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Loi Woi Pau

Wam hoe 207192020, Trwong Pai hoe Céng nghiép Quiang Winh tiép tue té
clure F66i nghi KXhoa hoe ldn thue 6 nhdm ddnh gia téng két eéong tae nghién ciu
khoa hoe giai doan 20182020 va duwa ra dinh lucéng méi eho cdng tdae nghién edu
khoa hoe ciaa Wha trwong phdt trién hon wita trong tueng lai. T tién dé caa
nhitng kg 766i nghi trwee, eudn Kg yéu F66i nghi da teé thanh nei trao déi théng
tin khoa hoe, kinh nghiém giang day, hoe tap cia edn bé, giang vién, sinh vién
tha truwong trong nhitng nam qua. 766i nghi Xhoa hoe ldn 6 véi eha dé " Naing
cao ning lue nghién ciu khoa hoe trong thei kg Cach mang Céng nghiép 4.0" da
duge trién khai tie nhitng ngay ddue ndam hoe 2019 - 2020. Frong thei gian chudn bi
cho cudn Ky yéu 766i nghi Xhoa hee lan 6, Ban biéin tap da nhan dwoe trén 50
bai bao khoa hoc cia ede edn bé, gidng vién trong treéng va ede nha khoa hoe
ngoai trweéng. Wi dung cia cdae bai bao khd da dang, phong phi, phdan anh
nhitng két qua nghién cieu eia toan thé edn bé, giang vién, cde nha khoa hoe thuée
ede linh vwe khoa hoe Céong nghé ki thudat Pién, Pién tir, Tin hoe, Tu déng héa;
Cong nghé kg thudat mé; Xi thudat co khi, Xinh té, Xhoa hoe eo bian, Xhoa hoe xa
héi,...

Cdn etr vao thé ¢ va néi dung cia cdae bai bao gii vé, Ban bién tap Xqg yéu
206i nghi Xhoa hoe da tuyén chon duoe 44 bai viét ¢6 néi dung pha hop va bién
tap néi dung theo ede phan chinh sau day:

Phin 1: Gém 13 bai bao khoa hoe ¢6 néi dung nghién e vé ecdae linh vwe
Mo céng trinh-Trde diaPia chdt

Phan 2: Gén 09 bai bao khoa hoe ¢6 néi dung vé két qua nghién ciu lién
quan dén Céong nghé kg thuat Pién - Pién tir - Tie déng héa.

Phan 3: Goue 08 bai bao khoa hoe ¢6 néi dung vé két qua nghiéin ciu lién
quan dén linh viwe Xhoa hoe eo ban.

Phin 4: Gém 09 bai bdao khoa hoe e6 néi dung vé két qua nghiéin eiu lién
quan dén linh viwe Kinh té - Chinh tei.

Phan 5: Gém 04 bai bao khoa hoe e6 néi dung trong linh vie Co khi déng
liee- Cong nghé Théng tin.

Ban bién tap Kqg yéu da lia echon ede bai bao ehdt luong, givi phdan bién kin
va bién tap theo ding theo yéu cdau qui dinh. Whieng bai bdao ¢6 néi dung chuea
pha hop, sai mau bdao hode gii dén quda muén sé khong duve ddang trén cuén Kg
yéu nay.

Ban bién tip xin tran trong cam on ede dong nghiép di gici nhitng thanh
qud nghién ettu ciaa minh, gop phdan cho F6éi nghi Khoa hoe lan thue 6 dién ra
thanlh céng tét dep. Trong qudid trinh bién tap cing nhe in dn ecuén Kg yéu sé
khéng trdnh khoi nhitng thiéu sot, Ban bién tap rdt mong duwee ban doe chia sé va
théng cam. Ban bién tap mong rding trong cde kg F66i nghi téi sé tiép tue nhan
duwoe sie eéng tae nhiét tinh caa edae déng nghiép va ban deoe véi edae bai bao khoa
hoe da dang, chit legng va ¢6 néi dung phong phi hon nica.

Tran trong cam on!

Ban Bien Tap
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Tom tit
Tir khoéa: Bai bao gidi thiéu cac tinh chét va thanh phan caa chét thai rin trong
Gach gém, khai thac than, dét sét, qua trinh khai thac than tai viing mo Quang Ninh. bé xuat cong nghé
phé thai. st dung loai vat lidu nay dé san xuat gach gom tudng cau triic dic.
Bang viéc sir dung cac loai vat liu nay sé tao ra cac san pham co cha}t
lugng va cong nghé san xuat don gian, giam 6 nhiém mdi truong, tict
kiém tai nguyén dat sét va nhién liéu (than d4).
Abstract
Keywords: This paper introduces the properties and composition of the waste
Ceramic bricks, coal mining, clay, in the process of coal mining. From there presented of technology
waste using this type of waste material to make Ceramic walls brick for

solid structural. With the use of these materials has created
products of uniform quality, simple production technology, reduce
environmental pollution, save clay materials and fuel (coal).

hién tai 10-14 m®/tan, theo d6 khoi lugng dat da
thai, chi tinh riéng do khai théac 16 thién da 1a 250 -
300 trieu md.

1. PAT VAN PE

Vit liéu gém tuong 1a mot trong nhiing vat
liéu xay dung duoc sir dung l4u doi nhat trong céc
khéi tuong xay chiu luc hodc khong chiu luc cua
hau hét cac cong trinh xay dung. Sau nhiéu thé ky,
gach gbm tuong van chiém vi tri hang dau trong thi
truong xay dung do nhiing tinh chat co 1y va nhiét
Iy, d6 bén va tudi tho, ciing nhu sy than thién véi
moi truong va tinh trang tri cao [1, 2].

Cung Vvéi qué trinh khai thac than, nhat la
ddi véi cac mo khai thac 16 thién, thai ra moi
truong v6i khdi lugng 16n dat da thai va phé liéu,
tir d6 dign tich bai thai ngay cang mo rong, anh
huong xau dén moéi truong séng Clia con nguoi.

Theo “Quy hoach phat trlen nganh than Viét

Hinh 1. Béi thai khai thac than khu vyc phia Nam
Moéng Duong
Theo “Quy hoach tong thé phét trién vat liéu
xay dung Viét Nam dén nim 2020” da dugc Tha
tuong Chinh phu phé duyét, trong d6 “Khuyén

Nam dén nam 2020, c6 xét trién vong dén nim
2030” da dugc Thu twéng Chinh phu phé duyét,
san lugng than thuong pham s€ tang tir muc 45-47
tricu tin, ndm 2012, dén nam 2030 1a trén 75 triéu

tan. Tlnh toan cu the cho ndm 2012, san lugng than
khai thac 16 thién chiém ty 18 55% va véi hé s boc
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khich viéc chuyén doi nguyén ligu san xuat tir dat
sét san xuit gach nung sang nguyén liéu dat doi,
dat bai va phé thai cong nghiép (da bia trong khai
thac than, da sit than ...).

Tu d6, viéc nghién cuau, tai st dung co hiéu
qua cac loai phe thai trong qua trinh khai thac than
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4 rat can thiét. , ‘

Kinh nghi¢m trén the gioi, & nhicu nudc nhu
CHLB Nga, CH Phap, Trung Qudc... viéc san xuat
gach tir nguyén li¢u da thdi mo da dwoc ap dung
kha pho bien. )

O CHLB Nga: Cong nghé san xuat gach
tir nguyén li¢u da xit thai da dugc ap dung tai
cic nha may tuyén than Abasebxki,
Karagandiski, Novokuznheski vung Luski.
Thanh phan khoang vat cha yéu co trong da xit
thai gdm: SiO, 51,41%; Al,O3 16,36 %; Fe;03
8,37% va MKN (ham luong mat khi nung)
22,57%. Sén pham gach ¢6 do bén nén 110-120
KG/cm? dap ung yeu cdu st dung trong xay
dung dan dung va cong nghiép.

O CH Phap, Occidental Industries (OCI) la
cong ty noi tleng trén thé gidi vé chuyén glao cbng
nghé san xuat gach tir d4 xit thai. Voi nguyén li¢u
da xit co thanh phan ¢ hat 0-0,5mm chiém ti l¢
hon 80% va d¢ tro tir 90-92%, san pham gach duoc
san xuit theo cdng nghé ciia OCI c6 do bén nén
den 300 kG/em?. 7

Trung Quoc la nudc trien khai ap dung
rong rai cong ngh¢ san xuat gach tir da xit thai.
Ngay tor nam 1990, cong ngh¢ san XUt vat ligu
xay dung tur xit thal vé6i khau hiéu “san Xuit gach
khong can dat sét, a6t gach khdng can than” dé
kh& pho bién. Chlnh phu Trung Quéc da dua ra
nhiéu chinh sach uu tién dé nghlen ctru phat trién
Cong nghe nay nhu cho vay von wu dai dé dau tu,
mien giam thué trong thoi gian dau khi dua vao
san xuat, khuyen khich st dung.

Thuc té, ¢ nudc ta cung da ¢ nhiéu cong
trinh nghién ctu va sir dung cac loai phé thai nay
nhu: nam 2004, Vign Khoa hoc Cong ngh¢ Mo da
dé xuat va trién khai thuc hi¢n dé tai “Nghién ctru
cdng nghé san xuat vat ligu xay dung tir nguoi da
Xit thai tir nha may tuyén than Hon Gai”, két qua
nghién ctru caa deé tai da san xuat thir va dua vao st
dung trong xay dung hon 30.000 vién gach tir
nguon xit thai cua nha may tuyen than Hon Gai,
Cutra Ong. Két qua kiém nghiém va str dung da cho
thay gach nung tir d4 xit thai nha may tuyén dat
duoc chat luong tuong dwong so véi gach nung tir
dat sét. Cac két qua nghién ctru bude dau da mé ra
trién vong to I6n, khang dinh cong nghé san xuat
vat liéu xdy dung tir da xit thai cac nha may sang
tuyén than [3].

Nhiing nim gin day Nha may xi ming Hoang
Thach da str dung tir 5-7% d4 xit than ctia nha may
tuyen than Hon Gai dé thay thé mot phan da sét nham
tiét kim B xit va nhién liéu trong qué trinh san xuat
xi mang [4]; Nha may Xi mang Ha Long, Thang
Long, ChinhFon da st dung khoang Arghilit (da sét
ket) dé thay the mot phan dat sét trong phdi lidu cua
QU trinh san Xuat xi mang.

Gom tuong la cac loai vat liéu dat sét nung

dugc st dung rat pho bién trong Xay dung. Qua trinh
san Xuat gom tuong hién dang sir dung rét nhleu
luong nguyen lidu 1a dat sét deo, phan I6n co nguon
gdc tir dat ndng nghiép. Do do, san xuat gach tir phé
thai khai thac than la mot huéng tich cuc, cai thign
moi truong va giam duoc lugng dat sét deéo.

Trong bai viét nay trinh bay vé kha nang sir
dung phé thai khai thac than néi chung, ké ca dat,
da thai sau khai thac va cong ngh¢ san Xuat gach
gom tudng cau trac dac.

2. PAC TINH CUA PHE THAI SAU QUA
TRINH KHAI THAC THAN

Tram tich chia than viing mo Quang Ninh
bao gém d4 cudi, san két, cat két, bot két, sét két va
céc via than. Trong phé thai khai thac than thuong
chira cac khoang sét & dang nép xién, gom céc loai
da sét két, cat két, da cacbonat hoa.

Theo nghién ctu [5], thanh phan khoang cia
phé thai khai thac than d4 bao gom cac loai khoang
vat chinh sau:

- Arghilit (d4 sét két) c6 thanh phan gidng
nhu dat sét, nhung ¢ dang dé, ciing va it déo hon
dat sét.

- Alevrolit (bot két), thuong nam xen giira
céc 16p than.

- D4 sa thach (cat két)

Ngoai 3 loai khoang d6 ra, trong thanh
phan cua phé thai con c6 da cacbonat, da cacbon
(than d4) va cac san pham khac & dang tram tich.
Tuy nhién, thanh phan chu yéu 1a khoang Arghilit
va Alevrolit, ngoai ra con chira mét Iuong than
da nhat dinh, véi ¢& hat thay doi va bién dong
trong mot pham vi 1on.

Arghilit, Alevorit va sa thach c6 do ciing
cao, hiu nhu khong tan trong nudc, nén ching
khéng c6 kha ning lién két, khong ¢ tinh déo nhur
dat sét. P& str dung duoc céc loai phé thai nay 1am
gach gdm, phai c6 qua trinh gia cong co hoc (dép,
nghién) dén mot ¢ hat dap ing yéu cau va phai
dung két hop véi mot luong chat két dinh 1a cac
loai khoang sét tu nhién (d4t sét déo).

3. KET QUA NGHIEN CUU

Theo [5], khoang phé thai khai thac than c6
céc thanh phan khoang co ban cua cac nhu sau:

- SiO, nam trong cac khoang Arghilit,
Alevrolit va sa thach, véi ham lugng dao dong
trong khoang 65+70%. Thanh phan nay tuong tu
nhu trong thanh phan caa nguyén liéu khoang sét
dung dé san xuat gém tuong [6, 7]. Tuy nhién,
SiO, & day khong nam ¢ dang ty do ma ching
nam & dang lién két trong cac khoang. Vi vay, dé
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san xuat dwoc san pham gém tuong tir loai phé
thai nay nguoi ta phai gia cong co hoc nhiéu hon
so Vi nguyén liéu tur dat deo.

Trong cac khoang Arghilit, Alevrolit hodc
c6 thé trong sa thach, 6xit nhém (Al,03) nam &
trang thai lién két, c6 ham lugng thay doi tir
5+15% hoac Ién hon tiy thudc dia tang cia khu
mo. Oxit nhém 1a thanh phan chinh hinh thanh
cac khoang Alumosilicat trong khi nung va anh
huong dén nhiét o két khéi va nhiét do nung cua
san pham, vi vay, sy ¢6 mit cia ching 1a co so
khoa hoc dé sir dung loai phé thai nay trong cong
nghé san xuat gach gém tudng.

- Oxit sat (Fe203) ciing ¢6 & trong khoang
Arghilit, Alevrolit va sa thach véi ham lugng rat
cao. Thong thuong Fe,Os trong dat sét co tac
dung giam nhiét d6 nung, trong diéu kién nhiét
d6 nung cao sé la moi truong khur lam Fe,Os
chuyén thanh FeO, hinh thanh céc pha két tinh
silicat sat d& chay, c6 kha ning lam chat cau tric
va tang cuong do ctia xwong gom.

- Ham luong 6xit kiém va kiém thé bao gom
K,0; Na,O; BaO; CaO thudng nam ¢ dang tap chat
cua cac khoang cudi két, sét két, bot két. Ham
lugng nay lam giam nhiét d6 nung, kéo dai khoang
két khdi, tir 6 1am tang kha nang lam chdt xuong
gom, ting dugc cuong do, d6 bén cua san pham va
anh huong dén mau sic cua xuong gom.

Ngoai ra, khac voi ciac khoang dat sét
thong thuong, cac loai phé thai mo con ton tai

cac hop chat cua lwu huynh & dang sunphét,
sunphit. Thanh phan Ivu huynh ¢6 anh huong
khong tét dén chét luong cua xuong gdm, nhu
cac tap chat lwu huynh & dang SO.%- hoic
SOz%- nim & dang mudi sunphét, sunphit cua
Mg, Ca hoic cac khoang khac, cac mudi nay
ngoai viéc lién két véi luong I6n H.0 hoic
tuong tac voi nudc trong qua trinh hydrat (1,
ddng nhat phdi liéu), hinh thanh céc san pham
mai kém theo su bién doi the tich, gay ra cac
vét nat, 1am pha hoai ciu tric cua xuong gom
giam tinh chit co hoc va cuong d6 san pham
sau khi nung.

Bén canh do, trong loai phé thai mo con co
céc chét hiru co, chiém ham luong 10% + 40%,
anh huong 16n dén cac tinh chat co hoc, kha ning
tao hinh, tinh lién két, tinh chét gia cong nhiét va
cuong d6 cua san pham.

Cac chat hiru co nam ¢ trang thai ctng,
gion (than d4, da phién sét) va cac hop chét luu
huynh 1a diém khéc biét giira nguyén liéu san
Xuat gdm tuong tir cac phé thai voi nguyén ligu
dat sét déo.

Két qua xac dinh thanh phan khoang co
ban cuia phé thai khai thac than khu mo Dong
Triéu - Udng Bi, Ha Tu, Ha Lam dugc thé hién
trong bang 1 va bang 2. Bén canh dé, Thanh phan
hoa hoc cua phé thai khai thac than caa khu mo
Pong Triéu - Ubng Bi, Ha Tu va Ha Lam duoc
thé hién trong bang 3.

Bang 1. Thanh phan khoang hda cua phé thai khai thac than & mot s khu mo Quang Ninh.

Ham luong theo (%6) khéi lwong tai cac khu mé
STT Tenkhoang Pong tricu HaTu HaLam
1 | Arghilit 70 + 83 44 + 62 51+ 65
2 | Alevrolit 7+10 15+ 17 16 + 19
3 | Catket 3+6 5+7 7+10
4 | Cacbonat 1+4 2+4 1+3
5 | Than cd trong phé thai 6+ 10 16 + 28 11+17
Bang 2. Thanh phan khoéang vt (%) cia phé thai tai mot s6 viing mo khai thac than ciia Quang Ninh
Khu vuc | Caolinit | Hydro mica | Clorit | Thach anh | Felspat | Gotit | Khoang vat khac
bong Trieu 13 27 12 39 6 - Amfibol
Ha Tu 10 32 13 35 7 - Amfibol
Ha Lam 15 22 10 37 6 6 Amfibol
Béing 3. Thanh phan hoa hoc (theo % khéi lugng) cua phé thai tai mo khai thac than Dong Triéu, Ha Tu
va Ha Lam
. . Mat khi
Khu vucC SiO, A|20s F6203 CaO MgO Na,O KO | TiO, 803 nung
bong Trieu | 66,72 | 12,56 | 7,85 | 4,56 | 0,95 2,3 1,16 | 0,95 | 0,45 2,5
Ha Tu 60,74 | 10,85 | 828 | 554 | 424 | 353 | 225|092 | 051 3,14
Ha Lam 6552 | 1249 | 326 | 725 | 1,6 2,48 | 3,05| 0,36 | 0,74 3,25
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Tir két qua théng ké trong céc bang 1, 2 va
3 cho thiy, phé thai trong khai thac than & cac
khu mo déu chira khoang Arghilit va Alevrolit
v6i ham lugng rat 16n, ¢6 thé sir dung dé san xuat
cac loai vat liéu gom tuong. Dic biét, trong thanh
phan cua loai phé thai nay chua tir 6 + 28% céc
loai Chét hiru co, ¢ vai tro tao ra truong nhiét do
nung 6n dinh hon, giam duoc nhién liéu nung,
tao ra san pham gém c6 chat luong dong déu
hon, dac biét la quéa trinh gia cbng nhiét trong 10
nung tuynel hoac 16 vong.

D¢ xac dinh mdi quan hé giira thanh phan
héa hoc cua chét thai khai thach than chira dat sét
va kha ning sir dung ching dé san xuat gach gém
tudng céu trac dic, trong nghién ctu nay da sir
dung so do cua A.l.Avgustinhik [8, 9]. Biéu dd
A.ILAvgustinhik dugc x&y dung duya trén truc tung
la ty 1& mol cua Al,O3 va SiOz, con truc hoanh biéu
dién tong s6 mol cua cac 6xit (CaO + MgO + Na,0
+ K;0 + Fe;03 + TiO,). Két qua phan tich thanh
phan mol duoc trinh bay trong bang 4 va biéu do
A.LAvgustinhik duoc thé hién trén hinh 2.

Bang 4. Thanh phan hoa hoc (theo % mol) cua phé thai khai thac than tai mo than Bong Triéu, Ha Tu

va Ha Lam
. . [ (RO+R,0
Khu vucC SiO, A|203 Fe,O4 CaO MgO Na,O| KO | TiO; Alea/SIOz +F6203+Ti02)
Pong Triéu | 1,112 | 0,123 |0,049| 0,081 | 0,024 [0,037| 0,012 | 0,004 | 0,111 0,207
Ha Tu 1,012 | 0,106 |0,052| 0,099 | 0,106 |0,057| 0,024 | 0,004 | 0,105 0,342
Ha Lam 1,092 | 0,122 |0,020| 0,129 | 0,040 |0,040| 0,032 | 0,002 | 0,112 0,263

Ttr thanh phan hda hoc (theo % mol) (bang
4), vi tri cac chét thai khai thac than tai mot s6
mo than khac nhau cua Tinh Quéang Ninh da

duge xac dinh va mo ta trén biéu dd
(ALO,), Mons

(SlO ), MOJIb
0,5

s
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;
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(CaO+MgO+ Fe,0,+ Na O+K O+TiO,), monb

A.lLAvgustinhik tai cac diém A, B va C
trén hinh 2. Tir két qua nay da chi rd ca ba nguon
d4 thai cia mo khai thac than Pong Triéu, Ha Tu
va Ha Lam déu nam trong khu vuc nguyén liéu
dé san xuat gbm tuong va gach xay.

Ghi chd: 1 - San xuat gdm tinh va cac san pham
chiu lira; 2 - San xuat 6ng dan nuoc, tim lat nén;
3 - San xuat gach va do gém trang tri; 4 - San
Xuit ngdi; 5 - San xuit gach clanhke; 6 - San xuat
gach xay, gom tudng; 7 - San xuat keramzit.
Trong do: A - chit thai khai thac than tai cac mo
than Pong Triéu.

B - chét thai khai thac than tai cAc mo
than Ha Tu.

C - chéat thai khai thac than tai cac mé
than Ha Lam.

Hinh 2. Cac ving dat sét dé san xuat vat liéu gém (theo A.l.Avgustinhik)

4. CONG NGHE SAN XUAT

Cong nghé san xuat gach gdm tuong tir da
thai mo duoc xac dinh trén co s dic tinh, diéu
kién ton tai, 6 4m va thanh phan cua céc loai
phé thdi s dung lam nguyén li¢u. Pé san xuat
gach gom tudng ciu trac dac tir da thai mo can
phai lya chon cong ngh¢ san xuit phu hop [10].
Hinh 3 thé hién so dd cong nghé tuong ung 2
phuong 4n céng nghé san xuat gach gém tuong
tur da thai mo.

Trong hai phuong an trén, phuong phap
ép ban kho duoc sir dung hiéu qua hon phuong
phap déo. Phé thai khai thac than thuong co do
am thép, luong dat sét thém vao c6 ham luong
nho, do d6 phdi liéu sau khi nhao tron co6 do am
tao hinh thap, rat pht hop véi phuong phap tao
hinh ban kho. Trong phuwong phap ban kho,
vién moc sau khi ché tao c6 thé khong phai qua
cong doan sy hoic sy trong thiét bi sdy nung
két hop, Vi vdy da rat ngan dugc qua trinh cong
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nghé, giam chi phi vé nhién ligu, dong thoi cho

‘ Phé thi tai cdc mo khai thac

v

‘ Bing tai tim (bang tai thép) ‘

v

‘ May dap ham ‘

v

‘ May nghién con lin (begun) ‘

v

‘ Méy nghién bi ‘

v

‘ Nusc M My tron phéi lidu M Neguyén ligu dét sét déo

‘ Tao hinh déo, ép lentd ‘

v

‘ Cit, tao vién moc ‘

Séy tu nhién,
Say tuynel, say buong

‘ Lo nung (16 tuynel, 16 vong) ‘

v

‘ Sén phédm gém tudng ‘

Hinh 3. Phé thai c6 do am thap, do cang Ién, ham
lugng dat sét trong phé thai thap. San pham dugc ché
tao theo phuong phap déo

Do dic diém ngudn nguyén liéu 1a da thai mo cé
d6 cung cao, kha nang két dinh tao khdi thap va
c6 1an than, do dé, so voi cdng nghé san xuat
gach gém tuong bang dat sét thong thuong, cong
nghé san xuét gach gdm tuong tir da thai mo co
nhirng khac biét co ban sau:

- Do nguyén liéu 1a da thai cing, vi vay
can gia cong dap ham, tiép d6 qua may nghién
con ldn hodc méy nghién bi dé tao ra cp hat phdi
liéu nhét dinh nhim ting kha ning tao hinh vién
moc, tang cuong do clia xuong gém. Mit khac,
do kha nang dinh két thap, vi vay dé dam bao kha
niang tao hinh, phai dua thém vao mét lugng dat
sét c6 vai tro 1a chat két dinh, chiém khoang 20 +
30% nguyén li¢u, tly thuoc vao thanh phan cia
d4 thai [5, 6, 8],

- Sdy vién moc cd thé trong cac thiét b siy
tuynel, say budng, tuy nhién vi da thai c6 d6 am
thap, do co khi sdy nho, do dé thoi gian sy
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phép ty dong hoa trong quéa trinh san xuat.
‘Phé thii tai cAc mo khai thic

‘ Béng tii télntéllgtéjﬂlép) ‘
v

‘ Méy dap ham ‘

v

Séy thing quay
(lam giam d6 Am cua phé thai)

‘ May nghién bi ‘

May trén 4m

(tr0n dén o m tao hink) €/ NEUYen liéu dat sét

U bot phéi lieu ‘

v
Tao hinh ép ban kho
(may ép ma sat, may ép truc khuyu)

‘ Lo nung (16 tuynel, 16 vong) ‘

‘ Séan phim gém tuong ‘
Hinh 4. Phé thai c6 do am thap, do cimg I6n, dat sét
co chat lugng kém, khong ¢ tinh deo, ham lugng nho.
San pham duoc ché tao theo phuong phap ban kho.

nhanh hon, 10 gio d&én 18 gio, nhiét do siy 100 +
150°C. Tham chi, véi phuong phap ban kho, vién
moc sau khi tao hinh c6 thé khdng can siy hoic
say trong cac thiét bi say nung két hop (16 nung
tuynel) voi thoi gian ngan.

- Nhu cac san pham gém tuong thong
thuong, loai san pham nay ciing duoc nung trong
10 nung tuynel, 10 vong. Tuy nhién, do trong
thanh phan phdi liéu c6 mot luong than nhat
dinh, vi vay ta c6 thé giam lugng nhién li¢u dét.
Pé dam bao cho lugng than nay chay hoan toan
trong qua trinh nung, phai dam bao lugng khong
khi trong 10 va thoi gian hang nhiét kéo dai hon.
5. KET LUAN

1. C4c san pham gém tuong c6 thé duoc
san xuat tir nguyén lidu 1a d4 thai mo dap ung yéu
cdu. Do con luong than ton trong nguyén liéu,
nén sau khi nung, lwong than nay bi chay hét,
khong nhiing giam duoc khdi lwong cua gach, ma
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con tang kha nang cach am, cach nhiét cia san
pham, rat pht hop dé lam céc loai vat liéu bao
che.

2. Qua trinh san xuit don gian, giam duoc
nhién liéu d6t, san pham c6 chat luong dong déu,
giam duoc thanh phan nguyén liéu dat sét déo,
gop phan lam giam dién tich chiém dat cua cac
bai thai mo.

3. Viéc tai str dung cac loai phé thai, xit
thai trong qué trinh khai thac than co tac dong rat
tich cuc dé tao ra cac loai vat liéu xay dung than
thién, giam thiéu sir dung dat sét ty nhién trong
san xuat vat lieu gbm xay dung va giam chi phi
do nhu cau t6 chirc luu trit chat thai.

TAI LIEU THAM KHAO

[1]. TpaueBa 1O. B., I'myxoea M. B. (2012)

“Pe3ynbTaThl HCCIIEIOBAHMS BO3MO>KHOCTH
UCTIONIb30BaHMUS [JIUH [en3zenckux
MECTOPOXKICHUH B  IIPOM3BOJICTBE CTEHOBBIX

Kepamuueckux marepuanoB’. Yacts 1. HTepHET-
Bectauk BonrTACY. Ne2 (22). C.1-9.

[2]. Cropoxenko ['M., Cronboymkux
AXO.,, Mummua M.IL (2013), “IlepcriekTuBBI
OTEYECTBEHHOTO MPOU3BOJACTBA KEPAMHIECKOTO
KHpIIMYa HAa OCHOBE OTXONIOB YIJIE0OOTaImieHus
Crpowurenbhbie Matepuansl. 2013. Ne 4, C. 57-61.
[3]. Nguyén Anh Tuin, Hoang Minh Hung,
Nguyén Hiru Nhan, Nguyén Quéc Thinh va nnk,
(2010), “Nghién ctru san xuat vat liéu xay dyng tir
xit thai cac nha may tuyén than”, Thong tin Khoa
hoc cong nghé Mo, s6 1. Tr. 57-63.

[4].Http:/ftapchicongnghiep.vn/News/channel/1/N

ews/303/18805/Chitiet.html

[5]. Vit Minh Birc (2010), Sir dung phé thai trong
cobng nghé gom. Bai giang danh cho hoc vién Cao
hoc nganh Vit li¢u Xay dung, Truong dai hoc Xay
dung, Ha Noi.

[6]. Vil Minh Duc, (1999), Cong ngh¢ Gom Xay
dung, Nha xuat ban Xay dung.

[7]. Jlotom B.E. IlepepaboTka OTXOIOB

npupojononp3oBanus. - ExatepunOypr, 2007,
S511ec.

[8]. Cropoxenko I'. U., Cromboymkun A.1O.,
[epeneuxo JI.H. (2015), “IlepepaboTka 0TX0J0B
oboramenns yriaeil KopkuHCKOro yroiapHOTO
paspesa C UeNbI0 MONYYeHHS! TOIUIMBA U CHIPbHS
JUI TIPOM3BOJICTBA KEPaMHUYECKOro KHUprHHuya’.

lopenne  TomnmBa:  Teopusi, IKCHEPHMEHT,
MIPWIOKEHUSL. Te3zucel JIOKJIaJIOB IX
Bceepoccuiickoi KOH(epeHInH c

MeXITyHapOIHBIM ydactrueM, 16—18 uos0ps 2015
r. C. 127-129.

[9]. [To3aue B.H., Muxansiiesua B.B., JIsmenkon
A.IL (2001), brriouHO-MOAYTbHBIE YCTAHOBKH ISt
oboramieHus BBICOKO30JIbHBIX OTXOJI0B
yrieno0bran, Yromb. 2001. Ne5. C.51-56.

[10]. Nguyén Quédc Thinh, L& Hong Duc. (2009),
“Nghién ctru san Xuit gach tir nguon da xit thai
cua nha may tuyén than Cira Ong”, Thong tin
khoa hoc cdng nghé mé. 2009. NeO1. Tr. 75-80.

* HNKHCN Lan VI thang 05/2020



DAl HOC CONG NGHIEP QUANG NINH

T6i wu hoéa ciu tric to chirc san xuat cho mét sé 10 che co gi¢i hda
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Tom tit

Tur khoa:
Co gidi hoa; Téi wu hoa; To chic
san xuat; Cong nghé.

Co gi6i hoa khai thac than 1a budc tién dai trong viéc nang cao muc
d6 tap trung hda, tinh lién tyc cua day chuyén san xuat dan dén
hiéu qua trong khai thac vuot troi so vai cdng nghé thu cong. Tuy
nhién cong tac co gidi hda (CGH) khai thac mai chi dat duwgc mot
s6 thanh tuu nhat dinh va san luong than khai thac bang CGH hang
nam van chua cao. Nhitng khé khin va chwa thanh cong khi trién
khai cong nghé co gidi hoa trong diéu kién viing mé Quang Ninh
da chi ra qué trinh nghién ctu, thiét ké cau tric to chic san xuat da
khong luu y giai quyét nhing yéu to tiém an la nguy co gy gian
doan, ngung tré san xuat. Mat khac cac thiét ké t6 chuc san xuat
thuong thiéu tinh 4p dung va can duoc bd sung chinh sira cho phu
hop véi diéu kién cua 10 cho cu thé. Bai bao dwa ra nhirg dé xuit
nham t6i wu hoa cdu trdc to chic san xuat cho 10 cho co gidi hoa
viing Quang Ninh dé dat duoc hiéu qua cao hon.

Abstract

Keywords:

Longwall; Mechanized longwall,
Methods; Technology

Mechanized longwall active status depending by mining geology,
technical and technology elements. Longwall mines experience a
variety of instability problems related to roof, floor and rib failures.
The design methods in Viet Nam developed are not always fully
applicable to designing with proactive characteristics. Also, due to
the complexities involved in the geometry, mining sequence, and
material properties, technical limited... In present paper the
importance of “auditing” for optimization structure of production
in several underground mechanized longwall coal mines is
discussed. Various kinds of audit are shown and possibilities of its
application for workplaces are indicated. Within frame of the paper
a mathematical model of audit and its solution are presented.

1. TONG QUAN

dat 51,3%; nam 2015 dat 61,4%. Tong s c6 11
day chuyén CGH da dugc dau tu &p dung trong

Co gi6i hoa trong khai théc than ham 16 s&
gilp néng cao nang sudt, nang cao do an toan,
giam tén that tai nguyén trong khai thac than,
dong thoi cai thién moi trudong, diéu kién lam
viéc, giai phoéng suc lao dong cho céng nhan.
Ngoai ra co gidi hoa khai thac than 1a budc tién
dai trong viéc nang cao muc d¢ tap trung hoa,
tinh lién tuc cua day chuyén san xuat dan dén
hiéu qua trong khai thac vuot troi so voi cong
nghé thua cdng. Mac du cbng tac CGH khai thac
da dat dugc mot sé thanh tyu, nhung san luong
than khai thac bang CGH hang nim van chua
cao: nam 2013 dat 73,8% ké hoach; nam 2014
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Tap doan than khoang san, tuy nhién dén thoi
diém hién nay chi con 06 diy chuyén hoat dong.

Da sb cac biéu d6 t6 chuc san xuét hién
nay van dua trén cac thiét ké mau, tuy nhién,
phan I6n cac mau nay khong ap dung duoc trong
thuc té. Mat khéc, tai cac cong ty than cling
khong thé xay dung duoc biéu do to chic san
XUét trugc va trong khi van hanh khai thac ma chi
c6 duoc sau khi thuc hién mét thoi gian dai (co
noi biéu d6 nay chi dugc lap sau khi khau tir 30 -
60 ngay). Céc biéu do nay thuong mang tinh thy
dong va tong két nhirng két qua da trai qua trong
qua trinh san xuét trong 10 cho.
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Tir thuc té &p dung cong nghé co giGi hoa tai
Viét Nam tir nim 1978 dén nay, da sé cac cong
trinh nghién ctu maéi danh gia vé mat ky thuat,
diéu kién ap dung va mot phan hiéu qua kinh té ...
Nhitng kho khan va chua thanh cong khi trién khai
cong nghé co gisi hoa trong diéu kién ving mo
Quang Ninh da chi ra qua trinh nghién cau, thiét ké
cau trdc to chuac san Xuat da khong luu v giai quyét
nhiing yéu t6 tiém an 1a nguy co gy gian doan,
ngung tré san xuat. Mat khéc, cac thiét ké to chic
san xuat thuong thiéu tinh ap dung va can dugc bd
sung chinh stra cho phu hop véi diéu kien cua 10
cho cu thé. Do d6 khong thé phat huy hiéu qua tur
tinh lién tuc cua day chuyén san xuat c6 ham luong
cong nghé cao nay. Vi vay rat can thiét phai co
nhitng nghién ciru V& t6 chirc san xuét trong 16 cho
co gioi hoa vung Quang Ninh theo hudng chu
dong, linh hoat va néng cao tinh lién tuc cua day
chuyén san xuét. Cau trdc to chic san xuat 1a moi
quan hé da chiéu cua cac méi quan hé san xuat, ddi
Vai 10 cho co giéi hoa, cau tric to chiic chiu tac
dong cua cac diéu kién dia chat mo, ky thuat, cong
nghé, trinh do nhan lyc...
2.PHUONG PHAP GIAl BAl TOAN TRANG
THAI HOAT PONG TRONG CO GIO| HOA

Qua trinh van hanh cua 10 cho co gidi hoa
thuan loi hay khé khan phu thudc rat nhiéu vao
diéu kién dia chit - k§ thuat - cong nghé va cac
tac dong khac. Trang thai cua cac yéu td du truc
tiép hay gian tiép theo hudng bat loi c6 thé gay ra
gian doan hodc lam giam nang suat 10 cho.
Nhiing diéu kién bat loi do diéu kién dia Chat gay
ra nhu via than xuat hién da kep, nén 10 yéu, nen
16 ¢6 da tru noi Ién, 16 guong, tut ndc... ma to
hop thiét bi khdng thé vuot qua duoc thl buoc
phai ding may dé xir ly [1]. Nhitng van dé lién
quan dén ky thuat, cdng nghé, phu tro tiéu biéu
c6 thé ké den 1a: mang cao bi dut xich, hong gian
chéng, mat dién ...

Néu coi mdi yéu té tac dong Ién cau tric 1a
mot bo phan, thi n yéu té tac dong 1én ciu tric to
chuc san xuét s& c6 mot hé théng N! trang thai
tac dong [3];[4]. Coi trang thai 0 Ia tat ca n yéu td
tac dong 1én 10 cho co gigi hda khéng anh huong
tidu cuc, cau tric to chiic hoat dong binh thuong.
Trang thai j 1a b phéan thtr j dang trong tinh trang
tac dong gay bat loi cho cau trlc, cac by phan
con lai binh thuong j = 1,2,...,n; néu tai thoi diém
t, X(t) = j biéu hién hé théng dang trong trang
thai j, do d6 X(t), t > 0 1a thoi gian thuc hién qua
trinh [5].

Néu nhu bo phan thir j xay ra anh huong
tiéu cuc, thi trang thai ciu trac to chic duoc

Chuyen sang trang thai j (j = 1,2,...n). Khi d6 xac
Suat Chuyen doi trang thai a,j thi Aj chinh la tan
suat sy ¢6 cua b phan tha j. Bé cau trdc to chic
san xuat dua vé trang thai hoat dong binh thudng
la trang thai 0 thi hudng chuyén tiép j phai dugc
kich hoat stra chira. Sau khi stra chira tir trang thai
j sang trang thai O thi xac suat stra chira, phuc hdi
1 pj (Hinh 1).[3];[5]

A

Hinh 1. So dd chuyén doi trang théi cua cu tric to
chirc san xuat
Ma tran xac suat chuyén doi trang thai nhu

Sau:
e P O
Wy —uy 0 .o 0
A=y, 0 - 0 (D)
. 0 0 —ln
Trong do:

0 — trang thai lam viéc binh thuong;
Aj — su ¢6 caa bo phan thi j;
Hj — kha nang stra chita, phuc hoi 16i thi j
vé trang théi 0;
Trong cong thirc trén ¢6 tong hop tac dong
tiéu cuc:
A= Xf 4 2
X&c suat dé chuyén tiép tir trang thai j dén
trang thai 0 phu thudc vao thong sé dinh huéng
trang thai c6 dinh n=(m.,x1,...7n), khi chuyén cac
trang thai tiéu cuc vé trang thai hoat dong binh
thuong nghia la:
—A. Ty + g Ty ey T, = 0
Ay Ty —py.my =0 (3)
Ap. Ty — lp. T, =0
Théng qua hinh 1 cho thay, thoi gian gian
doan chinh 1a thoi gian phuc hdi sy cb tir cac
trang thai 15i vé trang thai hoat dong binh thuong.
Thoi gian lam viéc voi néng suat < 100% la thoi
gian xuat hién anh huong tiéu cuc nhung khong
gdy gian doan san xuit. Khi tac dong tiéu cuc dén
tir didu kién dia chat mo, ky thuat cong nghé tac
dong 1én cau trdc to chirc san xuat khong du Ién
thi khéng lam thay ddi trang thai hoat dong téng
thé[1];[4]. Khi tac dong tiéu cuc du Ion gay gian
doan, giam ning suét ciia cau tric to chuc thi can
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kich hoat hé théng sta chira, khic phuc dua vé
trang thai hoat dong binh thuong (trang thai 0).
Mo hinh diém nat tuan hoan xay dung cho ving
Quang Ninh nhu hinh 2 [1]. Tir hinh 2 cho thiy

moi thoi diém va khdng gian lam viéc déu an
chtra nguy co tiém an phat sinh tiéu cuc dén to
chirc san xuat trong 10 cho co gidi hda.

= Deidi
citthan 1 giin2

Digian4

i ha : Miy 86i chidu
tran 6

Hatrin7

khiu 9

|

Doi dua tang

Cic yéu tobat loi
gdy giin doanhodc
giidm ning suat...

vio cit 10

Chuvm
huong ¢

div 1o
cho 17

Dua tang cat
vao citthan 11

@

are hién cac
cong vidc &
divloche 13

Hinh 2. Mé hinh cu trdc t6 chiic san xuat tong hop (Khi 10 cho co gidi hda khéng ha tran thi bo khau nay trong
md hinh)

3. XAC PINH MOQT SO BIEU PO TO CHUC
SAN XUAT TRONG PIEU KIEN SAN XUAT
PAC THU POI VOI LO CHQ CO GIOI HOA
VUNG QUANG NINH

3.1 Ung dung gidi phap dia ky thuat du bao
yéu t6 tiém 4n dia chit mé

Céc hinh anh phai c6 dinh dang JPG/TIFF
chat luong tét vai chat lwong it nhat 150DPL Dé
lai mot dong tréng (hoiac khoang cach twong
duong) ¢ phia trén hinh anh.

Diéu kién dia chat mo tai khu vuc Quang
Ninh thuong c6 sy dic thu nhit dinh, tinh 6n dinh
ctia CAC via than va dit d4 xung quanh khong cao,
din dén thuong xuyén cé nhiing phat sinh vé dia
chat chua dugc 1am sang to. Soéng kénh 1a mot
giai phap don gian, hiéu qua cho phép du bao
trugc nhitng phat sinh cuc b trong san xuat
(Hinh 3) [2]. Trén hinh 4 thé hién cac hién tugng
dia chat thay doi thudng gap trong qua trinh khai
thac 10 che co gi¢i hoa tieu bleu la hién tuong da
kep, tru néi va hién tugng nén yeu gay ra lin nén.
Vi du thé hién trén hinh cho thy vi tri xuét hién

* HNKHCN Lan VI thang 05/2020
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su thay dbi va thoi gian du kién s& gap hién
tuong trén dugc tinh toan dua trén toc do tién
guong thuc té cua 10 cho. Tir do, can thiét phai c6
nhitng bién phap diéu chinh té chuc san xuat kip
thoi dé qua trinh san xuat khong bi gian doan,
han ché dén muc ti da anh huong cua thay doi
dia chat dén hiéu qua hoat dong thyc té caa 16 cho.

Nguén phat/dau thu

\

Patry

but gay
Hinh 3. M6 hinh truyén séng phan xa trong 16p than
Thong qua hinh 4, cho phép nguoi diéu
hanh c6 thé linh hoat va chu dong diéu tiét cac
hoat dong trong 10 chg co gigi hoa. Trong do, ¢
thé dua ra cac giai phap ky thuat xir 1y trudc
nhiing tinh hudng sé& phat sinh trong tuong lai.
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Hinh 4. Sir dung song kénh dé xac dinh vi tri,
3.2 Pe xuat bieu do to chic san xuat Khi gap
mot so dieu kién bat lgi dac thu

a. Biéu d t6 chuc san xuat mau khi guong

loai hinh yéu t6 tiém an két hop véi lich khai thac
Déi voi truong hop 10 cho xuit hién try da
ndi, viéc cat da duoc thyc hién bang khoan nd
min truéc khi may khau khau dén vi tri nay dé
dam bao d¢ bén cho rang cit cuia may khau.

16 cho gap tru ndi, da kep

T dan (778 oo [12]13][14[15[16[17[18]19]20]21[22[23]24[1 [2 [3 [4][5]6
|ove—— AR TEE I i
e ST R
- 38 Bk AR AN RS
3 |Nap né min, thong gié —— o o 1d k’ K k o ! 1d: ?\\A?i 1\. :‘.‘i- [ T A I A
— B B A A\ H T
' BRI IR AN HER HAREITARRTARARARREARER

] — e B B FANAER A VNN RN AR R A
— o L] [IERNIRE HEL R AR R
| e BB AL B AR
‘ A DI NS BRI
ot ana B P B AR L1 I ARAR! BN SO AR TV AL
o LAl MY REEEEE RN
S— B [ B PavA A U B BB PP
SIS SArARINN AL HRT SR RV BAP S AN A
omomsscmagonn. | 0 PO IR A TR
W AR ENENRNREEH VIR
11| Kiém tra, bio dudng déng bo thiét bi. soecal | E %‘\% ‘X_ “ L % PR
A AR
e 1o i B b I ARSINHE - (fiil

Hinh 5. Biéu 6 to chirc san xuét cho 16 chg CGH trong trudng hop tru ni tai 1 vi tri (chiém khoang 20% tong
chiéu dai 16 cho)
b. Biéu dd té churc san xuat trong diéu kién
bi IGn nén, tru ndi

Trong truong hop 10 ch bi 1tn nén, sau
khi khau guong bang may khau s€ c6 hién tugng
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t6 hop thiét bi bi lin xudng, xuat hién phan
guong ndi 1én. Pé xir ly hién twong nay can di
chuyén may khau vét nén, dong thoi tién hanh
day mang cao trugc & khu vuc gian bi 1Gn va tién

hanh ke vet g6, chinh cot thity lyc don. Sau khi 16
cho 6n dinh roi méi tiép hé‘nh“thu hoi than r[éc tai
khu vuc bi IUn nén. Biéu do to chuc san xuat nhu
hinh 6.

T dan [ 7 Ts o0 12]i3]alis ez [us [1o]20 2122 (23]24]1 [2 [3[4[5](6
1 | Giao ca va di chuyén dén vi trf 1am viéc J— e _'N 1 :\ ; 1 1 : 1 ﬂ I %Z %‘ 1 1\ k A 1 I H
o ":7" THERIHE R RN R AR
S TERETAUEE
3 [Mdy khdu chay c6 tai - 55 '\1 i :\'*1‘“\:\: | 1\: R ﬁ V] .,‘i‘ i 1\*:\“\1‘\: :
+ My K chay Khong 5 (vt n o P e L R
' L AR L T L AR RARE
[ s SR LA A H AR 1
S ERUARERENARY S RRRR A RARTRARANARER RRVAYMR
: —o| o R TR T T T T AR
7 | Dt chuyéin aanchng s LR e ALTLAREY
s e DR L DT fe [ AR
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chén, 16 dau . i E:Ijll :fff//{ 1 % e i
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Hinh 6. Biéu d6 t6 chuc san xuét cho 10 chg CGH trong trudng hop bi 1an nén khu vic phia chan 16 cho

4. KET QUA TINH TOI UU MQT SO LO
CHQ CGH VUNG QUANG NINH

Céc nghién cau ly thuyét dugc thuc hién
cho 16 chg CGH mo Duong Huy va mo Ha Lam.
Khi thyc hién t6i wu theo hudng dong bo téc do
lam viéc theo khau san xuit cham nhat, két hop
&p dung cong nghé dia k§ thuat nham c6 cac giai
phép xtr 1y trudc cac nguy co tiém an dia chat mo
gay ton hai dén san xuit, da tang duoc thoi gian
hoat d6ng lién tuc cuia day chuyén san xuat.

4.1. Poi véi 10 chg CGH 11-7, Cong ty than
Dwong Huy

- S6 luwong ludng khau/chu ky: 01;

- Thoi gian kiém tra, bao dudng thiét bi va
cac cong viéc phu tro trong chu ky (st dung dé
tinh toan): tis = 120 phdt;

- Thoi gian xir 1y su ¢b phét sinh trong chu
ky (str dung dé tinh toan): tis = 90 phit;

- Hé s6 sir dung thoi gian trong ca (st dung
dé tinh toén): #1¢ = 7/8 = 0,88;

- Hé sb hoan thanh chu ky (st dung dé tinh
toén): kCK = 0,95;

- Hé s c6 tinh dén kha ning chuyén dién
(st dung dé tinh toan): kep = 0,9;

* HNKHCN Lan VI thang 05/2020

- Thoi gian thuc té hoat dong cua cac thiét
bi trong 01 chu ky: Ty = 203 phut;

- Thoi gian bao dudng thiét bi va cac cong
viéc phu trg trong chu ky: tis = 360 phut;

- Thoi gian xir Iy su ¢b phéat sinh trong chu
ky t1 =180 phl]t;

- Hé sb thoi gian 1am viéc léch chuan: Kic
=0,87,

- Cudng d6 khau: fk = 2,28 T/phdit;

- San lugng nam theo tinh toan: An =
666.634 T /600.000 T = 1,11.

4.2 Poi véi 10 chg CGH 11-1.16, Cong ty than
Ha Lam

- S6 luong ludng khau/chu ky: 02 (khau 02
ludng — thu hoi than ha tran)

- Thoi gian kiém tra, bao dudng thiét bi va
cac cong viéc phu tro trong chu ky (sir dung dé
tinh toan): tis = 360 phdt;

- Thoi gian xir ly su ¢ phét sinh trong chu
ky (str dung dé tinh toan): tis = 180 phut;

- Hé s6 sir dung thoi gian trong ca (st dung
dé tinh toan): nre = 7/8 = 0,88;

- Hé sb hoan thanh chu ky (st dyung dé tinh
toan): kek = 0,95;

- Heé s c6 tinh dén kha nang chuyén dién
(sir dung dé tinh toén): kep = 0,9;
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- Thoi gian thuc té hoat dong cua cac thiét
bi trong 01 chu ky: Ty = 803 phdt;

- Thoi gian bao dudng thiét bj va cac cong
viéc phu trg trong chu ky: tis = 360 phat;

- Thoi gian xir ly su ¢b phét sinh trong chu
ky: tis = 180 phat;

- Hé sb thoi gian 1am viéc léch chuan: Kyc
=0,88;

- Cuong do khau: fx = 3,93 T/phit;

- San lugng nam theo tinh toan: An =
737.482 T/ 600.000, T =1,23.

4.3. Pbi véi 10 chg CGH 7.3.1, Cong ty than
Ha Lam

- S6 luong ludng khau/chu ky: 02 (khau 02
ludng — thu hoi than ha tran)

- Thoi gian kiém tra, bao dudng thiét bi va
cac cong viéc phu tro trong chu ky (st dung dé
tinh toan): tis = 360 phdt;

- Thoi gian xir Iy su ¢b phéat sinh trong chu
Ky (str dung dé tinh toan): tis = 180 phut;

- Hé s6 sir dung thoi gian trong ca (st dung
dé tinh toan): nre = 7/8 = 0,88;

- Hé s hoan thanh chu ky (st dung dé tinh
toan): ke = 0,95;

- Heé s6 c6 tinh dén kha nang chuyén dién
(str dung dé tinh toan): kep = 0,9;

- Thoi gian thuc té hoat dong cua céc thiét
bi trong 01 chu ky: Tov = 1.018 phdt;

- Thoi gian bao dudng thiét bi va cac cong
viéc phu tro trong chu ky: tis = 120 phat;

- Thoi gian xir ly su ¢b phét sinh trong chu
ky: tis =90 phl]t;

- Hé sb thai gian 1am viéc léch chuan: Kyc
=0,78;

- Cudng d6 khau: fx = 2,06 T/phut;

- San luwong nam theo tinh toan: An =
1.269.412 T/ 1.200.000, T = 1,06

5.KET LUAN

Cau trc t6 chuc san xuat 1a mdi quan hé
da chiéu cua cac mdi quan hé san xuit, d6i vai 10
cho co gidi héa, ciu tric té chic chiu tac dong
cia cac diéu kién dia chat mo, ky thuat, cong
nghg, trinh d6 nhan lyc... Trong méi yéu to, tay
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theo trang thai ma c6 mac d6 anh huong khac
nhau. Trong truong hop san Xxuit roi vao trang
thai dirng san xut phai kich hoat ché d6 phuc hoi
sta chita dua vé trang thai hoat dong binh
thuong.

Ung dung céac giai phap dia ky thuat nham
du béo trudc vi tri loai hinh céc yéu té dia chat
tiém an c6 nguy co anh huong tiéu cuc dén san
xuat 10 cho CGH sé& cho phép nang cao tinh lién
tuc trong san xuat. Két hop véi ddng bo téc do
hoat dong cua cac to hop thiét bi di cho cac két
qua kha quan khi tinh toan.

TAI LIEU THAM KHAO

[1]. Nguyén Vin Diing, Nguyén Phi Hung, Dao
Van Chi, Bui Manh Tung. Str dung mé hinh hé
thong lién két phan tich xac dinh trang thai lam
viéc ciia qua trinh to chuc san xuét trong 10 cho co
giéi hoa. Tap chi Cong nghiép mo sb 3, 2019. Tr
35 - 40;

[2]. Pham Nang VU va nnk. Nghién ctu ap dung
phuong phép dia chan song kénh trong du bao cac
hiém hoa doc duong 10 khai thac than & mé Vang
Danh Quang Ninh. Tap chi Dja chit, loat A s 322,
12/2010. Tr 66-74.

[3]. Zhang Dongsheng, etc. The ANN inserted ES
for the pattern selection of coal mining technology.
Proceeding of the’96 internationl, symposinm on
mining science and technogoly, Xuzhou, Jiangsu,
CHINA, 1996. 10

[4]. Edyta Brzychczy*, Piotr Lipinski knowledge-
based modeling and multi-objective optimization
of production in underground coal mines, GH
Journal of Mining and Geoengineering * Vol. 37 ¢
No. 1 <2013

[5]. Cai zhuangyang, Zhou Wei - Reliability
assessment method in underground mining
systerm, China technology of mining university,
2014.

* HNKHCN Lan VI thang 05/2020



DAl HOC CONG NGHIEP QUANG NINH

Piéu chinh chiéu réng dong da né min phl hep véi théng sé lam viéc
may Xxuc va chieu rgng mat tang trén mé 19 thién

Nguyén Vin Puc”, Pham Vin Hoa?

'Khoa Mé & CT, Truong Pai hoc Cong nghiép Quang Ninh
2Khoa Mé, Truong Pai hoc Mé-Bja chadt

* Email: ducn467@mail.com.vn

Mobile: 0904.645.672

Tom tit

Tur khoa:
Bo mo; Mat tang cbng tac May
xtc; Chiéu rong dong da nd min

Khoan n6 min 1a khau dau tién trong day truyén cong
nghé san xuat mo 16 thién,va cé quan hé mat thiét véi hé thdng khai
thac mo va cac khau san xuit tiép theo nhu: khau xdc béc dat da,
van tai va thai da..n6 ciing quyét dinh cho viéc hoan thanh ké
hoach san xuat nam cua xi nghiép mo. Bé nang cao hiéu qua cong
tac khoan né min, phd hop véi yéu ciu mdi truong mo. Bai béo
trinh bay cac van dé can giai quyét sau: Ly do can thiét phai diéu
chinh chiéu rong dong d4 toi khi né min;Yéu cau cua chiéu rong
dbng da phu hop véi may xdc va mat tang cong tac khi ap dung hé
théng khai thdc mo c6 goc nghleng bo cbng tac 1on; Cach tinh
chiéu rong dbng da thyuc té sau khi né min; Céc phuong phap didu

chinh chiéu rong déng da phu hop cac yéu cau.

1. PAT VAN PE

Cong nghé khai thdc mo 16 thién ¢ Viét
Nam da c6 nhiéu tién bo ca vé ki thuat khai thac
cling nhu sir dung céc thiét bi céng nghé khai
thac. Vé ky thuat khai thac, trong nhitng nam gan
day cac mo than vung Quang Ninh da ap dung hé
thng khai thac (HTKT) véi goc nghiéng bd cong
tac 16n. Voi HTKT nay cho phép didu hoa hé sb
boc dat d4 trong timg giai doan khai thac va ting
toc do dao sdu day mo dan toi san lugng than
khai thac hang niam ting dang ké.

Song song Véi su tién bo cua ki thuat khai
thac, cdc mo than 16 thién vung Quang Ninh da
st dung da dang cac thiét bi cong nghé 16n, hién
dai, dic biét 1a thiét bi xdc bdc: nhu may xuc
dién loai EKG- 4, EKG- 5, EKG- 6, EKG- 8, EKG-
10... may xtc thay lec gau nguoc dung tich gau
xuc tir 3 dén 12 m3[8].

1.1. Khi sir dung HTKT c6 goc nghiéng bo' cong
tac I6n thi cac thdng sb HTKT s& thay doi theo,
dic biét 1a chiéu réng mat tAng cong tac

Chiéu rong mat tang cdng tac ty 1é nghich
vei goc nghiéng bo cong tac. Do vay khi Chleu
rong mat tang thay dbi thi chiéu rong déng da nd
min ciing phai diéu chinh dé phu hop véi Chleu
rong mat tang, dam bao cho dat da toi sau khi nd
min khong vang Xuong tang dudi hodc lam truot
6 mép tang gay mat an toan cho ngu’O’I va thiét bi
trong qué trinh san xuét, nhat 1a cac tang & phia
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dudi [6]. Hinh 1 md ta sy thay doi chiéu rong mat
tang khi thay d6i goc nghiéng bo cong tac. Chiéu
rong mat tang phu thudc vao chiéu cao tang goc
nghiéng bd cong tac, goc nghién suon tang dugc
xac dinh theo cong thirc 1.

H
B=— -Hcotgax, m (D)
tgp

Trong d6: B: chiéu rong mit tang cong tac,m
H: chiéu cao tdng,m
£ Goc nghiéng bo cong tac,
a : Goc nghiéng suon tang, do

A Bl
H
B2
H
H
LV

Hinh 1. Chiéu rong mit ting phu thugc vao goc
nghiéng bo cong tac.
1.2. Pdi véi may xuic
'Nang suét cua may xuc phu thudc rat nhiéu
yéu to trong d6 c6 chiéu rong cua déng da sau
khi nd min (cong thuc 2).

Qm =f(Bn) (2
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Khi cac h¢ s6 nhu: hé s6 né roi cia dat da,
hé sé xuc day gau, 46 dong déu cua cuc d4 ... 1a
khong dbi thi nang suét 16n nhat cia may xuc dat
dugc khi xuc ddng dé toi co chiéu rong dong da
hop ly (Hinh 2).

‘ Qmx(m3/ca)

100 . _ __ __ __ __ - —

M0 - - . _ T -

1200 | _ = _ | b

I
! |
| \

Bntc Bnth  Bnia

[

Bnt(m)
Hinh 2. Nang suat may xuc phy thugc vao chiéu rong
dbng da ndé min
a- nang suat may xic EKG - 10  b- ning suit may

XUc EKG -8  C - nang suat may X(c EKG - 6

Qua biéu d6 mdi quan hé gitta nang sut
cua may xuc va chiéu rong cua dong danod mln ta
nhan thiy: Khi chiéu rong cua déng da nd min
tang thi ning suét ca ciia may xuc ting dén gia tri
Ién nhét wng vai vi tri caa chiéu rong Bnta, Bntb,
Bntc. Nhung sau d6 nang suat ciia may x(c giam
khi chiéu rong déng da tang do khi d6 cac thong
s6 1am viéc cua may xtc da vuot qua cac thang
sb cong nghé lam viéc c6 hiéu qua nhat doi véi
dbng da né min.

2. CHIEU RONG YEU CAU CUA PONG PA

2.1. Chiéu rong yéu cau ciaa doéng da phu hop
véi chiéu rong mat ting cong tac khi sir dung
HTKT c6 gbc nghiéng bo céng tac lén

pé dam bao an toan khong cho dat da toi
sau khi n6 min truot 16 xudng tang duéi thi chiéu

rong déng da toi sau khi nd phai dam bao (cong
thuc 3):
But=Bmin -C;m 3

Trong d6: By -Chiéu rong dong da ndé min, m
Bumin: Chiéu rong mit tang cong tac t6i thiéu, m
C: Khoang cach an toan mép tang, m
2.2. Chiéu rong ciia déng da phu hop Véi
thong s6 1am viéc cia may xdc

Chiéu rong hop ly cua dong da sau khi
nd min dam bao cho may xdc lam viéc c6 niang
suét cao nhat khi chiéu rong dong dé bang chiéu
rong 1 Iuong xUc cua may xdc hay bang mot sé
lan (2- 3 1an) chiéu rong mot ludng xGc.Vai chiéu
rong do, khi lam viéc may xudc co thoi gian chu
ky xGc 1a nhoé nhat va thoi gian di chuyén cua
may x(c tai guwong la it nhat; do vay thoi gian
thuc té xac 1a 16n nhat.

Bnt k B |Xy (4)
le - 1 7 Rxmax, (5)
Dodé  Bu=1,7Kk Rymax, m (6)

Trong d6: Bk 1a chiéu rong 1 ludng xtc,m
Rxmax 12 ban kinh xdc I6n nhét cua
may xuc,m
k 1a s6 nguyén 1,2,3...

3. CHIEU RONG THUC TE CUA PONG PA
TOI SAU KHI NO MIN

Trong cung diéu kién cau truc dia chat, dia
chat cong trinh, khi né min cung 1 sé hang thi
chiéu rong déng da nd min phu thuéc vao
phuong phéap n6 min vi sai hay nd min ddng loat.

Khi né min déng loat thi hinh dang dong
da thoai va chiéu rong I6n (Hinh 3a). Khi né min
vi sai thi hinh dang dong da gon va chiéu rong
dbng da nho (Hinh 3b).

Ba
Bn/2

1 2

TT IT

I ¢ 1l 7 9 /4)

I 5

s =
= =
5 3 3 ¥
X1 W J b X2 J W b
Batl But?

) Hinh 3. So do hinh dang dbng d4 sau khi n6 min ]
a- Pong da thoai khi né min dong loat; b- Bong da gon khi né min vi sai
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Pé xac dinh chiéu rong déng da thuc té
trong cac truong hop trén bang phuong phap hinh
hoc giai tich ta tién hanh so sanh thé tich khéi da
nguyén trude khi nd va khdi da sau khi né [3].

Nghia 1a thé tich khbi da nguyén trudc khi nd
nhan vai hé sb né roi cua dat da sé bang thé tich
dat da no roi sau khi nd (cong thic 7).

Vngk . Kw =V (7)
3.1. Trwong hgp dong da thoai khi né min
dong loat

Dién tich tiét dién khéi da nguyén trudc

khi nd 1a hinh binh hanh dugc gisi han boi cac
diém 1-2-3-4; co6 day la chiéu rong khéi da
nguyén trudc khi nd By; chiéu cao bang chiéu cao

Br=w+ (n-1)b, m

tang H.
e
Trong d6: w - Puong khang chan tang,m
b- Khoang cach gitra 2 hang min,m
n- S6 hang min
Dién tich tiét dién khdi da toi vun sau khi
no 13 hinh 3-5-6-7, d¢ tién cho viéc tinh todn va
sai b cling nam trong pham vi cho phep thl dién
tich tiét dién déng da toi sau khi nd gan bang
dién tich hinh thang 3-5-6-7, c6 day 1én la bang
chiéu rong dbng da toi By va day nho bang mot

N . 1
phan hai chiéu rong khoi da nguyén > Bn.

Bhe =w + (n-1)b + X1 ,m 9)
Trong d6: x1- La phan xoai thém cua cua déng
da, m
Chiéu cao hinh thang biang chiéu cao déng da
toi vun h
h = Humax, M ’ (10)
Hxmax l& chiéu cao xdc lIén nhat cua may xuc, m
- Khéi lugng dat da nguyén khéi trudc khi
nd duoc tinh:
Vigk = S1-2:34. Ln, M (11)
Vigk = Bn .H .Ly, m® (12)
- Khéi luong dat da toi vun sau khi nod
duoc tinh:

Vur = Sga-5.6. Ln, M (13)
Xt o
Vo= |20 2 B 3 (14)
2 2 L.-m
Can cur vao (7) ta cé:
b
Bn H .Ln . K\/r =V\/r = X1+ E B 3 (15)
— 5 "L.m
Bién doi ta tim dugc X :
* HNKHCN Lan VI thang 05/2020
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H 3
Xy = BH(ZKVI’F_EB”)’m (16)
Chiéu réng dbng da toi xoai Bn duoc tinh:
Bnr = Bn + X1, (17)

Bntl B ( er F_E) (18)

3.2. Trwong hep nd min vi sai, ddng da toi gon

Dién tich tiét dien khéi dat da nguyén
truéc khi nd min 1a hinh 1-2-3-4 giéng nhu
truong hop (7).

Dién tich tiét dién khdi dé toi sau khi nd
min la: 3-8-9-10. Bé don gian trong tinh toan va
sai s6 van nam trong pham vi cho phép ta coi
hinh d6 1a hinh thang c¢6 day nho bang chiéu rong
khéi d4 nguyén truéc khi nd By

Bn =w + (n - 1).b; m. Day lon la chiéu
rong déng da toi vun sau ndé min By

Bmz—W+(n 1)b+X2
Chiéu cao déng da toi la h
- Khéi lwong dat d4 nguyén khéi trudc khi nd
dugc tinh nhu cong thuc (12).
- Khéi lugng dét da toi sau khi n6 duoc tinh:

(19)

Vir = Sa.010 - L, M (20)
VW:>§2+Bnh,m (21)

Ta c6 can bang phuong trinh:
X2+B h = KuBnh; (22)

Giai duoc:
X.=2B,(K, 7 -1).m 23)

Chiéu rong déng da toi vun duoc tinh:

B = X2 + B, (24)
B..=2B, (erF_l)“LBn’m (25)
(26)

BB, (K, - -1).m

4. PIEU CHINH CHIEU RONG PONG PA
NO MIN PHU HQP VOI CHIEU RONG
MAT TANG VA KIiCH THUOC LAM VIEC
CUA MAY XUC
4.1. Phuwong phap giai tich
4.1.1. Phu hop véi chiéu réng mat tang cong tac
khi sir dung HTKT goc nghiéng bo  cong tac lon
Qua phuong phap giai trinh va tinh toan
trén, viéc didu chinh chiéu rong déng da toi vun
1a di x4c dinh chiéu rong khdi da nguyén trudc
khi nd6 min (trong khai thac mo con goi la giai
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khau) tir d6 ta xac dinh dugc khoang cach gitr hai
hang 16 min.
a. Truong hop khi nd min ddng loat déng

da toi thoai.

- Chiéu rong déng da yéu cau tinh theo
cong thuc (3)

- Chiéu rong déng da thuc té sau khi nd
min cdng thuc (7).

Ta c6 phuong trinh:
H 1
Bmin - C=Bn( 2 -—=), 27
(2K, + h 2) (27)
—-C
B, = BL .m (28)
DL
vr h 2

- Tu (8) ta tim dwoc khoang cach gitra hai
hang 16 min b.

b= L,m (29)
w+(n-1)
b= Buin =€ m (30)

K, -2 (n-1)]

b. Khi né min vi sai chiéu rong déng da

toi gon.
Ta c6 phuong trinh:
Bmin‘C = Bn(2 er%—l) m (31)
-C
Bn = BL ,m (32)
2 —-1
KVI’ h

Tur (8) va (30) ta tim duoc khoang céach
gitra hai hang min b:
b= Bmin -C
H
(2 er F_l) [W+ ( n _1)]

4.1.2. Phu hop véi thdng sé 1am viéc ciia may xdc

Str dung céach tinh twong tu ta xac dinh
duogc chiéu rong khéi da nguyén khdi va khoang
cach gitra hai hang min trong cac truong hop sau:
a. Khi né min dong loat, dong dd toi thodi

,m  (33)

17K
B, = M .m (34)
ok M1
vr h 2
17K
b= R ,m (35)

( erF - E)[Vv(n 1)]

b. Khi né min vi sai, dong da toi gon.
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B, = 17K RXmac m (36)
K, - -1
ViRm 1 e
(2 K, —Dw(n-1)]

vr h
4.2. Phuong phap db thi

Dé viéc xac dinh chidu rong block né min
pht hgp mét cach nhanh chéng, ta xay dung do
thi nhu sau:

Ta vé& d6 thi lién hop, mot bén thé hién méi
lién hé giira chiéu rong dong da toi By VGi chiéu
rong khoi da nguyén khoi trong mot dot no khi
nd 1,2,3, ... hang min theo ham s6 (18) khi no
min dong Ioat va (26) khi no min vi sai Vi doi sb
la Bn. Mot bén thé hién mdi lién hé giira chiéu
rong dong da toi Bn voi ban kinh xic 16n nhét
cua cac may xuc c6 trong mo khi may xdc xuc
1,2,3... ludng theo ham sb ( 2- 4 ) véi dbi sé la
Rumax. Hinh 4 1 @ thi lién hop khi né min ddng
loat d& xac dinh chiéu rong mot dot nd theo yéu
cau. Can cr vao béan kinh xdc 16n nhat cua may
xuc ta ké mot dudng song song vai truc tung cat
cac duong cua ham sb (6) tai 1 diém ta ké duong
song song véi truc hoanh, cit cac dudng cua ham
s (18) hoic (26) tai mot diém, ta giong xudng
truc hoanh, cit truc hoanh tai mot diém, khoang
cach tir gbc toa do toi diém dé chinh 1a chiéu
rong dot nd min yéu cau ta can tim.

Bnt
‘ K= A nd
K=3 n3
K=2 n2
E=1 \ nl
Rxmax Rxm4 Rxm3 Rxm2Z Rxm1l Byc Bn

Hinh 4. Do thi xéc dinh chiéu rong khdi no
theo yéu cau

5. KET LUAN

Sy phat trién va tién bo cua khoa hoc va
cong ngh¢ khai thac mo doi hoi cong nghé va ky
thuat nd min luén phai giai quyét

* HNKHCN Lan VI thang 05/2020
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nhitng vin d&é mai phi hop véi nhimg diiéu kién
khai thac khac nhau.

Trong nhimg nim qua, céng nghé nd min &
Viét nam da phat trlén manh mg ca vé nghién cau
ly thuyét tac dung nd va ca nhitng phuong phap
thuc nghiém nd trong cac diéu kién méi truong
khac nhau.

Trong bai viét cac tac gia da giai quyét van
dé cua thuc té dat ra ddi véi cong tac khoan nd
min khi cAc mo 1§ thién hién nay dang ap dung
ky thuat va céng nghé la si dung HTKT goc
nghiéng b cong tac 16n va thiét bi xdc boc 16n

va hién dai. Ké qua nghién ciru xac dinh chiéu
rong déng da nd min phu hop veéi thong s6 1am
viéc cua may xUc va chiéu rong mat tang trén mo
16 thién giai quyét nhitng van dé vé an toan trong
khai thac va nang cao ning suit cho thiét bi xic
bdc néi riéng va nang suat lao dong cho mo noi
chung, gép phan vao su nghiép cong nghiép hoa
va hién dai héa trong linh vuc khai thdc mo.

* HNKHCN Lian VI thang 05/2020
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Lwa chon giai phap nang cao on dinh bo tru Nam mé than Péo Nai

Nguyén To Hoai*, Nguyén Ngoc Quy?

'Khoa M6 va Céng trinh, Truong Dai hoc Cong nghiép Qudng Ninh
2Cong ty than Thong Nhat - KTV

* Email: ngtohoai@gmail.com

Tel: +84-0912298997

Tom tit

Tur khoéa:

Do bén; On dinh bd Tru Nam; Dich

chuyén; truot 16

Bo Tru Nam khu vuc Via Chinh (V.G.1) mé Béo Nai duoc thiét ké
bam Truy lién tuc, goc dbc cua bo bang goc doc mat 16p (a = ).
Trong nhitng nim vira qua bd Tru Nam lién tuc bi truet 16, qua
trinh truot Xay ra theo co ché truot phing theo tiép xtc 16p, thé tich
khi truot tir (300+-500) ngan m?3, da pha v két cu cua bo anh
huong truc tiép dén qué trinh khai thac xudng sau. Tir nam 2000
dén nay mo than Péo Nai phai béc xuc dat da xir ly by Tru Nam
(0,5+1,0) triéu m¥nam. Vi vdy can phai lya chon giai phap nang
cao do 6n dinh bod mo, nhim dam bao én dinh cho bd mo va an
toan cho qua trinh khai thac dén két thuc, ¢dam bao san lugng theo

thiét ké.

1. PAC PIEM DPIA CHAT MO VA CAC YEU
TO ANH HUONG TOI PO ON PINH CUA
BO TRU NAM MO THAN PEO NAI

1.1. Pic diém dia chat bo tru Nam mé than
Péo Nai
1.1.1. Pdc diém dia chat bo tru Nam

- Bo Tru Nam c6 céu tao dang mot don
nghiéng cam Bac, cam vao khong gian khai thac
v6i goc doc thay doi tir (20°+40°). Dia tang by
Tru Nam bao gom toan b cac I6p dat da tru cua
via G.1 (hinh 1):

Hinh 1. Hién trang b tru Nam via G.1

- but gdy F.N la gi6i han phia Nam cuaa 16
via G.1 dgi ph& huy trung binh 20m, cach dut gay
F.K vé phia Bic tir (150+200) m la dut gdy F.k.
but gay F.k khong c6 d6i pha. Gan day cua via
G.1 1a dut gay F.B, déi pha hay c6 chiéu rong
trung binh 10m.

- Trong dia tang bo Try Nam Via Chinh (try
via G.1) dén do sau 100m c6 mat cac lop d4 cha
yéu sau: Tru via G.1 1a 16p da bot két, chiéu day
I6p thay ddi tir 3 dén 5m, dudi lop bot két la cac
I6p cat két, san két xen kep co chidu day tur
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(5+20)m, 16p da nay phan bd khéng lién tuc cd chd
1a cat két, co chd cét két dugc thay thé bang san két.
Dudi 16p bot két, cat két 1a tang da san két véi
chiéu day tir 20+50m.

Bang 1. Tong hop dia ting b Tru Nam via G.1 mo

than Péo Nai
~ | Chiéu day Iép, m
TT | TEROM Cagt [Cat[ San | Ghi ch
két | ket | ket
1 LK.CT-2 | 30 3 60 | Trudc nam 2000
2 LK.CT-3 | 32 4 40 nt
3 |LK.D-1 18 6 80 nt
4 |ILK.D-2 10 | 10 | 100 nt
5 |LK.2513 27 6 | 272 Sau nam 2000
6 |LK.2501 11 | 15| 278 nt
7 |LK.3001 15 8 | 220 nt
1.1.2. Bdc diém dia chdt cong trinh bo Try Nam

- Bo Try Nam via G.1 tir trén xudng duoc
cau tao boi 3 loai da chinh 1a bot két, cat két, san
két, cac loai da bot két, cat két co ciu tao phan
I6p tr mong dén trung binh. Pia ting by Tru
Nam Via G.1 duoc tong hop trong Bang 2:

Bang 2. Phan bd céc I16p da trong b try Nam vi G.1
Ten ~ |Posau \Chiéu o
TT I6p Loai da phan day trung Ghi chd

b6 (m) |binh (m)
1 |Lép 1|Botkét| 0=20 | 10  [S6 liéu duoc tong

2 |Lop 2|Catkét|15+30| 6 hop tir cac 16
. lon khoan: 2501,
3 |L6p 3|San két20+300, 100 2513, 3001

* HNKHCN Lan VI thang 05/2020
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- Bo Tru Nam via G.1 mé than Péo Nai
cau tao boi céc 16p dé cam vao khong gian khai
théc véi goc doc (B > 20°), khi d6 bién dang bo
mo s& Xay ra theo co ché truot phing theo cac
mat yéu ty nhién (mat I6p, mat phan 16p, mat

trugt dat gay,...).

- bo ben cta cac loai da anh huong dén on
dinh bao gdom: Do bén theo tiép Xuc 16p (c ®’)
d6 bén trong mau (Cm, om) hé s6 giam bén cau
trac A.

Bing 3. Tong hop tinh chat co 1y ciia bo try Nam Via G.1

Do amty| K.Luong |Cuong d6| Cudng d6 |Luc dinh | Goc ma
TT|Loai da| nhién, | thétich tu |khdng kéo| khang nén | két, C |sat trong, Ghi chu
W % |nhién, T/m3cx Kg/lcm3 o Kglcm? | Kglcm? | ¢ dd
1 [Sétkét | 0,172 2,63 60,24 650 50 18,40 | Két qua TN duwoc tong hop tir
2 Botkét | 0,303 2,67 84,95 816 80 30,30 |b&o céo nghién cizu tinh chdt co
3 [Catkét | 0,368 2,62 135,32 1126 190 31,37 | Iy dddwoc thuc hién tir nam
4 [Sankét | 0,174 2,63 131,21 1270 210 32,20 (1970-2013)

Trong giai doan nghién ciru ndy chi tién
hang thi nghiém b6 sung 15 mau trong d6 bao
gom 5 mau bét két, 5 mau cét két va 5 mau san

két thuoc bo tru Nam Via G.1. Két qua thi
nghiém bo sung dwoc tong hop trong Bang 4:

Bang 4. Tong hop két qua Thi nghiém bé sung tinh chat co Iy ciia bo Try Nam

|56 uong Po am Khéi'luqng Cuongdo | Cudngdd |Lucdinh| Gocma o
TT|Loai da mau TN tu nhién thé tichty | khéng kéo | khéng nén két C | séttrong Ghi chu
W (%) |nhién (T/m3) | ok (kG/cm?) | o, (kGlem?) | (kGlem?) | ¢ (d)
1 |Bot két 5 0,668 2,67 87,32 750 92,25 | 31,37 | Thinghiém
2 |Ccat két 5 0,642 2,63 125,34 1212 210,35 | 32,48 |bang phuong
3Sankét | 5 0,574 2,64 141,21 1285 2200 | 33,20 | phap chudn
1.1.3. Bdc diém dia chat thuy vin bo Tru Nam (0,55+0,80)m.

- Trong dia tang bo Try Nam via G.1 mo
than DPéo Nai c6 mit 3 loai da chinh d6 1a da bot
két, cat két va san két.

- Két qua quan tric, nghién ciu dia chat
thuy van tai bo Tru Nam trong nhidu nim qua
cho thiy trong dia ting bd Tru Nam ton tai céc
tang chira nudc trong da cat két va san két phan
bd phia dudi 16p da cach nudc la bot két. Qué
trinh khai thac xudng sau cuing vai viéc boc dat
da xir Iy b Tru dd ha thap cao trinh muc nudc
trong b Tru voi tde d6 0,16m/1m xudng sau.
Mtc d6 ha thap cao trinh muc nudc phu thuge
nhiéu vao qua trinh boc 16 céc 16p da chira nude
va téc do khai thac xudng sau day mo.

Nhur vay: Bo Tru Nam Via G.1 duoc cAu tao
boi cac 16p da phan 16p tir trung binh dén day cam
vao khdng gian khai thac véi goc doc tir 20+35°.
Trong dia tang ton tai cac mat yéu ty nhién theo
tiép xdc 16p khong thuan loi cho on dinh.

- C4c 16p d4 ciu tao bd Tru Nam cua mo
c6 d6 bén tir trung binh dén cung va rat cang.
Cuong do khang nén mot truc: o, = (750+1285)
kg/cm?; d6 bén cit: C = (92,25+220) kg/lcm?; ¢ =
(31,27+33,20)°. P4 c6 @6 nuat né trung binh,
khoang céach trung binh gitta cac khe nat L =

* HNKHCN Lan VI thang 05/2020
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- Trong dia tang bd Try Nam c6 ton tai cac
tang chtra nudc ngam Véi luu luong thay doi tir
(5+10) lit/gidy. Qua trinh khai thac da lam thay doi
dong thai va cao trinh muc nuéc trong cic ting
chira nude bo Tru Nam, Tée do ha thip muc nudc
theo qua trinh dao sdu bang 0,16m/Im dao sau.
Mt d6 ha thap muc nudc trong bo Tru Nam phu
thuoc khong chi vao qua trinh khai thac xubng sau
ma con phu thuoc vao muac d6 boc 16 Tru I6p da
bot két cach nuée Tru truc tiép via G.1.

1.2. Hién trang d¢ 6n dinh cia bo tru Nam mé
than Déo Nai

1.2.1. Bién dang bo Tru Nam

- B Tru Nam via chinh hién tai (két thic

nam 2013) day mo & mic -130m, chiéu cao bo mo

= (380+410)m, gdéc dbc chung cua by o =

(20+25)°. Trong qua trinh khai thac nhiing nam
qua bo Tru Nam lién tuc bi bién dang.
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Hinh 2. Truot bo Tru Nam khu vuc chan bo

- but gdy F.k la gi¢i han trén cung cua
khdi truot by Tru Nam, theo ban dd dia hinh két
thac thang 6/2013, dit gay F.k cét via G1 tai cao
trinh +50m (Piém F.1), dit gdy F.k phat trién
sang phia tay trang véi Tru via G.1 (Piém F.2),
sau d6 cat vao dia hinh mat bang xuong sang ¢
muc +283m (Piém F.3) kéo dai dén tan diém F.4
tai cao trinh +275m. Vi tri ranh gidi truegt bo Tru
Nam trung véi dut gdy F.k.

- Tai khu vyc trung tdm caa bo tr mac +70
dén +260m cac khe nat truot phat trién theo
phuong gan Pong Tay bao chium bd Tru Nam,
Cac khe nut kéo dai dén 100m, chiéu rong tir
1+2m, sau 3+5m (Hinh 3):

Hinh 3. Khe nirt truegt phét trién tai khu vuc trung tam
trén cao trinh +240-+-260m

- Trong pham vi tir dat giy F.K (+260m) dén
cao trinh +200m cac khe nit phét trien day dac
pha hUy toan bo bé mat dia hinh, toan bo dia hinh
phia Bic F.K bi ltn thap tir 3-+5m (Hinh 4):

Hinh 4. Syt 1Gn va nit né bé mat khu vuc trung tam tir
+200-+260m
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- Trong cac nam (2011-2012) khu vuc tu
muc +150m tré xubéng day mo, bo bi truot I&
manh theo dang béc 16p véi chiéu day Iop tur
(2+3) m, mat trugt theo tlep xUc gitra cac phan
l6p da bot két. Dat da khdi truot bi ddy xudng
mit ting +72m. D& duy tri dwdong van tai Nam
mirc +72m trong ndm 2012 va ddu ndm 2013 mo
da phai xu ly khoang 100 ngan m2 .

- Bo Tru Nam trong nhitng nam qua ttr mic
+72m xubng day, bo bi truot hoan toan theo mit
I6p. Két qua khao sét thuc té tai hién truong tur
thang 4+8 nam 2013 cho thay: Trén chiéu dai theo
phuong Tay Nam - Pong Bic khoang 500m hinh
thanh céc lép truot thir cap theo mat phan Iép
trong d4 bot két va theo tiép xudc giira cac 16p da
bot két - cat két; cat két - san két, san két - bot két.

- Khao sét chi tiét doan bo Try tir mac -52
(Tru via) dén cao trinh +52m (Theo tuyén T.3)
cho thiy trong doan bo nay co: chiéu cao H =
104m, o = 29° hién ton tai 3 tang:

Tang 1 tr -52+-15: h;=37m; o;=32%
b1=23m

Tang 2 tr -15++29: h,=44m; =377
b2=32m

Tang 3 tir +29++52: hs = 23m; a3 = 34°.

- Tr d6 cho thiy trong doan bo, Tru via
cac tang bi chap (2+3) tang c6 goc ddc suon giam
tir 60° xudng (34+37)°, chiéu cao ting ting tir
15m 1én (27-+44)m. Hién tai cac ting nay chua 6n
dinh, trong thoi gian t6i con tiép tuc bi chap, s&
tao thanh 2 ting véi chiéu cao h = 50m va géc
ddc suon tang o = (28+30)°.

1.2.2. Quan trdc bién dang bo Tr Nam

- Tai bo Tru Nam trudc nam 2000 da xay
dung 3 tuyén quan trac dich dong, két qua quan
trac trong nhiéu nam cho thdy khu vuyc trung tam
cia bo Tru (day mo & muac +0) bi dich chuyén
manh, tai mot s6 méc toe do dich chuyén dat dén
tir (1,6+8,7)mm/ngaydém. Qua trinh bién dang
xay ra tai khu vuc Tur +(180+80)m. Trong cac
nam tir (2001+2003) cong tac quan tric van duoc
duy tri trén 2 tuyén Cn va En. Két qua quan trac
cho thiay téc do dich chuyén lén nhat dén
7,4mm/ngaydém tai khu vyc +80m, pham vi bién
dang c6 xu huéng phat trién dén cao trinh +230,
+240m.

- Tir ndm 2005 tdc d6 khai thac xudng sau
dugc day manh va phat trién sang phia Pong dan
dén pham vi bién dang m¢ rong, téc do dich
chuyén gia ting, phan Ién cac méc quan trac trén
cac tuyén Cn, En bj mét gan hét, cong tac quan
tric bi ding lai cho dén tan nam 2013.
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- Nam 2013 dé danh gia qua trinh bién
dang bo Try Nam da tién hanh xay dung 2 tuyén
quan trac tai khu vuc trung tam cua bo Tru, cac
tuyén quan tric duoc dat vudng goc véi bd Tru

va kéo dai tir dinh bo mirc + 287m dén gan chan
bo muc +68m (Tuyen QT-T1) va + 64,85m
(Tuyén QT-T2).

Bing 5. Két qua tinh toan cac thong sb dich chuyén tuyén quan trac dich dong QT.T2

Céc thong so tinh toan

TT | Tén Méc Y? X2 H? C=(Y+X?)¥2, | B=(L2+H?)Y? V=B/T

mm mm mm mm mm mm/nd
1 B4 0 0 0 0 0 0
2 10-4 0 0 0 0 0 0
3 TN1 0 0 0 0 0.000000
4 TN2 0,00011 0,00060 | 0,00000 0,00072 0,026743 0,000347
5 TN3 0,00017 0,00705 | 0,00000 0,00721 0,08494 0,001103
6 TN4 0,00088 0,01071 | 0,00004 0,01158 0,107621 0,001398
7 TN5 0,00460 0,01384 | 0,00004 0,01844 0,135779 0,001763
8 TN6 0,01260 0,01670 | 0,00004 0,02930 0,171179 0,002223
9 TN7 0,02493 0,02012 | 0,00001 0,04506 0,212266 0,002757
10 TN8 0,03303 0,01985 | 0,00003 0,05288 0,229955 0,002986
11 TN9 0,03795 0,02154 | 0,00012 0,05950 0,243917 0,003168
12 TN10 0,06761 0,03016 | 0,00067 0,09777 0,312682 0,004061

- Két qua quan tric cho thy khu virc trung
tdm bo Tru Nam dich chuyén xay ra déu tir cao
trinh (+281++60)m, téc d6 dich chuyén V < 0,01
mm/ngaydém. Pham vi dich chuyén xay ra trong
khu vuc tir dut gy F.k dén day mo.

- Trong thoi gian quan tric (tr thang 7 d&én
thang 11) day mo khéng xudng sau, trudc dé trong
Quy 1 nam 2013 mo6 di tién hanh xu ly bbc xic
mot phan by Tru trong pham vi tir cao trinh
(+75++150)m dan dén toc d6 dich chuyén tai khu
vuc nay giam, b mé & trang thai 6n dinh tam thoi.

1.3. Céc yéu td anh hwéng téi dd on dinh ciaa
bo tru Nam mé than Péo Nai

- B& Tru Nam hién trang két thuc nam 2018
(d4y mo6 & cao trinh -245m) ¢ trang thai 6n dinh
giéi han voi hé s6 6n dinh n = 0,983. Tai khu vuc
tir cao trinh (+200++280)m bé mit dia hinh bj nat
né manh, cac khe nat xuat hién tir nhimg nim
trudc nay tam thoi khdng phét trién thém. Két qua
quan tric dich dong tir thang 7 dén thang 11 nim
2013 trén cao trinh (+70++280)m cho gia tri van
tc dich chuyén V < 0,01mm/ngay dém.

- Nguyén nhan truot 16 bé Tru Nam la do
goc nghiéng cua bd khong phi hop véi cu tao
dia chat va tinh chét bén cua cac loai da cau tao
bo mo, trong dia tang bo Tru cao trinh myc nuée
ngam dugc bao ton cao; qua trinh khai thac da cit
chan lop.

- Két qua tinh toan 6n dinh by Tru Nam
khai thac dén két thic theo thiét ké (két thac khai
truong khu via Chinh mrc -345m) badm Tru lién
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tuc véi chiéu cao tang H > 400m, khong dam bao
on dinh can diéu chinh géc doc caa bo Try.

2. LUA CHON GIAI PHAP NANG CAO ON
PINH BO TRU NAM MO THAN PEO NAI

2.1. Céc giai phap nang cao 6n dinh bo mé:

Nguyén nhan gay trugt |6 cua bo try Nam
mo than Déo Nai duoc quyét dinh boi céc yéu td
ty nhién va céng nghiép nhu ciu trac dia tang,
tinh chat bén, dic tinh chia nuéc va tang trix
nuéc ngdm ciing nhu lyu thong nude trong dia
tang. Cac thong sb cua hé thdng khai thac chiéu
cao bam try lién tuc vuot qua chiéu cao 6n dinh
giéi han cho phép. Qua trinh khai thac cit chan
l6p, dé nang cao on dinh cho bo tru c6 thé lva
chon &p dung mét sb giai phap chu yéu sau:

2.1.1. Gia cuong khoi da bang bé tong phun:

- Bé téng phun bao gom céc loai cbt ligu
min hodc tho (cat va da dam), xi mang, nudc va
d6i khi cho thém cac chat phu gia dé dong ctng
nhanh hoic dé cho d& phun (Lorman, 1968; Poad
va Serbousek, 1972, Readinh 1973). Loai vat liéu
phun cuing loai va tién than cua né (Gunite) la
vira xi mang phun, khong chira cac cot liéu thd va
duoc st dung han ché do gi4 thanh cao va hiéu
qua c6 phan con kém. Loai vat liéu nay c6 thé sir
dung truc tiép cho da khong can céc loai vo
chéng khéc hodc c6 thé phun 1én ludi thép,
buldng d4 va khung thép dé tao thanh mét phan
cua hé vo chdng thdng nhat. C6 thé dua thém vao
C4C soi thép dé tao nén bé tong phun cdt thép dan,
loai vat liéu vo chdng bén dic biét (Kaden,
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1974).

- Ngoai ra con mét loai &0 Chunam (hinh
5) la 40 xi mang pooclang hoac vira voi dugc trat
bang bay. Str dung dé ting cudng on dinh bo déc
& Hong Koéng cét lieu gom cét granit hat thd lay
tu da granit phong hoa manh vun tai noi da st
dung Chunam.

Hinh 5. Vira Chunam sir dung dé tang cudng on dinh
cho da phong hoa va dat tan tich (Hong Kéng)
2.1.2. Gia cuong khéi déa va cde mdt yéu bang

giai phap xi mang hod sdu:

Xi mang hoa sau la bom phut dung dich xi
miang lap day céac 16 rdng, khe nut cua dat da
duéi &p lyc bom phut nhat dinh théng qua céc 15
khoan hay giéng ding nham ting cuong do bén,
kha nang chiu tdi va ngan chan dong ngam, nang
cao do 6n dinh cho bo mo, giam hé sé tham nudc
cuia d4t da phan bd sau trong dia tang.

a. Xi mang

- Dung xi ming Pocland ¢ thanh phan:
CaO = 60+70 %,; SiO; = 19+24 %; Al,O3 = 4+7
%; Fe,0O3 = 2+6%; MgO = 2+3%

Clinke (Xi méng) 14 hop chat & dang 6xyt:
3 Ca0.Si0; (CsS) = 40+60% (Silicat 3 can xi);
2 Ca0.Si0; (C2S) = 15+35% (Silicat 2 can xi);
3 Ca0.Al,03 (CsA) = 6+15% (Alumd can xi);
4 CaO.Al;0s.Fe;0; (C4AF) = 10+18% (Alumd
fént can xi).

- Trong xi ming chéat (C3S) giit vai tro
chinh, nd cé tinh thuy ho& nhanh tao ra vat chat
hydrat c6 do bén cao, chit (C,S) hoa ciang cham
va do bén khéng 16n, chat (CsA) va (C.AF) hoa
ctng nhanh nhung c6 d6 bén thap.

b. Dung dich xi mang (Xi mang +H20):

C6 hai loai dung dich xi mang don gian va
phuc tap:

- Dung dich xi mang la xi mang +H20;

- Dung dich xi mang phuc hgp 1a xi mang
+H20 + céc phu gig;

c. Dung dich Sét - Xi mang:

Viéc tron sét véi dung dich xi mang can cu
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Va0 céc tinh chat sau:

- Muc d6 phéan tan cua sét cao cho phép
chiing xam nhap sau vao cac khe nut va 16 rong
nho cta dat da can gia cuong.

- Dung sét Bentonit ¢ trang thai truong nd
c6 kha nang hap thy nudc rat cham hozc hoan
toan khong hap thu nudc. Do d6 dung dich sét -
xi mang khong bi nuéc dudi dat pha lodng khi
bom phut.

- Dung dich sét - xi ming c6 tinh xtic bién
nén ching dé dang bi bom hat ra bang cac may
bom, dong thoi no cé doi lan truyén xac dinh.
Diéu nay dac biét quan trong khi ching ton tai
trong tang nuéc ngam co dién tich 16n va dong
ngam cao.

- Str dung dung dich sét - xi mang s€ ngan
can sy ling dong nhanh cac hat cang cua dung
dich ximang dong thoi sé tiét kiém duoc xi méing.

- Bom phut dung dich sét - xi mang cho kha
ning gia cd nén dat da rat cao va giam khoi
luong bom phut.

- Tinh khéng thim nudc caa dung dich sét -
xi mang cao hon dung dich xi mang don gian.

- Dung dich sét - xi mang on dinh ddi V6i
tac dung cua nude cd tinh xam thue hon di véi
dung dich xi mang don gian.

2.1.3. Gidi phdp gia curong mai doc bang neo:

Céc neo dang duoc sir dung dé nang cao
6n dinh cho cac nhiém vu sau:

- Gia ¢ cho cac hé dao sau;

- On dinh mai déc;

- On dinh céc hé dao ngam;

- On dinh céc két cau mai va hién co;

- An toan cho két cu chiu tai trong thang
dang va di chuyén

Trong danh gia 6n dinh chung, khi st dung
phai tinh dén: Sirc chiu tai cua neo: vi du cac neo
c6 suc chiu tai cao it anh huong dén én dinh
chung hon cac neo c6 stc chiu tai thip; Vi tri cac
mat phang pha hoai gigi han dé dam bao chiéu
dai bau neo dugc dit trong da on dinh; Xay dung
va quy hoach vi tri 4p dung neo.

- Pé danh gia sy 6n dinh chung nguoi thiét
ké can chi tiét nhirng van dé: Tai trong lam viéc
cua cac neo; Céac chiéu dai neo tu do téi thiéu;
Tong mat bang thiét ké cac neo.

- Nguoi thiét ké ciing can Chuén bi cho
phép thay doi thiét ké do vudng méic hoic thay
dbi cac diéu kién vat ly.

a. Neo trong da:

* Cac xem xét co ban:

- Viéc dung neo dé dam bao 6n dinh cua
mai doc da méi hodc da co va cac hd dao ngam
trong da da duoc thiét lap tét cho hau hét cac loai
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da. Tuy theo hoan canh quy dinh, cac neo co thé
dugc dung lam phuong tién riéng dé tao 6n dinh
hoac chang sir dung phdi hop véi cac dang gia cé
khac nhu bé tong phun, xa thép, két cau giira
bang bé tong.

- Viéc chon neo trong mot hoan canh da
cho 1a mot cong viéc can dén kinh nghiém va sy
phan doan. So sanh véi kinh nghiém da c6, cung
v6i nghién ciru so @4 phan loai va cac chi dan
thuce nghiém, c6 thé dua ra nhitng 161 khuyén cé
ich (Hock va Brown 1989; Barton va NNK 1979;
Farmer va Shelton 1980).

- Can phai lya chon neo phi hop Voi
nhitng diéu kién cu thé.

!

Chuyén vi dan héi clia day neo

oo
L I

!

/

/
T |— 14— . X

Stic chiu nhd

Chuyén vi day neo tai dau neo
Tw < Tx dé 1am giam thiéu méat mat cang trude khi
chiu tai trong chu ky
Hinh 6. Qua trinh céng kéo (theo Littlejohn ,1970)

- Mac du loai neo kéo (chu déng) va bam
dinh hoan toan khong kéo (bi dong) dang dugc sur
dung rong rai, kién nghi can kéo cac neo d6 cang
sém cang tot sau khi lip dat. Luc cing trudc
trong thanh neo can chon 16n hon bat cir sy ting
giam nao cua tai trong. Theo kién nghi cua
Littejohn 1970 (hinh 6) dau tién neo cing dén tai
trong yéu cau (Ty), sau d6 neo dugc chung hoan
toan. Khi cang lai dén (T:) can luwu ¥ tai trong bén
trén (Ty). Ddi véi (Ty) da néu, Tw can phai dudi
Tx nhim giam thiéu sy mait cing trudc cho mot
thanh neo chiu tai trong chu ky khi lam viéc.

- C4c neo chiu kéo gia cuong khdi da tao
ra mot mai déc hoic bao quanh hé dao bang cach
tang stc khang cit doc theo céc chd khong lién
tuc. N6 gan chan su roi ra caa cac khdi bi long va
tang cuong ban chat ty lién két cia khdi da. Su
tao ra tac dung neo & mot vung dugce gia cuong
trong khdi da 1am n6 c6 d6 mém thich hop, cho
phép bién dang nao d6 va tao ra do cimg du dé
giam thiéu sy hinh thanh cac chd khdng lién tuc
trong khéi da.

- Pham vi huy dong hiéu qua sé phu thugc
vao cac ddc trung bién dang twong ddi ctia neo va

* HNKHCN Lan VI thang 05/2020

khdi da, co thé thay ddi tir co trude cho dén phu
hop véi hoan canh cu thé nhd neo dinh bam vao
khdi d4 bao quanh trén chiéu dai hoic tach roi
trén chiéu dai neo tu do.

- Neo bam dinh hoan toan, thuong dugc st
dung, cung cap su ngan giit doc theo chiéu dai ty
do, giam thiéu sy gidn né caa cac mdi ndi va tao
ra kha nang 16n nhat dé gin giit su phdi hop
mong mudn gitra do cimg va do mém.

* Cac mai doc:

- Co ché pha hoai trong cac mai doc da vé
nguyén tic dugc xac dinh theo nhitng xem xét chi
tiét vé huéng, khoang cach va cac dic trung vat
ly cua céc chd mét lién tuc thé hién trén mat da.
Céc anh huong thtr yéu cé thé duoc xac dinh tur
ng xir Gtng suat/bién dang va anh huéng cua
phuong phap dio, hu hong do no.

- C4c kiéu pha hoai chinh phai ké dén trong
méi dbc va cit da dugc minh hoa trong (hinh 7)
cling véi chi dan vé chirc nang cua neo trong viéc
cai thién sy 6n dinh. Cac co ché sau day c6 thé
duoc ghi nhan, don 1¢ hoic phdi hop:

+ Phéa hoai theo mit tiép xuc da yéu;

+ Pha hoai dinh truéc doc theo mot hoic
nhiéu khe nut;

+ Ph4 hoai kiéu ném doc theo cac khe nut
giao nhau;

+ Ph4 hoai doc theo cac chd phan cach yéu
cac vung cét hoic bé mat pha hoai ¢6 tir trudc;

+ Pha hoai lat trong da c6 khe nut an sau.

- Phan tich khéi da hodc nhiing viing c6 kha
ning khong 6n dinh cé thé thyc hién bang cach
xem xét cac luc ngoai tic dong trén khdi va cac
vung don khi dung phép phan tich dong hoc don
gian (hinh 7), cac ky thuat tinh todn trén may
(Loudon va NNK 1983). Do bén cua céc khe nut
doc theo chling c6 thé xay ra pha hoai can duoc xac
dinh bang thi nghiém dai dién cho ving riéng do
hoac phuong phap thuc nghiém dai dién cho vung
riéng da hoac phuong phap thuc nghiém (Hoek va
Bray 1977; Barton 1971, 1979; Landanyi va
Archambault 1970).

- Trong da yéu hoic nhiéu khe nut, c6 thé
4p dung cac phuong phap phan tich 6n dinh
tuong tu nhu trong dat cua Bishop, Morgensten.

Mt phéng pha hoai t6i han

Mat phang pha hoai t6i han
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Mat phang pha hoai t6i han

a) Truot ddy hoac cac mat phang 1p; b) Truot trén
cac khe nut; c) Truot trén cho durt doan hoac cac mat
phang nghiéng; d) Ldt; €) Ném ph& hogi
Hinh 7. Céc kiéu pha hoai nguyén tic trong méi doc
va cho cat da

- Do d4 duoc coi 12 mot bién phap 6n dinh
cia hé neo, riéng hoic phdi hop véi cac bién
phap khac, s& hinh thanh két cau c6 hé sb an toan
can thiét. B6 tri cac neo s& dua trén két cdu dia
chat va chiéu dai bau neo dit ngoai bat ca mit
phang pha hoai toi han nao (hinh 7). Trong da
lién két chat co thé dung c4c neo tao gia cb gan
bé mit dé ngan ngira hién twong 1o ra (thuong
phdi hop véi mot hé thdng gittr nhu mang ludi
hoac bé tdng phun).

- Cac phuong phap dao c6 anh hudéng dang
ké dén nhiing yéu cau cua neo (Littleohn va NNK
1977). Can dung ky thuat né dwoc khéng ché
ngan ngira hu hong da va giam thiéu kha ning da
16 (Fookes va Sweeney 1976).

- Can quan s&t bé mat dé danh gia cac gia
thiét thiét ké va khang dinh rang bat ctr xu huéng
nao dan dén mit 6n dinh trong tuong lai déu
duoc kiém soét.

Mat ph&ng pha hoai

T = Luc neo

Phan luc phap tuyén

W = Trong lugng khé&i

Hinh 8. Phan tich don gian 6n dinh cua cac mai doc
trong da

Béing 6. Hinh dang khdi mo ta cac luc nguyén tic tic
dong trén khoi

Thanh phan trong mat
phing phé hoai

Luc co
ban

Huéng
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o Trong luc
W= Wsin 3 .
W _ , INguoc hudng
\Wn=Wcos g ® chglﬁ/én dich
Maéi déc trén
T [Tt=Tcos(6+p) Mai dbc dudi
T,=Tsin (0 +B)tg ® [Nguoc huéng
chuyén dich

- Hé sb an toan St = Tang cac luc chong
chuyén dich/Téng céc luc gy chuyén dich

- Dang caa hé nay phu thudc vao cac do
I6n va hudng tuong dbi cua cac luc tac dong tac
la:

(9 + B) < 900; Ti< Wy, S¢= M
t
(e + B) < 900’ T >We, Si= w
t
(6 + B) > 90% 5= JntWo
T, +W,

* An toan cua két cdu chiu tdi trong thang
ding va di dong trong da:

- Do thiéu céc thong tin chi tiét vé khéi da
nén d6 bén chiu cit cua da thuong bo qua
(Kelman va Holmes 1971; Littlejohn va Bruce
1977).

- Khi viéc chdng giir cac neo phu thudc chi
yéu vao cac dic trung co hoc cua da nguyén ven
thi chi ding nhimg dic trung d6 khi c6 két qua
thi nghiém cho chinh vi tri dang dugc xem xét.

- Phén tich dong viing bau neo, can sy hiéu
biét bao quat vé cac diéu kién da dit biu neo.

- Trong tinh todn chi dugc dung trong
luong cé hiéu qua cua da.

- Khi cac nhom neo dit gan nhau cé nhing
bau neo cling nam trén mat da ngang va day khoi
da nam ngang thi phai khao sat kha ning pha
hoai theo 16p (Brown 1970). Dé ngin chin phé
hoai theo I6p can dit nghiéng theo mat bang mot
sb bau neo (Cdng ty Soletanche 1968) hoac bé tri
xen k& nhiéu bau neo tai cac do sau khac nhau
(Littlejohn va Truman Davie 1974; Vién k¥ thuat
xay dung Nam phi 1974) dé giam cudng do tng
suat trén bat ky mat phang nao.

- Trong trudng hop sau, cac neo duoc lua
chon s& ting d6 sau (25+50)% chiéu dai bau neo.

- Pé chi dan, do sau cta neo c6 thé duogc
xac dinh bang cach ding cac théng sé thich hop
trong cong thac cua bdng 7.

Trong dé: 1- P bén chiu cit cua da,
kN/m?; S- Hé sé an toan vé pha hoai (trong thuc
té dung gia tri tir 2+3); s- Khoang céch giira cac
neo, m; ®- Goc ma sat c6 hiéu di qua cac chd
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nit gay trong khdi da (theo d¢); Tw- Tai trong
lam viéc trén neo, kN; y- Trong lugng don vi cta
da, kN/m?, yw- Trong luong don vi Cia nudc,
KN/m?,

- Kinh nghiém hién truong véi cac neo
nghiéng hudng Xuong trong da (Bruce 1976) cho
thay rang pha hoai chung cung V6i bé mit de trén
khéng xay ra dbi véi ty s6 dd manh (h/D) vuot
qua 15, & day h 1a do sau tinh dén dinh cua bau
neo va D 1a duong kinh cta bau neo. Ddi véi cac
neo manh (h/D>15) co ché phé hoai trong da c6
xu huéng cuc bo ¢ ving bau neo.

Bang 7. Po sau cua neo dam bao 6n dinh chung (theo
Hobst va Zajic 1982; Hobsr 1965)

Loai d3 Cdng thirc cho d6 sau Chay
arda Mot neo Tuyén nhiéu neo
ba khéng SfTW SfTw
dong nhat 4,447 2,831
D4 nit né Sé2,+4
khong | [(35T, ST ) | ant
theo quy 9’y 9% bi
luat ;gog
Pa nut né (gia
bi ngap 35,7 ST, )| thiét
khA flw flw )
euy (WO =797 )| \G=7)sta’s
theoquy V=7w g¢ 7/_7/w59¢
luat

* Thiét ké bau neo trong da:

+ Sy phan bé cud ma sdt bén trong dd:

- Can cur vao c6ng trinh cua Berardi (1967),
Coates va Yu (1970) c6 thé két luan rang sy phan
bé cua luc dinh bam dugc huy dong tai giao dién
da/vita gan nhu doéng nhat, trir khi d4 mém. C6
thé 4p dung khong dong nhat cho phan lén cac
loai da khi Ec/Er<10, & ddy: Ec 1a mo dun dan hoi
cua vira va Er 12 md dun han hdi cia da.

- Mic du ¢6 nhiing dau hiéu cho thay rang,
gia thiét lién quan dén sy phan bd déu do dinh
bam 1a khong hoan toan chinh xac, nhung can luu
y mot s6 phé hoai da gap tai giao dién da/vira va
nhitng thiét ké méi thuong duoc cian cir trén cac
du 4n cii d3 hoan thanh tét dep. Piéu d6 c6 nghia
Ia cac gi4 tri dinh bdm lam viéc trudc day da
duogc st dung lai hoac stra doi chat tuy theo su
phan doan cua nguoi thiét ké.

+ C&c gié tri ma sat bén trong da:

- Trong mét sb loai d4, dic biét dang hat,
mirc d6 phong hoa khac nhau c6 gia tri @ twong
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dbi thap, gia thiét tur = 10%f., c6 thé dan dén
xac dinh d6 bén cét thap mot cach gia tao. Trong
nhitng trudng hop nhu vay, gia thiét e bang tir
(20%f..235%f.0) 12 hop 1.

- N6i chung, do thiéu cac nguyén tac thiét
ké thuc nghiém cho nhiéu loai d4 khac nhau,
nhitng gid tri dinh bam thuong xac dinh ma
khéng xem xét cac sb lieu do bén, phan loai
chinh xac da va vira xi mang.

- Mirc @6 phong hoa cua da 1a yéu t6 quan
trong khdng chi anh huong dén d¢ dinh bam gidi
han, ma con dén cac dic trung tai trong - bién
dang. Mtrc d6 phong hoa it khi dugc dinh lugng,
nhung dé thiét ké trong d4 mém hoic phong hod
¢6 nhirng dau hiéu cho thiy rang, can st dung
cac thi nghiém xuyén tiéu chuan. Vi du trong d4
granit phong hod ¢ Nhat Ban (Suzuki va NNK
1972) d6 I1on coa luc dinh bdm gigi han
Tur(KN/m?) da duoc xac dinh tir biéu thuc:

Tue = 7N + 120 (3.8)

- Tuong ty biéu thuc (2) da dugc thiét 1ap
cho d4 phan cimg/ran (cip phong hoa I @én 111),
(Littlejohn 1970): tu: = 10N (3.9)

N- La s6 nhat dap cho mdi 0,3m.

- Barley (1988) ciing di cung cap c4c sb
liéu hién trudng trong da phan (cip I dén 1V) cho
thay viéc phun vira &p luc c6 thé tao ra ma séat
bén cao. Vi du nhu ty: = 20+30N (KN/m?).

- Tuy vay, can luu ¥y ring cac gia tri N
trong da phan la rat phan tan (Dénnhy 1975) va
kién nghi cac thi nghiém danh gia dé lya chon
cac gia thiét thiét ké.

+ Chiéu dai bdu neo trong da:

C4c tri cua chiéu dai bau neo trong da da
va dang duoc sir dung hoac kién nghi trong thuc
té cho trong (bang 8).

Bang 8. Chiéu dai bau neo cho cac neo da phun vita xi

mang da va Qang duoc sir dung hoic kién nghi trong
thuc té (theo Littlejohn va Bruce 1977)

Chiéu dai bau neo Nguon
'I:Gi Pham yi
thiéu, m|thay doi ]
3,0 Thuy bién: Nordin (1966)
3,0 Italia: Berardi (1967)
4,0+6,5 |Canada: Hanna va Seetonv (1967)
3,0 [3,0+10,0/Anh: Littlejohn (1972)
3,0+-10,0Phép: Fenoux va NNK (1972)
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3,0+8,0|Itlia: Conti (1972)
4,0 (ba Nam Phi: Tiéu chuan thi céng
rat cing) (1972)
6,0 (ba Nam Phi: Tiéu chuan thi cong
mém) (1972)
50 Phap: Van phong Securitas (1972)
5,0 My: White (1973)
3,0 |3,0+6,0 Puc: Stocker (1973)

* Céc logi neo: Hién nay, dé gia c6 cac méi
ddc, bo mo ngudi ta 4p dung pho bién hai loai neo:
Neo bé tdng cot thép va neo chat déo cot thép.

+ Neo bé tong cot thép:

- Khéi quat: Kha nang chiu nho cua neo ddi
v6i mot diéu kién da da cho duoc quyét dinh boi
hinh hoc cua neo. Su truyén (ng suat tir bau neo
dén da bao quanh con chiu anh huéng boi ky
thuat thi cong, dac biét 1a trinh ty phun vira va &
muc d6 1a it hon 1a phuong phap khoan va thoi
sach. Tuong ttng Vai cac loai neo va cac nguyén
tac thiét ké co thé p dung, dwoc md ta (hinh 9 va
hinh 10),

- Kiéu neo loai A: Kiéu neo loai A bao
gom ong Tremie (chiém chd theo trong lugng),
than 16 khoan thiang dwoc phun vira trong bao
hoic vo, nd cd thé thiang tam thoi hoic khong
thang tuy theo su 6n dinh cua 15. Kiéu nay ding
phd bién nhat trong d4 va rat 6n dinh d6i voi céc
da ctiing. Stc khang nhd phu thudc vao ma sat
bén tai giao dién da/vira.

- Kiéu neo loai B: Kiéu neo loai B bao gom
cac 156 khoan dugc phun vira ap luc thap (ap luc
phun vita tiéu bidu Pi <1000 kN/m?), thong qua
mot 6ng thang hoic mot bao tai chd, khi duong
kinh ctia bau neo ting 1én va x40 tron it nhat khi
vira thdm qua cac 15 rdng hoic nat né ty nhién
cua d4. Kiéu neo nay dung phé bién nhit trong da
yéu nut né va cac 16p hat tho, nhung ciing rt phd
bién trong da roi hat min. O day céc loai vira Xi
miang khong di qua cac 16 réng nhé nhung dudi
ap luc vira lam chat da cuc bd sau khi khoan va
lam tang duong kinh c6 hi¢u, tang cuong suc
khéang cat. Sirc khang chiu nhd phu thudce chi yéu
vao suc khang cat bén thyc té, nhung thanh phan
sirc khang mili cling c6 thé ké dén khi tinh toan
suc chiu tai gidi han.

- C4c neo kiéu C: Cac neo kiéu C bao gébm
cac 16 khoan dugc phun vira &p luc cao
(P;>2000kN/m?) thdng qua mét 6ng thang hozc
mot bao tai chd. Chiéu dai neo cé dinh dugc mo
rong bang hydrofracturing ctua khéi da tao ra
cham ré vira hoic hé thong hang hdc thay thé cho
duong kinh 16i cua 16 khoan. Thuong ap luc dugc
dat khi phun lan thi 2, sau khi vira phun lan thir
nhit di so ninh d6i véi cac neo kiéu B. Viéc
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phun vira lan thtr 2 thuong dugc thuc hién hoic
thdng qua mot 6ng cua hé thong ming sét hodc
cac ong vita rat nho duoc bé tri bén trong chiéu
dai bau neo: Céch trudc 1a wu viét hon néu du
tinh nhiéu lan phun. Lwong vita phun lan 2 can
tuong ddi it. Sy tiép tuc tran hoic ngimg dot ngot
trong &p lyc phun lan thi nhat c6 thé cho thay su
mat nude va sau d6 chi gitt duoc &p luc trong ddi
han ché.

- Mac du kiéu neo nay ap dung pho bién
trong da roi hat min tuy nhién ciing da c6 mot s6
két qua trong d4 cung. Thiét ké dua trén co so gia
thiét vé (mg suat tiép khong ddi doc theo bau neo.

- C4c neo kiéu D: Cac neo kiéu D bao géom
cac 16 khoan dugc phun vira biang éng tremie,
trong d6 mot loat chd mé rong hoic theo hinh
chuéng hodc hinh bau, da dwgc hinh thanh tur
trugc. Kiéu neo nay dugc sir dung phd bién nhat
trong d4 dinh tir chat dén ctng. Swirc chiu nhé phu
thudc vao ma sat bén va strc chiu & miii méc du
d6i véi cac bau don hodc cd khoang cach rong
stc chéng gitr cua dat cd thé duoc huy dong cha
yéu bang strc chéng gitr ¢ mili.

- DU khéng phd bién, kiéu neo nay c6 thé
dugc sir dung trong dat roi khi phdi hop voi mot
vai dang 6n dinh theo kiéu twong mit trén mot
chiéu dai Ién. Thuong loai nay thi cong bang
cach phun trudc vita xi ming, hoa chat trong dat
bao quanh bau neo, bom dung dich khoan polime
vao 16 khoan khi khoan hoac tao bau.

- Céc loai neo khac: Céc loai neo nay khong
hoan toan tring véi céc kiéu tir A dén D va dugc
hinh thanh bang cac k§ thuat méi. Cac neo nhu
vay hién nay thuong sir dung cac hé thdng mo
rong bén trong chiéu dai bau hoic dugc tao thanh
boi ky thuat phun vira phan lyc. Do thiéu phuong
phép thiét ké tin cay cho céac thi nghiém. Ngoai ra
anh hudng cua dn mon dén sy 1am viéc cua neo
ciing can duoc danh gia day du.

il
Hinh 9. Neo dién hinh trong d4, khong dinh bam trén
suot chiéu dai day neo ty do, c6 bao vé neo c6 dinh
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(d) Kiéu D

(b) Kiéu B

(a) Kidu A (c) Kidu C

Hinh 10. Céc kiéu neo phun vita xi ming

+ Neo chat déo cot thép:

Vi neo thuoc loai két ciu chiu lec cha
dong. khi dung vi neo chat déo cét thép dé chdng
dd, ngay sau khi duoc lp dat vao 15 neo nho su
dong ran nhanh chong cua chat déo, lién két cac
I6p da bao quanh d& thanh mot khéi, chdng lai ap
lyc gay lén sy pha huy cua dit da, nhu vay neo
thuong xuyén lam viéc ¢ trang thai kéo doi khi
lam viéc ¢ trang théai cit. Luc cang than neo khi
lip dat luén ludn dam bao Ion hon tai trong tac
dung lén céc 16p da bao quanh dé chdng lai hién
tugng tao noi (ng suat trong khéi da vuot gia tri
cho phép lam bién dang gay mit 6n dinh, mat kha
ning lién két giira cac 16p da. Luc cang than neo
(hoac luc dinh két) dat gia tri tdi thiéu dé chong
lai tu trong cua khéi da va ap luc mo, giir cho
khéi da bao quanh khong bi bién dang, khong bi
tach 16p, dam bao d6 6n dinh caa cong trinh.

2.1.4. Gidgi phdp diéu khién én dinh:

- D6 6n dinh cho cac bo mo trong qué trinh
mé& rong va dao sau cac mo 16 thién bang giai
phap diéu khién tic 12 sir dung cac giai phép
cdng nghé dé diéu chinh trang thai va cac thong
sb hinh hoc cia bd mo trong timg giai doan khai
thac cu thé, dam bao cho bd mo luén dn dinh

- Trong qué trinh thiét ké khai thac can 1am
rd cac khu vuc ¢6 thé b bién dang can cir vao sy
c6 mit cac l6p dat da yéu, cac mat yéu ty nhién
nhu mat I6p, phan 16p, mat pha huy cam vao
khoéng gian khai thac. Trong qué trinh khai thac
trinh tu khai thac can tinh toi cac khu vyc nay.
Céc hao mé via can dugc dit trong ving dat da
6n dinh. Trong diéu kién cho phép cac ving co
cau trc mém yéu nén dua vao khai théc sau cling
dé dam bao thoi gian ton tai 1a ngan nhit.

- Trinh tu khai thac can duoc lya chon sao
cho bd ¢b dinh khdng cat chan cac 1op da cam
vao khong gian khai thac, tao goc déc suon ting
theo goc ddc mat 16p vai chiéu cao gigi han on
dinh cho tirng khu vuc cu thé.

- Trong khu vuc yéu can ting cuong do
khai thac dé dam bao két thiic khai thac khi bat
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dau xay ra pha bién dang tich cyc méi (nhu
cuong d6 dich chuyén tuyén cong tac, téc do
xuéng sau...). Khi cong tdc mo tién gan toi bién
gidi két thic bo dirng tam thoi, néu diéu kién cho
phép thi khai thac theo I6p ngang va né min tao
bién bang cac 15 khoan nghiéng.

Trong thuc té khai thac nhiéu khi khéng
thé dung dugc qua trinh khai thac ma can phai
khai thac trong vung bi bién dang véi toc d6 bién
dang chua vuot qua toc do bién dang gigi han,
khi d6 viéc khai thac can duoc tién hanh véi thiét
bi bdc xtic ¢6 tinh co dong cao nhu may xtc thuy
luc gau nguoc, may XUc tai.

V6i cac bd moé c6 chiéu cao I6n hon 200m
va duoc cau tao boi cac 16p dat da cim vao
khong gian khai thac vai goc doc p > 20° can cit
g6c ddc suon tang bang goc doc mat 1op (o= B).

Trinh ty &p dung giai phap diéu khién sir
dung cdng nghé khai thac duoc thuc hién theo
tuan tu sau:

- Bang thuc nghiém xéac dinh téc do bién
dang gidi han cho phép (Vgn) cho tiing khu vuc
b& mé cu thé.

- Thiét ké bo mé cit tng vao tru véi hé sé
duy trir 6n dinh bang 1,11.

- Tién hanh Iap céc tuyén quan tric dich
dong va quan tric dinh ky, xac dinh téc do dich
chuyén cua bo V.

- Khi téc @6 dich chuyén V > 10mm/nd
vao muia kho va > 20mm/nd vao mua mua. Kiém
tra lai do 6n dinh caa bo mo. Néu hé sé on dinh
tinh toan cua bd n < 1,05 cin diéu chinh cac
théng sé hinh hoc cua tang bang cach mad rong
chiéu rong miat ting. giam chiéu cao cua tang.
Tién hanh kiém tra d6 6n dinh coa toan bo, dua
b vé trang thai 6n dinh véi hé 6 du trir n = 1,10.

Ap dung giai phap diéu kién 6n dinh bo
m¢ trong qua trinh khai thac cho phép hoan toan
chu dong diéu khién qua trinh bién dang cua bo
dam bao khong nhitng an toan cho qua trinh khai
thac xubng sdu ma con cho phép giam dén muec it
nhat khéi lwong dit boc xa ly ngoai gigi han
trong tang chang khai thac xuéng sau cia mo.

2.2. Tinh toan lwa chon giai phap dam bao 6n
dinh cho bo Tru Nam

2.2.1. Phan tich danh gia khd nang ap dung cua
Ccac giai phap

Cian cur vao thiét ké khai thac va nguyén
nhan truot 16 tai bo Tru Nam; Bo Tru s€ khong
dam bao 6n dinh khi tién hanh khai thac bam
Tru lién tuc dén két thic -345m theo thiét ké
(chiéu cao bd mo 450+490m; o, = B = 25+339).

Tai bo tru Nam dé ¢am bao 6n dinh cho bo
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mé co thé ap dung giai phap gia cudng bé mit va
dudi sau bang giai phép bé téng phun. St dung
bé téng phun 1&n bé mat khdi da cho phép tao nén
mang bao vé cach li da voi cac tdc nhan phong
hod tu nhién va dudi 4p luc phun bé tbng sé
ngam vao cac khe nut gan két va lap day dan dén
d6 bén cua khoi da tang 1én.

Tuong tu phuong phap xi mang hod sau
bang cac 16 khoan cho phép dung dich xi méang
ngam vao khdi da va cac bé mat yéu trong dia
tang. Giai phap xi mang hoa siu ngoai y nghia
lam tang do bén con tao nén man ngin cach
chong tham tét cho bo mo. Bé &p dung giai phap
nay can nghién ctru xac dinh mot cach chi tlet
mirc do nit né cua khdi da va dac biét 1a hé sb
ngam dung dich trong qua trinh bom phut.

Giai phap bé tong phun bé mat duoc 4p
dung kha phd bién trong xay dung cac cong trinh
ngam, cac ta luy duong giao thong. DI Vi céc
bo mo vai dién tich hang trim ngan mét vudng
nén kinh phi thuc hién va diéu kién thi cong
thuong khong kha thi.

Giai phap xi mang hoa sau dugc ap dung
va mang lai hiéu qua cao trong viéc gia cuong
khéi da nén dap thuy dién, thuy loi trong déa nut
né nham tao tao mang chéng tham ngan chan qua
trinh mat nuéc qua nén dap.

Ap dung giai phap xi ming hoa sdu nhim
nang cao do bén cua khdi da, vé mat nguyén ly Ia
hoan toan c6 kha néng, tuy nhién ap dung giai
phap nay dé nang cao d6 on dinh cho cac mai déc
d4 con bj han ché do chi phi cao. Ngoai ra dbi véi
da tram tich mic do nuc né ¢ dang kin, hé sb
tham kha nho (K < 0,02m/ng) nén kha ning lan
toa (ngam) cua dung dich xi mang bi han ché dan
t6i giam hiéu qua cua giai phap.

Véi ciu tric dia tang cua bo try Nam cho
phép xem xét ap dung gidi phap gia cuong khéi
d4 bang neo bé tdng cdt thép, neo ing SUit trude
bang thanh neo, day neo hay neo chat déo; han
ché cua giai phap nay la chiéu sau neo bi han ché.
Hién nay phan 16n céc loai neo dugc ché tao co
chiéu dai khéng quéa 10m. Viéc &p dung giai phap
neo dé gia cuong khdi da theo mat 16p gap phai
nhitng han ché sau: Chiéu sau mit truot tir 30+50
m bi pha huy do truot 16 vai chiéu cao tir 80+150
m khong dam bao an toan cho qua trinh thi cdng.
Do vy giai phép neo dbi véi bo try Nam chi cho
phép xem Xxeét két hop véi giai phap ha thap goc
doc cua bd & nhitng khu vuc xay ra bién dang thir
cap véi chiéu day khdi truot nho hon 5m dé
chéng lai qua trinh bong 16p.

Giai phap diéu khién 6n dinh bang cong
nghé trong qua trinh khai thac mo 16 thién dugc
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&4p dung kha thanh céng ddi véi qua trinh bién
dang c&c bo cong tac khi chua di vao gidi han.
Déi v6i b Tru thuong dugc thiét ké 1a by két
thic do vay viéc s dung céng nghé thay doi
trinh ty s& lam ting khdi lwong bdc xdc ngoai
giaGi han.

Giai phap diéu khién o6n dinh bang céng
nghé khai thac ddi vé6i bo tru Nam 14 tinh toan
diéu khién céc thong sé hinh hoc cua bo, dua bo
vé trang thai 6n dinh moi, do vay giai phap nay
thuong dugc ap dung phdi hop véi giai phép ha
thip goc dbc cua bo.

Theo muc 2 cho thay bd Tru Nam Déo Nai
hién trang dang & trong trang thai on dinh gioi
han (n = 0,983). Qua trinh khai thac xudng sau
dén Kkét thic -345m theo thiét ké bam Tru lién
tuc (o = B) bd Tru Nam c6 chiéu cao tir
450+490m khdng 6n dinh (hé s6 6n dinh n =
0,68+0,85).

Véi co ché truot 16 xay ra tai bo Tru Nam
theo cac két qua nghién ciu dd dugc thuc hién
giai phap xur ly duoc kién nghi ap dung la cit
tang vao Tru véi cac thong sb tang duoc xac dinh
nhu sau: Chiéu Cao tang: hy = 80+120m; Géc db
suon ting: ox = B = 25+-345; Chiéu rong mat
tang: by = 20+25m.

Uu diém cua giai phap nay 1a ¢am bao an
toan cao cho bo mo; qué trinh thi cong st dung
ngay cé4c thiét bi khai thac cua mo va cac dang
cdng nghé khoan né min, béc xic van tai dang
dugc st dung s& cho ning suit va hiéu qua cao.
Qua trinh xur Iy dwoc thuc hién theo tuan ty khai
thac xudng sau da duoc thiét ké do vay trong qua
trinh xir ly ¢6 thé theo ddi qué trinh on dinh coa
bd dé diéu khién cho phép giam khdi luong theo
tinh toan.

Do vay, dé dam bao 6n dinh cho by Tru
Nam khai thac dén két thdc -345m theo thiét ké,
giai phap xu 1y duoc lya chon la giam géc doc cua
b bang bién phap cat ting vao Tru, vai cac thong
s6 hinh hoc cua tang dugc kién nghi nhu trén.

2.2.2. Ngi dung cua phuong dan xu ly

Theo dia ting bd Tru Nam, cac 16p dat da
phan bd kha chinh hop va 6n dinh trong toan bo
dja tAng. Trong doan dja ting véi chidu sau dén
100m tur Tru via G.1 c6 mat 3 loai d4 chinh: Bot
két, Cét két, San két. C4c tang tru s& duogc cit vao
cac loai d4 nay theo mat phan l6p. Khi d6 cac
thong sé thiét ké cua phuong an xir 1y duoc lua
chon nhu sau:

Can cir vao két qua tinh toan chiéu cao on
dinh gi6i han cua tang khi tao goc dbc suon tang
theo mat 16p (o = B) xac dinh duoc: Chiéu cao
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tang: Hgn = 100m; Goc dbc suon tang: o = P =
25+33°%; Chiéu rong mat tang: b = 20m

Bo Tru Nam via G.1 tir day -345m dén
dinh by +145m ¢6 chiéu cao H = 490m duoc cat
thanh 5 tang voi cac thdng sb cua cac tang lan
luot tir giugi 1én lan luot nhu sau:

- Tang tht nhat (Tur -345+-200- bam Tru):
Chiéu cao tang Hy = 130m; G6c dbc suon tang
a1 = B = 25+33° Chiéu rong mat tang b; = 20m.

- Tang tha 2 (T -200+-105): Chiéu cao
tang Hz= 95m; Goc dbc suon ting a2 = B = 26°;
Chiéu rong mat tang b, = 20m.

- Tang thir 3 (Tr -105 dén -00): Chiéu cao
tang Hz = 105m; Goc ddc suon tang oz = p = 29°;
Chiéu rong mat tang bz = 20m.

- Tang thtr 4 (Tur -00+ +90): Chiéu cao
tang Hs = 90m; Goc ddc suon tang oy = p = 29°
Chiéu rong mat tang b, = 20m.

Céc thdng s tinh toan duoc lya chon theo
két qua thi nghiém duoc thuc hién b sung trong
giai doan ndy voi cac chi tieu: Khéi luong thé
tich trung binh: y = 2,60T/m?; Luc dinh két theo
tiép xuc 16p: C’ = 7,2T/m?;, G6c ma sat trong theo
tiép xdc 16p: ¢” = 19% Lyc dinh két cat I6p: C =
32T/m?; G6c ma sat trong cat 16p: ¢ = 30% Cao
trinh nudc ngém dén dut gdy F.k, véi goc
nghiéng dudng dang ap ¢ = 15°.

Két qua tinh toan dugc thuc hién bang 2
phuong phap: phuong phép cong dai s6 céc luc
va phuong phap da giac luc. So do tinh toan va
két qua tinh toan dugc thé hién trén ban vé: VM -
PCM - XLTL - BNDN-08. Két qua téng hop
duoc thé hién trong bang 9 va bang 10.

Béing 9. Tong hop két qua kiém ton on dinh bo try
Nam dén -345m

- Tang thir 5 (Tix +90 + +150): Chidu cao || Tuyén | S0\ | 5808 IHe sé én| o
ting Ha = 60m; Goc déc sudn ting a. = p = 29°; KT lindc (m)| o (do) | NN | ohd
Chiéu rong mat tang bs = 20m. 1 [TXvII] 432 25 1,23 [By 1di
3.2.3. Tinh toan én dinh bo tru Nam theo gidi 2 |T.XXII| 455 26 1,26 [B& 1oi
phap cdt tang vao tru TB  |432+455| 2526 |[1,23+1,26

Do 6n dinh cua bd tru Nam dén két thac
khu vuc via Chinh -345m dugc danh gia theo 2
tuyén mat cat chinh Ia cac tuén T.XVII; T.XXII.
Bang 10. Két qua tinh toan 6n dinh theo giai phap kién nghi
Tuyén £os o Pi CiLi Ti Hé s6 on
tinh){oén Khoi tach dcf; Tim Tim Ni-Fi T/m Tim dinh n
1 29 7161,0 1576,8 6301,6 3508,9
2 25 122315 1648,8 9527,7 5137,2
TOXIADN 773 25 | 204906 | 21744 | 150304 | 94460 123
o =250 4 30 16356,0 1152 7979,1 8995,8
4 0 0,0 0 0,0
5 5 14027,1 6528 9947,1 1262,4
1 17 15801,3 842,4 15169,2 45824
2 25 9658,7 1216,8 8789,4 4056,7
T-XVILNDPN 3 22 7504,0 1044 5093,7 28515 1,26
H = 439m 4 27 4148,6 684 22673 1866,9
o =24° 5 27 252483 2361,6 12959,0 | 11361,7
5 0,0 0 0,0
6 5 6445 4 4288 3765,4 580,1

2.3. Cong nghé cat tang vao tru

Thi cong gidi phap cat tang vao try tao goc
ddc suon tang bang g6c doc mat Iop dugc thuc
hién theo so dd cong nghé nhu sau: Khoan né —
Xuc boc — Van tai — Thai da
2.3.1. Khéi lwong boc dat dd bo tru Nam

Khéi lugng boc dat da bo tru Nam dugc
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tinh toan dua trén ban do hién trang 30/6/2013 sb
VM-DCM-XLTL.BTN.DN-03, ban d6 thiét ké
xir 1y két thic bd tru Nam mo Peéo Nai s6 VM-
DCM-XLTL.BTN.DN-07 bing phuong phap
binh db phén tang. Két qua tinh toan khéi lwong
xem bang 11.

Bang 11. Khéi luong boc dat d4 bo try Nam
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Tang Khoi lugng, m® Ghi chu
+150 1.476.100
+90 1.167.600
0 4.323.850
-105 6.353.650,
-195 2.771.400
Tong 16.092.600

2.3.2. Trinh tw béc dat

Cong tac boc dat da try Nam duoc tién
hanh dong thoi véi qua trinh khai thac xudng sau
cia mo. Cu thé theo trinh ty tir trén xubng dudi,
tir Ty Bic dén Pong Nam. Sau khi xtic bdc hét
tang trén mai tién hanh khoan nd xtc béc tang
duéi. Dy kién ké hoach boc dat da, van tai, d6
thai bo tru Nam xem bdng 12.

Bing 12. Ké khoach boc dét da bo try Nam

D6 thai
Niim Khdi luong, Béi thai trong Lo tri Béi thai Pong Khe Sim Khdi lwong van tai,
m3 Khoi luong, Cung d9, Khoi luong, Cung d9, Tkm
m?® km m?® km

2013 1.200.000 500.000 3,92 700.000 6,20 6.300.000
2014 1.200.000 300.000 4,70 900.000 6,20 6.990.000
2015 1.300.000 1.300.000 6,30 8.190.000
2016 1.300.000 1.300.000 6,40 8.320.000
2017 1.500.000 1.500.000 6,60 9.900.000
2018 1.500.000 1.500.000 6,80 10.200.000
2019 1.800.000 1.800.000 7,00 12.600.000
2020 1.800.000 1.800.000 7,20 12.960.000
2021 1.800.000 1.800.000 7,40 13.320.000
2022 1.500.000 1.500.000 7,60 11.400.000
2023 1.192.600 1.192.600 7,80 9.302.280
16.092.600 800.000 4,21 15.292.600 6,94 109.482.280

2.3.3. Thoi gian thi cong

Véi khdi lwong boc dat da va ning suat
cta té hop nhu trén thi thoi gian thi cong duy kién
Ia 11 nam.

3. KET LUAN

1. Bé nang cao 6n dinh cho by Tru Nam
mo than Péo Nai giai phap duoc lua chon la ha
thap goc déc cua bo bang cit tang vao Tru tao
goc déc suon tang bang goc doc 1op. Vi giai
phap nay cho phép thi cong don gian phu hop vai
ddng bo thiét bi khai thac hién nay caa mo.

2. Trong qué trinh khai thac xuéng sau can
tiép tuc cap nhat dia chat cong trinh, quan tric
dich dong, kiém toan 6n dinh theo ting murc cao
50m dam bao bd ludn 6n dinh véi hé sb 6n dinh
n=1,10.

3. Bé dam bao an toan va giam dén muc
thap nhat khéi luong boc tru can tién hanh cét
tang tir trén xudng, tuy thugc vao géc doc cia lop
va 6n dinh thyc té cia bo ma diéu chinh ting hay
giam cac thdng sb hinh hoc cua tang so véi cac
thdng s thiét ké da dugc kién nghi.

4. Cong nghé cat tang vao Tru voi céc
thong s6: Khoan, né min, Béc xdc, Van chuyén
da duoc lya chon va tinh toan cho phép ap dung
dé thyc hién giai phép xtr 1y truot 16 ¢am bao on
dinh cho bd Tru Nam mé than Déo Nai.
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Nghién ciru dé xuat giai phap giam thiéu tai nan lao dgng trong khai
thac than ham 10 tai Cong ty than Thong Nhat - TKV

Research and propose solutions to minimize occupational accidents in coal
mining in Thong Nhat Coal of TKV

Vii Manh Hung'*, Nguyén Thanh Ha2, Nguyén T.Thu Huong?
'Khoa M6 va Céng trinh, Truong Pai hoc Cong nghiép Quang Ninh
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Tom tit
Tir khéa: Tai nan lao dgng; Khai Trong nhiing nim gin ddy Nganh than du da ¥ thirc dugc van dé vé an
thac than ham 10; Chay né khi mg; toan mo, nhung hang ndm chi tinh riéng cac mo than ham 10 thuée viing
Buc nuoc. Quang Ninh van lubn xay ra nhitng vu tai nan lao dong nghiém trong

nhu: Chay nd khi mo; buc nudc, sap d6 10, ngat khi... gdy hau qua
nghiém trong lam ton that I6n vé nguoi va tai san.... Chinh vi vay cong
tac an toan, nham bao vé con ngudi trong khai thac mo ham 10 hién 1a
van d& duoc dit 1én hang dau trong qua trinh san xuat, can phai ¢ nhiing
giai phép hiru hiéu dé ngan chan va phong tranh nguy co tai nan lao
dong xay ra. Cong ty Than Théng Nhat — TKV 1a mét trong nhiing mo
ham 10 ¢6 nguy co cao-tiém an hiém hoa tai nan lao dong trong khai thac
mo ham 16 do day 1a: mo ¢ do xuat khi mé tan xép loai cao, do sau khai
théac 16n nén nguy co buc nudc va sip do 10 cao. Do d6, dé dap tng nhu
cau san luong khai thac trong nhitng nam t&i va dam bao an toan, giam
thiéu tai nan lao dong trong qua trinh khai thac than him 10 va phong
tranh nhitng van dé néu trén tac gia da nghién ciru dé xudt mot sb giai
phap cu thé nham giam thiéu tai nan lao dong trong qua trinh khai thac
than tai Cong ty than Théng Nhat.

Abstract : In recent years though the coal of industry are aware of
mine safety problems, but every year, the coal mines in Quang
Ninh always have serious labor accidents: Exploding Methane;
Podium underground water; pour the oven; asphyxiation....Serious
consequences for large losses of people and assets...Therefore
safety work, to protect people in the current open pit mining is a
matter of top priority during production and need to have the
necessary measures to prevent and avoid the risk of labour
accidents. Thong Nhat Coal-TKV is Potential high-risk
occupational accident coal in mining: The mine has high methane
gas, The mining depth is high, so the risk of podium and pour the
oven high.Therefore, to meet the demand for production extraction
in the coming years and safety and reduce labor accidents during in
coal mining. The author has researched and proposed some
solutions to minimize occupational accidents in Thong Nhat Coal.

Keywords:

Accidents; Coal mining;
Exploding  Methane;  Podium
underground water;

Hang nam chi tinh riéng cac mo than ham

L. TONG QUAN TINH HINH TAI NAN LA 16 thuoc ving Quang Ninh van ludn xay ra nhitng

PONG TRONG KHAI THAC THAN HAM  ° 00 TS = E o e o o
LO TAI CONG TY THAN THONG NHAT u tal nan fao dong hghiem trong niur: hay no
: khi mo; buc nudéc, sap do 1o, ngat khi... gay hau

1.1. Khai quat chung qua nghiém trong lam thiét hai lén vé con nguoi
va tai san. Theo théng ké caa Cuc An toan - Bo
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LDTBXH thi s6 luong nguoi chét do tai nan lao
dong (TNLD) khi khai thac dugc mét triéu tan
than nhu sau:
Bang 1. Thong ké cac vu TNLD nghiém trong khai
thac than Ham 10 viing Quang Ninh giai doan 2009 +

2018 @

y 2 g Téng sb Ghi
Nim Tong so vu ngu’(‘)’igchét chu
2009 23 26
2010 35 42
2011 17 19
2012 30 34
2013 26 30
2014 22 27
2015 20 24
2016 20 26
2017 15 16
2018 17 17

Tong s6 225 261

Ty 1€ binh quin (nguoi)

15

1 '\\'/./'\

0.5

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
) ) Nam khai thac
Hinh 1. Binh quén s6 nguoi chét do tai nan khi khai
thac duoc mét triéu tan than tir 2009 + 2018

1.2. Tinh trang TNLD trong khai thac than
ham 10 tai Cong ty than Thong Nhat

Cong ngh¢ khai thac dang 4p dung tai cong
ty than Thong nhat chua c6 nhiéu doi méi, céc
thiét bi da phan 1a cii va khong ddng bd. Ty 1& cac
16 cho co gidi hoa 13 chua cao, mot s6 khau van
dugc thyc hién thi cong nhu: Cong tac khoan nd
min, dao chéng, xic béc... Ngoai ra, do moi
truong va didu kién lao dong dudi ham 10 rat
khic nghiét, thiéu anh sang, khong gian 1am viéc
han ché d& gay tai nan lao dong va bénh nghé
nghiép. Hién tai, Cong ty than Thong nhat dang
khai thac tai mac -35 tré xudng, ¢ dudi muc
thoat nudc tu nhién, nén nhiét do do dugc (trong
mé) cao tir 28°C+30°C va do am & nhiéu vi tri do
cao hon tiéu chuan vé sinh cho phép toi 16%.
100% &nh séng & cac vi tri dugc do co do chiéu
séng chi dat 18+44% so véi tiéu chuan vé sinh
cho phép. Téc d6 luu chuyén khong khi tai cac
duong 10 cua Cong ty tir 0,51 m/s, diéu nay rat
bat lgi cho sy thich ung cua co thé. Ngoai ra,
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nong do bui trong cac dudng 10 cua Cong ty cao
hon tiéu chuan vé sinh cho phép. Binh thudng
ham luong bui trong khéng khi 1én t6i 55+80
mg/md, con vao thoi diém khai théac nong do bui
cao gip 15 lan tiéu chudn vé sinh cho phép. Pay
la nhitng yéu t6 c6 nguy co cao giy bénh viém
phé quan, bénh bui phdi nghé nghiép.

T nhitng tinh chit va dic diém moi
truong lao dong bat loi & trén s& gay ra nhiing
bénh nghé nghiép nhu: bénh bui phoi, bénh nim
da, ndm k&... Két qua théng ké cho thay cac bénh
thuong gap cua cbng nhan tai Cong ty la bénh
xuong khép chiém 12,6%, bénh tiéu hoa chiém
13,8%, bénh than kinh 26,3%, bénh ngoai da
34,9%, bénh hd hap 32% va bénh tai miii hong la
69,5%. Nhin chung, ty I¢ bénh ma céng nhan
khai thac ham 16 méc phai déu cao va cd nhirng
cdng nhan cuing ldc méc tir 2+3 bénh.

Va&i muc tiéu ndng cao san luong va hién
dai hoa khai thac mo, Cong ty da ap dung cong
nghé khai thac tién tién nhu: cong nghé khai thac
via day va déc bang gia thay luc di dong nhd do
da nang cao dugc san luong khai thac. Nhung di
kém Véi su gia ting Vé san lugng thi sé vu TNLD
cia Cong ty nhirng nam qua cling tang theo.
Ngao ra, do diéu kién khai thac ngay cang kho
khan nhu: diéu kién dia chat mé phuc tap, d6 sau
khai thac ngay cang Ién, nong d6 cac khi doc va
khi c6 hai tang cao, cong tac thong gié phuc tap
va su anh huéng ciia nuée ngam ciing 1a nguyén
nhan lam ting cac vu tai nan lao dong. Két qua
thong ké cua phong An toan Cong ty trong 10
nam (tir 2009+2018) thé hién & (bang 2, hinh 2).

Téng hop s6 vu TNLD trong vong 10 nim
(tir 2009 dén 2018) nhu sau:

- Tong s6 cac vu TNLD: 1a 352 vy, lam bi
thuong vong 352 nguoi;

- TNLD nhe: la 184 vy, chiém 52,27%
t6ng s6 vu va lam bi thuong 184 ngudi;

- TNLD ning: 1a 157 vy, chiém 44,6%
t6ng s6 vu va lam bi thuong 157 ngudi;

- TNLD nghiém trong: 1a 11 vu, chiém
3,13% téng,sé vu va lam chét 11 ngudi. '

Bang 2. Thong ké TNLD & Cong ty than Thong Nhat tir

nim 2009 dén nim 2018?

Nim Tf)‘ng S'I']: v Sé VI_I:IMAD Sé v INI.B u:]fi?:: 3;:—:.‘356

TNLP/s6 ngwivi| nhe/sé ngwiri | nang/sé ngudi ngu!'):i
2009 1010 6/6 3/3 11
2010 15/15 5/5 8/8 2/2
2011 22/22 5/9 13/13
2012 22/22 5/9 13/13
2013 33/33 11711 20/20 2/2
2014 43/43 24/24 1717 212
2015 S54/54 26/29 22/22 33
2016 48/48 26/26 22/22
2017 47747 2929 18/18
2018 58/58 36/36 2121 1/1
Téng 352/352 184/184 157157 11/11
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OTai nan nghlem trong OTai nan nhe

SO vu tai nan

B Tai nan ndng

60+

40

30 1

20 N

104 N

0] Ll Ll Ll Ll Ll L
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Nam thong ké
Hinh 2. Téng s6 vu va cac vu TNLD trong cac ndm tir
2009 dén 2018 tai Cong ty than Thong Nhat

TNLD nghiém
3 13%

TNLD nhe, TNLD nang,
52.27% 44.60%

Hinh 3. Sé nguc‘yi bi tai nan trong cac vu j[ai nan tur
nam 2009 dén 2018 tai Cong ty than Thong Nhat

2. PHAN TICH, PANH GIA TNLD TAl
CONG TY THAN THONG NHAT GIAI
POAN 2009-2018

Dé ¢6 sy phan tich danh gia sat thuc vé
hién trang tai nan lao dong trong mo ham 10 tai
Cong ty than Théng Nhat nhitng niam vira qua,
ddng thoi ¢ co sd cho viéc nghién ciru dy béo tai
nan lao dong trong qua trinh khai thac than tai
Cong ty theo chién lugc phat trién nhimg nim
tgi. Bai bao lya chon phan tich tai nan lao dong
theo cac hudng chu yéu sau: Theo nguyén nhan
gay tai nan; Theo vi tri cbng tac; Theo Quy; Theo
Ca; Theo bac thg; Theo tudi nghé; Theo san
lwong; Theo sb lwong cdng nhan Céng ty; Theo
loai tho.

2.1. Theo nguyén nhan gay tai nan

Vé co ban tai nan lao dong xay ra theo cac
nguyén nhan sau: N6 min, ngat khi, buc nuéc,
sap 10, nd khi, dién giat, van tai va loai hinh khac
dugc thé hién cu thé (xem hinh 4).

Tir hinh 4, cho thay: Nguyén nhan gay tai nan
do phuong tién van tai chiém 31,1%: do than dat da
vang roi chiém 30,9%; bi ngd khi di lai & noi san
xuat chiém 14,2%. Nhitng nguyén nhan tai nan trén
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déu chiém mot ty 1é rat 1on trong s6 céc vu TNLD da

OTéngséwutai yav ra tai CONG ty. Nguyén nhan chu yéu 1a do chua

thuc hién ding quy trinh 1ap, kiém tra, tham dinh va
phé duyét tai lieu ki thuat v& an toan lao dong theo
quy dinh nén c6 sai s6t. Chua phd bién, huan luyén
ky tai ligu ky thuat va quy trinh ky thuat cho can bo
cong nhan phan xudng trudc khi thyc hién; can bo,
c6ng nhan phan xuong khdng ndm duoc thiét ké, ho
chiéu, quy trinh k§ thuat. Can bo quan ly chi huy san
Xuat tryc tiép chua coi nhiém vy an toan la mot phan
Cong viéc phai lam thuong ngay, chua chi huy diéu
tiét nhip nhang giita cong viéc san xuat gan voi
ATLD, cac bién phap an toan cho tirng cbng viéc
chua thyc hién diy du va cu thé chi tiét. Chua lam
hét chuc trach nhiém vu cua chinh ban than nén da
thuc hién sai quy trinh, khong diing theo ban vé thiét
ké thuong xuyén dién ra hang ca, hang ngay ma
khong duoc xu 1y kip thoi nén da gay tai nan lao

dong.
ODo cong tac van tai @Do ngéd ODo than, da roi
ODo né min WDo sap dd 1o O Do nguyén nhan khac

14.20%

31.10%
30.90%

20.30% 1.75%75%

Hinh 4. Ty ¢ % s6 vu TNLD theo nguyén nhan gay
tai nan tir 2009 + 2018 tai Cong ty than Thong Nhat
2.2. Theo s6 lrgng cong nhan Cong ty
Tinh hinh TNLD ham 10 theo sé luong
cong nhan cua ¢ Cong ty than Thong Nhat tu
nam 2009 dén ndm 2018 duoc thé hién ¢ bang 3.

Béing 3. Thong k& TNLD ham 10 theo s6 luong
cong nhan ¢ Cong ty than Thong Nhat tir nam 2009

dén nam 2018@
Nim | Téngséva TNLD | Sé CN Cty Ténsuae
$6 vu/1.000 CN

2009 10 3620 2.76
2010 15 3575 42

2011 22 3660 6.01

2012 22 3660 6.01

2013 33 3814 8.65

2014 43 3750 1147
2015 54 3845 14
2016 48 3858 12,44
2017 47 3755 12,51
2018 58 3575 16,22
Téng 352 37112
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_ Turbang 3 cho thiy sy tang dan kha déu
vé gid tri cua tan suat gitra s6 vu TNLD/1.000
cong nhan.

2.3. Theo yéu t6 sian lwgng

Tinh hinh TNLD ham 10 theo tudi nghé &
Cong ty than Thong Nhat tir nam 2009 dén nim
2018 duoc thé hién & bang 4.
Bang 4. Thong ké TNLD ham 10 theo san lugng &
Cong ty than Théng Nhit tir nim 2009 - 2018@

Nim |Téngsé va TNLD | S6CN Ciy Tamsuat
$4 vu/1.000 CN

2009 10 1620 2,76

2010 15 3575 42

2011 22 3660 6.01

2012 22 3660 6.01

2013 33 3814 8.65

2014 13 3750 11,47
2015 54 3845 14
2016 48 3858 12,44
2017 47 3755 12,51
2018 58 3575 16,22
Téng 352 37112

Theo két qua & Bang 4 cho thy tan suét sb
TNLD/1000 tin than Cong ty than Théng Nhat
giai doan nam 2009+2018 c6 quy luat bién ddi
tuong d6i déu. Tan suat s6 TNLD/1000 tan than
thip nhat 1a 0.006 nam 2009, tin suat sb
TNLB/1000 tan than cao nhat 1a 0.031 nim 2015
va 2018. Qua day, ta thay ty ¢ tai nan xay ra trong
ham 10 it phu thudc vao san lwong than khai thac.

2.4. Theo vi tri cong tac

~ Theo vi tri cong tac cua nguoi lao dong, thi
so vu TN xay ra tai Cong ty chu yeu ¢ cac vi tri:
10 cho, 10 chuan bi va trong cong tac van tai 16 va
di lai. Cu thé nhu bang sau:

Béing 5. Théng ké TNLD ham 10 theo vj trf cong tac &
Cong ty than Thong Nhat tir ndm 2009 - 2018?

OTainan@lochg MTainan&lochudnbi OTainankhivantailo  OTainan khi dilai

22.44%
22.72%

15.05%

39.79%

Hinh 5. Ty 1& % s6 vu TNLD theo vi tri cong tac cua
nguoi lao dong tir 2009+2018
Tir biéu @ Hinh 5 cho thay s6 vu TNLD
ma ngudi bi nan 1am viéc tai cac guong 16 chuan
bi va 10 chg chiém mot ty 18 rat lon trong cac vu
TNLD ¢ Cong ty chiém 62,51% s6 vu TNLD va
tang dot bién tir nam 2014 dén nam 2018.

2.5. Theo yéu t6 tudi nghé

Tinh hinh TNLD ham 10 theo tudi nghé &
Cong ty than Théng Nhat tir nim 2009 dén nim
2018 duoc thé hién & bang 6
Bang 6. Thong ké TNLD ham 10 theo tubi nghé Cong
ty than Thong Nhit tir nim 2009 - 2018®@

Niim S6 nguoi 1+5 6=10 >10
TNLD nam nam nam
2009 10 13 04 01
2010 15 11 04 03
2011 22 16 08 02
2012 22 15 04 0
2013 33 22 09 08
2014 43 26 07 03
2015 54 19 08 05
2016 48 14 07 05
2017 47 33 17 01
2018 58 36 12 0
Téng 352 149 84 119

TAINAN

" TAINANG | TAINANG TAINAN
STT| NAM | o cro Lo cruANBr ¥ELYAN | orpriar TONG 50
TAILO
1 |ooo 4 2 2 2 10
b oio 7 3 3 2 15
B pon 9 4 5 4 2
b o2 3 4 5 5 22
R 14 9 6 4 33
6 poi4 16 15 7 5 43
7 pois 27 11 8 [3 54
B pois 14 10 12 12 48
o po17 17 16 8 [3 47
10 jois 24 6 20 [3 58
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Theo bang 6 cho thdy: S tai nan xay ra
theo tudi nghé ciing c6 sy chénh léch rd rét.
Tubi nghé tir 1+5 nam c6 s6 ngudi TNLD nhiéu
nhét voi 149 nguoi, chiém 42%, tiép dén 1a tudi
nghé tir trén 10 nim c6 s6 nguoi TNLD 14 119
ngudi, chiém 34% va tudi nghé trén 6 dén 10
nam c6 s6 TNLD la 84 ngudi, chiém 24%.

2.6. Theo yéu té bac the

Tinh hinh TNLD ham 10 theo bac thg ¢
Cong ty than Thong Nhat tr nam 2009 dén ndm
2018 duoc thé hién & bang 7.

* HNKHCN Lan VI thang 05/2020
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Bing 7. Thong ké TNLD ham 10 theo bac thg ¢ Cong
ty than Thong Nhat tir naim 2009 dén nim 2018¢

Néim S%;i‘g" Bac<4 | Bac5 | Bac>6
2009 10 6 5 4
2010 15 4 5 1
2011 22 10 5 7
2012 22 10 6 6
2013 33 20 9 4
2014 43 29 12 2
2015 54 30 15 9
2016 48 26 20 2
2017 47 30 15 2
2018 58 33 19 6
Tong 352 198 111 43

Theo bang 7 cho thay: S6 ngudi TNLD
xay ra theo bac tho c6 su chénh léch rd rét. Bac
tho < 4 c6 s6 nguoi tai nan nhidu nhat vai 196 tai
nan chiém 56%, tiép dén la bac tho 5 ¢ s6 nguoi
tai nan 1a 111 ngudi, chiém 32%; bac tho > 6 ¢o
s6 ngudi TNLD 1a 43 nguoi chiém 12%. Tir cac
s6 liéu thong ké, nguoi TNLD tinh theo bac tho
cho thay bac thg < 4 ¢o ty 1¢ 1 16n nhét.

2.7. Panh gia tai nan lao dong theo Quy, Ca
Tinh hinh TNLD ham 16 theo cac quy &
Cong ty than Théng Nhat tir ndim 2009 dén nam

2018 dugce thé hién hinh 6.
Quy lll, 28%
Quy IV, 32%
Quy Il, 20%
Quy |, 20%

Hinh 6. Biéu d théng ké TNLD theo Quy

Theo hinh 6 cho thay sb vu TNLD trong
Quy IV chiém ty trong dang ké nhat, chiém 32%.
S6 vu TNLD trong quy I va II 1a it nhat (hon 70
vu) chiém 20% tong s6 vu. Quy III ting 1én so
véi quy 11 (97 vu) chiém 28% tong sb vu.

Tinh hinh TNLD ham 10 theo cic Ca &
Cong ty than Thong Nhét tir nim 2009 dén nam
2018 duoc thé hién ¢ hinh 7.

* HNKHCN Lan VI thang 05/2020
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2, 38%

Cag3,3

Cal, 29%

Hinh 7. Biéu do6 thong ké TNLD theo Ca

Theo hinh 7 thiy s6 vu TNLD trong cac Ca
chénh léch nhau khdng nhiéu, thip nhat 1a Ca 1 - 102
vu chiém 29%, tiép theo la Ca 2 -116 vu chiém 33%
va cao nhat 1a Ca 3 - 134 vu chiém 38%.

3. NGHIEN CUU, PE XUAT CAC GIAI
PHAP NHAM GIAM THIEU TNLD TRONG
KHAI THAC THAN HAM LO TAI CONG
TY THAN THONG NHAT

Tur két qua théng ké cho thiy tai nan lao dong
xay ra cha yéu trong qua trinh lam viéc ¢ 1o
chuan bi va 16 cho chiém mot ty 18 rat lon _trong
cac vu TNLD ¢ Cong ty. Pé dap ung yéu cau san
lugng trong thoi gian toi cung nhu cac giai phap
giam thiéu TNLD, tac gia dé xuit mot sé giai
phap co ban sau:

3.1. Céc giai phap té chic - quan ly

- Thyc hién day du cac chi tiéu ké hoach
bao ho lao dong cac quy va ca nim véi diy du
cac ndi dung cong viéc da dugc lap duyét.

- COng tac thong ké, bao cio TNLD phai
chinh xéc, trung thuc nham muc dich du béo thuc
trang an toan dé tap trung giai quyét cac khau yéu
¢6 nguy co x4y ra tai nan trong san xuat.

- Nang cao nhan thirc ctia nguoi lao dong
va ngudi truc tiép lam cong tac quan ly, chi dao
trong phan xuong, thdng qua viéc tuyén truyén
sau rong, huan luyén an toan dé moi nguoi c6
kién thic can thiét d6i véi cong viéc duoc giao
va hiéu rang cong tac an toan 1a ciia moi ngudi.

- Tang cuong kiém tra ché do cap phat, sir
dung trang bi bao ho lao dong,

- Bam bao ché do an theo dinh lwgng, ché
d6 cung cap nude udng, ché do cung cap du nudc
tdm rira sau 1am viéc.

- Pam bao c4c ché do khac nhu BHXH,
BHYT... tao tm ly 6n dinh cho ngudi lao dong
yén tdm cong tac.

- Thuc hién ché do kham tuyén bt budc,
duy tri khdm suc khoe dinh ky, khdm phét hién
bénh nghé nghiép nham sap xép lao dong hop Iy,
t6 chirc diéu tri, diéu dudng kip thoi.

- Hoan thién bo may lam c6ng tac an toan
dé tang cuong thanh, kiém tra phat hién va xir ly
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kip thoi nhitng vi pham mai phét sinh. Bdng thoi
thuong xuyén bdi dudng nang cao trinh d6 ning
luc chuyén mon cho can bo cdng nhéan vién lam
cbng tac an toan chuyén trach tai Cong ty.

- Phéi két hop giira cac bo phan lam cong
tac an toan khong ké do 1a chuyén trach hay ban
chuyén, di dau phong trao nay la mang luéi an
toan - vé sinh vién. T6 chic lai va nang cao trinh
d6, kinh nghiém cua doi cdp cau ban chuyén tai
Cong ty, nang cao trinh do chuyén mon cua ho dé
ho du kha ning giai quyét cac sy ¢b cd quy md
nho, tham gia tryc tiép, kip thoi, c6 hiéu qua dé
ngin ngra hoic han ché dén muc thap nhit su
thiét hai vé ngudi va tai san trong lac doi cip cau
chuyén nghiép chua dén.

- Cac doan thé: Cong doan, doan thanh
nién, chuyén mén tiép tuc thuc hién theo nghi
quyét lién tich vé thuc hién cong tac AT-BHLD.

- Thuong xuyén té chic cho cong nhan
luyén tap theo ké hoach wng ctru su ¢, tim kiém
ctru nan da 1ap, trang bi cho ho nhitng hiéu biét
can thiét va nhirng thiét bi, dung cu tdi thiéu dé
ho chii dong it ra noi an toan néu co sy co.

- Cong ty can phai cin cir vao cac Nghi
dinh, Thong tu cua Nha nudc; cac van ban hudng
dan cua UBND tinh Quang Ninh, quy ché, quy
dinh cua tap doan TKV va diéu kién thyc té san
Xuit cia Cong ty dé ra soat, sira d6i bd sung va
ban hanh cac vin ban vé cdng tac an toan, vé sinh
lao dong phuc vu san xuat.

3.2. Cac giai phap ky thuat céng nghé

Vi mue dich 1a dam bao an toan cho qua
trinh san xuat, khau ky thuat nam vai tro then
chét, vi vay cac giai phap vé ky thuat cong nghé
dé dam bao an toan c vai trd rat quan trong
trong viéc han ché, ngin ngira cac tai nan, su ¢b
c6 thé xay ra.

(1). Trang bi day di phirong tién, thiét bj
cho cong tac an toan lao dong

(2). Ban hanh ddy du cac quy trinh, quy
pham an toan

(3). Gidi phéap vé cong tac mé via va chudn
bi rugng mo

- Tang cuong cbng tac tham do, nang cao
do tin cay cua khoang sang trudc khi tién hanh
ma via va chuan bi rugng mo cho tirng khu, canh
cua dy an khai théc than ham 10 xudng sau dudi
muc -35 khu Lo Tri.

- Trong qua trinh mé via va chuan bi ruong
mo6 cua mdi khu phai tién hanh cong tac do dac,
cap nhat mot cach cu thé, sém phat hién nhing
thay d6i ¢ thyc té dé diéu chinh som thiét ké da
dugc phé duyét cho phu hgp. Viéc tang san lugng
dan dén thay d6i cong nghé khai thac, ché do van
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tai thay ddi, viéc tryc tai bang goong bi han ché
vé cdng suat va can thiét ké nghiém ngat vé quan
1y cong tac an toan, dam bao khdng xay ra sy co,
vi vay nghién ciu sir dung van tai bang bang tai
phtl hop véi d6 ddc.

(4). Gidi phap trong dao chéng 10

- Khi dao 16 qua khu vuc dia chat xau, 10
d3 khai thac can chu dong khoan tham do trudc
guong va xung quanh 10 dé phét hién nuéc va cac
tai khi...

- Déi voi nhimg duong 10 tut 1 nhiéu c6 thé
duing bé tong xdp dé chén 1ap rdi méi dao tiép.

- Cai tao mé rong tiét dién 10 van tai théng
gi6 chinh dé dam bao 16i di lai cho nguoi lao
dong, dam bao an toan trong di lai van tai.

- Ap dung céc loai khung chéng, vat liéu
chéng gitr pht hop cho cac duong 10 ¢6 ap luc
I6n, bung nén manh, nham giam bt cong viéc
chéng xén thuong xay ra sy co.

- Ap dung dong bo thiét bi khoan, xtc, van
tai trong dao 10 da.

- Str dung Vi neo bé tdng phun trong céac
dudng 16 da.

(5). Giai phap trong cac 10 khai thac

- Thuc hién tét tit ca cac didu quy dinh cho
cac khdu cdng nghé trong quy trinh dao 1o va
khai thac do Cbéng ty ban hanh va quy pham an
toan trong khai thac.

- Tang cuong dau tu doi moi céng nghé,
thiét bi may maéc, nham tang nang suit lao dong,
giam bét cuong do lao dong, tang mirc d6 an toan
trong quéa trinh san xuat, nham han ché dén muc
thap nhit TNLD xay ra (Ap dung nhitng cong
nghé chéng gitr va khai th4c méi nhu: gian chéng
tu hanh 2ANSH, gian chong ZRY).

- Sir dung thudc no nhil twong an toan dbi
v6i mo ¢6 khi va bui nd, khu vuc via siéu hang
vé khi CH4 va khoan tham do di trudc dé dé
phong phut khi va buc nuéc bat ngo.

(6). Gidgi phdp ngan ngira chay né khi
Métan va chdy mo

Can cu theo diéu kién khi mo, thuc té san
Xuat va su can thiét phai phong ngira chay nd khi
métan cling nhu chay mo, tac gia dé xuat giai
phap ngin ngira chdy nd khi Métan va chay mo,
cu thé nhu sau:

* Cong tac xac dinh do chtra khi, d6 thoat
khi mé tan dé phan loai mé theo do nguy hiém vé
khi mé tan (Can ctr vao Quy chuén k§ thuat quéc
gia vé an toan trong khai thac than ham 10 QCVN
01: 2011/ BCT)

- Bé dy bao duoc mirc d6 nguy hiém vé
khi mé tan cling nhu c6 co so cho viéc phan loai
mo tai nhitng khu vuc chua khai thac hoic sip

* HNKHCN Lan VI thang 05/2020
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khai thac, can phai xac dinh dugc d6 chira khi mé
tan tai cac khu vuc nay hoac cac khu vuc 1an céan
s& dugc xem xét nhu 1a mot yéu té chinh dé phan
loai m6 theo do nguy hiém vé khi mé tan.

(7). Céc gidi phap phong chong buc nuéc

- Phai tham do, xac dinh cac tai liéu dia
chat chinh xac dé xac dinh ngudn nuéc.

- Trong qua trinh dao 16 va khai thac phai
cap nhat chinh xac ban ¢6 mang duong 10.

- Cap nhat thuc té cac 10 cii, cac Vl‘mg khai
théc cil, cac moong khai thac cii, cap nhét cac khe
nit, cac hd sut 1an, cac sudi can, muong nudc
trén bé mit & cac khu vuc khai thac, dao 10. Két
qua khao sat cap nhat phai dua vao ban do khu
vuc dang khai thac dé 1am co sé cho 14p ké hoach
khai thac dao 10, ké hoach khoan thim do, thiét
ké ho chiéu khoan thim do.

- Béi vé6i dong sdng sudi nho déu phai nan
dong cho chay ra khéi khu vuc khai truong.

- Két hop voi Cong ty Khe Sim, Péo Nai
dé bé tri dién san xuat nhip nhang khéng chong
lan vé thoi gian va khong gian, san gat mat bang
tao dong chay ty nhién khong dé ving chtra nudc
trén bé mat dia hinh.

- Khi thiét ké khai thac méi phai dya vao
ban db cap nhat mai nhat. Tat ca cac ngudn nudc
mat, nue ngam lon déu phai dé lai try bao vé voi
chiéu day khong dwoc nho hon 20 mét ©),

Khau than 10 cho chi tién hanh cach cac
duong 10 ngdp nudc va viung tich nudc Vvoi
khoang cach khong it hon 200m® theo thiét ké
dugc pho Giam déc ky thuat cong ty duyét.
Trong thiét ké phai dé cap cac bién phap phong
ngua buc nude va khi doc. Giira dm‘mg 10 ngap
nuge va duong 1o dang hoat dong ¢ cung mét via
phai dé tru bao vé chan nudéc; Di véi cac via,
than quang co chiéu day 16n hon 3,5m va goc
déc 16n hon 30° khéng dugc dé lai try chan
nudc ma phai tién hanh thao nuéc®. Khau
than trong 10 chg khu vyc gitta khu ngap nudc va
bién gidi an toan khi chua thao nuwdc va cdng tac
khai thac tru bao vé sau khi thao nuéc, cho phép
duogc tién hanh trong diéu kién khoanh ving so
bo khu vuc khau budng cac duong 10 cat va
duong 10 chuan bi hodc bang 16 khoan. Trong
trudng hop can thiét néu khong khoanh viing khu
vuc khai thac thi phai khoan cac 16 khoan tién
trugc véi chiéu dai 16 khoan khéng nho hon
chiéu rong tru bao vé. Khau than trong 16 cho &
via ndm du6i cdc duong 16 ngap nuéc cua 1o trén
cho phep dugc tién hanh & khoang céch 20xm
theo duong noi vuong goc gitra 2 via; (trong do
m la chiéu day khiu cua via du6i)®. O nhitng via

* HNKHCN Lan VI thang 05/2020
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khéng thoan min diéu kién nay khong duoc khai
thac dudi ving ngap nude ma dé lai thanh try bao
vé. Khi khai thac than cdc khoang sang ngap
nu6c, bién phap phong ngura buc nuée hiéu qua
nhat 1a tiéu nudc dat da tang chira nudc. Khai
thac nhitng khoang sang nhu vay khi tién hanh
dao cac duong 10 chuan bi, 16 khao sét, 10 tiéu
nuéc phai theo thiét ké chuyén nganh do phd
Giam dbc ky thuat Cong ty phé duyét, trong do
phai c6 day du cac bién phap 1am khd mo so bod
va céac bién phap phong ngura buc nudc.

(8). Céc giai phép thi cong.

- Trong thi cong ta phai thuong Xuyén quan
sét néc, hdng nén va mat guong dé xem xét nhiing
bét thuong cua ngudn nudc ngam va do 4m cia than
ciing nhu cau tao cua dat da & mat guong. Tur d6 du
doan ngudn nudc va ddi tuong trudc guong 1a gi.
Néu thay Iuu luong nudc bat thuong thi phai dua ra
cac giai phap xu ly kip thoi

- Phai tién hanh khoan thim do cac 15
khoan & mit guong, & noc va hong 10. Nhiing 16
khoan c6 chiéu dai 6m dam bao an toan khéng co
nuéc méi duoc khoan nd min.

- Béi voi nhitng phay cét chay, bun thi
phai ap dung cac bién phap thi cong dac biét nhu
phun bé tong dé hoa da véi bun cat réi maéi dao 16
qua, khoan thao nudc vai quy mo lon.

- Can tuan thi cac bién phap ky thuat khi
dao 10 va khai thac.

- Khi né min ¢ 10 thugng can rit hét nguoi
0 trén thuong ra vi tri an toan. Sau khi no min

cAn quan sat guong, hong noc 10, néu thiy c6
nuéc phai dwa ra cac bién phap xir ly kip thoi.

- Néu khong khoan thim do tuyét dbi
khong dao tién guong.

(9). Gidi phap vé théng gi6

Thuc hién day du cac tiéu chuan an toan:
Luong khong khi can thiét cho 1 ngudi khong
dugc < 4m¥/phat. S6 lwong khong khi sach xac
dinh theo khi métan thoéat ra thuc té hay du tinh
trén 1 tan khai théc trung binh trong mot ngay
sau 1 thang phai phu hop véi tiéu chuan: Luu
lugng gi6 phai tinh dé dam bao ham luong khi
Matan trong ludng gi6 thai chung cua mo toi da
1a 0,75%, nhung khéng dugc nho hon 1,5m3/phut
cho 1T than khai thé&c trong ngay-dém.

Lap dat thém cac quat dy phong va trang bi
thém quat théng gi6 mai ¢ cac tram quat gio
chinh, du tinh nang hoat dong cua cac quat hi¢n
hanh can sir dung loai ong vai du siac bén va
khong bén chéy; cac loai quat cuc bo co do bén
co hoc cao.

Phai thdng gi6 lién tuc cho mo, ké ca trong
cac ngay nghi, vi tri dat quat va cum thiét bi dién
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phai dam bao trong ludng gié sach, thudng xuyén
do kiém tra khi mé tan tai vi tri dat quat va cum
thiét bj dién dé diéu chinh khi né nam trong
ludng gio thai. Ngoai ra c6 thé nghién cau lip dat
hé théng do kiém tra khi tu dong, hé thong tu
dong diéu chinh Iuu lugng gié cho phu hop.

(10). Céac gidi phéap phong chong TNLD
trong van tai.

- Cai tao nang cap cac hé théng van tai
hién c6 dé nang cao nang luc van tai, nin tuyén
ma thém ga tranh.

- Céac duong 10 tiét dién hep khong dam
bao an toan trong van tai va di lai can dwoc xén
ngay dam bao tiét dién tiét dién theo quy dinh
cua tung duong 10.

- Co gi6i hoa khau bbc xép va da tai cho
goong cho dat d4, than, vat liéu.

- Khi van tai bang truc tai tai céc giéng
nghiéng can c6 ndi quy, quy dinh trach nhiém cho
timg nguoi, timg phong ban lién quan, kiém tra chat
ché va str Iy nghiém cac truong hop vi pham.

- Cam sir dung dong thoi trong ciing mot 16
nghiéng cac phuong tién khac nhau dé cho nguoi
Ién - xudng va phuong tién van tai duong sat dé
nang - ha hang (dat da, than, thiét bi, vat liéu).

- Médi doan toa xe chd nguoi phdi co tin
hiéu anh sang ¢ toa xe dau tién theo hudng
chuyén dong cua doan tau.

3.3. Céac giai phap kinh té gian véi cong tac an
toan, vé sinh lao dgng

Str dung céc bién phap kinh té dé& khuyén
khich, dong vién moi nguoi ndng cao y thuc va
tréch nhiém, dé cao vai trd ca nhan, vai tro nguoi
dung dau trong cong tac dam bao an toan, vé sinh
lao dong, giup nguoi khac lam viéc an toan hon
bang cach cho phép ngudi lao dong thao luan vé
cach hanh dong.

Sir dung céc bién phép kinh té dé khuyén
khich nguoi lao dong c6 trinh do chuyén moén, ky
thuat cao hoac nganh nghé can thu hit. Téap trung
ti da giir vitng cong tac an toan, hoan thanh tot
nhiém vu dugc giao, ning cao ning sut, chat
lwong lao dong, ning cao doi song vat chat, tinh
than cho nguoi lao dong.

Trlen khai xay dung phuong phép tra
lwong gin vai trach nhiém cua mdi can bo cong
nhan vién véi céng tac an toan lao dong duoc
tién hanh trén co sé quy dinh cia Tap doan va
dugc cy thé hoa trong Thoa uée lao dong tap thé.
Cong ty da xay dung dinh mic xac dinh cu thé
muc tien luvong an toan ddi voi tung Cong viéc.
Néu nguoi lao dong khong thuc hién day du cac
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bién phép, quy trinh an toan thi s& khong duoc
hudng luong cia cong viéc do.
4. KET LUAN

Tai nan lao dong chi yéu xay ra do céc
nguyén nhan: Sap d6 16 cho, 10 chuan b, Chay no
khi mé tan, ngat khi, buc nudc, dién giat, né min
sai quy dinh. Nhung tinh chat nguy hiém nhat do
1a loai hinh tai nan lao dong nd khi va buc nudéc,
day 1a hai loai hinh tai nan gay thiét hai lon vé
con ngudi Va vat chat.

Céac vu tai nan lao dong ¢ Cong ty than
Théng Nhit giai doan 2009 + 2018 chu yéu do vi
pham an toan; cac cap quan 1y chua thyuc su quan
tam dén cong tdc AT - BHLD nén con sai sot
trong qué trinh trién khai san xuét. Can bg, cong
nhan & phan xudong khong thuc hién theo ding hd
chiéu va quy trinh ky thuat. Bén cach d6 viéc dau
tu thiét bi an toan theo quy chuan van con han
hep. Cong ty chua co bién phéap xir Iy kip thoi
tinh trang mat an toan lao dong. Cac cap quan ly
chi huy truc tiép san xuat cip phan xuéng chua
coi trong bién phap an toan hang ngay, hang ca,
cong nhan lao dong con cit xén quy trinh dan dén
su ¢6 gy TNLD. Nhiing bat cap khac anh huong
khong nho dén cong tac an toan nhu: chat lugng
bac tho chwa cao, chat lwong kiém tra giam sét an
toan con han ché, ché tai xir Iy vi pham chua du
manh d6i véi cac ca nhan va tap thé vi pham an
toan lao dong.

Qua phan tich tong hop cac sé liéu tac gia
dé xuat mot sé giai phap phong ngira nham muc
dich vira ndng cao hiéu qua trong qua trinh khai
thac, vira dam bao cbng tac an toan trong qua
trinh khai thac than & Cong ty than Théng Nhat.
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Tom tit

Tir khoa:

Codng nghé khai thac; khai thac héa
long; khai thac sau; khai thac thong
minh

Nhu cau tiéu thy khoang san than dang ting nhanh vi vay khai thac
ham 10 tiép tuc dugc mo rong dén muc sdu hon. Tuy nhién, khai
thac ¢ do sau lon phai d6i mat vai nhiéu thach thirc vé ki thuat va
diéu kién khai thac trong d6 c6 ba thach thirc chinh sau: van dé ap
luc dia khéi cao, vin dé nhiét do cao va van dé chiéu dai truc tai
I6n. Cac cong nghé dao 16 va khai thac truyén thong rat khé co thé
dap ung tinh hiéu qua va an toan trong san xuat, vi vay céng nghé
khai thac hién dai can dugc phat trién va sir dung. Bai viét trudc
tién tom tit tinh trang toan cau hién nay vé khai thac sau, sau do
trinh bay mot sé thanh tuu vé cong nghé trong cong tac dao 16 ciing
nhu gidi thigu mot sb cong nghé khai thac théng minh, quy trinh
khai thac m¢i da dang va s& dugc st dung trong nganh cdng nghiép
khai thac khoang san trong tuong lai.

Abstract

Keywords:

Mining  technology;  fluidized
mining; deep mines; smart mining.

Mineral consumption is increasing rapidly, as a result, underground
mining continues to progress to deeper level. However, deep
mining occurs in a very technical and challenging environment.
These challenges include three principal problems: high geostress
problem, high temperature problem and high hoisting length
problem. The traditional technologies are difficult to satisfy the
construction and extraction efficiency and safety, therefor, the new
modern mining technology needs to be developed and used. This
review paper presents the current global status of deep mining and
high-lights some of the newest technological achievements in the
roadway construction and the mineral extraction processes have
become important fields in future.

1. GIOI THIEU

da dat t6i 2000 m va mo vang Western Deep Level
da dat hon 4000 m [3] nhu trong Hinh 1.

Nganh cong nghiép khai thac khoang san c6

lich sir 1au doi, tai nguyén khoang san ¢ do sau
ndng dan dan can kiét, khai thac ham 1o ngay cang
dugc mé rong va phét trién toi do sau I6n. Hién tai,
trén thé gisi viéc khai thac ¢ do sdu 1000 m 1a phd
bién; d6 sau cia cac mé than da dat khoang 1500
m, d6 sdu cta cAc mo kim loai mau da dat khoang
4500 m, va do sau khai thac dau khi dat khoang
7500 m. Khai thac than ¢ Ba Lan, Dtic, Anh, Nhat
Ban va Phap da dat do sau hon 1000 m ngay tur
nhimg nam 1980 va Trung Qudc hién c6 47 mo
than sdu hon 1000 m [1,2]. Bbi véi mo kim loai,
theo théng ké chua day du, da co it nhat 80 mo sau
hon 1000 m trude ndm 1996, chii yéu nam ¢ Nam
Phi, Canada, Hoa Ky, An Do, Uc, Nga va Ba Lan.
Do sau trung binh cta cac mo kim loai & Nam Phi
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Hinh 1. D6 sau khai thac cua mot sé mo trén thé gioi

Do vay cd thé thay khai thac xudng sau la xu
huéng caa nganh cong nghiép khai khoang trong
tuong lai. Vi du: Nganh céng nghiép khai théc tai
nguyén khoang san trong tuong lai cua Trung
Qudc s& hoan toan ¢ do sau cap hai (1000 ~ 2000
m) [4]. Theo thng ké va du doan, trong giai doan
ké hoach 5 nam 1an thtr 13, gan 50 mo kim loai s&
ma& rong dién khai thac xudng do sdu 1000 m va
gan mot nira trong s6 d6 s& cham t6i d6 sdu 1500
m trong 10 dén 20 nam t6i nhu duoc hién thi trong
hinh 2.

Lingbao gold tmine, Henan
Suncun coal tine, Shandong

Jiapigou gold mine, Jilin
Hongtonshan copper mine, [ iaoning
Huize lead - zin mine, Yunnan

Linglong gold minc, Shandong
Dongguanshan copper mine, Anhui

iangxi gold mine, Hunan

(b)

=
=

ngehangling iron ming, Liaoning
Shouwangfen Copper Mine, Hebei

ankon lead-7ine mine,

Mininz de
=
e
=

Hinh 2. Do sau khai théc cia mot sé mé & Trung Québc

Khi khai thdc mo ¢ méi truong c6 d sau
I6n, théch thire dau tién phai ddi mat d6 chinh la
van dé ap luc dia khdi cao. Néu céc ky thuat va
quy trinh khai thac tuong thich khong duoc ap
dung trong moi trudng ap suat cao, cac tham hoa
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Mo S& X4y ra Va viéc mé rong quy mo san Xuit s&
bi han ché, tir d6 sy phat trién kinh té cua céc cong
ty khai thac khoang san sé bi anh huéng rat nghiém
trong. Mot s luong 16n cac tai liéu cho thdy nhiéu
mo sau da gap phai s6 luong I6n cac vu nd da,
chan dong mo, dat d4 khong on dinh véi dién tich
I6n, van dé d4 roi,..., khé c6 thé du doan chinh xac
va phong ngira hiéu qua. Thir hai, van dé nhiét do
cao trong moi truong khai thac sau, nhiét do tang
theo d6 sau vai ti 1€ (10 ~ 40)°C/km. Cac diéu kién
nhiét do cao khi khai thac sdu anh hudng nghiém
trong dén ning suit lao dong cua cac cong ty khai
théc, ngoai ra chi phi lam mat tang s& khién cho chi
phi khai théc tang 1én. Thi ba, chiéu dai truc tai lon,
khi d6 sau khai thac ting, chiéu dai truc tai quang
va tat ca cac loai vat liéu ting 1én dang ké, 1am ting
cao chi phi khai thac, ngoai ra van d& nay con ton
tai tiém 4n nhiéu méi de doa mat an toan ddi voi
San Xuat.

Dé giai quyét cac van d& ton tai khi khai
thac sau thi nhiéu phuong phép di duoc dua ra,
trong do phuong phap phat trién cdng nghé khai
thac tién tién nham giam stc lao dong thu cong,
tang hé s6 an toan cho céng nhan mo 1a mot
phuong 4n mang lai hiéu qua t6t. Dua trén hién
trang két qua nghién ctu va thuc té khai thac trén
thé gioi vé khai thac sau, tac gia da tom tit va néu
bat cac cong nghé lién quan ap dung cho khai thac
sAu ¢ cac noi dung: Ung dung TBM (médy dao
ham) dé xay dung duong 10, cong nghé khai thac
théng minh, cdng nghé hda long mé than.

2. UNG DUNG TBM DE XAY DUNG
PUONG LO

C6 thé khang dinh ring cho dén hién tai
TBM la may dao ham tién tién nhat duoc phat
trién trén thé gisi. TBM la su két hop céc chirc
nang cit da, lip dat hé théng chdng git, xur 1y da
Kep va van tai vao mot chiéc may mo duy nhat
[5] (Hinh 3). So véi phuong phap khoan n6 min
truyén thong, TBM ¢ nhiing loi thé dang ké, bao
gom hiéu qua xay dung cao va chi phi dao 10 cho
toan bo du &n thap. TBM gilp cho viéc bao vé
mdi truong va kiém soat do 6n dinh dé4 xung
quanh duong 10 duoc thuan loi hon [6].

Ké tir khi chiéc TBM hién dai dau tién dugc
phét trién va st dung thanh céng vao nhimg nim
1950, hon 10.000 TBM da duoc st dung dé xay
dung duong ham cho giao thdng, thay dién, thoat
nude, luu trir va duong 10 trong khai thac ham 10.
V6i sy phat trién khong ngirng cua cong nghé,
nhiéu loai TBM c6 kha ning dao cac duong ham
¢6 duong kinh khac nhau ¢ nhiéu diéu kién dia
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chit phac tap tir ¢ mém dén cimg, hay trong da
ton tai nhiéu I6p d4 kep. Tuy theo diéu kién cua dat
da (d4 cimg, ¢4 mém, dit da hon hop hay khong
ddng nhat), cling véi diéu kién vé guong 16 va vach
16, TBM c6 thé dugc phan loai thanh bay loai [7],
nhu trong Hinh 4.

mo than [8].

3. CONG NGHE KHAI THAC THONG MINH
Cong nghé khai thac théng minh dua trén

(O Pau cit (2) Bau may (3) B phan gitip TBM di chuyén (4) Bo phan phun bé tong (5) B phan
Iip dat vi neo va vi chéng (6) Bo phan van tai

Hinh 3. May TBM Gripper (san xuat boi cong ty Robbins niam 2015)
|— Double Shield TBM
Pa cirng EPB TBM
TBMs Soft Soil

Slurry TBM
Hybrid TBM

Mivad and

N ]?.?:t .’.Qevm wads ||

Multi-mode TBM

Hinh 4. Phan loai TBM

Do cuong do khai thac thyr nodw cdna
nén sb luong, chiéu dai va di bat da khong ., |5
trong mo than ciing ting ___-_QQ,”Q,DDEI ohap
khoan & no truyén thng két hop voi phuong phép
van tai toan dién va cac phuong phap chong gitr
twong wng khong c6 kha niang kiém soét d6 6n dinh
cua d4 xung quanh va dam bao tién do dao 10.
TBM loai dung cho d4 ctng c6 lgi thé dang ké vé
tc do tién guong, kha ning lap dat hé théng chdng
gitr nhanh, thuan lgi cho viéc bao vé méi trudng va
chi phi xay dung thdp. TBM di duoc s dung
thanh cdng cho mét s6 cong trinh dao duong 10
bang va giéng nghiéng. Do do, c6 thé thiy trudc
rang & cac mo hién dai, phuong phap diao 10 sir
dung TBM s¢ la lya chon wu tién va ua thich trong
twong lai dé xay dung duong 16 siu trong d4 & cac

tang
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cac phuong phap khai thac co gigi hoa két hop
V6i ty dong hoa toan bo, sb hoa két hop vai cong
nghiép hoa da mang lai mot cuoc cach mang
trong nganh khai thac mo [9]. Khi ma chu trinh
xac dinh-quyét dinh va van hanh may (xac dinh
ranh gioi cua via than & quyét dinh ranh gioi
khau than) duoc tién hanh ty dong thi guong khai
thac dugc goi 1a guong khai thac thong minh[10].
Cong nghé mai nay c6 thé thuc hién khai thac tu
d6ng dua trén nhan thic thong minh diéu kién va
dic diém cua guong khai thac, tir d6 diéu khién
thong minh timg may khau va ty dong diéu
huéng thiét bi khai thac. Cong nghé khai thac
thong minh c6 ba dic diém chinh: @ May khau
¢6 kha ning tu lam viéc thong minh; @ thong tin
va dir liéu thoi gian thuc ludn dugc nim bat va
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cap nhat kip thoi, bao gom thong tin dia chat,
duong ranh giéi c6 thé thay doi giita than va da,
vi tri cia may moc va cua qud trinh khai thac,
V.v. va @ may méc co thé duoc didu khién tu
dong tuy theo cac diéu kién cua guong khai thac.

O Uc, LASC (Longwall Automation
Steering Committee: Ban chi dgao tu dong hda 10
che dai) phu trach chi dao phat trién céng nghé
khai thac tu dong va thong minh cho cac mé than
[11]. Cac cong nghé tu dong hda cua LASC c6 thé
dé dang truy cép. dé sir dung cho nganh khai thac
trong nudc va qudc té thong qua hé thong san xuét
boi OEM (Original Equipment Manufacturer: Nha
san xudt thiét bi gac), noi ma céc tiéu chuén lién
lac mé v6i LASC da tich hop san vao cac may
khau tu dong. Cong nghé LASC cing véi cong
nghé ty dong hda phét trién boi CSIRO (Mining
Technology Research Group: Nhom nghién cuzu
cdng nghé khai thac) da duoc ap dung rong rai,
hién c6 hon 70% mé than ham 10 cua Uc duoc
trang bi thiét bi khai thac tu dong va viéc ing dung
cong nghé trén thi truong qudc té ngdy cang
tang[12]. Ba thanh tyu chinh da dat duogc dua trén
viéc ap dung phuong phap truyén tai quang hoc
cho con quay hdi chuyén va phuong phap diéu
huéng-dinh hudéng méi d6 1a: Thanh tuu dau tién 1a
¢b dinh vi tri ba chiéu (3D) cua may khau (do léch
nho hon + 10 cm); thi hai 1a mot hé thong diéu
chinh thang cho thiét bi tién guong (do léch nho
hon = 50 cm); va thir ba 1a mot hé thong diéu khién
ngang cho thiét bi khi lam viéc tai guong khai thac.
Bang cach nay, hé thong diéu khién tu dong ban
dau da duoc thiét 1ap va hoan thanh. Qué trinh khai
théc tai guong 16 ¢6 thé dugc theo di va kiém soét
tir mot vi tri xa, chang han nhu tai duong 10.

IMSC (Intelligent Mining Service Center:
Trung tam phuc vu vy khai thac thdng minh) la mét
hé théng giam sat tir xa duoc &p dung cho hé thng
khai thac guong 10 dai (longwall) va dugc phéat
trién boi cong ty Joy Global Inc. cua My (gan day
duoc tiép quan bai cong ty Komatsu Mining Corp
cuia Nhat Ban). Hé théng nay nim bit thong tin va
dir liéu thoi gian thuc cua tat ca cac thiét bi va may
mac trong mo moi ¢, moi noi. N6 cho phép cac
ky su khai thac diéu chinh c4c quy trinh san xuét
than theo thong tin duoc béo céo boi hé thong lién
quan dén bao dong hoac su ¢ (hinh.5) [13].

Theo Wu et al. [14] nhiém vu mai cho viéc
s6 hda cong nghé khai thac than d6 1a can thiét lap
mo hinh cac mo than va phuong phép truy cap thoi
gian thuc vao cac nén tang tich hop mo ky thuat sb
dé xay dung mot hé thng thuc té a0 mo than da
chidu va nang dong. Bén huéng chinh can duoc
thyc hién dé phat trién cong nghé sé hoa trong khai
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thac than khi khai thac xudng sau d6 1a: @ phét
trién mot nén tang tich hop khai thac mo voi ky
thuat s6; @ phét trién mot hé thdng mé phong cac
qua trinh khai thac; 3 phét trién cong nghé dinh vi
va diéu huong ngam; va @ phét trién hé thong
nhan biét va canh béo théng minh vé méi truong
khai théc.

Gian chéng-
thay luc

Cau chuyén S
tai va may
nghién

Hinh 5. Guong khai thac str dung cdng ngh¢ thdng minh
IMSC

4. CONG NGHE KHAI THAC HOA LONG

Xie et al. [15, 16] dé xuat rang ton tai mot
giéi han ly thuyét vé do sau khai thac bang cac
phuong phap truyén théng. Vé mat ly thuyét, woc
tinh rang tat ca cac phuong phap khai thac hién
cO s& tro nén 161 thoi mot khi d6 sau cua tai
nguyén khoang san ran dudi long dat vuot quéa
6000 m. Do d6, khai thac va su dung tai nguyén
khoang san & do sau Ién, can phai ¢d sy doi moi
dot phé trong Iy thuyét va cong nghé khai théc.
Véi muc dich nay, Xie et al. [16] dé xuat mot
khéi niém ly thuyét va ky thuat vé khai thac hoa
long tai nguyén khoang san ran sau trong 1ong dét
(Hinh 6). Duya trén phuong phap khai thac tuong
tu nhu TBM, y tudng la trong clng mét thoi gian
thyc tich hop tai chd nhiéu cong nghé bao gom
khai thac, phan loai, tinh ché, san lap, san xuit
dién va khi hoa tai nguyén ran béng cach san xuat
dién tai chd hoic chuyén doi khoang san thanh
khi, long hozc hdn hop khi/long/chét ran. Do do,
c4c mo than trong twong lai s& khdng ton tai cong
nhan 1am viéc dudi long dat, than dugc khai thac
va phan loai, sau d6 hoa 16ng va van tai I&n bé
mit cong nghiép hoic bién déi thanh ning lugng
dién tai chd. Cong nghé théng minh nay hia hen
sé tao ra nang lugng sach, an toan, va than thién
V&i moi truong.

Ddi véi khai thac than, khai niém khai thac
hoa l6ng s& bao gom niam quy trinh chinh sau: @
khai thac tu dong, @ phan loai ty dong, 3 héa
long khoéng san rén, @ chén 16 c6 kiém soat va &
san xuat dién, truyén dién, diéu khién dién thong
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minh va luu trir dién. DSi véi khai thac quang, khéi
niém khai thac hoa long bao gom ba budc sau: @
khai thac ty dong, @ hoa long khoang san rin va
(3 san lap co6 kiém soat [15].

- ___111

ce \(;\(\S\‘Ur\(

Bophan B¢ phan phan  Bo phan khihéa BG phan truyén tai
khau than loai, tinh ché va va san xuét dién khi va dién
chen 1o (b)

Hinh 6. M6 phong vé cong nghé khai thac héa long

C6 bén cdng nghé can phai dat dugc dé thuc
hién khai thac héa long tai nguyén khoang san ran
sau dudi long dat [24] do 1a: @ chuyén doi tai
nguyén khoéang san ran thanh khi, vi du nhu khi
hoa than ngam; @ chuyén doi tai nguyén khoang
san ran thanh nhién liu long, chang han nhu hoa
long dudi long dat hoic hoa long than bing
phuong phdp sinh hoa hoc ¢ nhlet do cao; ®
chuyén ddi tai nguyén khoang san ran thanh han
hop, nhu hdn hop than, bui than va bin than; va @
chuyén doi tai chd cac ngudn tai nguyén khoang
san ran thanh nang luong dién, chang han nhu dién
khi hoa dudi long dat. Khai thac héa long thuc su
la mot su d6i méi va dot phé trong cac cong nghé
khai thac, dic biét trong cong tac khai thac xuong
sau trong tuong lai.

5. KET LUAN

Bai viét trinh bay thuc trang khai thac sau
trér) thé giGgi va néu bat mot so thanh tuu mai
nhat vé cong nghé va dinh hudng phat trién trong
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tuong lai. N6 ciing dinh hudng trong viéc giai
quyét mot s6 van dé vé ky thuat va dia-co hoc
lién quan dén khai thac su. Mot sé tién bo da dat
duoc, cac vin dé vé thach thac va tiém nang
trong khai thac sau c6 thé dugc tom tat nhu sau:

(1) Khai thac sau s& tro nén phé bién trong
twong lai khi tai nguyén than va khoang san ¢ do
sau nong dan can kiét. Tién d6 va san luong khai
thac bi anh huong bai sy tién bo ¢ phan han ché
vé co hoc da va cong nghé may moc. Do do, cac
ly thuyét va ky thuat méi l1a can thiét cho khai
théc sau.

(2) TBM c6 loi thé dang ké trong viéc dao
& chéng 10 va dap ung céc yéu cau trong viéc
dao cac duong 10 ¢ do sau lon. Do do, TBM s&
tro thanh lya chon uu tién va wa thich trong
tuong lai dé xay dung duong 10 siu trong da &
cac mo than.

(3) Codng ngh¢ khai thac thong minh dang
duogc sir dung trong khai thac than 10 cho dai da
dugc chitng minh riang d6 1a mot cudc cach mang
trong khai thac than vi ty 1& loi nhuan va dau tu
cao, tiét kiém ning luong, an toan, s luong lao
dong truc tiép giam manh va hiéu qua khai thac
tang cao.

(4) Khai thac hoa léng cho tai nguyén than
dudi long dat sau 1a y twang méi thuc hién bang
cach chuyén doi tai chd tai nguyén khoang san
ran sau dudi long dat thanh khi, chat long hozc
hdn hop khi/ long/rin bang hé théng may mo
thong minh, ty dong, khong ngudi diéu khién.
Phuong phap dugc dé xuit s& thay thé cac
phuong phép khai thac, van chuyén va sir dung
tai nguyén truyén thong. Phuong phap nay sé di
tién phong trong viéc phat trién cong nghé khai
thac sach, hiéu qua va than thién véi moi truong
dbi véi khoang san ran sau dudi long dat.
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Tur khoa:

Cong ngh¢ khai thac; Co gioi hoa;
K§ thuat cong nghé; Via than
mong;

San luong khai théc than & Viét Nam ngay cang ting cao, dong
nghia véi viéc tai nguyén than ngay cang giam. Nham tiét kiem tai
nguyeén, hién nay céc via mong dang dugc cac don vi khai thac than
cua Tép doan than khoang san Viét Nam -TKV quy hoach, huy
dong vao khai thac, tuy nhién ty 1€ san lugng khai thac tir cac via
mong van con thap, cong nghé khai thac chu yéu la thi cong, ban
co giéi hda. Bai bao néu ra mdi twong quan gitra chidu day va goc
déc cua via than, thong ké, danh gia lai mot s6 cong nghé khai thac
via mong da sir dung va nghién ctiu mot sé cong nghé khai thac
tién tién hién nay nhu: Cong nghé khai thac cot dai theo hudng doc
ap dung co gisi héa bang may bao than két hop dan chong ty hanh,
diéu khién da vach bang pha hoa toan phan cdng nghé co gidi khoa
khau than bang may bao, chng gitr bang cot thity luc don hodc dan
chbng tur hanh, cong ngh¢ khai thac cot dai theo phuong, khau bang
khoan né min, chéng 16 bang gia khung thuy luc di dong diéu khién

d4 vach bang pha hoa toan phan

1. MO PAU

Trong nhitng nam qua, san lugng than khai
thac cua tap doan Cong nghiép Than - Khoang san
Viét Nam (TKV) tang truong voi tbc d6 nhanh
nham dap tng yéu cau phét trién cuia dat nudc. Mot
trong nhiing yéu t6 quan trong gop phan vao két
qua tang truong la viéc trién khai, ap dung rong réi
céc giai phap, tién bo khoa hoc cong nghé trong
khai thac than ham 10. Nhin chung, tai c&c mé ham
10 viing Quang Ninh hién nay, cac cong nghé khai
thac dang ap dung cho diéu kién via day, goc ddc
bt ky va via c6 chiéu day trung binh, doc dén 45°,
co ban dap ting duoc yéu cau vé san lugng, mic
d6 an toan va hiéu qua san xuat. Phan trir luong
than c6 diéu kién nhu trén chiém ty trong Ion va
duoc huy dong khai thac t6i da. Trong khi d6, ddi
v6i didu kién via mong, dic biét via mong déc,
nhiéu mo chua huy dong phan tai nguyén nay vao
khai thac hoac c¢6 huy dong nhung hiéu qua khai
théc thap. Nguyén nhan chii yéu 1a do diéu kién dia
cht phc tap, hiéu qua khai théc khong cao (so Véi
cac via day) va dac biét chua Iua chon duogc cong
nghé khai thac phtl hop. Trong diéu kién trir luong
tai nguyén da chuan bi c6 han, phan tai nguyén
muc sdu chua duoc chuan bi kip va than 1a tai
nguyén khong téi tao, can thiét phai huy dong trix
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lugng cac via mong vao khai thac nham dap ung
yéu Cau ting san luong, hiéu qua va giam ton that
tai nguyén.

Hién nay khoang sang céc via than c6 chiéu
day mong tap trung tai 9 mo vung Quang Ninh
gom: Mao Khé, Trang Khe, Hong Théi, Than
Thung - Yén T, Vang Danh, Sudi Lai, Hon Gai,
Ngi Hai, Khe Tam va Mong Duong véi tong trir
luong c6 thé huy dong vao khai thac khoang
135.923 nghin tan. Trit luong via mong dugc danh
gia, phan loai theo cac pham vi chiéu day va géc
dbc duoc thé hién trén hinh 1.

Nhu vay, cac khu vuc via co chiéu day tir
1,21+2,0 m, goc doc tir 19°+-35° va chiéu day tur
1,21+2,0 m, goc doc tir 36°-55° chiém ty 1é chi
yéu. bay la cac khu vuc can duoc vu tién xem xét,
nghién ciu khai thac vi c6 trir luong Ion, co thé
khai thac hiéu qua va trong diéu kién hién nay, viéc
lya chon cdng nghé va thiét bi khai thac phu hop
ciing d& thyc hién hon. Ngoai yéu tb chidu day va
goc doc via, diéu kién da vach, da try cling dong
vai tro quan trong trong viéc lya chon céng nghé
khai thac. Cac két qua phan tich, danh gia cho théy,
cac khu vyc via mong vung ‘Quang Ninh phan I6n
¢6 da vach tryuc tiép la sét két, sét than pha lan bot
két, thuoc loai khong 6n dinh, chiém khoang
77,40%; vach co ban chu yéu thuoc loai sap do
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trung binh, chiém khoang 78,97% va da tru via chu
yéu thuoc loai khdong bén vitng chiem 71,93 %
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Hinh 1. Méi twong quan giita chiéu day, géc déc via véi tong trix lugng via mong

2. CONG NGHE KHAI THAC VIA MONG
TRUYEN THONG

Trude ddy, dé khai thac cac via mong c6
chiéu day via tr 1,4+2,0m cac mo than hdm 10
viing Quang Ninh chu yéu &p dung cac so dd cong
nghé sau:
2.1 Cbng nghé khai thac cgt dai theo phwong,
khiau gwong bang khoan né min, chéng giir
bing cgt thiy lye don - xa khép hogc chong
bang go, didu khién da véch bang pha héa
toan phan

Cong nghé nay duoc ap dung tai mot sé mo
nhu: Duong Huy, Mao Khé, Quang Hanh... cho
diéu kién cac via c6 goc dbc dén 35°. Cac chi tiéu
kinh té k§ thuat co ban cua cdng nghé dat dugc
nhr sau: san luong khai thac khoang
40.000+80.000 tAn/nam; nang suit lao dong dat
2,2+3,5 tan/cong.ca. Tuy nhién, khi chiéu day via
giam, con khoang 1,4+1,5m, viéc thao tac, di lai
trong 106 cho twong dbi khé khan, anh huong dén
ning suat lao dong, an toan va trong mot s6 truong
hop phai cit vao d4 (vach hodc tru) dé dam bao
khéng gian lam viéc.

2.2 Cong nghé khai théc 10 doc via phan tang
va dao 10 1iy than

Cong nghé nay dwoc ap dung tai nhiéu mo
cho diéu kién cac via mong, doc trén 45°, thudc cac
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khu vuc khai théc tan thu, c6 diéu kién dia chat
phtic tap, khoang sang nho, phan cét, khong tap
trung trir lwong voi nhiéu nhuoc diém nhu: san
luong khai thac thap, thuong dat 1.000+2.000
tan/thang, ton that tai nguyén 16n, ¢ thé Ién téi
60-+70%.

2.3 Cong nghé khai thac cot dai theo phwong,
guwong 10 chg bac chan khay, khau bang khoan
né min, chéng giir bang cot thiy lwe don — xa
khép, didu khién da vach bing pha héa toan
phan (hinh 2)

Cong nghé nay da dugc &p dung tai via 24
mirc + 200 + + 280 - khu Trang Khé Cong ty than
Hong Thai cho diéu kién via mong dbc dén 45°.
Trong cdng nghé nay, céc khay khau cd chicu dai 6
+ 8m, khay trén tién trudc khay dudi, cot thay luc
chong gilr guong khai théc duoc bé sung két cau
giang lién két va trai ludi thép néc 10. Qua trinh
khai thac thir nghiém dé cho két qua tét: nang san
luong khai thac 18n gip hon 2 14n so véi cong nghé
chdng gd trudc kia, tir 60.000+80.000 tn/nam lén
dén 120.000+140.000 tan/nim; ning suat lao dong
dat 3,4 tAn/cong. Mic du dd ning cao dwoc hiéu
qua san xuét, song cong nghé van chua khéc phuc
duogc d6 doc 1am viéc cho ngudi va vi chong, do do,
dé nang cao mirc do an toan, Cong ty than Hong
Théi da thay thé cong nghé nay bang cong ngh¢ cot
dai theo phuong, guong 16 chg thang, chng bang
gia khung di dong.
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Hinh 2. So db cong nghé khai thac cot dai theo phuong 10 chg bac chan

3. MQT SO CONG NGHE TIEN TIEN AP
DUNG KHAI THAC VIA THAN MONG

3.1 Cong nghé khai thac cgt dai theo hwong
déc 4p dung co giéi hoa biang may bao than
két hop dan chong tw hanh, diéu khién da
vach bing pha héa toan phan

Cong nghé nay da duoc 4p dung tai via 8
khu Tay XVTBI, Canh Bic Cong ty than Mao Khé
va via 12, khu Trang Khé II, Cong ty than Hong
Thai cho diéu kién via mong, dbc trén 45°. Via 8
khu Tay XVTBI, Canh Bic - Cong ty than Mao
Khé c6 chiéu day via trung binh 2,2 m, mic do
bién dong vé chiéu day via vm = 29,4 %; goc doc
via trung binh 58°, mirc d6 bién dong vé géc dbc
via v, = 23,5%; d4 vach truc tiép la sét két, sét than,
bot két, thuoc loai sap db trung binh; da tru Ia
acgilit than, bot két, on dinh trung binh. Via 12,
khu Trang Khé 1l - Cong ty than Hong Théi co
chiéu day trung binh 1,8 m; goéc déc trung binh
50°; d4 vach truc tiép la sét két, sét than, thudc loai
dé sap d6 dén sap do trung binh; try truc tiép 1a sét
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két, sét than, bot két xen kep cét két bén viing.

Cong nghé da dugc Cong ty than Mao Khé
va Cong ty than Hong Thai dua vao ap dung dat
san luong khai thac binh quan dat 450+500
tan/ngdy dém, tuong wng 100.000+125.000
tan/ndm; ning suit lao dong tryc tiép dat 8+10
tan/cong; ton that than chi con khoang 11%; muc
d6 an toan va diéu kién lao dong ciia cong nhan da
duoc cai thién.

Thuyc té 4p dung tai Cong ty than Hong Thai,
Cong ty than Mao Khé cho thdy, cdng nghé nay c6
nhiéu wu diém nhu: an toan, ton that tai nguyén
thap, san luong khai thac va nang suat lao dong cao
hon nhiéu Ian so véi cong nghé khai thac 16 doc via
phan tang dugc 4p dung trude d6. Tuy nhién, cong
nghé c6 nhugc diém 1a: yéu cau vé mic do 6n dinh
goc déc, chiéu day via rat cao, da vach, da tru phai
thudc loai sap d6 va 6n dinh trung binh trg 18n, trix
luong tai nguyén phai tap trung, di lon dé dam bao
hiéu qua dau tu.
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Hinh 3. So db cong nghé khai thac cot dai theo hudéng déc ap dung co gioi hoa bang may bao than két hop
dan chong tu hanh

3.2 Cong nghé co gi6i khoa khiu than bing
may bao, chong giir bang cot thiy lwe don
hoac dan chong tw hanh

Ap dung cho ;ﬁéu kien via mong tir 1,2+
2,0m, doc den 35°, dieu kién via tuong doi on dinh,
trir lwgng du 16n, tap trung (hinh 4). Viéc co gidi

hoa hai khau cong nghé chinh 1a khau guong va
chéng gitr 16 trong diéu kién khong gian thap s&
giam so lwong nguoi 1am viéc trong 10, cai thién
diéu kién 1am viéc va nang cao san luong khai thac,
ning suat lao dong. Truéc mat, cd thé xem xét &p
dung thir nghiém trong diéu kién via mong thoai tai
khoang sang Nga Hai - Céng ty than Quang Hanh.
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Hinh 4. Cong nghé co gidi hoa khiu than bing may bao than két hop dan chéng tw hanh

3.3 Cong nghé khai thac cgt dai theo phwong,
khau bang khoan né min, chéng 10 bang gia
khung thity lwe di dong diéu khién da vach
bing pha héa toan phan
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Ap dung cho diéu kién via mong, doc 35%
45°, chiéu day va goc dic via on dinh tir trung binh
tror 18n (hinh 5). Chiéu dai 16 chg dugc chon tir 60
+ 80m. Uu diém cua cong nghé nay la: tinh 6n
dinh ciia vi chdng cao hon so véi chong bang cot
thiy luc don hodc chng gd, tir d6 nang cao duoc
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H‘I’nh 5. So dd cong nghé khai thac cot dai theo phuong, khég bang khoan nd min,
chong bang gia khung thuy luc di dong, dicu khién da vach bang pha hoa toan phan

4. KET LUAN VA BE XUAT

Diéu kién dia chat ki thuat mo céc via than
mong ving Quang Ninh tuong d6i phic tap va
cbng nghé khai thac hién tai nhin chung con
nhiéu han ché: san luong, nang suét lao dong
thap, ton that tai nguyén va chi phi vat tu 16n.

Trén co so d6, dé nang cao hiéu qua san
xuit, mirc d6 an toan lao dong trong khai thac cac
via mong, tac gia dé xuat mot sé giai phap ky
thuat, cdbng nghé madi nhu sau:

- Nghién ciru, danh gia tong thé hién trang
diéu kién dia chat ky thuat khoang sang cac via
mong ving Quang Ninh. Trén co so d6, dé xuat,
quy hoach céng nghé khai thac phu hop cho cac
pham vi, diéu kién dic trung.

- Cong nghé co gidi hoa khai thac via
mong doc st dung may bao than két hop dan
chéng tu hanh, didu khién d4 vach bang phé hoa
toan phan &p dung tai Cong ty than Mao Khé,
Hong Thai da khang dinh dugc tinh phl hop,
hiéu qua, an toan. Trén co s¢ do, can thiét xem
xét nhan rong cong nghé nay tai mot sé cong ty
khai thac than ham 16 khac nhu: Méng Duong,
Ha Long, Quang Hanh, Hon Gai.

- Xem xét ap dung thtr nghiém céng nghé
co gioi hoa khau than bang may bao, chéng giir
bang dan chéng tu hanh tai mot sé khu vuc co
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diéu kién thuan loi, trir luong via mong lén va
can tang nhanh san lugng khai thac nhu: Quang
Hanh, Mong Duong, Ha Long, Hon Gai va Tong
cong ty Pong BAc.

- Ngoai ra nghién ctu va ép dung vi neo chat
déo cdt thép chdng gitr 10 than, dong thoi &p dung
thir nghiém céc giai phap ky thuat, cbng nghé mai
da dé xuét ¢ trén dé da dang hoa cac loai hinh cong
ngh¢, thich tng tot v6i nhidu didu kién dia chat
khoang sang nham huy dong ti da tai nguyén va
nang cao hiéu qua, an toan san xuat./.
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Chéy no khi métan duoc coi la moi nguy hiém Ién nhat doi véi
nganh cong nghicp khai thac than. Khi mot vu chay né khi métan
xay ra néu khong cé cac bién phap ngin chan sy lan truyen vy no

s& dan t6i hau qua nghiém trong hon d6 1a nd day chuyén lién tiép
va nd bui mo. Viéc nghién ciru dua ra cac bién phap phong chéng
hitu hiéu dam chay lan truyén trong hé théng duong 16 khi xay ra
su ¢ chay nd khi duoc coi nhu cap thiét d6i véi tit ca cac mo than
ham 10 c6 nguy co tiém an vé chay no khi métan.

1. PAT VAN PE

Hau hét cac nuéc c6 nganh cong nghiép
than phat trién trén thé gisi nhu Trung Qudc Nga,
Ba lan, My... déu da ap dung céc bién phap phong
ngira chay nd lan truyén va dua vao quy dinh an
toan trong khai thac than véi cac diéu khoan bét
budc phai lip dat cac hang rao nuéc, bui tro dé
ngan chan sy lan truyén ciia vu chay nd khi métan
hozc nd bui than tir nhitng nam 50 cua thé ky trudc.
Quy chuén Viét Nam QCVN 01, didu 54 c6 dé cap
toi quy dinh phai c6 cac bién phap phong ngua va
han ché nd bui trén co s¢ str dung bui tro, nudc
cling nhu tai cac guong khau, 10 chuan bi dao trong
than, 10 bang tai... Cac vi tri ndy phai duoc cach ly
bang céc dan bui tro ddi véi c&c via than c6 nguy
hiém v& bui nd. Tuy nhién, khong dé cap dén viéc
Iip dat tai cAc mo c6 nguy hiém chéy nd khi métan.
Pay ciing chinh 1a thiéu st can bo sung thém ddi
v6i QCVN 0L1.

Thong thuong, khi mot vu chay nd khi
métan xay ra s& phét sinh ra cac séng chan dong,
tang toc do gié trong duong 10, lam bui than trong
duong 10 bi thdi tung va lo limg trong méi truong
khong khi mo. Khi ngon lira tir vu chay - no khi
métan lan dén, bui than s& bét lira va tao ra vu chay
- n6 bui than. Trong trudng hop xdu hon, néu vu
chay - nd tiép tuc lan rong dén khu vuc 6 nong do
khi métan trong diéu kién chay - no (5 + 15%) s&
tiép tuc xay ra mot vu chay - nd khi métan khac.
Qué trinh chéy - nd lan truyén trén dic biét d& xay
ra voi cac mo co do nguy hiém vé khi métan lon.

o1

Dé ngan chan sy qué trinh néu trén, trén thé gioi da
ap dung cac hé théng phong chéng chay né lan
truyén. Cac hé thdng nay gan nhu 1a bién phép cudi
cuing trong chdng chay ndé mé than ham 16, mic du
céc h¢ thong nay khong thé loai bo céc vu chéy nd
tir ban dau nhung ¢6 thé ngan chan qua trinh chay
nd lan truyén sang khu vyc khac 1am vu chay - no
I6n va gay hau qua nghiém trong hon.Vé co ban,
cac hé thong phong chdng chay né lan truyén bao
gom hai dang chinh: Dang bi dong va dang cha
dong.

2. CAC HE THONG CHONG CHAY NO
LAN TRUYEN DANG BI PONG
2.1. Hé théng dang bi déng sir dung bot da

Hé théng chdng chéy lan truyén sir dung bot
da duogc st dyung tir dau nhitng nam 1920, dwoc &p
dung dé ngin chan cac vy nd bui than. C6 hai hé
thdng str dung bot da chinh dit tén theo quéc gia
da phat minh va thiét ké 1a hé thong kiéu Buc va
kiéu Ba Lan. Hai hé théng chéng chay lan truyén
sur dung bot da nay hién dang duoc sir dung trén
toan thé gioi.

Hé thdng chéng chay nd lan truyén st dung
bot da bao gom cac gia (k&) chira bot da, tily thudc
vao luong bui d4 trén mdi gia ma chia lam gia loai
nhe va gia loai nang. Cac gia loai nhe duoc st dung
gan guong(gan khu vuc phat sinh nguon lira), gia
loai ning duoc dat cach xa ngudn lira nhu cac duong
10 xuyén via, thuong trung tam cta rugng mo.

Hé thong kiéu Ba Lan

Hé thong chdng chéay nd lan truyén st dung

* HNKHCN Lan VI thang 05/2020


mailto:minhphienttatm@gmail.com

DAl HOC CONG NGHIEP QUANG NINH

bot da kiéu Ba Lan st dung cac gia gd co ban
ngang (xem hinh 1). Trong d6 gia loai nhe c6 thé
chira toi da lwong bui da 1a 30kg/m chiéu dai gi,
gié loai nang cho thé chira luong bui d4 tir 30 + 60
kg/m chiéu dai gia. Trong céc thi nghiém cho thiy,
hé thong chdng chay nd lan truyén st dung bot da
kiéu Ba Lan dé& duoc kich hoat (lat d6 gid) trong
céc vu nd yéu hon so vai kiéu Puc, do d6 c6 hiéu
qua bao vé tét hon.

Hé thng kiéu Duc

Hé thong chdng chéy nd lan truyén st dung

Gié loainhe

a. KiéuBalLlan

T&m dém

Thanh ngang

bot da kiéu Puc sir dung cac gid go cd ban doc
(xem hinh 2). Gi4 loai nhe duoc thiét ké phi hop
gan Véi noi phat sinh, mdi gia co thé chia duoc
80kg bot da va tdi da 30kg/m chiéu dai gia. Gia
loai nang duoc thiét ké lap dat dé bao vé 10 bang tai
hodc 10 théng gi6 16n phén chia khu vuc mo
(xuyén via thong gio, thuong thdng gio - van tai),
mdi gia chira duoc 160 kg bui d4, tdi thiéu 30kg,
t6i da 60 kg/m chiéu dai gia. Tong trong luong bui
trén gia duoc bd tri theo tiét dién duong 10 1a
400kg/m2.

T&m chra bui

1 (]
Y Khong nhd hon
30cm

Gia do

b. Kiéu burc

Hinh 1. Hé thdng chbng chéay né lan truyén bi dong st dung bui da

2.2. Hg théng dang bi dong sir dung nuéc

Twong ty nhu hé théng st dung bui d4, hé
thdng chéng chay nd lan truyén sir dung nuée dugc
kich hoat tir s6ng chan dong tu vu chay - no. Hé
thdng sir dung nudce chi don gian 1a cac vat dung
chira nudc nhu mang, chau hodc cac thi. Vé
nguyén tac, khi vu chay - no xay ra:

+ S6ng chan dong 1am rdi loan hogc hu hai
céc vat dung dung nude va lam db nudc ra ngoai;

+ Nudce db ra ngoai dugc phan tan boi séng
chan dong khdng khi va tao thanh mét ving chira
nude ngan ngira ngon lira lan truyén;

+ Ngon hra qua ving chin nuéce duoc dap
tat, bui dwoc lam w6t 1am dap tat ngon lira;

Céc hé théng chdng chéy nd lan truyén sir
dung nudc gom cac vat dung chira nude nhu mang,
chau, tdi, c6 thé co kich thude khac nhau nhung vé
hinh dang va thiét ké 1a tuong ty.

Hé thong kiéu Buc

Hé thong chdng chay lan truyén sir dung
nudc trong moé than ham 16 dugc sir dung tai Duc
tir ndm 1967, dugc cai tién tir loai 1 dén loai 4,
trong d6 loai 3 va loai 4 dwoc sir dung dén ngay
nay (Hinh 2a).

- Hé théng str dung nudéc kiéu Duc loai 3:
Puoc sir dung cho cac hé thong chdng chay lan
truyén tap trung, bao gom cac mang duoc lam bang
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nhya PVC chira duge 80 lit nude dugc xép theo
nhém. Mot nhém méng bao gém nhiéu mang duoc
lap dat trong khoang 3m hodc mét phan cia duong
10. Luong nudc chira trong nhom mang dugc quy
dinh 1a 200 I/m2 theo mat cit ngang hoic 5 I/m3
theo khong gian.

- Hé thdng str dung nudc kiéu Duc loai 4:
Puoc sir dung cho cac hé thong chdng chay lan
truyén phan tan. Hé thong bao gdom cac mang nudc
va lap dat nhom tuong tu nhu loai 3, tuy nhién bao
gom nhiéu nhém, khoang cach cac nhom dén 30m
va trong mdi nhém phai chira lugng nudc tdi thiéu
11/m3 khong gian duong 10.

Hé théng kiéu My: Tai My, c6 4 hé thdng
chéng chay lan truyén duoc ap dung, cac hé théng
nay dugc USBM thiét ké va chiing minh 1a c6 kha
ning ¢ ché cac vu nd yéu (toc do nod 68,5 mfs),
bao gom:Hé thdng str dung nudccai tién kiéu Dic
(co ban giéng kiéu Buc) va hé thong st dung nudc
cam bién &p luc tinh (Hinh 2b).

Céc hé théng chdng chay né lan truyén sir
dung nuéc kiéu Duc cai tién duoc diéu khién boi
ap luc dong (séng chan dong) duoc tao ra tir vu nd,
vé co ban khdng khac nhiéu so véi nguyén ban.
Céc hé thdng chdng chay né lan truyén sir dung
cam bién ap luc tinh duoc USBM thiét ké dé ngin
chan céc vu nd cd te do lan truyén thap (dén 30,5
m/s), cac hé thong nay duoc kich hoat didu khién
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bang khdéa cam bién tinh ap, khi 4p lyc tinh gia
tang khi vu nd xay ra, khda tw dong mé va xa nudc
tir thaing chira xudng duong 10 (hinh 2).

Hé thdng kiéu Nhat

Hé théng chdng chéy lan truyén sir dung
nudc tai Nhat Ban la céc tdi nhya déo hinh méang,
goi 12 méang linh hoat. Hé thong duoc treo trén mac
bang céc khoen trén ca hai mat doc ciia mang hoic
c6 mot hé thng treo. Tuy thudc vao hinh dang va
tiét dién cua duong 10, cac tai nudce thiét ké co kich
thudc khac nhau dé mdi tdi co thé chira luong nudce
tir 25 + 340 lit (Hinh 2c).

Hé théng kiéu Nga

Tai Nga, ngoai cac hé thong st dung bot da
theo kiéu Ba Lan va Dic, cac mo ham 10 ciing sir
dung hé théng chéng chay lan truyén méang chia
kiéu P, ngoai ra mot s6 mé sir ding cac thi nudc,
trong d6 nudc dugc chia trong cac tdi san Xxuét

9 s

I

Dlaensions are in .

a. Hé thong mdng mide (Piic)
AL LSS { _

¢. Hé thong mdng nuéc déo (Nhat)

3. CAC HE THONG CHONG CHAY NO
LAN TRUYEN CHU PONG

Hé théng chdng chay nd lan truyén cha
dong s& s& bao gom ba b phan chinh: Cam bién,
thiét bi phan phdi va vat liéu tro gay tic ché ngon
ltra. Thiét bi cam bién s& phét hién vu nd dua trén
Su gia tang ap luc tinh, nhiét do, bic xa va gay ra
mot co ché kich hoat thiét bi phan phéi. Cac thiét
bi phan phéi vat liéu tro bang khi nén, 10 xo hoic
vat liéu nd.
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chuyén dung duoc thiét ké dac biét dé cd kha ning
V& ra va giai phong nuoc khi gap cac séng chan
déng (Hinh 2d).

Tai mot s6 qudc gia khac, hé théng chong
chay lan truyén bi dong ciing duoc st dung tai mot
s6 quoc gia khac véi cac loai tuong tu nhu trén
hoic c6 su cai tién nho:

- Ba Lan: Str dung hé thong mang nudc tuong
tu nhu Pc, lugng nudc chira trong mang la 401.

- Phap: Sir dung hé thong méang nudc két
hop giita kiéu Ba Lan va kiéu Buc.

- Vuong qudc Anh: Cac thung chira nudc
duoc st dung c6 dung tich 501 va 25l. Khéi luong
nuée toi thiéu 1a 22 1b/ft2 (0,93 kg/m2) theo mat cét
ngang va 40 lo/ft (59,5 kg/m) theo chiéu dai gi4 chira.

- Canada: Mo Sparwood (B.C. Coal) va
Quinsam str dung loai tdi treo twong tu nhu Nhat Ban.
Mo Prince str dung hé théng mang nudéc kiéu Bac.

b. Hé thong sir dung cam bién &p liec tinh (M)

Lodad Y '1‘,;‘;

d. Hé thong i murée (Ng

Hinh 2. Mot s6 hé thong chdng chay nd lan truyén bi dong sir dung nuéc

3.1. C4c bd phan cia hé théng chéng chay né
lan truyén chi dong

- Cam bién: Gom cac loai cam bién nhu sau

+ Cam bién tia cuc tim: Phan ng véi bic
Xa tia cuc tim phét ra tir ngon lira tran;

+ Cam bién hong ngoai: Phan ung voi
nhiing thay déi trong cudng do birc xa hdng ngoai:

+ Cam bién nhiét ngau: Phan tng vai nhiét
duoc cung cap tir vy no;

+ Cam bién nhiét co: Phan Gng véi &p suat
dong cua vu nd;
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+ Cam bién hoat nd: Phan tmg vai sy gia ting
c&c yéu td ctia vu nd tuong ty nhu hé théng bi dong;

- Bo phan phan phéi:hau hét déu st dung
phuong phap day nd hoac khi nén 1am ning lugng
phét tan vt liéu tro. B phan phan pho1 thuong su
dung mot dng thép hodc nong siung dé nén va day
vit liéu tro ra moi truong.

- Vit liéu tro:cacloai vit liéu tro da duoc thir
nghiém va st dung, bao gom: Halon1301
(Bromotrifluoromethane), nuéc, bui da (VD: da
vOi), natri bicarbonate, ammonium dihydrogen
phosphate, kali clorua, kali cacbonat va natri clorua.
3.2. Mot sé hé théng chéng chay né lan truyén
chi dong

Hé thdng cha dong cua Bi

Bi da phat trién mot hé thong chong chay
lan truyén chu dong rat nhay, c6 thé kich hoat phat
tan vat liéu tro khap toan bo khu vuc mo, bét ké
huéng bung nd va van téc. Hé thdng bao gom mot
cam bién co nhiét, bo phan phan phdi va chit ac
ché 14 nude.Cam bién cua hé thong chu dong cua
Bi bao gom mot cam bién co nhiét, nd s& phan tng
Vvé6i ap luc caa vu no, trong truong hop ap luc qua
thap dé kich hoat hé théng, cac cam bién s& phan
g Vi stic ndng caa ngon lira. Bo phan cam bién
s& bao gom ba bo phan (2 hoat dong va 1 du
phong) kem theo vo thép bao vé (réng 66,5cm, cao
30,5cm, sau 46,5cm). Ca bo phan cam bién va hé
théng déu dugc cach dién.Cac thiét bi phan phdi
bao gom mét xi lanh cua polyurethane boc trong
mot dng PVC va duoc dinh vi béng luai thép. Bo
phan phan phol sir dung mot day nd lam phuong
tién phat tan. Ong dung nudc (xilanh) 6 chiéu dai
2m, duong kinh 22,5cm, trong luong kho la 10kg.
Téng lwong nudc chira tir 90 + 1001 (Hinh 3a).

Hé théng chu dong cua Phép

Hé thdng chéng chay lan truyén tai Phap sir
dung mot by cam bién tia cyc tim va day hinh tam
gi4c c6 chira vat liéu gay tc ché ngon lira. Cc thiét
bi phan phéi bao gdm mang kim loai hinh tam giac
chita duoc 25 lit nuéc. Vat liéu gay uc ché 1a hon
hop cua kali bicarbonate (10kg) va bui d4 voi rat
min, duoc xir Iy dam bao chdng tham nudc. Hé
thong duoc van hanh bang cach cam nhan buc xa
tia cyc tim tir ngon Itra nhung khong bi anh hudng
boi nhitng nguon sang khac trong mo ham 16 nhur
dén an toan va dén soi dét. Cac cam bién s& gui
mot xung dén ngdi nd va phan tan vat liéu tro. Cac
ngoi nd khai ban nd mot cau chi dai 3,6m, chaa 10
gram chat no penthrite trén mdi mét lam phat tan
chét tro vao trong méi trudng.

Hé thdng cha dong cua Bic

Tai Ptic da nghién ctu va phét trién hai loai
hé thdng chdng chay nd lan truyén chi dong:
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- Heé thong Tremonia: Hé théng bao gom
mot cam bién nhiét dién, day nd va mang nudc
chira 80 lit nuwéc. Cam bién nhiét dién phét hién vu
chay nd va giri mot xung dén cac day no 1am va
mang chira nuéc. Uu diém cua hé thong nay 1a khi
cam bién bi 16i, hé théng van lam viéc twong tu
nhu mot hé thong chong chay no lan truyén bi
dong va duoc kich hoat nho cac song chan dong
cia vu no.

- Hé théng BVS (BERGBAU
Versuchsstrecke): Hé thong bao gom mat cam bién
tia cyc tim, bo phan phan phdi bang khi ni to nén
Va vat chat gay wc ché la amoni phot phat. Cam
bién xac dinh vy nd thong qua anh sang phét ra tir
vu no, kich hoat b phan phan phdi. Mot ngoi no
duogc kich hoat, thdi ma van cua cac thing chia,
chat gay @c ché ngon lira dugc phat tan bang khi ni
to cao ap. B6 phan phan phdi bao gdm maét binh xit
¢6 dung tich 12,3 lit chira amoni phét phat va khi
ni to voi &p suat 1a 120 bar. Hai ctra van trén binh
xit dugc mé ra nho ngdi nd kich hoat va giai phong
chat gay tc ché. Luong chét gay tc ché duoc quy
dinh 1a 20 kg/m?2 tiét dién ngang cua duong 10, ¢6
thé dap tat mot vu nd véi toe d6 1én dén 500mis.

Hé thong cha dong cua Ba Lan

Hé théng chu dong cua Ba Lan sir dung hai
loai cam bién: Cam bién nhiét ngau va cam bién
hong ngoai. Cac cam bién hong ngoai phan tng
véi nhiét bic xa. Cam bién nhiét ngau phan tng
VGi ca hai sy thay doi vé quang hoc (anh sang) va
nhiét d6. Bo phan phan phdi bao gdm mot xi lanh
thép chira bot khd, phét tan bang khi ni to nén. Cac
xi lanh c6 kha nang chira 4 hoac 8kg bot kho, nén
V6i &p lyc 120 atm bang khi ni to. Xi lanh cua bo
phan phan phéi duoc kich hoat theo hai co ché: nd
day bang mot kip nd dién hoic ngodi nd dién dé mo
dau van teflon (van nam).

Hé thong chu dong cua Anh

Céc nha khoa hoc Anh da phat trién mét hé
thong chu dong dugc kich hoat sir dung cam bién
nhiét ngau két hop véi bo phan tan nudc va khi ni
to nén. Hé théng nay bao gém hai bo cam bién va
hai bo phan phan tan. Cac cam bién nhiét ngau
phét hién vu chay - n va guri tin hiéu dén b phan
tan, nudc duge phat tan ra mdi truong bang ning
luong tir khi ni to nén. B phan phan tan bao géom
mot binh dung tich 81 lit chra khi ni to & 4p xuat 7
bar, binh khi ni to nay dugc ndi véi binh chira
227kg nudc & ap suat khi quyén.

Hé thong chu dong cua My

USBM (United States Bureau of Mines) da
phét trién hai hé théng chéng chay lan truyén cha
dong. Trong do, hé thong Cardox sir dung mot xi
lanh &p suat cao dé phan tan vat liéu tro, hé thong
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Fenwal str dung xi lanh &p suat thap chira khi ni to
hoac Halon 1301. Cé hai h¢ thong déu c6 hiéu qua
cao trong viéc dap tat cac vu no bui than, tuy nhién
hé thong Cardox co nguy co gay nguy hiém trong
qua trinh lap dat va str dung vi &p suat lon dé day
cac vat liéu tro trong bo phan phéan tan (Hinh 3 b).

Hé théng chu dong cua Ucraina

Hé théng CJIBA duoc phat trién boi Vién
Mo McNeil. Nguyén Iy hoat dong cua thiét bi
tuong ty nhu hé thong cua Ba Lan va Anh. Thiét bi
duoc kich hoat phat tan bui tro khi cam bién nhiét
phét hién nhiét do tir vu nd (Hinh 3c).

Hé théng chu dong cua Nga

Vu sinh thai, cdng nghé va giam sat hat nhan
LB Nga va Vién mé Scochinskyi da phat trién hé
thdng chdng chay lan truyén cha dong loai ACBII-
JIB.IM. Trai qua nhiéu thir nghiém, tir nam 2005
hé théng nay duoc cip phép san xuit va p dung

Polyurethane Foam
< Cylinder
3 TN

Connector

c. Hé thang CJIBA (Ucraina)

trong cac mo than ham 10. Hé thong hoat dong da
trén nguyén ly cam bién &p suat khong khi, sau khi
cam bién nhan dwoc &p suit cua vu nd véi do nhay
khoang > 0,02MPa sé& kich hoat ma mét binh khi
nén co &p suat khoang 10 +14MPa,trong vong 15
+20 mili gidy, khi nén s& phun mot lugng bot da
(khoang 25kg) tai phia phéu cua thiét bi tao ra mot
dam may bui dai khoang 30 m, nong do bui
khoang 10g/m3,thdi gian ton tai (lo lung trong
khong gian duong 10) téi 370 gidy dé don dau, dap
lra trude khi ngon Iira kip lan truyén téi cac khu
vuc khac trong hé théng duong 10 (Hinh 3 d.g).
bay la h¢ thong hoat dong hoan toan doc lap
khong phu thuoc vao nguén dién bén ngoai.Hé
théng ACBII-JIB, 1M duoc &p dung rong ri tai
Ucraina va tir nam 2007 thiét bj duoc lién két san
XUat tai tinh Son Péng (Trung Qudc) cung cap cho
cac Cong ty khai théac than tai day.

d. Heé thang ACBIT-JIB. 1M (Nga)

AHKEPHOE KpernsieHue c noaseckoi |
: : = ¥ [opHas BbipaboTka

v O6nako
OrHeTyLiauero
ropoLka

npHemMHbIA
wur

DPPOHT ygapHo
BO3A4YLIHOMN BOSIHbI

e. Tién trinh lan truyén cia ngon liza sau khi né hon hop métan va bui than tac déng Ién thiét bi

Bspbis meTaHa,
yroanon nsinv

Hinh 3. Mt s6 hé thong chéng chay lan truyén chii dong
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4. UU, NHUOC DPIEM CUA CAC HE
THONG CHONG CHAY LAN TRUYEN

4.1. Hé thdng bi déng

+ Néu vu nd qué yéu, song no khong thé lat
do cac gia va giai phong vat ligu tro (bui d4). Biéu
nay thuong xay ra khi hé thdng gi4 gan hon 60m
v6i nguon phaét sinh vy no.

+ Tai cac duodng 10 6 toe do gi6 lon, bui c6
thé bi thoi bay ra khoi gia lam giam hiéu qua ngan
ngua bao vé;

+ Hé thong sir dung bui da c6 tac dung tdi
da v6i ngon lira c6 toc do lan truyén tir 100 + 500
m/s. Diéu nay lam han ché kha ning ung dung
trong nhiing diéu kién khac nhau cua vy chay - no;

+ V6i cac guong dao 10 va khai thac tién
nhanh, hé thong sir dung bui da gap phai kho khin
trong cong tac lap dat do phai di chuyén lién tuc dé
dam bao khoang cach téi wu.

+ Cang nhiéu thiét bj trén duong 10, kha
ning lap dat hé thdng chdng chay lan truyén voi
cac dic diém k§ thuat can thiét cang kho khan.

+ Khi guong dao 10 hoic khai thac cang tién
nhanh, hé théng chdng chéy lan truyén cang phai di
chuyén nhiéu dé dam bao khoang cach theo yéu cau.

+ Hé théng chdng chay lan truyén bi dong co
thé bi giam hiéu qua lam viéc bai khéng gian tréng
trong duong 10, vi du nhu duong 10 bi rdng ndc.
4.2.Hg théng chia dong

So véi cac hé thdng chdng chéay lan truyén
bi dong, hé thong chu dong c6 nhing wu diém sau:

- Chéat gay trc ché dap tit chay nd duoc phan
tan bai mot nguon nang luong khép kin doc 1ap;

- Hé thdng phu hop véi nhitng duong 10
Xuyén via chinh, noi ma thuong cd chiéu cao nho
hon 80% chiéu rong;

- Hé théng phu hop véi nhitng khu vuc co
guong (dao 10 hoac khai thac) tién nhanh;

- Hé théng mang tinh tiéu chuan an toan cao
do c6 kha ning dap tit ngon lira true khi nd phét
trién thanh mot vu nd véi quy mé day du.

- Heé théng co thé phat hién dugc giai doan
dau cua cong tac lan truyen

Hau hét cac hé thong yéu cau phai c6 ngudn
dién cung cap bén ngoai, chi c6 hé théng cua Nga
hoat dong doc 1p dua trén cam bién ap suét, khong
phu thudc vao ngu0n dién. Tai cac mo than ham lo,
viéc cung cap nguon dién cé co cAu phong no
twong d6i phac tap, nhét 1a déi vé6i céc thiét bi can
di chuyén lién tuc theo tién d6 san xuét. Tuy nhién,
van dé nay c6 thé khac phuc bang céch st dung pin
hozc binh 4c quy.

5. KET LUAN
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Dua trén tong hop kinh nghiém cho thay,
cac phuong phap chéng chay lan truyén chu dong
¢6 nhiéu vu diém hon so véi cac phuong phap bi
dong. Tuy nhién, h¢ thong chdng chay lan truyén
chi dong phuc tap, kho lap dat va gap kho khan
trong cdng tac di chuyén, cum thiét bi co gia thanh
cao. C4c mo than ham 10 tai Viét Nam hién nay c6
nhiéu dién san xuit dao 16 va khai théac nén kha
ning 4p dung rong rdi hé théng chdng chay lan
truyén cha dong phic tap, c6 gia thanh cao nhu
trén tai tat ca cac dudng 1o co nguy co chay nd 1a
chua thyc té.

Véi diéu kién khi hau néng am tai Viét Nam,
cac duong 10 thudong xuyén ¢ ro nudc qua cac ké
nat tir bé mat dia hinh hodc vang dat da 1an can.
Do d6, cac hé thdng chong chéy lan truyén st dung
bot da s& tré nén kém hiéu qua, nguyén nhan do
céc bot da s& bi von cuc. Ngoai ra kha nang giit on
dinh cac hé thong sir dung bot da ciing gap nhiéu
kho khan, dac biét tai cac duong 16 ¢6 luu luong
gi6 16n.V6i muc tiéu chinh la nang cao an toan,
hiéu qua trong phong chéng chay nd, cling véi yéu
t6 d& dang thuc hién gia cong, lap dat, bao dudng.
Trong giai doan hién tai, phwong phap chong chay
lan truyén bang hé thong tii nudc treo theo kiéu
Nhat Ban duoc coi 1a kha thi, c6 kha nang san xuat
noi dia cao, pht hop véi diéu kién thuc té cua cac
mo ham 10 tai Viét Nam.
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Ap dung hd chiéu khoan né min hep ly nham nang cao hiéu qua né
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Tom tit

Tur khoa:

Puong 16 da; hiéu qua nd min;
ho chiéu khoan n6 min; 16 min dot
pha; M6 ham 10; kiéu dot pha, thuc
nghiém.

Ap dung ho chiéu khoan né min c6 kiéu 156 min dot phéa phu
hop 12 mot van dé hién nay dang dugc quan tam nghién ciru nham
nang cao hiéu qua né min tai cac duong 16 da trong cac mo Ham 10
& Quang Ninh. Theo thong ké trong va ngoai nudc thi nhém 16 min
dot phé trong ho chiéu khoan nd min thuong phan lam hai kiéu
chinh d6 1a kiéu hinh ném va kiéu lang try. Trong do, kiéu hinh
ném gém c6 ném ding, ném ngang, ném ndc, ném nén, ném
héng..., kiéu hinh lang tru thuong co lang try tam giéc, tir giac, lang
tru c6 15 khoan tréng, lang tru kiéu xoén éc... Théng qua viéc khao
st thuc té cho thdy cac mo Ham 1o thuong sir dung mot sé6 mau ho
chiéu quen thudc 1a kiéu dot pha hinh ném c6 4 dén 6 15 khoan.
Nhin chung kiéu dot pha nay thuong cho hiéu qua khoan né min
khong cao, hé sé sir dung 15 min thudng chi dat 0, 7+0,8 va thuong
c6 nhiéu da quéa c&, da ving xa, giy hu hai két cau chong giir va
thiét bi trong duong 10. Nhom tac gia dé xuat thyc nghiém ap dung
ho chiéu khoan no min kiéu dot pha hinh lang tru ¢6 2 16 khoan
tréng tai mot sé duong 16 da & Quang Ninh. Ket qua thuc nghiém
da cho thiy loai ho chiéu nay cho hiéu qua ndé min cao hon ho
chiéu thuong ding & cac mo Ham 10 rat rd rang, dac biét c6 mot sb
chu k§ né min hiéu suat né min dat 100, trung binh dat 97. Do vay,
day cling duoc xem la giai phap tot dé nang cao hiéu qua né min va
nang xuat dao 10. Tuy nhién véi s6 lwong chu ky thir nghiém va vi
tri duong 10 dugc tién hanh thyc nghiém han ché cho nén chua
danh gia duoc triét dé hiéu qua mang lai cua céc ho chiéu da dé
xuit. D& mo rong pham vi ap dung dang ho chiéu nay thi cac mo
Ham 10 can phai dau tu thém mot s6 thiét bi, khao sat ky ludng tinh
trang dia chat, tap huan dao tao nang cao tay nghé cho céng nhan.

1. GIOI THIEU

Van de€ nang cao nang xuat dao 10, dao ham

chinh cac cong ty than thuoc TKV va phan con lai
duoc thuc hién béi mot so cong ty ¢o phan khong
thuéc TKV. Trong qué trinh khao sat thuc té tai

trong dé rn ciing biang phuong phap khoan nd min,
cling nhu ap dung ho chiéu khoan né min mot cach
hop ly ¢ Viét Nam da duoc nhiéu téc gia nghién
ctru va cd mot sb két qua duoc sir dung kha phd
bién. Do dic diém khdi da & mdi khu vuc co dic
tinh co 1y khac nhau, tinh chat va tim quan trong
cac du an khéac nhau din dén viéc &p dung cac
phuong phap dao 10, dao ham ciing rat khac nhau
[3]. Mic du vay, theo théng ké thuc té viéc dao 10
trong da ctng ¢ vung mé Quang Ninh trong giai
doan 2015 dén 2020 chu yéu sir dung phuong phap
khoan n6 min [6]. Viéc khoan né min & mot sé dur
an dao 10 xay dung co ban duoc thuc hién phan I6n
boi Cong ty Xay dung Ham Lo -TKV, mot phan
dugc thuc hién boi cac phan xuong dao 10 cua
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hién truong cho thay, hau hét cac ho chiéu khoan
nd min déu duoc 1ap sin theo mau cua timg duong
10 hozc tung khu vyc. Cac thdng sb trong ho chiéu
khoan né min nhat Ia vi tri, chiéu sau, kiéu dot pha
cta céc 16 khoan dot pha khong duoc thay ddi linh
hoat, trong khi diéu kién vé co 1y khdi da nhu goc
phuong vi, do dbc 16p da, do phan lop khbi da,
chiéu day khdi da lai bién d6i thuong xuyén. Viéc
nay di lam cho két qua né min ¢ cac guong 10
ciing khong dong déu. Tham chi ¢é nhiéu vu nd bi
phut. Theo kinh nghiém caa mét s6 chuyén gia vé
khoan n6é min trong linh vuc dao ham, cic vu
guong nd min bi phut ¢6 nhiéu nguyén nhan, trong
d6 nguyén nhan chu yéu 1a do viing 16 min dot pha
khéng phét huy tac dung, nhét 1a trong diéu kién
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khdi da ran cung [1,8 9]. Do do viéc nang cao hiéu
qua nd min trong da ran cang cing rat can quan
tam dén van dé ap dung ho chiéu co kiéu 16 min
dét pha phu hop.

2. CO SO LY THUYET/PHUONG PHAP
NGHIEN CUU

2.1. Cac nhom 16 min trong hé chiéu khoan né
min trong da rian cing [1]

Trén thyc té c6 nhiéu cac phan loai hay
goi tén cac nhom 16 min trong ho chiéu khoan no
min trong d4 ran cing nhu nhom 16 min tao rach,
tao bién, ph4, nén... Tuy nhién phan loai cac
nhém 16 min pho bién hién nay 1a phan loai theo
chirc nang pha da ciia nd, Theo [1,8], khi nd min
trong d4 ctmg thuong st dung phuong phap nd
min vi sai, do d6 & mot ho chiéu khoan né min
trong thuong ¢6 3 nhoém 16 min nhu sau: 16 min
dot pha, 16 min pha, 16 min bién. Mdi nhom 16
min déu c6 nhiém vu pha da nhat dinh trong ho
chiéu né min.

Nhiém vu ctia nhom 16 min dot phé trong
ho chiéu 1a phai chuyén khdi da lién ké tir trang
thai tinh (khong mang song no) sang trang thai
dong véi 2 mién lién tiép: mién pha huy gion dot
pha (nam truc tlep bén phat min) va mién bién
dang dan hdi (nam bén ngoai mién pha hay gion
d6). Nho @6 ma nhom 16 min dot pha da tao ra
duogc khoang tréng ban dau trong guong 10, dong
thoi tao ra cac xung chan lan téa lam nut né ving
da xung quanh, chinh I tién d& quan trong cho
céc 16 min nd sau phé v khéi da [6].

2.2. Mt sb kiéu ddt pha co ban

Trén thuc té, viéc lya chon kiéu dot phé
thudng can ctr theo dic diém vé diéu kién khdi
da, cong nghé khoan, ching loai vat lidu nd sir
dung nho nén c6 rat nhiéu kiéu dot pha khac
nhau. Theo [1,5] dué6i day la cac kiéu dot pha co
ban:

2.2.1. Kiéu dgt pha hinh thap:

Dic diém: Day cac 16 min dot pha dong
thoi tap trung vao gan trung tim guong tao thanh
mot duong thang dung, dé sau khi nd dot phéa sé
tao thanh mot khdi khdng gian gan gidng khdi
ném ding & phan trung tdm cua guong 0.
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Hinh 1. So d6 kiéu d6t phé hinh théap

Co s¢ &p dung: Kiéu dot pha nay thuong
4p dung cho guong 10 trong khéi da ran cung
dong nhat hoic phan Iop dbc ding, co do rin
ciing khac nhau, hudng dio cua duong 10 gan
nhu vudng goc vai mat phan 16p.
2.2.2.Kiéu dgt pha hinh ném dimg

Hinh 2. So d6 kiéu d6t pha hinh ném diing

Co s¢ ap dung: Dang ném nay thuong duoc
sir dung trong truong hop guwong ham 10 ¢6 dién
tich khong 1on, (nhé hon 20 m?), trong diéu kién
khéi da trén guong dong nhat hozc goc dbc khe nit,
phan I6p thang dung, hudng dao song song Voi
duong phuong cua khe nat, mat phéan 16p.
2.2.3.Kiéu dgt pha ném ngang

FTTIN

%

Hinh 3. So d6 kiéu d6t pha hinh ném ngang

Dic diém: Pay cac 16 min dot pha dong thoi
tap trung vao gan trung tim guong tao thanh mot
dudng nam ngang, dé sau khi nd dot pha s& tao
thanh mot khéi khong gian gan giéng khéi ném
ding & phan trung tam cia guong 10.

Co s¢ ap dung: Dang ném nay thuong duoc
sir dung trong truong hop guong ham 16 ¢6 dién
tich khong 16n, (nhé hon 20 m?), trong diéu kién
khéi da trén guong ddng nhét hozc géc dbc khe nut,
phan 16p nim ngang, huéng dio song song Voi
duong phuong cua khe nuat, mat phan 16p.
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2.2.4. Kiéu dgt pha ném day
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Hinh 4. So dd kiéu dot phé hinh ném day

Dic diém: Pay cac 16 min dot pha dong thoi
tap trung vao gan nén 10, hop véi nén 10 tao thanh
mat ném khdi ngang..

Co s6 ap dung: Khéi da phan 16p hoic nat né,
ma duong 10 dao gan nhu theo dudng phuong cua
khe nut, da ndc kém bén viing, dot phé tao ném
theo cac khe nit dudi nén.

2.2.5. Kiéu dgt pha ném dinh

jj’IIII%
L et

Hinh 5. So d6 kiéu dot pha hinh ném dinh

Dic diém: Pay cac 16 min dot pha dong thoi
tap trung vao gan néc 10, hop véi néc 10 tao thanh
mot khbi ném ngang..

Co s6 &p dung: Khdi d4 phan 16p hoac nat né,
ma duong 10 dao gan nhu theo dudng phuong cua
khe nat, ¢ nén kém bén viing, dot pha tao ném
theo céc khe nirt duai néc.

2.2.6. Kiéu dgt pha ném héng

Dic diém: Pay cac 16 min dot pha dong thoi
tap trung vao gan mot bén hong 10, hop véi mot
bén hdng 10 tao thanh mot khéi ném dung.

Co so &p dung: Khdi d4 c6 mat phan I6p
hoic khe nit déc ding, ma duong 10 dao gan nhu
theo huéng dudng phuong cua khe nit, da noc bén
vitng, dot pha tao ném theo khe nuit bén héng.
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Hinh 6. So 6 kiéu dot pha hinh ném hong

2.2.7. Kiéu dgt phd hinh lang tru 6 16 khoan
trong ¢ trung tam
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Hinh 7. So d6 kiéu d0ot pha hinh lang tru c6 16 khoan
trong ¢ trung tam

Dic diém: Cac 16 min dot pha bd tri song
song véi nhau va thing géc véi mit cua guong 10

Co so ap dung: Khéi da dong nhat ran cing
trung binh va trén trung binh; nhat 1a khi duong 10
¢ mat cit ngang khong lon.

2.2.8. Kiéu dgt pha hinh ling tru c6 16 khoan sau
dot bien

FPLET L*) f.'a.-L"a.._% .............
2 : S Ni
B
oo % ¢
b
L] HE
gwwwmmcmq% Wi J

Hinh 8. So d6 kiéu dot pha hinh lang try c6 16 khoan
sau dot bien

Dic diém: Nhom 16 min dot pha bd tri song
song cach nhau 300+500mm. Mét 16 min sau gap
1,5 dén 2 1an céc 15 khac va dugc nap nhiéu thude
hon céc 16 min khéc. Khi né dong thoi tat ca cac 15
min dot pha thi 15 min sau dot bién nay lam dat da
vang manh va nhanh hon, tao ra khoang trong cho
céc 16 min ké bén.
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Co so &p dung: Khéi da dong nhat co do
cang trung binh va dudi trung binh.
2.2.9. Kiéu dot ph& hinh ldang tru xoan oc
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Hinh 9. So d6 kiéu dot pha hinh ling tru xoin ¢

Dic diém: Céc 15 khoan tréng va céac 15 min
song song véi nhau, tré thanh duong sinh caa mét
mat xodn 6¢ bat dau tir 15 khoan tréng. Khoang
céch giira cac 16 min sau dén mit phang tao thanh
boi cac 16 min trudc do can phai bang chiéu rong
cua mat phang do.

Co so &p dung: Khéi da doéng nhat co do
ctng trung binh va trén trung binh, tiét dién guong
10 I6n.

Nhan xét: Trén day la nhiing kiéu dot pha
thuong &p dung trén thyuc té da duoc nhiéu tac gia
thuc nghiém ciing nhu thé hién & mot sé tai liéu
nhu [1,5,6]. C6 thé nhan thay rang c6 2 kiéu dot
phé chinh d6 1a kiéu dot pha hinh ném va kiéu dot
phéa ning try. Kiéu dot pha hinh nén 1a sau khi nd
min nhoém 16 min nhém 16 dot pha nay sé tao
thanh mét 13 trong c6 dang twong ty hinh ném trén
mit guong 16. Kiéu dot pha hinh ling tryu 12 sau khi
nd min nhém 16 min dot phé nay sé tao thanh mot
15 tréng co dang tuong ty hinh lang tru trén mat
guong 10.Viéc ap dung cac kiéu dot pha noi trén
can ctr chu yéu vao tinh trang céc vét nut, mat phan
l5p khéi d4 trén mat guong 10 va do ran cang cua
khéi da. Biéu nay hoan toan hop 1y déi véi nguyén
ly tach pha khéi dé ra khoi mat guong. Ngay nay,
dé nang cao niang xuit lao dong c6 thé lya chon
kiéu dot pha theo diéu kién cong nghé khoan
guong 10 va diéu kién sic cong pha thude nd va do
vi sai cua kip nd. Khi d6 cac 16 khoan duoc thiét ké
da dang hon, chiéu sau 16n hon va tién do dao 1o
cling 16n hon.

2.3 Cac dang dét pha thwong dung trong cac ho
chiéu khoan né min trong da rin cang tai mat
s6 mé than viing mé Quang Ninh

2.3.1 Pac diém vé khoi dda vimg mé Quang Ninh

Can cr vao thong ké thyc té tai cac duong 10
da cua cong ty than Ubng Bi khu Trang Bach,
Ddong Véng, Cong ty than Nam mau khu 10 xuyén
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muc +125, Cong ty than VVang Danh khu Cénh ga,
Cong ty Than Hon Gai, Cdng ty Than Nui Béo cho
thdy dac diém va tinh chat co 1y khéi da duoc thé
hién nhu trong Bang 1:

Bang 1: Thong ké dac diém tinh chat co ban cua khdi da
vung moé Quang Ninh

Tén Sankét | Catkét | Botkét | Sétkét
(s6 miu) (14) (226) (362) (171)
Cuong do
chiu nén, 13,1 10,5 5,4 3,67
o n (T/m?)
Cuong do
chiu kéo, 1,09 0,93 0,55 0,43
ok (T/m?)
Trong luong
thé tich 2,63 2,66 2,68 2,74
y (T/m?)
GOc ndi ma
St ¢ (d0) 34 34 32 31
Hé so6 kién ¢o
wungbinh, £ | 3 10 5 8
Luc dinh két
don vi, 38,7 32,6 12,6 8,7
¢ (T/m?)
?96 doccia | 460 | 45:60 | 45:60 | 45:60
6p ., o (d9)
Mat do khe
nat trung binh 8 11 14 19
(céi/m)
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Can ctr vao so liéu thong ké trong Bang 1,
nhom tac gia nhan thay, trong khu vuc nay cac lop
da c6 tinh chét tir trung binh dén rén ctng, goc dic
cua lép trung binh, tai cac duong 10 doc via va
xuyén via sir dung 16 khoan dot pha kiéu hinh ling
tru s& c6 nhiéu loi thé.

2.3.2 Kiéu dot phé thuc té ap dung ¢ mét so
duwong lo da

50 06 BE TRI LS KHOAN
TL 1:50 —

2945

1700

i
—k l )
Hinh 10. So db bb trf 15 khoan dot pha ho chiéu
duong 10 tiét dign Se< 95m*
Théng qua khao sét thuc té tai mot s6 duong
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10 doc via va xuyén via dao trong da & mot sb
Cong ty khai thac than mo Ham 10 trong ving
Quang Ninh nhu: Cong ty Than Vang Danh, Cong
ty Than Udng Bi, Cong Ty than Nam Mau, Cong
ty than NGi Béo..., c6 thé tong két duoc mot sb
kiéu dot pha thuong xuyén dugc &p dung nhu sau:

DPb6i voi duong 10 tiét dien Sg < 9,5 m?
thuong ap dung ho chiéu nhu hinh 10:

S lwong 16 khoan dot pha gdm 4 18, hudng vé
trung tm guong, goc nghiéng trung binh khoang
80+ 85°, chiéu sau cua 16 khoan dot pha Ly, = 1,7m,
I6n hon chidu sau ciia 15 khoan phé va tao bién tir 0,2
dén 04 m, khoang céch giira cac 16 min dot pha
650+ 700mm. Ddi voi duong 10 tiét dign Sq< 16m?
thuong &p dung ho chiéu nhu hinh 11:

S0 D6 BO TRILS KHOAN
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Hinh 11. So dd d bb tri 15 khoan ho chiéu duong 10 tiét
dién S¢< 16m?

S6 lugng 16 khoan dot pha gém 4 13, hudng
vé trung tAm guong, goc nghiéng trung binh
khoang 80+ 85° chiéu sau cua 16 khoan dot phéa
Lo = 1,6m, 16n hon chiéu sau cua 16 khoan pha va
156 khoan tao bién tir 0,2 dén 0,4 m, khoang cach
gitra cac 16 min dot pha 650+ 700mm

Déi véi duong 10 tiét dién Sy< 23m? thuong
ap dung ho chiéu nhur hinh 12

S6 luong 16 khoan dot pha gom 6 13, dot pha
kiéu ném ngang, goc hudng vé trung tam guong,
goc nghiéng trung binh khoang 80+ 85°, chiéu sau
cta 16 khoan dot pha L4, = 1,6m, lén hon chiéu siu

cua 15 khoan phéa va tao bién tir 0,2 dén 0,4 m,
khoang cach giita cac 16 min dot pha 650 700m.

HO CHIEU KHOAN NG MIN
e i troamgr e #A-i-8)

[}

LA I Iy A I
Hinh 12. So db bé tri 15 khoan hé chiéu duong 10 tiét
dién Sq< 23m?

2.3.2 Két qud né min tai thuee dia
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Vi cac ho chiéu dién hinh trén, qua theo ddi
& mot sb duong 16 dao trong da c6 hé s kién cb
trung binh f=4+6, cho thay hiéu qua né min khong
cao: Heé sé sir dung 16 min k = 0,65+ 0,7, chiéu sau
tién guong trung binh chi dat 1,1 +1,2 m trén mot
chu ky nd, c6 nhidu d4 qua ¢, da ving xa, giy x0
léch vi chéng, mot s6 chén bé tong bi da ving
tring nén bi nat v (thé hién trong hinh 13).

a. Cot vi chong bi bop méo,  b. Tam chén bé tong bi
3(6 léch ) - nut g, X0 léch
Hinh 13. Anh huong dién hinh né min dén vi chéng sau
tai hién truong
2.3.3 Phan tich wu nhwoc diém cua hé chiéu si
dung 16 min dgt pha dang ném

Uu diém: Ho chiéu st dung dot pha kiéu
hinh ném ¢6 so do 16 khoan don gian, sb lugng 16
khoan nho, tiét kiém duoc thoi gian khoan
guong, dugc cac mo than sur dung thuong xuyén
nén cdng nhan thao tac thanh thao.

Nhuoc diém: Véi cac ho chiéu sir dung 15
min dot ph4 kiéu hinh ném thuong c6 mot sb
nhugc diém nhu sau:

Do cé4c 15 khoan nghiéng thuong c6
hudng chum vao trung tdm cua mat guong cho
nén cong nhan rat kho thao tac chinh xéac vé goc
nghiéng cua 15 khoan trong diéu kién mat guong

khéng phang biéu nay c6 anh su dong déu vé
hiéu qua né min, rat d& xay ra hién tugng “phut”
min, hién tugng “om” min .

Do goéc khoan nghiéng hudng miéng 16
khoan ra vach 16 nén sau khi né min dit da ving
xa hon, d& 1am x0 léch vi chéng va nit v& chén
10, cling c6 thé giy hu hai cac thiét bi trong
duong 10, dong thoi 1am ra tang thoi gian xdc boc
dat da.

Goc nghiéng cua 16 khoan dot pha
thuong la 80+85° thuong chi phu hop véi cac
thiét bi khoan nhé nhu may khoan chan chéng
YT-28, c¢6 chiéu sau 15 khoan nho hon 2m. Néu
st dung xe khoan c¢& I6n, chiéu sau 15 khoan trén
2m thi rat kho thao tac do chiéu rong duong 10
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khéng lon, khi khoan nghiéng can khoan dé
vudng vao noc 10 va hong 10. Cho nén véi ho
chiéu dot pha dang ném rét khoé cé thé ap dung co
gioi hoa dé nang cao chiéu sau tién do trong mot
chu ky né min.
2.4 . Pé xuit kiéu dot pha phi hep

Thuc té chitng minh di st dung céc thiét
bi khoan hién dai (téc d6 khoan cao véi bia khoan
thuy lyc, viéc dinh vi 15 khoan dé dang nho thiét
bi dién tu...) va vat liéu nd uu viét hon (thudc nd
c6 sirc cdng phé 16n hon, sb seri kip vi sai dién

hozc phi dién nhiéu hon d& dang hon cho viéc diéu
khién no...) hay sir dung céc loai khoan khi nén
don gian thi ho chiéu khoan nd min hop Iy van
déng mot vai trd then chét, quyét dinh dén hiéu
qua cong tac khoan, né min [9]. Trén co s nhiéu
nam thi cong tai cac duong ham giao thong, thay
dién, lam viéc vaoi cac chuyén gia nude ngoai don
vi tu van da két hop va dé xuét ho chiéu khoan nd
min véi cum dot pha try, str dung 16 khoan trong
(khéng nap thudc) duong kinh ¢ (90-:-150)mm.
Céc ho chiéu nay da dwoc ching minh hiéu qua
qua thuc tién thi cong, véi tién do chu ky dat tur
3,5+4,2m cho duong ham tiét dién I6n hon 45m?
ty thuoc do cang cua da va tién do chu ky
2,5+3,2m cho c4c tiét di¢n nho hon.
2.4.1 Gidi thiéu vé hé chiéu siz dung 16 min dot
pha kiéu ling tru

Ho chiéu khoan né min sir dung cum dot
pha tru di duoc ap dung rong rai tai cac nudc
phét trién, ciing nhu mot sé don vi thi cong dao
ham giao thong, thily dién tai Viét nam. Nhom 15
min d6t phé tru duoc ciu tao vai tir 1+ 3 15 khoan
duong kinh 16n ¢ = 90+150 mm & trung tam
ving dot pha ma khdng nap thubc. Cac 15 khoan
nay c6 tac dung tao khoang trong hay con goi la

mit thoang ban dau cho gwong nd. Xung quanh
156 khoan tréng cac 156 khoan duong kinh nho nap
thudc s& duogc bé tri cling so dd diéu khién vi sai
hop ly. Véi ho chiéu st dung dot phéa kiéu ling
tru cac 16 khoan trong ho chiéu s& duoc khoan
thang ma khong can khoan nghiéng nhu dot pha
kiéu hinh ném.

o.o.é
ol

|
!
® i«
|
|
|
I
i
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a. botphalls  b. Dot pha 2 c. Mang 16 min
trong dwong 16 trong duong  dot phé kicu lang
kinh 16n kinh 16n tru 2 15 tréng

Hinh 14. M6 hinh d6t pha kiéu lang tru [8]

2.4.2 Qua trinh &p dung va két qua né min thi
nghiém theo hg chiéu dét pha ling tru

Ho chiéu dé xuat thir nghiém: Trén co so
kich thudc tiét dién dao, diéu kién dia chét tai
guong 10, dac diém cua thiét bi thi cong hién co
ctia phan xudong Pao 10 Cong ty cd phan xay Tu
van va Xay dung Asean tai guong 1o xuyén via
mot duong xe muc -50, khu Tay Quang La, tu
PK 175 nhu sau, tic gia dé xuat ap dung ho chiéu
n6 min thir nghiém nhu sau:

17 18 18

Hinh 15: So dd b tri 16 khoan

Bang 2: CAc chi tiéu co ban cua ho chiéu

stt Chi tiéu ponvi | | S8 | Ghichg
uwong
1 | Tiét dién dao m? 9,4
2 | Tiét dién str dung m? 6,7
3 | Bo cung cua da f 68
4 | Tién d6 mot chu ky m 1,52
5 | Hiéu suat n6 min 95%
Khbi luong da 1 3 Nguyén
6 chu ky m 14,29 khoi
7 | Khéilugngdilmlo | me | 94 | NI
8 | Thubcnd 1 chu ky kg 35,2
9 | Thuoend Im 1o kg 23,2
10 Chi t1§u thudc nd kg/m? | 246
don vi
11 So k|p visai l Céi 42
chu ky
12 | Sé Kip vi sai 1m 10 Cai | 27,63
13 | Tdng sb 15 khoan 15 44
- ¢ 105mm 16 2
- ¢ 45mm 16 42
14 Day cau m 22,8
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Két qua thir nghiém: Viéc thir nghiém theo
ho chiéu d& xuét duoc tién hanh 10 chu ky né min
lién tuc, tai duong 10 xuyén via da, tiét dién guong
dao 9,4m?, da f =8+10 thugc dy 4n dao 16 chuan bi
muc -50, Tay Quang La do Cong ty C6 phin Tu
van va Xay dung Asean dam nhiém.

a. Thi cong nap no min b. Cum 15 min dot phé
Hinh 16. Hinh anh né min thir nghiém tai hién truong

Theo két qua ndé min thir nghiém tai hién
truong cho thay, sir dung ho chiéu nd min dot pha
kiéu lang tru da dap ung dugc hau hét cac chi tiéu
vé miat ky thuat dac biét 1a hé sb st dung 16 min
ciia mot s chu ky da dat toi 100%, trung binh
97%, giam chan dong do séng khong, khong gay
ra hién twong x0 l&ch vi chdng, nit v chén 10, da
vang trong pham vi 10+-20m, dai déu trén nén 10,
kich c& d4 sau n min dong déu, khong c6 da qua
. Ngoai ra né min theo ho chiéu dot pha kiéu
ning tru da cho mot s6 két qua vuot troi vé chi
tiéu ky thuat so voi ho chiéu né min ma phan
xuong thi cong thuong ap dung.

Hinh 17: Hinh anh et qua sau ét chu W min
theo hé chiéu d6t pha lang tru
Bang 3: Két qua no min thir nghiém theo ho chiéu dot
phé kiéu lang tru

Stt Céc chi tiéu Pon Gia tri Ghi
vi cha
1 | Tiét dién dao m2 9,4
2 | B9 cung cua da f 8-:-10
3 | Chiéu sau 16 khoan m 1,6
4 | Tién do mot chu ky m 1,6
5 | Hiéu suit nd min % 97%
6 | K.Luong d4 Ichu ky m3 15,04 Ngﬁg?n
7 | Thudc nd 1 chu ky kg 35,2
8 | Thudc nd 1m 1o kg 22,0
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9 Chi t.1eu thuéc no kg/m3 2,34
don vi

10 SoA kip vi sai trong Cai 42,0
mot chu ky

11 | So kip vi sai Im 10 Céi 26,25

12 | Tong s6 16 khoan 15

- ¢ 105mm 16 02

- ¢ 45mm 15 42

Bang 4: Bang so sanh mot s6 chi tiéu kinh té ky thuat
cua ho chiéu thir nghiém va ho chiéu thuong ap dung

SUI cacchitieu | QWY | Pom | p B | C
t cach | vi
1 | Thudcnd Pél Kg | 24,49 | 2954 229
p | Kipdienvi cai | 2922 | 4615 | 31
sai 4
3 | Daydienno | Day || 47439 | 3931 | 300
min doi
Choong 7122 .
4 khoan d4 mm Cai 0,70 1,15 1,0
g | Muikhoan | 1224 o | 509 | 292 | 26
da mm
g | Patlambua m3 | 0022 | 0040 | @93
min 5
Miii khoan -
7 16105 mm Cai 0,01 - -
Choong L=1
8 khoan [ n_1 Céai | 0,0005 - -
89
Ghi chu:

A- Két qua phuong an ho chiéu thir nghiém
B- Két qua phan xudng dao 16 Cong ty Asean .
C- Phuong an dinh muc 4p dung tai cong ty Xay dung M6 Ham Lo

3. KET QUA

Viéc thi diém nham &p dung ky thuat mai,
nang cao chat luong khoan né min da nhéan dugc
sy quan tdm cia nhiéu cong ty dao 16 va khai
thac than néi chung, do d6 cong tac thi diém
duoc dién ra thuan loi, an toan. Nhom tac gia va
don vi thi cong di tién hanh thi diém duoc 04 lan
nd. Két qua cho thay sir dung ho chiéu dot phéa
kiéu lang tru c6 dugc nhu sau:

Pam bao hinh dang, kich thudc, tiét dién
duong 10 theo thiét ké;

Pat d4 nd ra phai dong déu, dam bao c&
hat phii hop vai thiét bi xdc boc va khong ving ra
qua xa;

Giam chan dong do né min gay ra va anh
huéng xau téi khdi da bao quanh duong 10, thiét
bi, két cau chéng gan guong 10;

Hé sb sir dung 16 min hop ly (hiéu suét nd
min > 95%);

Giam hé s6 thura tiét dién (dao vuot), giam
khdi lugng xic bbc van tai ciing nhu chén chong

* HNKHCN Lan VI thang 05/2020
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10 (dic biét khi chdng bang vo BTCT lién khbi
db tai chd);

Pam bao céc chi tiéu kinh té nhu: chi tiéu
thudc nd don vi, s6 luong kip, mét dai khoan...
trén mot mét 16 hay mot khoi da.

4. THAO LUAN

Ho chiéu khoan n6 min 1a mot yéu té gop
phan khong nho dén niang xuat dao 10, chét lugng
duong 10 va toc do dao 16. Bé phi hop voi diéu
kién san xuat trong duong 16 nhu diéu kien khoi
da, diéu kién veé téc do dao 1o, ky thuat dao 1o, két
Cau chéng gitr thi viéc thay ddi ho chiéu nd min
can duoc tién hanh thuong xuyén. Tuy nhién khi
thay d6i ho chleu khoan né min cling can phai
dam bao mot sb yéu té nhat dinh can thao luan k§
cang nhu:

Pam bao vé cong nghé khoan: Théng
thuong cac mo déu sir dung may khoan YT 28,
dé khoan céc 15 khoan co duong kinh ¢ 75 tro 1én
thi may khoan nay khéng thuc hién dugc. Nhu
vay, can cai tién va dau tu thém mot sé loai may
khoan khac phu hop hon.

Pé ap dung cac ho chiéu dot phé lang tru
cling can khao sét k§ ludng diéu kién dia chit cua
ting doan duong 10. Do d6 can xay dung ban dd
dia chat, dia tang chi tiét dé c6 ké hoach xay
dung cac loai ho chiéu mau phu hop.

Ap dung ho chiéu dot pha kiéu ling tru
cho cac duﬁmg 10 mo thuong kém theo phuong
phap nd min tao bién. P nang cao hiéu qua
phuong phap nay, chu dau tu can c6 ké hoach st
dung kip vi sai c6 sé vi sai lon, thuc nd c6 sic
cong pha 16n, c6 thé thay thé vi chéng bing neo,
bé tdng phun...

Do khéi lwgng 16 khoan Ién hon so vai ho
chiéu thuong ding ¢ c&c mé nén can cb bién
phép nang cao toc do khoan guong nhu dau tu
thiét bi khoan tét hon, can trii trong cong tac dao
tao nang cao tay nghé cho cong nhan.

5. KET LUAN

Ap dung ho chiéu khoan nd min kiéu dot
pha hinh lang tru la giai phap c6 thé nang cao
duoc hiéu qua khoan né min, gop phan nang cao
téc do dao 16 da cho cac mo Ham 16 viing Quang
Ninh. Thong qua qua trinh thuc nghi¢m tai hién
truong cho thay ap dung ho Chleu nay da giai lam
giam chi phi Ve luong thuéc nd don vi, vat liéu
nd khac, tang hé s6 st dung 16 min, giam kha
nang hu hai vi Chong giam luong da Vang xa va
da qua co gop phan nang cao nang xut xtc béc.

Ho chleu khoan né min kiéu dot phéa hinh
lang tru can duoc nghién ciu thuc nghiém rong
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rai hon, tir cac két qua thu duoc s& danh gia duoc
hiéu qua khoan né min chi tiét hon, tir d6 s& co
ké hoach ap dung rong rai ¢ cac duong 10 da
trong cac moé Ham 10 ciing nhu trong toan viing
Quang Ninh.
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Hiéu qua phong chdng than tw chay véi giai phap sir dung chat thai xi tro
bay tir cac nha may nhiét dién

Hoang Vin Nghi'*, Pham Thi Thay?,
'Phong Dao tao, Truong Pai hoc Cong nghiép Qudng Ninh
2Khoa KHCB, Truzong Pai hoc Cong nghiép Qudng Ninh

TOm tit

T khéa:Hiéu qua; Than tu chay; Xi
tro bay; Chay noi sinh; Metan; Pha
hoa; Lo cho.

Hién nay lwong Xi tro thai ra tir cAc nha may nhiét dién than rat
I6n. Xi tro bay cta cac nha may dién da dugc st dung trong cong
tac phong chdng chéy tai cac mo than trén thé giGi tir nhitng nam
80 cua thé ky trudc. P co rat nhiéu cong trinh nghién ciru phong
chbng chay mo tai cac mo Ham 10 ¢ Viét Nam nhu: Sir dung khi
Nito, Xay tuong cach ly bang cac vat liéu chong chay.. Bai bao dua
ra giai phap su dung chat thai Xi tro bay tir cac nha may nhiét dién
dé chéng than tu chay tai ca&c mo Ham 16 mang lai hiéu qua cao
trong viéc ngan ngira hiém hoa than tu chay, gép phan bao vé moi

truong khi tan dung ngudn xi tro bay thoat ra méi truong.

Abstract

Keywords:

At least four keywords; In
alphabetical order; Separated by
semicolon. (Times New Roman,
font 10, upper case at the beginning
of each keyword)

1. PAT VAN BE

Xi tro bay Ia phan con lai cia qua trinh dét
chay nhién liéu than da, than niu trong cic nha may
nhiét dién chay than.Tro bay la bui khi thai dudi
dang hat min thu duoc tir qua trinh d6t chay nhién
liéu than da trong cic nha may nhiét dién chay than,
la phé thai thodt ra tir budng dbt qua éng khoi nha
may. Tro bay duoc tan thu tir dng khéi qua hé théng
ndi hoi tinh luyén loai bo bét cac thanh phan than
(cacbon) chura chay hét.

Hién nay cac nha may nhiét dién than dang
hoat dong sir dung khoang 45 triéu tin mdi nam va
udc tinh hang nam cac nha may nay thai ratrén 16,4
triéu tan xi tro bay. Luong xi tro phét thai ra cha yéu
duoc xtr ly dudi hinh thirc chén 14p tap trung tai cac
bai chira cua cac nha may nhiét dién. Tuy nhién theo
danh gia ctia cac chuyén gia day khong phai giai
phap lau dai, do chi 2-3 nam nita cAc béi chira s& day
va khong con chd chira. Tan dung Xi tro dé san lap
mat bang, san xuét gach, xi ming, trong nganh mo
ham 1o....dugc coi 1a giai phap gilp giai quyét bai
toan luong xi tro phét thai cta cac nha may dién
trong thoi gian toi.

Trong nganh khai thac mo ham 10, xi tro bay
duoc tron dugc st dung xay dung cac tuong chan,
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cach ly viing pha hoa sau 10 cho, khu vuc khai thac
cll, khu vuc xay ra sy ¢6 chay no va lap day khoang
khdng gian phia sau 16 cho.

2. CONG NGHE SU DUNG TRO BAY NHA
MAY NHIET PIEN TRONG VIEC NGAN
NGUA THAN TU CHAY TAI CAC MO THAN
HAM LO

Xi tro bay nha may dién str dung trong cong
tac phong chdng chay tai cac mo than trén thé gigi tir
nhimg nam 80 cua thé ky truéc. Thoi gian dau, Xi tro
duoc dua xudng noi sir dung bang cac goong, hon
hop hén hop tro-nudc duoc tron trong godng. May
bom dit trong goong s& bom hon hop dua téi vi tri
str dung bang ng mém.

Hién nay, qua trinh chuan bj tro - nudc duoc
thuc hién trén mat bang mé va van chuyén xubng vi
tri sir dung bang hé thong duong duong ng (Hinh
1),

* HNKHCN Lan VI thang 05/2020
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Xitro dwge cﬁp vio Silo

Hanhop tro-nuge
Mit bing cong nghiép

B !!! Ee !! EroSaeS !!\ TR T

6200 s /n téu chinh 54 06 hop tro-nrge
[} hd

i 0 nm ‘i’ 00 \‘

1.2,3-Céc hf tidu th hén hop tro-nwée

Hinh 1. So db hé théng din, bom hdn hop tro-nuéc

2.1. CONG NGHE BOM HON HQP TRO-
NUGC VAO VUNG PHA HOA LO CHQ

Hon hop tro-nuée dugc tao ra trong may
tron trén mat dat, thong thuong cho thém vao hon
hop xi nha may dién va chét thai tuyén néi tir nha
may sang tuyén caa mo.

Ty Ié nuéc véi tro nha may dién s& quyét
dinh toi d6 dac caa hon hop:

., W-—nwoc cong nghiép [mz]

Chiso = S—tro nha may dién [m%]

b6 nghiéng ctia vung pha hoa, vi tri bom
hdn hop tro-nudc va chi s6 W/S s& quyét dinh
dén d6 dan trai ciia hdn hop tro-nude trong ving
pha hoa 10 chg.

Hé thong khai thac va cach thic thong gio
c6 y nghia nhét dinh, tac dong t6i hidu qua cua
phong chéng chay bang hén hop tro-nuée.Hién
nay, hé thong khai thic theo huéng doc va
phuong thic thong gidé hinh chit “U” doc theo
than nguyén khéi, doc theo ving phé4 hoa duoc ap
dung rong rai trong cdc moé (Hinh 2, 3, 4, 5).
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1
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 —
— Gid sach phi hon 16 cho
— Gio b
a. Bom hén hop tro-nude tir duimg 16 thong gio b. Bom hén hop tro-nude tir ¢a 2 dudmg 16

Hinh 2. Hé thdng khai thac theo hudng dbc tir
dudi 1én, pha hoa, thong gio hinh chit “U” doc theo
than nguyén khoi
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Hén hop tro-mréc

Puwong 6n¢n hén hop tro-mrde
- >

Lo doc wia thong gid

Puwong dng bom
hon hgp tro-mede

—— Huwéng gié sach
—P Hudng gi6 thai
Hinh 3. Hé thong khai thac doc theo duong
phuong phé hoa da vach véi thong gié hinh chir “U”
doc theo than nguyén khoi

éng bom hdn hop t‘omm'yc ;

| Hon hop
tro-nde

Doc via van tai

" Docvavanta | i :
Ong bom hén hop tro-nwde

Doc via van tai

"Doc via thong gid

— Gid sach
— Gi¢ thai

Doc via thong gio

Hinh 4. Hé thdng khai thac véi pha hoa d4 vach
thong gio hinh chir “U” doc theo ving pha hoa
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Hinh 5. Hé thdng khai thac véi pha hoa da vach
va thong gi6 hinh chit ”Y” vai gio bd xung va dan gio
thai ra phia sau 10 chg, chit “Z” Gi6 sach di doc than
nguyén khdi va gio ban di doc viing pha hoa va chir
2.2. CHEN KIN VUNG PHA HOA VA
PUONG LO BANG HON HQP TRO-NUOC

SAU KHI KET THUC KHAI THAC

Sau khi két thuc khai thac 10 cho tién hanh
thu hdi thiét bi va gian chdng, hdn hop tro-nudce
duge bom vao phan khong gian da khai thac
dugc quay kin bang tudng chin. Chén 16 bang
hén hop tro-nudc s& han ché tham thiu khong khi
vao vung pha hoa da cach ly sau khi khai thac,
han ché kha nang than tang nhiét d¢ va ty chay
dan dén chay ndi sinh. Hidu qua cua giai phap
bom vét liéu tro-nudc vao vung pha hda sau khi
két thuc khai thac phu thudce vao:

+ Heé théng khai thac va phuong phap thdng
gi6 da ap dung cho 10 cho;

+ Phuong phap va huéng thu hoi thiét bi tir
16 cho;

+ Nhitng han ché vé théng gi6 va do
nghiéng cta ving phé hoa, kha ning tiép can dén
vi trf ¢ loi nhat & bom hdn hop tro-nudc.

Bom hén hop tro-nuéc vao ving pha hoa
sau khi két thic khai thac c6 thé dugc tién hanh
trong thoi gian thu hoi thiét bi hodc sau khi két
thac thu hoi. Trén hinh v& 6 gidi thidu cong nghé
bom hdn hop tro-nuée vao dudng 10 va ving pha
hoa sau khi két thuc khai théc.
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Hinh 6. Cong nghé bom hdn hgp tro-nudc vao
dudng 10 va viing pha hoa sau khi két thuc khai thac

2.3. XAY DUNG TUONG CHAN CACH LY
BANG VAT LIEU TRO-NUOC

Dé don gian héa mang gi6 trong mo thi can
phai cach ly kin cac duong 10 nhdm giam ton that
khi tham thau qua cac duong 16 khong con hoat
dong va ving pha hoa dé chong hiém hoa: chay
noi sinh va hiém hoa metan. Giai phap cach ly
hiéu qua nhat 1 chén 14p bang hdn hop tro-nudc
hodc 1am tuong chin cach ly. Tuy thudc vao vi tri
ctua duong 1o trong mang gid, do nghiéng ctua nd
va kha nang dap tng cia diéu kién ky thuat, co
thé tién hanh xdy tudng chin cach ly cho mot
dudng 16 hodc ddng mot vai duong 10.

Hinh 7 giéi thi€u cong tac thuc hién buc
tuong thanh cach ly bang hdn hop tro-nuée trong
duong 16 ngang va 16 nghiéng.
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Hinh 7. Cong tac thyc hi¢n xay dyng tuong chin cach
ly bang hon hgp tro-nuéce trong duong 10 ngang va lo
nghiéng

3. PANH GIA HIEU QUA CUA VIEC SU
DUNG Xi TRO BAY TRONG VIEC NGAN
NGUA THAN TU CHAY TAI CAC MO
THAN HAM LO VIET NAM

Hién tuong than ty chdy trong cac mo ham
16 gdy anh hudng rit 16n dén san xuét va an toan
trong cac mo ham 10...Dé giam thiéu cic anh
huong d6, can nghién ctru va dua ra cic giai phap
nham ngan ngua va triét tiéu hién tugng than tu
chay trong hoat dong khai thac than ham 1o.

Giai phap chen kin ving pha hoa va dudong
10 sau khi két thac khai thac bang hdn hop tro-
nude cho thdy hiéu qua khi dugc ap dung thir
nghiém tai mo than Khanh Hoa - Tong cong ty
cong nghiép moé Viét Bic trong dy an “Thu
nghiém khai thac Ham 16 via 16 Céng ty than
Khanh Hoa-VVMI™.

Tai mo Khanh Hoa, t6 hop thiét bi dugc dat
trén mat bang céng nghiép +42, hdn hop tro-nudc
duge nhao tron va bom qua hé thong duong 6ng
xudng lap day cac khu pha hoa cia cac doc via
phan tang sau khi két thiic khai thac. Két qua thu
duoc khi ap dung giai phap:

+ Than via 16 moé than Khanh Hoa duoc
danh gia c6 nguy co tu chay cao, viéc ap dung
giai phap da ngan ngua va triét ti€u hién tuong
chay noi sinh xay ra trong cac khu vuc da két
thuc khai thac;

+ Tiéu thu mot phin luong xi tro ctia nha
may nhiét dién Cao Ngan, gitip giai quyét bai
toan moi truong do ton dong xi tro giy ra;

+ Chu dong trong viéc ap dung céc giai phap
cong nghé khai thac phu hop véi didu kién thuc
té cia mo Khéanh Hoa.

Dbi v6i cac mo than ham 1o Viét Nam khi
xay ra hién tuong tu chay, bién phap dau tién duge
thye hién 14 xay dung cac tuong chan cach ly, giup
ngin nglra tiép xuc cua than véi khong khi, ngin
ngura khi doc di vao cac khu vuc c6 nguoi lam
viéc...Tuy nhién, do ap luc cta déat da xung quanh
va diéu kién méi truong trong ham 10, phan 16n
cac tuong chin sau khi duge xay dung déu bi nut
vO, giy ton that gio, dac biét co thé 1am trao céc
khi ddc, khi chay nd tir khu vuc duoc cach ly vao
h¢ théng thong gié chung ctia mo.
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Giai phap xay dung tuong chan ¢b dinh st
dung vat liéu hdn hop tro-nudc gitp khic phuc
nhimg nhugc diém cua cac tuong chian kiéu
truyén thong:

+ Bén viing trudc ap luc cua dat di xung
quanh va diéu kién maéi truong trong mo ham 10;

+ Pam bao do kin khit, khong bi nut né tranh
ton that gio vao khu vuc cach ly va ngin hién
tuong trao khi doc, khi chay nd tr khu vuc duoc
cach ly vao hé théng thong gié chung ciia mo;

+ Cong tac tién hanh xdy dung tudong chin
cach ly bang hdn hop vat liéu tro-nuwéc nhanh
gon, giam bt duge chi phi thoi gian cling nhu
nhan lyuc;

+ Chi phi xay dung ré do tan dung dugc loai
vat lidu xi tro ré tién.
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Hinh 9. Cong tac thuc hién xay dung tudng chan céch
ly bang hon hop tro-nudc thuc té tai cdc mo than ham
10 Viét Nam

Tai mé Mao Khé thang 1.2017 xay ra su cd
chay ndi sinh tai 10 chg via 10 Tay Bic II, sau khi
phat hién sy ¢ chay tién hanh xdy dung tuong
chan tam thoi bang bao cat, sau d6 xdy tuong
chin cb dinh bang gach chi d6 dic xi ming cat
theo dang bac va duogc trat kin bén ngoai béng X1
ming cat, dé cach ly khu vuc chay DVPT miic -
38, -48. Tuy nhién qua két qua quan tric khi bén
ngoai tuong chin cho thiy c6 hién tuong ro khi
qua tudng chan. Bé khic phuc, Trung tim Cip
clru Mo - TKV d sir dung hdn hop tro-nudc xay
dung tuong chincach ly DVPT murc -38, -48 dam
bao do kin khit va rat ngin dugc thoi gian thi
cong.Két qua quan tric khi sau khi gia c6 tuong
chin cho thiy khong c6 hién tuong ro khi qua
tuong chin (Hinh 8).
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Hinh 8. Biéu d6 bién di ham luong khi CO
ngoai tudng chin

4. KET LUAN

Giai phap phong chdng hiém hoa chay noi
sinh trong cac mo bang cach su dung xi tro bay
nha may dién da duoc ap dung tai nhleu nuéc co
nén cong nghiép khai thac mo tién tién trén thé
gi6i tir ddu nhitng ndm 80 cua thé ky trudc. Hon
hop tro nude duoc sir dung dé chén kin viing pha
hoa, dudng 16 sau khi két thic khai thac hodc xay
dung cac tuong chin cach ly cac khu vuc da két

69

thic khai thac, khu vuc xay ra hiém hoa than ty
chay. Trén co s& ké thira nhtng kinh nghiém cta
cac nudc Ba Lan, Nhat Ban, Trung Quéc...tai
Viét Nam, cong nghé sir dung hon hop tro-nude
da duoc ap dung trong viéc xdy dung cac tuong
chan cach ly tai hau hét cac mo than ham 10 va
chén kin meg phd hoa tai mo than Khanh Hoa.
Giai phap gilip giai quyet dugc nhuge diém cua
tuong chan xay kiéu truyén thong la dé& nut vo,
giy ton that gio, ddc biét c6 thé 1am trao cac khi
ddc, khi chay nd tir khu vue duoc cach ly vao hé
thong théng gid chung ctia mé va ngoai ra con
triét tiéu hién tugng tu chay trong khu vuc pha
héa 16 chg, céc khu vuc da két thic khai thac do
than con sot lai gay ra.

Trong thoi gian téi trude doi hoi cua nén
kinh té, bén canh bai toan vé tang san luong,
nganh than ciing dimg truéc vin dé cac hiém hoa
gap phai trong qua trinh khai thac, trong do co
hiém hoa than ty chay. Viéc sir dung hén hop tro-
nuéc trong viéc ngin ngira hiém hoa than tu
chay, can dugc nghién ctru sau hon dé ap dung
phtt hop voi didu kién thuc té tai cic mo than
ham 16 Viét Nam.
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Nghién ciru thuc nghiém dién bién dich chuyén da vach va ap luc mé
trong khu vuc 10 che co gidi hoa khai thac via day trung binh
doc thoai va nghiéng tai Cong ty than Quang Hanh

Pham Duc Thang'”,

Nguyén Vin Thanh? Nguyén Vin Thai?
1Phong KHCN&QHQT - Truong PHCN Qudang Ninh
2Cong ty Cé phan than Ha Lam

* Email: phamducthangmct@gmail.com
Mobile: 0987302934

Tom tit

Tur khéa:

Dich chuyen; Dich chuyén da vach;
Ap lyc mo; 'Nghién ciu thuc
nghiém; Phan bé ap luc.

Bai bdo phan tich dugc vai trd cua cong tadc nghién ctu thuc
nghiém trong qua trinh khai thac mo. Thuc hién nghién cuu thuc
nghiém din bién qua trinh dich chuyén da vach trén cac duong 10
song song chén khu vuc 10 chg co gigi hda va &p luc mo tac dong

1&n vi chdng 16 chuan bi, 16 cho. Tir két qua théng ké do dac thyc té
hién truong khai thac da phan tich danh gia mac do dich chuyén va
anh huong &p luc mo trong khu vuc 10 chg co giéi hda khai thac
via day trung binh déc thoai va nghiéng tai Céng ty than Quang

Hanh.

1. PAT VAN PE

Nghién ctu thuc nghiém mo la mét trong
nhimg phuong phap co ban dé co duoc dir licu
khoa hoc tir thuc té san xuat. Ching dua trén cac
két qua dugc do va phén tich tir thuc nghiém san
Xuat va duoc thiét 1ap mot cach khoa hoc trong cac
didu kién thuc t& cho phép dé theo ddi va diéu
khién qua trinh san xuat. Muc dich nghién ctiu thyc
nghiém la kiém nghiém céc gia dinh Iy thuyét,
ciing nhu nghién ctru sau rong hon vé ddi twong
can nghién ctu [1, 2, 3, 4, 5]. Quan sat va do dac
thuc dia dong vai trd rat quan trong trong khoa hoc
khai th4c mo.Trong khai thac mo ham 10 c6 rat
nhidu yéu t6 anh huong t6i qué trinh khai thac dé
la sy da dang va bién thién Ion cua diéu kién dia
chit va khai théc, va su khéc biét trong phuong
thie tién hanh va cac tham sé cua qua trinh khai
thac mo [6, 7]. Ngoai ra, qué trinh khai thac khong
nging phat trién, thay ddi theo khong gian va thoi
gian. Do do, mic du nghién ctu thuc nghiém rat
tén thoi gian va phuc tap, nhung ching lai phan
anh dang dugc hién truong va thyc té qué trinh san
Xuat, ngoai ra néu khong cé ching khong thé xac
dinh céc tham s co ban cua cac qua trinh nghién
ctu va dat chinh xac cac nhiém vu cho nghién cau
phén tich va md hinh hoa trong phong thi nghiém.

2. LUA CHON PHUONG PHAP PO DICH
CHUYEN PA VACH VA AP LUC MO
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Hién nay, c6 mot s6 phuong phap do dich
chuyén da vach duoc ap dung nhu: do dich
chuyén bang may tric dia, do dich chuyén bing
chi thi mau, do dich chuyén bang nguyén Iy tir
tinh (Geokol). Phuong phap do bang chi thi mau
va may trac dia hién dang dugc ap dung phd bién
tai Viét Nam voi nhiéu vu diém nhu: gia thanh
thap, dé thi cong, theo doi va ly sb liéu don gian,
d6 chinh xac cao.v.v. Trong hai phuong phép
trén, phuong phap do bang chi thi mau phuc tap
hon so voi phuong phap do bang may tric dia, do
phuong phap do bang chi thi mau can phai khoan
cac 16 khoan sau vao vach via than tr5+6m dé
quan tric dich dong cua dat da, sb luong mébc
quan tric phai xay dung nhiéu, yéu ciu may
khoan phai thuoc loai dac chung, di kem véi do
la chi phi thi cdng l6n. Trén co sé d6 chon
phuong phap do dich dong bang may tric dia dé
do dich dong da vach tai khu vuc khai thac 16 chg
co gidi hda tai Cong ty than Quang Hanh.

Viéc do ap luc mé ciing c¢6 nhiéu phuong
phap do. Tai Viét Nam thuong sir dung dong hd
do ty ghi lam viéc theo nguyén ly co hoc, loai
ADJ cua Trung Qudc. Phuong phap ndy c6 uu
diém la gia thanh ré, c6 kha nang luu trir dit li¢u
trong khoang thoi gian Ion, nhung c6 mot s6
nhugc diém nhu: thi cong lap dat khé khan, s6
liéu sai s6 lon. Thoi gian gan day, tai mot sé mo
da sir dung ddng hd dién tir ty nghi LEO Record
dé do, theo ddi ap luc trong 16 cho. Thiét bi do
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nay c6 uu diém la sb liéu duoc theo ddi lién tuc
trong thoi gian dai va sai s6 do khong 1on. Trén
co s& cac phan tich trén, chon va str dung dong
hé dién tir LEO Record dé theo ddi dién bién ap
luc mo trong 10 cho co gidi hda khai thac via day
trung binh dbc thoai va nghiéng tai Cong ty than
Quang Hanh.

3.BO TRI THIET BI VA TRAM PO

Cong tac do dac dich dong duoc tién hanh
tai 10 song song chan chg. Doc theo 10 song song
chan thiét lap 9 tram quan trac (ky hiéu tir TD1 +
TD9 theo hudng tir gwong 10 cho ra ngoai theo
huéng khau), khoang cach giira cac tram 1a 15 vi
chéng (buéc chéng 0,7m, twong duong 9,8m).
Trong d6, tram dau tién TP1 cach guong 10 cho
08 vi (twong duong 4,9m). Nhiém vu cua tuyén
quan trac 1a do dac céc bién dang vé chiéu cao,
chiéu rong caa duong 10 (vi chéng), tir d6 xay
dung nén quy luat dién bién dich dong do cua &p
luc do khoéi than va dat da vach, tru via than tac
dong I1én vi chdng.

Trén mot vi chdng cac mde do bao gdbm 2
mdc & 2 dau cot (sat dudi xa), 2 méc & hai chan
cot sat véi nén 10. Cac mdc duoc danh dau truc
tiép 1én vi chong bang son sang mau. Vi tri cac
mbc do trén 1 vi chdng duoc thé hién trén hinh 1.

Hinh 1. So do bé tri cac vi tri do dich dong trén mot
vi chong

Cong tac quan tric, do dac dich dong duoc
thyc hi¢n hang ngay tai cac tram quan trac néu
trén bao gom do chiéu cao tir noc 10 dén nén 10
(hy, chiéu rong nén 10 (B) va chiéu rong noc 10 (b).
So dd bd tri cac tram do dich dong xem hinh 2.

Trén co s sb lidu do dac thyc té, cac gia
tri h, b, k duoc tinh todn trung binh cong, tr do
tinh dién tich tiét dién 1o twong ung ting thoi
diém do, so sanh vai tiét dién ban dau sé xac dinh
dugc twong d6i muc do bién dang duong 10 theo
dién tich va theo thoi gian.
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m'w m#m o afu
Hinh 2. So db b tri cac tram do trong 10 song song
chén

Tram do ap luc m¢ tai 10 doc via van tai
duge dat tién trudc va cach guong 16 chg 20m
theo phuong. Pong ho do ap luc dién tir ty ghi k§
thuat sé LEO Record dugc lap tryc tiép 1én van
cap dich cot thuy luc don DZ-22 chéng 1én vi 10
chuan bi tai vi tri dam bao an toan cho nguoi di
lai va lam viéc thuan lgi (hinh 3). Sau khi 10 chg
khiu t6i vi tri diém do dau tién, tién hanh di
chuyén ddng hé t6i vi tri tha hai cach vj tri trudc
20m.

2250

L6 song song chan

Cot thiy lyc don DZ-22 chéng tang cudng

Daéng héd do ap luc tu ghi

Méng cao SGB-620
Hinh 3. So d6 bé tri ddng hd do 4p luc trong 16 chuan
bi

Viéc do dac, quan tric ap luc mo trong 10
cho co giéi hda dugc thuc hién bang cac dong hd
do ap luc tac thoi (hinh 4) gan sin tai cac dan
chéng theo khoang céch 5 dan/l tram tuong
duong 7,5m/1 tram do. Theo do, trong 16 cho bd
tri 11 diém do tir 1 - 11 tai cac dan chéng twong
rng theo chiéu tir dudi 1én trén la dan sé 1, 6, 11,
16, 21, 26, 31, 36, 41, 46, 51. S liéu &p luc dugc
quan sét, ghi chép hang ca sau khi dan chéng da
di chuyén sang ludng méi va chéng gitt 6n dinh.
So d6 bd tri tram do trong 16 cho co gidi hoa
bang t6 hop thiét bi may khau than MG132/320-
W va gian chdng ZQY -3600/12/28 dugc thé
hién trén hinh 5.
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Hinh 4. Bong ho do ap Iyc tuc thoi
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Hinh 5. So dd b tri tram do trong 16 chg

4. KET QUA PHAN TiCH THUC NGHIEM

Két qua do dich chuyén tai 10 song song
chan khu vuc 10 chg co gidi héa dugc thé hién
trén cac hinh 6, hinh 7, hinh 8.
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Hinh 8. Biéu d6 dich chuyén dién tich duong 16 theo
khoang cach téi guong 10 cho

Két qua do dac dich chuyén thé hién trén
hinh 6, hinh 7 cho thay:

Tbc do dich chuyén trén 16 song song chan
tang dan khi khoang céch tir vi tri dit tram do dén
guong 16 cho giam dan, gia tri nay tang cham khi
guong 10 cach xa tram do > 25m va ting rat
nhanh khi khoang cach dén guong 16 chg giam
con tr 0+ 10m.

Gia tri dich dong Ién nhit theo chiéu cao
va chiéu rong 10 song song chan cho TT-6-1 khu
vuc 10 cho co gisi hda lan luot 12 40 va 35 mm.
Céc gi4 tri nay vé co ban khong gay kho khin
cho qué trinh thdng gid, van chuyén thiét bi, vat
liéu cling nhu vat tai than trong thoi gian khai
thac 10 cho.

Két qua do dac &p luc mo tac dong I1én vi
chdng 10 chuan bi bang dong ho tu ghi duoc thé

hién trén hinh 9.
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Hinh 7. Biéu d6 dich chuyén chiéu rong duong 16
theo khoang cach t6i guong 16 cho

1600

1400 +

=}
S
=3

y = 2E-07x° - 6E-05%° + 0.0073x*- 0.4625x + 15.856x% - 279.41x+ 2001.8

s R?=0.9645

£ 600

=

"%, 400

=

=

2 200

=

£

g 0 . . - 4 ’ -+ ‘
0 10 20 30 40 50 60 70 80 90

Khoang cich dén gwong Id chg, m

* HNKHCN Lan VI thang 05/2020

72

Hinh 9. Gia tri 4p luc mo tai 16 song song chan

Tuong tu nhu cong tac theo ddi, quan tric
ap luc mo trong 10 cho, viéc theo dbi &p luc mo
tai 10 chuan bi duoc thuc hién hang ca, tir thoi
diém 10 cho bat dau hoat dong cho toi khi két
thic qua trinh khai thac thir nghiém. Két qua
quan trac &p luc mo cho thiy, ap luc khu vuc gan
nga ba gitra 10 song song chan va guong 10 chg
nho, trung binh khoang 9 tan/vi. Tai vi tri cach
guong 10 cho tir 5+7m &p lyc tang dan va dat gia
tri 16n nhat khoang 17+21 tan, sau d6 giam dan
khi cang cach xa guwong khai thac. Cac két qua
gia tri &p lyc nay van nho hon giGi han chéng gir
ctia vi chéng cac dudng 10 chuan bi.

Phan tich chi tiét diZn bién phan b ap luc
mé 1én dan chéng sé 31 chi ra rang, tai trong dét
da tac dong lén dan chdng tang dan theo tién do
cia guong khai thac tir 150 tin/dan tai thuong
khoi diém (ngay 18/12) Ién 16n nhét toi 240
tan/dan (ngay 23/12, khi 10 chg da khai thac ra
khoi than thugng khoi diém) véi chiéu dai theo
phuong da khai thac 1a 9,5m, sau do ap luc tac
dong 1én dan giam xudng con 148 tin, sau d6 duy
tri va gia tang nhe khoang 153 tan/dan vao ngay
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hém sau (25/12). Qua do c6 thé nhan dinh, khi &p
luc mo tac dong lén dan chéng ¢ gia tri 240
tan/dan chinh 1a thoi diém vach tryc tiép da dat
dén chiéu dai cua budc gy ban dau. Gia tri nay
nho hon tinh toan (khoang 11+12m), nguyén
nhan 1a do sau khi lip dat toan bo dan chdong va
cac thiét bi trong 10 chg, dé tao thuan loi cho su
sap d6 ban dau cua da vach va ting muc do an
toan, phan xuong da tién hanh khoan mét hang 15
min phia dudi dan dé cit so bo da vach. Két qua
dién bién ap luc tac dong lén dan sé 31 phi hop
véi dién bién sap do cua da vach phia sau ludng
pha hoa tinh tir thuong khoi diém dén vi tri da
véch sap d6 cheén kin khoang khong da khai thac
vao ngay 23/12 va dién bién &p luc 6n dinh 1én
dan tir ngay 24+25/12. Hinh 10 trinh bay dién
bién tai trong tac dung lén dan chéng sé 31 tur
thuong khoi diém dén vi tri 15,2m khai thac theo
phuong (ngay 25/12).

Sau thoi diém véch truc tiép gdy, ap luc
moé phan b doc theo huéng dbc 16 cho phan bd
ddng déu hon va dao dong tir 147+165 tan/dan.
Gi4 tri ndy thap hon kha niang chdng giir cia dan
chéng ZQY -3600/12/28 (360 tan/dan), 10 chg
hoat dong 6n dinh, cot chéng va céc chi tiét thuy
luc cua dan khong bi ro ri dung dich, dam bao
yéu cau chdng giir. Hinh 11, hinh 12 mé ta su
phan bd &p luc Ién cac dan chéng doc tuyén
guong 16 chg & dau chu ki sap d6 da vach va cudi

chu ki sap dd da vach.
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Hinh 12. Phan b6 ap luc 1én cac dan qhéng doc tuyén
guong 10 chg cudi chu ki sap do da vach
Dién bién &p luc mo tac dong lén dan
chdng trong qua trinh khai thac thir nghiém duoc
thong ké va phan tich theo hinh 13.

doc, m

Chiéu dai theo phwong, m

Két qua do dac ap luc mo tac dong 1én dan
chéng 16 cho trong qué trinh &p dung thir nghiém
cho thay: Sau khi lap dat xong dan chéng trong 10
cho va tién hanh khai thac, ap luc tac dung Ién
dan chéng ting dan. Diéu nay la do trong qua
trinh khai thac, sau khi di chuyén dan sang ludng
mai, da vach bat dau 19 tran theo phuong, moi va
ty 1€n néc dan, theo phuong khai thac cang dai,
khoang cach 15 tran cang l6n dan dén ap luc mo
tac dong lén cac dan chéng ciing gia ting dan
mic du khong déu nhung ty 1& thuan véi chiéu
dai theo phuong khai thac dugc cua 10 cho.

4. KET LUAN

Trén co s& do dac, quan tric va phan tich
thyc nghiém, bai bao da danh gia dugc muc do
bién dang theo chiéu rong, chiéu cao va dién tich
cua da vach trén duong 10 song song chan khu
vuc 10 cho co gidi hoa. Toe do dich chuyén manh
nhét & khoang cach tir 0 -10 m dén guong 16 cho
khai thac, gia tri nay tang cham khi guong 10
cach xa tram do dat tai cac duong 10 song song
khi I6n hon 25m.

Gid tri &4p luc mo do duoc tai 16 chuén bi,
10 cho tai cac vi tri cach guong 10 chg tir 5+7m
&p luc tang dan va dat gia tri 16n nhat khoang
17+21 tin, sau d6 giam dan khi cang cach xa
guong khai thac. Gia tri 4p luc nay déu nho hon
giéi han chdng giir cua vi chéng cac duong 10
chuén bi.
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Gia tri ap luc mo trén cac vi chong 10 cho
co gigi héa & thoi diém 16n nhat 1a 240 tan / dan.
Gia tri nay nho hon kha niang chéng giir cua dan
chéng ZQY -3600/12/28 (360 tan/dan), do vay 10
cho hoat dong 6n dinh.

Cac gia tri phan tich vé dich chuyén va
ap lyc mo trong khu vuc 10 cho co gidi hoa khai
thac via day trung binh déc thoai va nghiéng tai
Cong ty than Quang Hanh vé co ban phi hop véi
nhitng nghién ctu ly thuyét va céc gia thuyét
trude do.
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TOm tit

Tor khéa:
Than tu chay, Hiéu tng nha kinh,
Khi nha kinh, Méi truong

Hién tuong than ty chay trong cac mo ham 16 1a nguyén nhan lam
ngung tré san xuat, that thoat tai nguyén, gy ra nguy co mat an
toan va lam tidng cdc khi gay ra hiéu tng nha kinh nhu CO,
CH4,..Théng qua viéc nghién ctru co ché 6 xy hoa dan dén hién
tugng than tu chay cho thdy khi cac bd nic (CO2), cac bon monoxit
(CO) 1a mét trong cac san pham cua qua trinh 6 xy hoa than tur
nhiét do thip (300C) cho dén giai doan cao cua phan tng. Cung Véi
viéc sinh ra cac san pham cua qué trinh & xy hoa than, tly thudc
vao cac giai doan, nhiét d6 cua phan wng mot sé khi dugc giai hap
do qua trinh tang nhiét cia mAu than nhu khi mé tan (CH4). Xét
trén yéu té an toan, khi CH4 sinh ra qua qué trinh giai hap & nhiét
d6 cao cua vy tu chay vira 1a hiém hoa vé chay nd va la tac dong
dén sy phéat thai khi nha kinh.

Céc két qua phan tich trong phong thi nghiém va do dac tai hién
truong dat ra van dé phong chéng chdy mo khong chi trén khia
canh an toan, hiéu qua san xuit ma con lam giam phat thai khi nha
kinh nhiam bao vé méi trudng trong cong tac khai thac mo.

Abstract

Keywords:

Coal spontaneous combustion,
Environment, Greenhouse gas,
Safety

Coal spontaneous combustion is the cause of a coal production
delay, loss of coal resources, pose safety hazardous and increasing
of gases which promoted global warming affect such as CO,
CH4,...Thought out the results of the oxidation mechanism of coal
which lead to coal spontaneous combustion, CO and CO2 area
main production of coal oxidation since coal oxidized at low
temperature (300C). Together with those gases, methane gas might
come out as the result of the heat decomposition and desorption
process, especially, at hight temperature of the oxidation reaction.
From previous results, methane gas adsorpts in coal structure and
its emist when the coal’s temperature increases. From the
viewpoint of safety, methane gas release from desorption process at
coal spontaneous combustion even is considered as a hazard of gas
explosion as well as greenhouse gas.

The analysis results from laboratory’s experiment as well as mine
site measurement show new problem for Vietnamese coal industry.
The prevention of coal spontaneous combustion is not only for
safety issue but also for reduction of global gases for
environmental protection.

1. GIOI THIEU CHUNG

phan céc khi nha kinh dugc phat sinh trong qua
trinh san xuat, sir dung cac san pham hoa thach.

Nhu da duoc gisi thiGu va danh gid, mOt Mgt sé khi dién hinh gay ra hiéu tng khi nha kinh
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Xuét phat tir nganh cong nghiép mo cd thé ké dén
nhu cac bo nic (COy), cadc bon monoxit (CO), va
mé tan (CH.). Vi hién tuong than tu chay, than
khong chay hoan toan nhu qua trinh chay cua nha
may dién nén tao ra nhiéu san pham chay c6 anh
hudng dén hiéu tmg khi nha kinh nhu NOy, COy,
CO: quy ddi, CO.

Hién nay, c6 khdng nhiéu cac cong trinh
nghién ctru dé danh gia dé danh gia dinh luong céc
khi thodt ra trong qua trinh ty chéy cua than dé tur
do6 danh gia tac dong méi truong cua hién tuong tu
chay. Tuy nhién, theo nhan dinh caa Uy ban lién
chinh phu vé bién d6i khi hau (Intergovernmental
Panel on Climate Change - IPCC), tac dong cua
nganh cdng nghiép khai thac than, hién tuong tu

chay va 6 xy hoa cua than & nhiét do thap tai cac
mo than va béi thai duoc xem 1a nguy co tiém tang
cua viéc tang hi¢u tng nha kinh [1].

Theo théng ké tir nam 2004 dén nay, tai cac
mo than ham 16 Viét Nam dé xay ra nhiéu vu chay,
xuat khi CO ma nguyén nhan dugc cho 1a do than
¢6 tinh ty chay (bang 1). Nhu da gidi thiéu vé tac
hai cua cac khi sinh ra trong qua trinh ty chay I1én
hiéu tng khi nha kinh, nganh cong nghi¢p mo Viét
Nam tién toi phai xem xét van dé nay. Bé gop phan
dam bao san xuat than va bao vé moi truong, bai
bao gidi thidu cac nghién ctu trén thé gioi vé tac
hai cua hién tuong chdy mo dén hiéu ung khi nha
kinh va cac két qua nghién ctu ban dau trong
nganh than Viét Nam.

Bang 1. Céc su ¢6 xuét khi CO tai cac don vi trong TKV

TT Thoi gian Don vi Vi tri, mo ta
Mao Via 10 Tay Bic II: Lo DVPT muc -14, -38, -48, -58.
1 13/01/2017 Khé Xuét hién khi CO ham luong cao
Via 10-Khu I1I: Tai 11K 210 16 van tai mic -130/-110.
03/6/2017 Xuét hién khi CO
Via 7-Khu I: Tai 16 ndi thdng gi6é mirc -165. Xuat hién
ey khi CO ham luong cao
2 Ha LAm Via 10-Khu I1I: Tai 11K 210 16 van tai mac -130/-110.
14/3/2018 Xuat hién khi CO tr¢ lai khi thdo d& twong chan dé
khai thac
Via 7: Tai 10 nghiéng van tai 16 che 7.3.1. Xuét hign
06/10/2018 khi CO ham lugng cao trong 16 khoan va khu vuc xén
10, than tut n6¢ ndng khoang 70°C.
23/09/2017 \{1a 16: Tai 10 doc via muc -183. Xuat hién khi CO
3 Khanh ham luong cao
Hoa s T 1 o Y A
05/10/2017 Via 16: Tai I6 doc via mirc -91. Xuat hién khi CO ham
lugng cao
4 15/3/2019 Ubng | V9B Khu Trang Khé II: Tai Lo cho 11-9-2 muc +95/+140.
Bi Xuat hién khi trd lai khi thdo d& trong chan dé khai thac

2. CAC NGHIEN CUU VE HIEU UNG NHA
KINH GAY RA DO HIEN TUQNG THAN TU'
CHAY TAI MOT SO NUGC SAN XUAT THAN

Tai cac nuéc c6 nganh cong nghi¢p than
phat trién, cac nghién ctu vé tac dong modi truong
do hoat dong khai thac mo déu dugc thuc hién
nham dép (ng C&c yéu cau cua co quan quan Iy,
dac biét 1a yéu ciu vé bao vé méi truong.

Bap tng yéu cau ciia Cong wdc qudc té, viec
danh gia tac dong moi truong caa khi gay hiéu ing
nha kinh tir hién twong than tu chay da duoc tién
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hanh nhung chi yéu Ia cho cac mo than 16 thién va
béi thai tai Australia. Theo Carras [2], luong khi
nha kinh nhu cac khi CO,, CH4 khi thoat ra lam
thay d6i nhiét do bé mat duoc phét hién hodc do
dac bang céac thiét bi hong ngoai. Theo d6, tac gia
dua ra phuong phap xac dinh anh huong do tu
chay tai cac mo 19 thién, bai thai dua trén phuong
phép tia hong ngoai dé xac dinh tuong quan giita
nhiét d6 bé mat va mac do thoat khi CO, trén mot
dién tich xac dinh. Khi mé tan hinh thanh va thoat
ra trong qua trinh tu chay ciing duoc du bao theo
phuong phap nay. Riéng vai lugng khi nha kinh
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sinh ra trong qué trinh & Xy hoa tai nhiét do thap
phai xac dinh thdng qua céc tht nghiém trong
phong thi nghiém. Tur két qua thi nghiém, du béo
lwong khi thoét ra véi quy mé thuc té.

Theo danh gia cia Lloyd va Cook [3], da
danh gia luong khi mé tan tao ra tur cac mo cua
Nam Phi dé béo céo lién quan dén Cong udc chong
bién dbi khi hau. Cac nghién ciru cia Otter ciing
danh gia mic do thoat khi tur cac vu ty chay vai
cac khi dién hinh nhu CO,, SO, va NO.. Ciing
tuong tu nhu Australia, phuong phap do Carras dé
xuét duoc sir dung dé danh gia lugng khi nha kinh
gay ra do than tu chay tai cdc mo 16 thién, bai thai.

Tai An Do [4], luong khi nha kinh phat sinh
tir cac vu tu chay duoc du béo bang gia thiét dinh
lugng khi thoat ra tur than ty chay ty I€ thuan voi
lugng than chdy hang ndm. Luong phat thai khi
nha kinh do chay than tai An Do dugce x4c dinh
theo dinh lwong thdng qua cac théng sé nhu lwong
than chay hang nam, hé sé thoat khi, loai khi nha
kinh (CO;, CHa) va theo d6 quy ddi ra khi nha kinh
CO,. Vi cac mo 16 thién va béi thai, phuong phap

danh gia mirc 4o phét thai cac khi nha kinh cling sir
dung phuong phap dugc &p dung tai Australia do
Carras d& xuét, tuy nhién thiét bi do da duoc cai
tién so véi phién ban ban dau.

Theo Cong udc Kyoto vé bién doi khi hau,
Trung Quéc [5] da danh gia tic dong mdi truong
cua hién tuong than tu chdy. Theo bao céo [6],
Trung Qudc ¢6 khoang 750 khu vuc khai thac than
va mo than c6 hién tuong tu chay véi luong than
20 trigu tan/nam va tong lugng 200 tridu tan bj mat
di vi chay. Theo d6, phuong phép ciia Carras dé
Xuit dya trén viéc sir dung do dac vé tinh két hop
cac sensor khi va phuong phap do trén mdt dién
tich nhat dinh. Trung Qudc da x4c dinh anh huéng
caa cac khi sinh ra tir hién tugng than tu chdy dua
trén cac két qua thi nghiém hién tuong tu chay cua
than trong phong thi nghiém. Nhu hinh 1 duéi day
gidi thiéu mé hinh thi nghiém xac dinh cac khi sinh
ra trong cac giai doan khac nhau cua hién tuong
than ty chay do Pai hoc ky thuat mo Bic Kinh
thiét ké va thir nghiém.

Nhigt ké

" Than hoat tinh »| DK nhiét
Liru hrgng
- Luu hrong
Ny .
CHs
Luu lugng
Khéng khi f—— ‘ co,
hoat tinh Bl SAc ky khi
0,
Liwu hrong Ny

BO sy

Hinh 1. M6 hinh thi nghiém xac dinh céc khi sinh ra trong cac giai doan cua hién tugng than tu chay

Bang céch sir dung mé hinh néu trén, cac thi
nghiém di duoc tién hanh cho 10 loai than khéac
nhau ctia Trung Qudc. Céc thi nghiém di danh gia
céc yéu t6 anh huong dén luong khi thoat ra cua
cac yéu t6 nhu: 1o gio, chét luong than, nhiét do dé
xac dinh hé s6 thodt khi trong qua trinh thir nghiém.
Theo do, cac qua trinh thir nghiém nhu giai doan 6
Xy hda cham & muc dudi 100°C (1), giai doan phat
trién thanh tu chéay (2) & mirc 100-250°C, giai doan
chay chinh (3) 250-400°C, giai doan chay manh (4)
400-600°C va giai doan duy tri chay (5) & muc lon
hon 600 °C.

3. NGHIEN CUU XAC PINH CAC SAN
PHAM KHI SINH RA TRONG QUA TRINH
O XY HOA VA CHAY CUA THAN

(1) Thanh tao khi mé tan

77

Theo co ché tu chay cua than, hién tuong than
tw chay 1a giai doan cudi cia phan ung 6 xy hda cua
than vai & xy trong khong khi mo. Theo do, chudi
c4c phan ng sinh ra san pham chinh 1a CO, CO; va
CH, theo céc phan tng minh hoa kém theo [7].

Theo nghién ctru [6], khi d6t chéy hoan toan
1 tin than (75% thanh phan céc bon) s& sinh ra 2,7
tan khi CO,. Trong khi d6, khi xay ra ty chay - qua
trinh chdy khdng hoan toan - mot lugng than nhu
trén s& sinh ra luong khi 12 1,3 tin CO, va 0,18 tan
CH.. Quy ddi vé khi CO2 dé xac dinh anh huong
dén hiéu tng nha kinh s& 1an luot 13 2,7 tan va 5,1
tan (1,3 + 0,18 * 23) trong hai truong hop chéy
hoan toan va khéng chay hoan toan néu trén.
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Phan hay nhiét Than — CH4 + than bién chat (1)

Phan wng véi hydro C + 2H2 — CHa + 17.9 kcal/mol (2)
CO + 3H2 — CHg4 + H20 + 49.3 kcal/mol (3)

(2) Sinh khi CO

Phan @ng véi O2 C + 02 — CO2 + 97.0 kcal/mol (4)
2C + O2 — 2CO +29.4 kcal/mol (5)

Phan @ng véi CO2 C + CO2 — 2CO + 38.2 kcal/mol (6)

(3) Sinh khi Ha C + H,O — CO + Hy - 31.4 kcal/mol (7)
C + 2H20 — CO2 + 2H> - 18.2 kcal/mol (8)
CO + H20 — CO2 + Hz + 10.0 kcal/mol 9)

V6i céc via than, trong diéu kién nhiét do
binh thuong, cac khi hyddro cac bon (C2-C5: mé
tan dén pen tan) bam dinh vao bé mat phia trong
céc 15 rdng cua than. Mot phan cac khi nay bi thoat
ra khi cac lién két bi dut khi ¢6 hoat dong khai thac
than, ntiit né. Khi nhiét d6 cua than tang s& lam muc
do6 thoat cua céac khi hydro céc bon tang [8]. Céc
két qua nghién ctu trong phong thi nghiém va do
dac thuc té tai My [9] cho thdy luong thoat khi
CO; c6 quan hé dusi dang ham sb véi lugng cac
bon trong than (mic d6 bién chét cua than), nhiét
d6 via than va lugng 6 Xy ton tai. Luong khi CO,
sinh ra ty 1¢ thuan vai viéc giam ham luong khi O
va tang khi nhiét d6 tang. Lugng khi CO- trong céc
mo xay ra tu chay tang 0,7% tuong Gng Voi Su
giam 1% luong khi O, lwong khi O, giam xuéng
2% tuong ung voi lugng khi CO, dat t6i da 15%.
Ham luong khi CH, ting 0,001% khi nhiét do
trong mo ham 10 ting 1én 1°C.

Xem xeét tir qua trinh sinh khi do hi¢n tuong
tu chay cho thay, ngoai cac khi gay hiéu tng nha

kinh nhu NOy, CO,, CO2 quy d6i, CO thi viéc gia
tang luong khi CH4 1a yéu td can phai xem xét.
Can ctr theo cach tinh todn néu trén, than tu chay
tao ra lugng CO: it hon so véi qua trinh chay hoan
toan nhung lugng khi CH4 phat sinh tir hién tuong
tu chay con gay anh huéng dén méi trueong nhiéu
hon do ¢6 tac dong gap 21 dén 25 lan so voi khi
CO..

4. NGHIEN CUU, PANH GIA VIEC PHAT
THAI CAC KHI NHA KINH CUA HIEN
TUQNG CHAY THAN TRONG CAC MO
HAM LO VIET NAM

Hién tuong than ty chay trong cac mo ham
[0 Viét Nam thuong dugc danh gid va dua ra cac
bién phap nham dam bao an toan, hiéu qua san
Xuat. Trong céc vu xay ra tu chéy, cac khu vuc
chay théng thuong duoc cach ly bang cac tudng
chan va tién hanh bom xa khi ni to dé 1am giam
lwong khi 6 xy trong khu vuc chéay. Cac két qua
phan tich tai Ha Lim va Mao Khé tai Hinh 2 va 3
nhu sau.
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Hinh 2. Biéu d6 bién thién ham lugng khi trong khu cach ly via 7 Ha 1am
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Hinh 3. Biéu d6 bién thién ham lugng khi trong khu pha hoa via 10 TBIl Mao Khé

Ham lugng khi ni to trong céac sb liéu do dac
thuong khéng phan anh chinh xac lwong khi nay
tai via do sau khi lam tuwong chan, khu vuc cach ly
duoc phun xa khi ni to dé dap chay. Két qua phan
tich tai Via 7 - Ha Lam cho thay ham luong céc khi
trong khu vuc cach ly c6 sy thay déi cua cac khi
chi thi cua than an tra xit khi xay ra tu chay nhu
CO, CO;, CH4 va xu huéng giam cua khi CO va
0, chu yéu 1a do tac dong cua viéc bom xa khi ni
to vao khu vuc cach ly. Trong khi do, lugng khi
CH4 van lién tuc gia tang sau 1 thang bom xa khi
ni to va giam khi bom khi ni to dugc khoang 2
thang. Xét vé do chira khi mé tan, Via 7 Ha Lam
duogc xép hang 1 vé do chira khi nhung luong khi
CHa tang c6 thé giai thich 1a do tac dong cua nhiét
do, lugng khi ton du trong than ciing dwoc kich
thich dé thoat ra ma chua cn dén viéc tach bang
bom chan khé%g nhu Quy chuan da quy dinh.

Khéc voéi truong hop Ha Lam, tai via 10 TB
Il Mao Khé 1a via dugc xép hang siéu hang vé mic
d6 nguy hiém vé thoéat khi mé tan. Theo két qua
khi chura bom xa khi ni to, lugng khi CO2, CH4 va
CO dat ham lugng cao nhat khi khi O, giam xuéng
muc thip nhat. Cac két qua nay ciing c6 mot so
turong dong vai cac két qua tham khao tai mot sb
nude. V6i khi CH,4 tai Mao Khé, wong khi thoét ra
tang nhiéu va lai c6 cac tudng chan nén ludn tich ty
vai luong 16n trong khu vuc céach ly.

Cung Vvoi céac két qua do dac tai hién truong
néu trén, tai Trung tdm An toan M¢ da xac dinh
cac khi sinh ra khi gia nhiét mau than trong 13 dai
nhiét do thé hién trong d6 thi Hinh 4. Vi muc tiéu
chi dé xac dinh luong khi “chi thi” cho qua trinh tu
chay nén mot sb chi tieu vé khi khac nhu CH,
khong dua vao phan tich.

Ham long khi CO, CO: (%)
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Hinh 4. Thi nghiém xac dinh cac khi sinh ra trong qué trinh gia nhiét via 7 - Ha LAm

Theo két qua thé hién tai hinh 4 cho thay,
khi gia nhiét cho mau than - md phdng qua trinh ty
nong cua khéi than cac két qua kha twong dong voi
cac trich dan va nghién cau cua mot so nudéc.

79

Trong giai doan 6 xy hda tai nhiét do thap, luong
khi CO; sinh ra & mic do thip dudi 1% nhung
lugng CO sinh ra da dat khoang 500ppm la ham
lwong cao trong c&c mé him 10. Giai doan 6 xy héa
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manh va phét trién thanh dam chay (150-2500C)
ham luong O, giam dén quanh gia tri 1,95% véi
luong CO; va CO sinh ra kha 16n. Do mau than via
7 Ha Lam c6 ham luong cac bon 16n (92,39%) nén
khi dat gigi han nhiét d6 thi nghiém 3500C, ham
lwong O giam dén muc khéng duy tri sy chay (O
= 0,52%<2%), cac khi CO va CO, dat muc gia tri
I6n nhét tuong tng 1 4,8% va 7,21%.

Cac két qua do dac va thi nghiém tai hién
trudng va phong thi nghiém caa Viét Nam déu cho
thay qua trinh chay khdng hoan toan - than ty chay
hay quéa trinh & xy héa cua than sinh ra mot sé khi
¢6 anh huong dén hiéu tmg khi nha kinh nhu CO,
CO; va CHa. Khac v6i mau than cua cac nude khac,
céc khi thoét ra chu yéu trong than an tra xit bao
gom céc khi néu trén va khi Hy, it hoac khdng phéat
hién cac khi khac thuoc nhém hydro cac bon hoac
NOy hay SOy. Piéu nay da duoc ly giai do tinh cht
than an tra Xit khac véi cac than lignite hay
bituminus c6 chtra nhiéu khoang chét géc dé tao ra
cac khi nhu céc loai than néu trén [10].

5. KET LUAN

Hién nay, hién tugng than ty chay tai cac mo
ham 10 caa Viét Nam da 1a vin dé duoc quan tam
nham dam bao 6n dinh san xuét, tiét kiem tai
nguyén. Viéc danh gia taic dong cua hién tugng
than tu chay dén hiéu tng nha kinh 1a sy dong gop
vao cam két qudc gia vé chdng bién doi khi hau da
duoc cac nudc tham gia va cam két.

Tai cac nudc 6 nganh than phat trién va da
d6i mat vé6i hién twong than tu chay nhu Australia,
Nam Phi, Trung Quic, An D9,... cac danh gia vé
tdc dong cua than tu chay Ién hiéu ng khi nha
kinh d& duoc trién khai tir nhitng nam 70 cua thé
ky trudce. Cac nghién ciru va phuong phap do dac,
danh gia dang dan duoc cai tién phd hop véi su
phét trién cua khoa hoc cong nghé néi chung.

Luong khi nha kinh sinh ra cua hién tugng
than tu chay khéc véi hién twong ddt than phat dién
vi d6 1a phan tng chdy khéng hoan toan - phan tng
0 xy hda than. Vi hién tugng than tu chay, ngoai
lwong khi truyén thong la CO; thi lwong CH, phéat
sinh ra 1a kha 16n. Anh huéng cua hién tuong than
tu chay c6 tac dong gap hai 1an viéc dét chay hoan
toan cung mot luong than do khi CHa c6 tac dong
dén hién tuong hiéu ung nha kinh gp 21-25 lan
khi CO..

Thong qua cac két qua do dac tai cac mo
than ham 10 Viét Nam da xay ra tu chéy, cac két
qua thi nghiém tai Trung tdm An toan Mo - Vién
KHCN Mo da xac nhan mirc d6 va cac loai khi
sinh ra trong qué trinh 6 xy hda than - ty chay cua
than an tra xit. Vi cac két qua thi nghiém va do
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dac néu trén, viéc xac dinh lugng khi ¢6 anh huong
dén hiéu ung nha kinh sinh ra trong qua trinh gia
nhiét mau than 1a yéu cau can quan tdm trong xu
hudng thyc hién cac cam két qudc gia vé chong
bién doi khi hau. Viéc dau tu huéng nghién ciu vé
than tu chay s& khong chi tap trung vao van dé an
toan ma con c6 danh gia tac dong cua hién tuong
Ién higu tng nha kinh nham bao vé moéi truong.
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Nghién ciru giai phap ngin ngira gia tang nhi¢t d¢ khi khai thac than
|0 cho co gioi héa 7.3.1 khu | via 7 Cong ty than Ha Lam
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Tom tit

Tur khoa:
Lo cho; Nhiét do; Hop chat lam
lanh; Bom ép hon hop lam lanh

Lo cho co gigi hda 7.3.1 mo than Ha Lam dugc thiét ké véi cong
suat 1,2 triéu tan/nam lién thong véi 10 van tai va thong gié. Trong
qua trinh chuan bi khai thac, khi xén ma rong duong 10 chuan bi tai
10 van tai 10 cho 7.3.1 khu | via 7 da xuét hién hién tuong ting
nhiét d6 cua than vuot qua Quy chuan cho phép (Ién téi 520C. Day
I tin hiéu canh bao nguy co gia tang nhiét d¢ khi khiu than 1o cho.
Dé dam bao an toan khai thac than dé tai xuit giai phap ngin ngira
gia ting nhiét d6 bang bién phap bom ép hdn hop lam lanh sau khu
vuc phé hoa gan giap 10 cho co gigi héa 7.3.1. Két qua sau khi xu
Iy nhiét do & khu vuc 10 cho di luén 6n dinh trong mirc do cho

phép 300C, dam bao an toan khai thac.

1. KHAI QUAT CHUNG KHU VUC LO
CHQ CO GIOI HOA 7.3.1 KHU | VIA 7 MO
THAN HA LAM

Khu vyc 10 10 cho co gigi héa (CGH) 7.3.1
khu I via 7 duoc thi cong tir thang 9 nam 2017 dén
thang 01 nam 2018 thi hoan thanh viéc khai thong.
Ap dung phuong phap khai thac cot dai theo
phuong, 16 chg theo hudng dbc khiu dat. Hién
trang cong tac chuan bj khai thac than 16 cho co
gidi hoa 7.3.1 dwoc thé hién ¢ hinh 1.

Chiéu dai 10 cho 155 m duoc chéng giit
bang dan chdng tu hanh. Dan chéng ty hanh Ia
gom 02 loai dan chéng: dan chéng trung gian ma
hiéu ZF8400/20/32 va dan chéng qua do6 ZFG
9600/23/37. St dung may khau than ma hiéu
MG300/370-WD1, mang ca& ubn trudc
SGZ764/400, mang cao udn sau SGZ800/630 va
bang tai co ddn DTLB1200.

Khoang cach trung binh gitra cac dan chéng
trung gian la 1,5 m va dan chéng qua do 1a 1,65m.

Pham vi tiép giap gitra lo thdng gid va van
tai véi 10 chg dugc chong giir bang ganh sit cai
vuot truede 10 che.

Cac duong 10 thong gié muc -280 va van tai
muc -300 dwoc chéng ting cuong bang cot thuy
luc don DW 35-350/110x va DW 42-350/110x
chdng vao 3 hang xa luon thép SVP — 22 doc theo
10 VT va lo TG trong pham vi 16 chg vugt trudce 20
-:- 30m.
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Lo diao bam try trong than, chdng giir bang
vi chéng thép CBII 27, ho chiéu VC-13, chdng
bang vi chong thép CBI127, ho chiéu VC7, chén go.
Chiéu dai toan bo tuyén 10 dao L = 920m, hinh 1.

Tuy nhién via 7 than c6 kha ning hip phu
Oxy 16n dan dén kha nang tu 1am gia ting nhiét do
gay phuc tap cho quéa trinh khai thac vi cac ly do
sau: Lo cho khai théc bang cong nghé ha tran thu
hoi than néc cd chiéu cao ha tran dén 17m chiéu
dai 16 cho 16n 155m cung véi lwong than ton that
trong qua trinh khai thac. Trong qua trinh khai thac
dia chat phuc tap 10 cho thuong gap céc fay, phai
xtr dung ca két hop khoan né min lam anh huong
dén tién do khau tién guong. Céac yéu to trén la
nguyén nhan dan dén hién tugng Oxy héa than
ngay cang gia tang, tir do lam tdng nhi¢t do gay
mat 6n dinh cho qué trinh khai thac 16 cho.

Thém vao d6 thang 9 nam 2018, khi tién
hanh l4p dat bang tai vao 10 van tai 10 chg 7.3.1 dé
phuc vu cho cdng tac van tai than 10 cho co gidi
hoa 7.3.1 khu vuc dau bang tai co gidn chat hep
Cong ty Than Ha LAm da chéng xén khu vuc nay
dé dam bao cac khoang cach an toan theo quy dinh.
Trong qué trinh xén ma& rong, da xuat hién hién
tuong gia tang nhiét d cua than cao qua muc binh
thuong tiém an cac nguy co rii ro chay mo. Ngay
sau khi phéat hién su c6 trén, Cong ty da cing cac
don vi chuyén nganh nghién cuu lap bién phéap va
tién hanh xu ly sy ¢b cho dén nay van bao dam san
Xuét 6n dinh. Diéu d6 canh béo than via 7 hap phu
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Oxy cao gay nguy co gia tang nhiét d6 trong
khoang khong da khai thac, noi hoi tu du yéu to:
khdi than v& vun 16n do ton that khi ha tran, du
luong Oxy cip vao qua ro gi6 va khoang khong
gian thuan lgi cho viéc tich nhiét.

Pé ngin ngira Sy Su gia ting nhiét do dan

chén 10 , bom ép nudc, phun trdm hda chat truong
nd phia sau 10 chg. Tuy nhién cac giai phap nay
khéng thé ap dung do khau than bang thu hoi than
noc ¢ hé sé thu hoi 16n . Vi vay phai nghién ciu
giai phap ngin ngira hiéu qua biang bom ép hdn
hop nuéc va hop chat 1am lanh phia sau ving khai
thac.

dén nguy co chay than phai ap dung céc giai phap :
N & e y

Hinh 1. Hién trang cong tac chuan bi khai thac than 16 cho co gisi héa 7.3.1

2. PE XUAT GIAI PHAP GIAM NHIET PQ
KHU VUC PHIA SAU LO CHQ CGH 7.3.1
KHU I VIA 7

Cac giai phap ngan ngira gia tang nhiét do 10
chg Cong ty than Ha Lam 4p dung bao gom téng
hop cac giai phap nhu ngan ro gié vao khoang
khong gian da khai thac phia sau 10 chg bang phun
tram bé tong thanh duong 10 van tai , l4p nhét doan
10 dau va chan khi 10 chg chuan bi di qua ning
tuong tro bay. Tuy nhién céc giai phap nay khong
thé ngan nbi khong gian 10 cho da di qua nén chi
han ché dugc mot phan nhé nguy co gia ting nhiét
do. Pé loai trir nguyén nhan co ban dan dén chay
than 13 phai 1am lanh duoc khéi than trong ving da
phé hoa tiép gidp vai 10 chg. Nhém tac gia da
nghién cau ap dung giai phap bom ép dung dich
lam lanh vao khoang khong gian da khai thac gan
16 cho nham han ché luu lugng nuée bom va ha
nhiét d6 xudng mirc an toan dé khai thac. Néu bom
dung dich lién tuc s& gay phuc tap cho qué trinh
san xuit va siing nudc khu vuc da khai thac. Van
dé chira nudc s& anh huong khi khai thac 16 cho
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mirc dudi. Vi vy dé tai tién hanh nghién ciu thoi
gian u nhiét va nhiét ¢ béc chay nham lya chon
khoang céch va tan suat bom hop ly vira bao dam
an toan vira hiéu qua kinh té.
2.1. Két qua nghién cieu gian G nhiét din dén
gia ting nhiét va nhiét d9 boc chay

Nhém tac gia da tién hanh thi nghiém
trong phong thi nghiém tai Trung tdm Cap ctu
mo-TKYV than via 7 khi khdng va khi st dung c6
hop chat 1am lanh. Hop chat lam lanh dugc chon
la Amonium Bicarbonate vé&i nong do 2,5%.

a. Xac dinh thoi gian u nhiét

Bai bao chi nghién ctu thoi gian 0 nhiét
khi than c6 kha ning hip phu Oxy cao.

- Xac dinh kha nang hap phu 6 xy cua
than tai via 7 Khu | theo phuong phap Oxy hoa
cham cua Vién IGD Céng hoa Lién Bang Nga :

Khi khong pha tron hop chét lam lanh,
van téc hap phu oxy ctia mau than dat dén kha
nang ty nang nhiét Uz, = 0,0162 than cé kha
nang tu chay.
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Khi pha tron hop chét 1am lanh, hop chét
lam lanh da giam van téc hap phu oxy cua mau
than Uzsw = 0,0038, than khong con kha nang tu
nang nhiét. Thoi gian u nhiét: T = 75 ngay.

b. Nhiéz dg boc chay cua than

Nhiét d6 béc chay mau than khu vuc 10
van tai 10 chg co gidi hoa 7.3.1 t6i han la 140°C.
2.2 Lwa chon phwong thirc bom hop chat
lam lanh

Tir cac két qua nghién ctu ly thuyét va
trién khai thi nghiém thay rang :Nhiét d6 béc
chay cua than moé Ha Lam cao hon so v6i mot sb
mo than c6 kha ning ty chay nhu: Hong Thai,
Cong ty 91 Tong cong ty Pong Bac. Sau 75 ngay
s& hinh thanh qua trinh gia ting dén muc toi han.
Vi vay sau khi nghién ctru ¢é dam bao an toan cir
sau 30 m tién guong 1o cho tién hanh bom hop
chat 1am lanh vao khong gian da khai thac theo
dai phia sau tiép giap vai 10 cho tir dau dén chan
10 cho trong.

2.3. Té chite bom ép nwéc vao khoang khong
da khai thac phia sau 10 chg

a. So do thi cong hé thong bom ép nuéc

Sau khi da pha hoa ban dau xong, 10 chg
khai thac on dinh tién hanh lap hé théng ong dan
dung dich 1am lanh. Dé ting hiéu qua tham thau
déu trong khong gian da khai thac va khong cho
hop chat chay xuong chan 10 chg gay w6t at va
lam yéu 10 van tai, trén hé thong duong ong doc
theo 10 cho da dwoc phan doan, lap cac éng c6
duc 16 ¢- 5 dé dung dich lam lanh chay ra va
dirng lai cach chan 1o chg 50m.. Hg théng ong
dan gom 2 duong 6ng: s6 1 vao khu vyuc da pha
hoa va sé 2 sau tuong chan 16 thong gi6 da danh
sap dé dung dich tham thau Xuong dudi dat da da
pha hda phan phia trén 10 cho. Ket cau hé thong
bng dan (kich thudc, chiéu dai dng va doan dng,
doan dng c6 duc 15...) dugc thé hién theo hinh 2.

|
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dtiin cdn lai byt kin, chitu dii 3m/o1 omg vib thisi 13
duémg kinh Smm,

+ (ing s 4 gia céng 01 dng (o6 mit bich 2 Qi)

Hinh 2. So db thi cong hé théng bom ép hop chét 1am lanh
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b. lira chon t6 hop mdy bom

- Lva chon thiét bi bom va vat tu di kém:
Dé phl hop véi diéu kién san xuét ciing nhu cac
thiét bi vat tu hién c6 cua Cong than Ha Lam,
tién hanh sir dung may bom nudc ap suat cao ma
hiégu BW-T250/50 véi ning suat bom 250
lit/phat, toc d6 vong quay 351 vong/phdit.

- Bé chtra dé hoa tron hop chat lam lanh
v6i nuéc sach: sir dung thing chia bang ton 05
ly véi dung tich 2m3, c6 nap day kin.

- Vi tri dat tram bom: dé thuan tién cho
cdng tac van chuyén vat tu va nguoi van hanh
bom va bao dam an toan 16i di lai, tién hanh lua
chon vi tri dat bom tai 10 doc via van tai mac -
300 bom lén tuyén 6ng Kj -32 18 16 doc via thong
gi6 day vao hé thong duong ong dat trong khu da
khai thac phia sau 16 chg hinh 2.

- Liéu luong bom: Thé tich dung dich lam
lanh duoc bon 4m3/ca lam viéc
3. KET QUA BOM EP NUOC PHA HOQP
CHAT LAM LANH VAO KHU VUC
KHONG GIAN DA KHAI THAC PHIA SAU
TIEP GIAP VOI LO CHQ 7.3.1 KHU I VIA 7

Ap dung phuong phap bom dung dich 1am
lanh vao céc khoang khong gian da khai thac gan
guong 16 cho véi nong do 2,5% nhiét do lubn
duy tri ¢ muc 30°C, bao dam khong cé hién
tuong gia tang nhiét do tr sau khu pha hoa anh
huong dén khau than 10 cho co giéi hoa dong bg.
Tur thang 12 nam 2018 dén nay 10 chg co gidi
hoa 7.3.1 khai thac 6n dinh.

4. KET LUAN

1. Sy ¢b gia ting nhiét d6 tai khu vuc 10
van tai 10 chg co gidi hoa 7.3.1 da du bao kha
nang gia tang nhiét do tir khdng gian da khai thac
dua vao 10 cho co giéi héa 7.3.1 néu khong c6
bién phap can thiép.

2. Pé ngin ngira hién tuong gia ting nhiét
do cua khu vuc 10 cho co gigi héa 7.3.1 phai ap
dung téng hop cac giai phap d6 1a: bom phun
tram bé tong; xay tuong cach ly bang tro bay han
ché kha niang cap Oxy do 1o gi6 va ro gio, bom
ép hop chit 1am lanh vao khong gian khai thac
phia sau gan 16 chg. Tuy nhién, giai phap bom ép
hop chat 1am lanh 14 giai phap cé tinh cin co,
hiéu qua ngan ngua gia tang nhiét trong 10 chg
cao do cao.

3. Két qua sau khi bom ép hop chat lam
lanh véi nong do 2,5% vao khong gian da khai
thac theo chu ky sau khi 10 cho tién duoc 30m
theo phuong khong giy tic hai dén méi truong
lao dong, nhiét do on dinh & mirc 30°C trong sudt
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thoi gian khai), bao dam an toan dé khai thac cho
co gigi héa 7.3.1.

Kién nghi: Cong ty Co phan than Ha Lam
tiép tuc 4p dung céc giai phap ngan ngira trén cho
ving pha hoa sau 16 chg co gioi hoa dong bo va
cac 10 cho khong co gidi hoa dong bo khéc thudc
via7 khul.
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Anh huéng d9 sau dit dwong ham téi on dinh cia n6c ham

c6 chira lop da kep meém
Vii Pirc Quyét
Khoa Mé va Céng trinh, Dai hoc Cong nghiép Qudng Ninh
* Email: quyetvu1980@gmail.com
Tel: +84787399888

Tom tit

Tir khéa:

Bién dang; do sau dat
dirong ham, dd kep mém;
phé hay; on dinh

Khi ndc ham cd xen k& l6p da kep mém c6 anh huong rat Ion dén 6n
dinh cua néc ham. Diac biét khi duong ham nam ¢ do sau cang 1on thi
nguy co mat 6n dinh caa néc ham cang manh liét, rat dé xay ra sap ham.
Dé giam thiéu rui ro, ngan ngira sy cd trén xay ra, bai béo thdng qua
phan mém Flac3D xay dung md hinh khao sat qua trinh bién dang va
phé& hay caa néc ham dang hinh vom ban nguyét c6 va khong co lép da
kep mém véi do sau dat duong ham tang 200m dén 700m. Két qua cho
thay, khi noc c6 16p da kep mém bién dang va phé hiy cua néc ham ting
ménh liét khi d6 sau khai thac >300m, mutrc do anh huéng Ién hon rat

nhiéu so vé6i noc khong c6 16p da kep mém.

Keywords: Abstract

1. PAT VAN BPE

Do sau dat duong ham vén c6 anh huong
rat 16n ddi véi on dinh cia duong ham, do khi
d6 sau dat duong ham cang 16n thi ung suat
nguyén sinh cang 1on lam gia tang bién dang va
pha hily cia duong hdm, nguy co mit 6n dinh
duong ham ting cao[l, 2, 3]. Mat khac, khi néc
ham bi phan 16p hodc c6 16p d4 kep mém sé&
lam cho nguy co tach 16p va mét 6n dinh cia da
vach ngay cang gia tang [5, 6], do day cua lop
da kep mém va khoang cach cua ching toi noc
ham c6 anh huong rat I6n dén bién dang va phé
hiy cia duong ham [4]. Khi xuat hién mot
trong hai truong hop trén khién cho viéc duy tri
d6 6n dinh n6c ham kho khan hon. Dac biét khi
Xuit hién ddng thoi ca hai truong hop trén nguy
co sap d6 cang lén, viéc duy tri 6n dinh néc
ham rat kho khan. Dé giam thiéu nguy co sip
ham can phai danh gia duoc mutc d6 anh huéng
ctia chiing ddi vai bién dang va pha hay cua noc
ham. Tir d6 1am cin ctr dé dé xuét ra giai phap
ky thuat hop ly nham giit 6n dinh cho duong
ham. Trong bai bao, tac gia da sir dung phan
mém Flac3D dé danh gia anh huong d6 sau bd
tri dwong ham t6i 6n dinh caa néc ham co chia
I6p da kep mém.
2. MO HINH VA NOI DUNG TiNH TOAN
2.1. Xay dwng mé hinh tinh toan

M® hinh thiét 1ap gom 5 16p d4 va than véi
cac tham sé dau vao thé hién & bang 1, véi kich
thugc chiéu rong 40m, cao 40m va day 1.0m,
duong ham duoc bd tri & gitta mo hinh véi hinh
dang tiét dién ngang la vom ban nguyét tuong
thang, chiéu rong 3.3m, chiéu cao 2.8m (hinh
1). M6 hinh tinh ton duoc xay dung bang phan
mém Flac3d [7], véi diéu kién mat trén mé hinh
dat tai trong phan b déu co gia tri bang tai
trong cua lop dat da phia trén dé nén xudng
(02), mit du6i va hai bén hong mé hinh duoc ¢b
dinh chat, chiu &p luc ngang (ox, oy) tac dung.

Trang thai tng suit nguyén sinh duoc tinh
toan nhu sau: o,=y.H; ox=cy=A.c;

Trong d6: y- Trong luong thé tich, kg/m?;
H- Chiéu sau bé tri mé hinh, m; A- Hé s6 ap luc
ngang, A=v/(1-v); v- Hé s Poét-xdng cua than;
o,- Ung suit khdi da theo phuong truc Z (thang
duang), MPa; oy, oy- Ung suét trong khéi da
theo phuong nam ngang (phuong truc X va truc
Y), MPa.
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Bang 1. Cac tham s co hoc cua céc 16p da [4]

Chiéu | Mb dun Hé so Luc | Gécma | D@ bén
TT Lop da day, dan hoi | poissionv | dinh ket | sattrong | kéo ok,
m E, GPa C, MPa o, do MPa
1 | Vach coban 120 4.52 0.23 5.2 45 6.00
2 | Véach tryc tiép 13 2.30 0.29 4.0 40 3.50
3 | Lop da kep mém 0.3 0.14 0.38 0.4 28 0.25
4 | Viathan 3.2 0.76 0.32 1.6 33 2.00
5 | Truy truc tiép 17 2.88 0.27 5.2 44 450
o Vach coban Lt T Tree01s “g"‘";’n"m
E=i p-ck éggélé?i :'%2 A\Zﬂgn::u.on
o Vach truc tiép e Ror 1noe
Lép da ke mém Block Group
B % ) ==
Puong ham
=21
E Tmtructiép bect
$q S

a)

b)

Hinh 1. So d6 mat cit ngang mé hinh bai toan

2.2. Ngi dung nghién ciu

Dé danh gia anh huéng do sau dat
duong him dén d6 6n dinh cua néc ham co
I6p da kep mém, bai bao xay dyng hai mo
hinh ¢6 va khong c6 16p da kep mém dé so
sanh. Lop da kep mém dugc lya chon voi
chiéu day bang 30 cm, ndam céch ndc 16 0,5m.
Tién hanh khao sat voi do sau dat dudong ham
tang tir 200m dén 700m.

3. PANH GIA ANH HUONG PQ SAU
PAT PUONG HAM BEN BIEN DANG
VA PHA HUY NOC HAM KHI CO LGP
PA KEP MEM
3.1. Anh hwéng d¢ sau dit dwong him dén
bién dang ciia dwong him

Hinh 2 thé hién chuyén vi cua néc ham
khi ndc c6 va khang c6 16p da kep mém.

-_—

C6 da kep mém

a) Do sau dat duong ham 200m

Khong da kep mém
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b) Do sau khai thac 300m

Khoéng da kep mém

¢) b6 sau dat duong ham 400m

Khéng da kep mém

Khong da kep meém

e) Do sau dat duong him 600m

Khéng da kep mém

d) D6 sau dat duong him 500m

C6 da kep mém

X

Co da kep mé

C6 da kep mém

Co da kep mém

f) B6 sau dat duong him 700m
Hinh 2. Anh huéng d6 sau dat duong hdm dén bién dang duong hdm c6 va khong cé 16p d4 kep mém

550
—a—Hoéng phai ¢6 da kep
s00

aso ——Hong trii ¢6 d4 kep
400 —+—Chuyén vi ciia néc ¢6 da kep
E 250 —®—Chuyén vi cia noéc khéng da kep
-z= 300
-8, 250
& 200
150
100

50

200 300 a00 s00 600 700
D6 sau khai thac. m

Hinh 3. B4 thi thé hién bién dang cua duong ham cé
va khong c6 16p da kep mém

Tur két qua trén hinh 2 va d6 thi hinh 3 thé
hién gia tri bién dang tai noc, hong cua duong
ham, thay rd duoc sy khac biét vé bién dang
ciia néc ham c6 va khdng c6 1op da kep mém
khi gia tang d sau dat cong trinh, quan hé gita
bién dang voi do sau dat cong trinh nhu sau:

- Khi d6 sau dat cong trinh ting thi bién
dang ¢ néc va hong cua duong ham déu tang.

87  * HNKHCN Lén VI thang 05/2020



DAl HOC CONG NGHIEP QUANG NINH

Khi cong trinh nam ¢ d6 sau nho hon 400 m,
bién dang ¢ néc va hai bén hong ting déu, gia
tri bién dang cua ching sap si bang nhau va
khong 16n. Nhung khi tiép tuc gia ting d6 sau
dat cong trinh 16n hon 400 m thi bién dang ¢
hai bén hong van ting déu, nhung bién dang ¢
noc ting manh, khi d6 d¢ sau cang ting thi toc
do gia tang chuyén vi noc cang lén, lac do sau
dit cong trinh ting 1én 700 m thi lwong chuyén
vi tai néc 1a 512 mm, ting 2,67 1an so vaéi lic
cong trinh ¢ d6 su 400 m va 8,5 lan so véi llc
cong trinh nam & d6 sau 200 m.

- Khi n6éc ham xuét hién 16p da kep mém
thi anh huong cia do siu dit cong trinh dén
bién dang duong ham méanh liét hon, trong d6
bién dang & noc ham anh huéng manh nhat. D6
thi hinh 3 cho thy, do anh huong cua lép da
kep mém ma chuyén vi néc khi cong trinh & do
sau nho van 16n hon khi néc khong c6 da kep
mém. Do sau bé tri duong ham ma ndc co 16p
da kep mém gia ting lic do sau khdng lon
(<400m) thi bién dang ting déu voi téc do
khong 16n, nhung khi d6 sau >400m thi bién
dang ting dot bién. Nhung khi néc khong chtra

FLACSD 3.00

Itassa Consulting Group. Inc.
Minneapolis. hih_USA

Khong c6 da kep mém

FLAC3D 3.00

Khong c6 d4 kep mém

I6p da kep mém thi bién dang ting déu, khéng
c6 su tang dot bién ké ca khi ¢ do sau lon, gia
tri chénh léch chuyén vi néc gitra 2 truong hop
trén khi & d6 sadu 200 m khdéng Ién 23 mm,
nhung khi d¢ sau tiang lén 700 m thi gia tri
chénh Iéch rat 16n 257 mm, bang 2 lan chuyén
vi ctia néc khong c6 16p da kep mém.

- Khi duong ham ¢ do sau <200m, vi tri
chuyén vi néc 16n nhat khi c6 va khdng c6 16p
da kep mém déu & giira ndc ham, nhung khi gia
tang do sau thi chuyén vi 16n nhét cia ndc co
I6p da kep mém dich chuyén dan sang phia ndc
tréi, con noc khdng co 16p da kep mém thi dich
chuyén vé phia néc phai, pham vi viing chuyén
vi caa noc co lép da kep mém Ién hon phat
trién sau vao trong khéi da, do sau bd tri cong
trinh cang Ién thi ving chuyén vi 16n cang gia
tang manh.

3.1. Anh huwéng d6 siu dit cong trinh dén
pha hity néc ham khi c6 16p da kep mém

Trén Hinh 4 1a hinh anh thé hién hién
tugng phéa huy cua khdi da xung quanh duong
ham khi noc ¢ va khong co 16p da kep mém
Vv6i d6 sau bé tri cong trinh khac nhau.

FLACID 3.00
Step 10788 Model Perspeciive
* 28 2019

Block State

rione.
jshesr-n shear-o
Jshear-n shear-p tensian-p.

C6 da kep mém

a) Do sau dat duong ham 200m

FEACITIP 300
Step 10018 Model Ferspective
zzzzz Gac 26 2018

Iasca Gonsuling Geoup, Ine.

C6 da kep mém

b) Po sau dat duong ham 300m
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FILAC3ID 3.00
581 Mode! Parspective
22.44.59 Sat Dec 28 2019

v Rotation:
X: 5.344a+000 X 0.000
000e-001 ¥ 0000
2 9 623-002 z 0.000
Dist 111104002  Mag: 477
Incramants: Ang.: 22800
Move. 4 4206+000
Rot: 10.000

Block State
None.
|zhear-n shear-p
[lnear-n shear-p tansion-p
ar

shearp
Llshears tension-p

Itasea Consuling Group, Ine.
Minneapolis. MN_USA

Khéng c6 da kep mém

FILAC3D 3.00

Step 8887 Modal Perspectva
23.11.05 Sat Jan 112020

Rotation

Rot- 10,000

Block State

rone
[shearn shearp
(shear-n snear-p tension-p

[shearp
jshear-p tension-p

Htasca Consulting Group, Inc.
MN USA

Khéng c6 da kep mém

Iasea Conuutng Group. Inc.
1N USA

Khong c6 da kep mém

FLACID 3.00

Stop 8495 Model Perspective
©08:43-37 Sun Jan 12 2020

Block State
Hone

snear-n snear-p
shenrn shear-p tension-p

[shoarp
jshear-p tension-p.

Itasca Consulting Group, ine
Minneapolis, MN_USA

Khong c6 da kep mém

¢) Bo sau dat duong ham 400m

d) Do sau dat duong ham 500m

e) Do sau dat duong ham 600m

FI AC2I 3.00

Step 10881 Model Perspective
23.01:14 Sat Dec 28 2019

Center otation

X 4.4616+000 X% 0.000

Y 5.0000-001 Y 0000

2. 4.1496-001 o

Dist 111164002  Mag. 477
Q. 22.500

incremen:
Move: 4.4206+000
Rot: 10.000

Block State

on:
shear.n shear.o
shear.n shear.p tension-p
shear-;

shear-p tension-p.

Htasca Consulting Group, Inc.
| Minneapolis, MN USA

C6 da kep mém

FLAC3ID 3.00

Step 10430 Model Perspectve
2209:34 5at Jan 11 2020

Block State
Hone
shear.n shear.o

TJsnear-n shear.s tension-p
shea

o
[lshear-p tension-p

Itasca Consultng Group, fre

Minneapots. MN_USA

C6 da kep mém

FrLACID 3.00

Step 10288 Model Pers;
3121 SatJan 112020

Block State
None.
jsnear.n snear.o
isnoar.n shear.o tension.o

o
sneore tension-p.

Ttasca Consufting Group, Inc.
Minnespolis, MN USA

FLAC3D 3.00
Step 9715 Mods! Perspsciive
223846 5t Jan 11 2020

Canter Rotason
% 2257604000 % 1568
¥. 4.4326-00f

2 -525%-002
it 111182002
Increments Ang 22500
Tove: 4 42084000

Rot 10000

¥ 0000
2350375
Mag- 637

&

Block State

i R

Co da kep mém

f) Bo sau dat duong ham 700m
Hinh 4. Anh hudng do sau dat duong ham dén phé hay ndc ham c6 va khong c6 da kep mém

Tir két qua ¢ hinh 4 cho thay anh huéng
ctia do sdu dit cong trinh dén pha hay caa néc
duong him nhu sau:

Khi d¢ sau dat cong trinh tang thi ving pha
hity cua khdi d4 xung quanh dudng ham trong ca
hai trudng hop c6 va khong cé 16p da kep déu
tang. Khi d6 sau dat cong trinh <200m thi pha
hiy & 2 truong hop khac nhau khong nhiéu, ¢

89

truong hop 6 16p da kep mém xuét hién pha hay
tach 16p tai vi tri 16p da kep mém nhung khéng
¢ sy lién thdng vai vang pha huy ¢ xung quanh
bién him. Khi d6 siu gia ting >300m thi pha
hily & ndc ma c6 16p da kep mém gia ting méinh
liét, vang pha hiy I6p d4 kep mém va phé hay
xung quanh bién ham cé sy lién théng véi nhau
va €6 su mo rong sang hai bén hong, khi d6 sau
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tang tir 300 m 1én 600 m thi vung ph& huy ¢ noc
gia tang khong manh, nhung khi tang [én 700 m
pha huy cua lai ting rat nhanh, phat trién rong
sang hai bén suon noc, vung phd huay xung
quanh cong trinh ngam rat I6n. Pha hay & hai
bén hong ham ciing gia ting manh, duong ham
thé hién su mat 6n dinh cao so vai khdng cé 16p
da kep mém & n6c ham.

Khi duong ham khéng c6 16p da kep mém
& noc, do sau bd tri duong ham gia ting thi
viing pha hity xung quanh duong ham gia ting
tir tir, pha hay chu yéu phat trién mo rong vé
hai bén suon néc duong ham ma khong phét
trién sau Ién phia trén néc ham, bi giéi han tai
vi tri phan 16p gitta than va da vach.

4. KET LUAN

Khi néc 10 ¢6 16p da kep mém, bién dang
va pha huy caa néc ham khi do sau khai thac
gia tang s& phat trién rat manh liét va phuc tap,
dac biét can phai cha y khi cong trinh & do sau
>300m, khi d6 tbc do bién dang va phéa huy
tang dot bién, nguy co sap db rat dé xay ra, khi
d6 ving pha hay 16p da kep mém va ving phéa
hiy & xung quanh duong ham lién thong voi
nhau, thé hién sy phé& hiy hoan toan néc.

Vi tri suy yéu nhat cia noc ham trong
truong hop nay ¢ noc trai diém gan nhat voi I5p
da kep mem can phai c6 gidi phap khéng ché
diém suy yéu nay dé tang cuong on dinh cho
duong him va ngin ngira hién tuong tach 16p
tai vi tri 10p da kep mém bang giai phap gia cb
bang neo dy ung luc hoic gia cuong hoa lép da
kep mém bing phuong phap bom ép dung dich
dinh két nham gia ting cuong d6 cua l6p da kep
mém.

Két qua nghién ctru 1a co so dé dé xuat giai
phap gitt 6n dinh cho dudng ham khi néc c6 16p
da kep mém chiu anh huong caa do sau b tri
cong trinh ngm. Két qua nay cang quan trong
khi @6 sau khai thac ngay cang gia ting.
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250MH; H¢ truyeén dong thyristor-
dong co; M6 phong hé truyén dong
bang MATLAB SIMULINK.

May khoan xoay cau la thiét bi dwoc sir dung rat phé bién trong
nganh khai thac khoang san. V¢i déc thu tai thay d6i lién tuc trong
qua trinh khai théc, doi hoi may khoan xoay Cau phai c6 mot hé
truyen dong dién dap Gng nhiing yéu cau cao vé chit luong didu
khién. Viéc tim duoc cac tham sb hoat dong cua bo didu khién s&
dem lai hiéu suit 1am viéc cao trong qué trinh 1am viéc, do vay véi
muc tiéu trén bai bao gidi thiéu viéc nghién ciru va md phong hé
truyen dong cua may khoan xoay cau CBIL] —250MH bang phan
mém chuyén dung MATLAB SIMULINK, ket qua cho thiy dugc
ngoai viéc ché do lam viéc dap umg duoc yéu cau, dong thai con co
thé thu thap dwoc cac tham sé hoat dong va huéng diéu khién pha
hop véi ddi tuong tai.

Abstract

Keywords:

Rotating head drilling machines
CBIIl —250MH; The drive system
Thyristor-motor; ~ Simulation  of
drive system using MATLAB
SIMULINK.

Rotating head drilling machines are equipment used very popular
in the mining industry. With the special changing loads during the
exploitation process, the rotating head drilling machine requires an
electric drive system that meets the high requirements of control
quality. Finding the operating parameters of the controller will
bring about high efficiency in the process of working, so with the
article introducing the research and simulation of the drive system
of the rotating head drilling machine CBII —-250MH using
specialized software MATLAB SIMULINK, the results show that
in addition to the working mode that meets the requirements, at the
same time, it is possible to collect operating parameters and control
directions suitable for the object load.

1. PAT VAN PE

truyén dong cia méay khoan xoay cau la mot

Trong nhitng niam gan day khi dién tu
cong suat phat trién, viéc ap dung nhiing thanh
tuu mGi vao trong san xuat dé hién dai hoa thiét
bi nham ting ning suat chat luong san pham, tiét
kiém strc lao dong con nguoi. Trong nganh khai
thac khoang san, cac thiét bi ciing dugc thay doi
dé phu hop voi diéu kién cong nghé moi. Heé

91

trong nhiing h¢ dugc nghién cau de cai tién. He
truyen dong cua may khoan xoay cau thuc hién
téng hop tin higu dicu khién va hdi tiép nho bo
bién di 1a cac bo chinh luu co diéu khién, bang
cach dong mo goc o dé thay ddi gia tri dién ap

dat Ién cac cudn kich tur. Viéc diéu chinh géc mé

* HNKHCN Lan VI thang 05/2020
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a ¢6 thé dugc xtr ly bai cac bo vi diéu khién da
duoc 1ap trinh sin, van dé dat ra 1a phai thuc hién
mo phong qua trinh 1am viéc cia he dé tir o co
thé tim ra dugc céc tham sé lam viéc hop Iy cho
bo didu khién dé cai dat. Xuat phat tir muc tiéu
trén, bai bio da nghién ctru viéc md phong bang
phan mém MATLAB-SIMULINK hé truyén
dong cua may khoan xoay cau CBIL] —250MH
qua d6 c6 nhitng budc cai tién trong qua trinh
van hanh va sir dung né mét céch hiéu qua.

2. HE TRUYEN PQNG CUA MAY KHOAN
XOAY CAU CBIII -250MH

2.1. Nhitng yéu ciu véi hé truyén dong dién
cia may khoan xoay cau

Hé truyén dong dién cia may khoan xoay
cau [1]. yéu cau doi hoi chat lwong cao trong qué
trinh 1am viéc, dai diéu chinh rong, thuong xuyén
diéu chinh téc do va
moémen. Trong vung
lam viéc, hé thong
co yéu Cau cao vé 6n
dinh téc do. Khi roi
vao vlng qué tai, hé
théng phai tu dong
giam d¢ cang dac
tinh dé bao vé dong
CO VA cAc co cau co
khi khac. P& dap mg dugc nhiing yéu cau nay
dic tinh 1am viéc cua hé truyén dong may khoan
c6 dang nhu hinh 1, duong déc tinh nay dugc goi
la dac tinh kiéu “may xac”, nd gdm hai phan véi
do6 cting khac nhau[6]:

- Vung tht nhat 13 viing cong tac khi
lu < li, ddc tinh co cing dé ting hiéu suat
lam viéc.

- Vung II: ving bi qua tai, khi I, >
lding, ddc tinh co mém dé bao vé dong co khoi
qua tai lon.

Dé c6 thé tao ra duong dic tinh “kiéu
may xGc” nay thi hé truyén dong cua may
khoan str dung hé Thyristor- Bong co str dung
hé kin véi cac vong phan hoi:

- Hoi tiép am theo ap dé nang cao do
cung dac tinh trong vung lam viéc( vung 1
hinh 1).

- Hbi tiép am cit nhanh theo dong
phan tmg dé bio vé dong co khoi qua tai
(vang 2-hinh 1).

Hai tiép am theo &p c6 biéu thic tinh:

Uhtép:(l.Uu

o

Lea I

Hinh 1

Idm Idimg
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Can cha y la khi hoi tiép thir nhét hoat
déng thi hoi tiép thir hai khdng cé tac dung va
nguoC lai. Khi d6 ta ¢6 Ua= Ug-Untap- Unt dong.

0 néu ly< Ic

Vai:
Unhu = { )
B (Iu'lc) néu qu IC (1)
Trong qua trinh thyc hién viéc tinh toan
va md phong thuong st dung ham dau 1(AI) ¢o
gia tri:
1(AD)= [ 0néu ly< I
1néulu>1c

)

Thay (2) vao (1) ta c6 cong thuc tinh:
Ua= Ua-Untap- 1(AD).B(Iu-1c)

2.2. Hé truyén déng ciia may khoan xoay ciu
CBII —250MH

Hé truyén dong dién may khoan xoay cau
CBII[ -250MH ¢4 nhiéu co cdu nhu [1]:

- Co cau quay miii khoan.

- Co ciu tao &p luc doc tryc.

- Co céu ép hoi.

Trong c4c co cdu trén thi co céu quay mii
khoan la quan trong nhat vi n6 quyét dinh truc tiép
dén nang sut lam viéc cua _mdy. Ciing giéng nhu
may x(c, may khoan xoay cau khi lam viéc pha v&
dét da thuong c6 phu tai thay doi dot ngot nén cac co
cau phai duoc diéu chinh ty dong. Co cau quay mili
khoan c6 Pphu tai thay doi thuong xuyen nén can co
thiét bi diéu chinh tu dong vé momen va téc do.

Hé théng truyén dong dién cua co ciu
xoay miii khoan méy khoan xoay ciu (CBIL] —
250MH) dugc md ta trong hinh 2 1a hé thdng
Thyristor- Bong co mét chiéu kich tir doc 1ap.

Phan tng dong co mot chiéu dwoc cap tir
mot bo van chinh Iuu ciu 3 pha c6 diéu khién. Con
cudn kich tir doc 1ap cia dong co ciing dugc cap
dién tir bo chinh luu cau mot pha co diéu khién.
Tbc d6 va md men cua dong co mét chidu cua co
ciu xoay miii khoan dugc diéu chinh tu dong theo
hai hudéng:

+ Diéu khién theo dién &p phan tng cua
dong co.

+ Diéu khién theo dién &p kich tir ciia dong co.

Dé 6n dinh téc d6 dong co st dung hoi tiép
am theo 4p, dé han ché quéa dong st dung mach hi
tiép cat nhanh theo dong phan ung.

Thay d6i dién ap phan mg dong co bang
cach diéu chinh bai goc mo o cua bo chinh luu
cau ba pha c6 diéu khién. Mudn thay ddi dién &p
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kich tir thay doi géc m& o ciia b chinh luu cau 1
pha c6 diéu khién. B diéu khién sé lay tin hiéu

tir cac hoi tiép theo ap va theo dong dua vé bo
diéu khién dé diéu chinh géc mé o thay doi tc
d6 va md men cua dong co.

Hé truyén dong dién cua co chu quay miii
khoan dugc mo ta dudi dang so dd khéi nhu hinh 2 [1].

Iy

& cves |

Hinh 2. So d6 khéi h¢ truyén dong dién cua may
khoan xoay cau CBIII -250MH

LA: 1a cudn khang dién.

TT: 1a may bién dong.

MC: 1a chinh Iuu 3 pha c6 diéu khién.

M: déng co dién mot chiéu.

OT: cam bién dong dién.

PT: bo phan diéu chinh dong dién.

KY: co céu hiéu chinh.

OH:cam bién dién ap.

ITY: ban diéu khién.

CYP: khau khuéch dai téng hop.

CU®Y: khau diéu khién pha xung mach Iyc.

CYPB: khau khuéch dai diéu khién dong kich thich.

3. MO PHONG HE TRUYEN PONG CUA

MAY KHOAN XOAY CAU CBII —250MH

3.1 Xay dwng md hinh toan hec h¢ truyén

dong may khoan xoay cau CBII[ -250MH
Thuc té, hé truyén dong cua may khoan

xoay cau CBII-250MH I1a mot hé phi tuyén do

phan dong kich tir ciia dong co va tir thdng mach

kich tir theo duong cong tir hoa, trong khi d6 néu

mo phong dua vao cac phuong trinh phi tuyén s&

gap rat nhidu kho khan, do vay ¢ déy tac gia thuc

hién md phong bang céch tuyén tinh hoa quanh

diém lam viéc trén co so ly thuyét diéu khién he

tuyén tinh dé lap phuong trinh. Chi tiét ciia viéc

tuyén tinh hoa dwoc thuc hién nhu sau [5]:
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* Xét phan kich tir dong co: Mdi quan
hé giira tir thdng va dong kich tir dugc biéu
dién bai cong thuc: ® = f(l) (3)

Theo duong cong tir héa, méi quan hé
nay la phi tuyén. Tuy nhién, trong doan I nho
ta c6 thé sir dung phuong phap tinh gan diing

bang cach tuyén tinh hoa ting doan va thu
dugc: @ = a.l, 12 mot mdi quan hé tuyén
tinh. Khi d6 mo ta todn hoc ctia dong co dugc
biéu dién nhu sau:

* Phan g dong co:
R,1,(s)+L,sl,(s)+E(s)=U(s)
Js.o(s) =M (s)-M.(s)

U, (5) = Rl (8) + 5Ly 1 (5)

(4)

* Bo chinh luu:
- Chinh luu kich tir dong co:
TS k() +ie($)=0,9V e (5)
- Chinh luu phan tng dong co:
T,5.¢,(S) + () = 2,34U,,(s) (6)
Mach hdi tiép:
- Hbi tiép &m theo &p: Unap = .Uy (7)
- Hbi tiép duong theo dong:
Uhtl =1(Al ),B(Id - Ic) (8)
* Tu md hinh toan hoc da xay dung &
trén, tac gia xay dung md hinh ciu trdc cua hé
truyén dong may khoan xoay cau nhu hinh 3:

Hinh 3. So @6 cAu triic cua hé truyén dong méy khoan
xoay cau CBII -250MH
3.2. M6 phéng trén MATLAB SIMULINK
Tu mé hinh todn hoc xdy dung dugc ta
chuyén sang md phong tren MATLAB-
SIMULINK [4]. Thyc hién md phong hé truyén
dong cua may khoan xoay cau theo céc s6 liéu sau:
Bang 1. Thong sé md phong hé truyén dong

Loai dfng co B¢ chinh lwu
1808 B1

Phan | Phan Mgt pha | Ba pha
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ing kich tor
P(kwW) | 60
U(v) | 380 85 380 380
1(A) 160 25.6 30 60
n(r/m) | 800

So do cau tric md phong MATLAB-
SIMULINK thé hién trén hinh 4.

Diéu chinh tir thong dong co 1a viée thay
ddi dién ap dit vao bo bién doi ciia mach kich tir
dong co cac gid tri lan luot 3V,6V,9V,12V nham
tang toc do dong co vuot toc do khong tai ly
tuong khi may xuc lam viéc trong ché do khong
tai hodc nhe tai. Tuy nhién vi€c giam tir thong(
hay tang toc do ctia /dong co) khong | thé 1a vo cap
vi khong thé tang toc do dong co dén co. Do vay
phan nay thyc hién khao sat giéi han giam tir

N T e va mo phong hé théng truyén dong ciia

Fe B Ve Smdin Fond Tk e

D#HA 2R 92 v op s JHulé- REB: 4

sl

s
Ly Tl

Hinh 4. So 46 mo phong Matlab h¢ truyén dong méay
khoan xoay cau

3.2.1.Pdp img téc dg ciia hé véi cac gia tri cua

bé diéu chinh khi diéu chinh dién &p phan #ng:
Khi thay di c&c gié tri dién ap dat dau vao bo

chinh luu mach phan @ng véi céc gia tri lan luot

3V,6V,9V,12V s¢é lam thay ddi dién &p phat ra

dat vao phan ung dong co, khi d6 nhan duoc

duong dic tinh md phong téc do dong co nhu

hinh 5.

UU

]

90

80

70

/

60

50

40

30

20—

|
|
[
A
P

10

0
0 5

Hinh 5. Bap tng téc‘dcf) cua hé khi diéu chinh dién &p
phan tng dong co

10 15 20 25 30 35 40 45 50 t

Tir két qua md phong toc d6 dong co trén
hinh 5 khi sur dung cac thong s6 t6i uu cho cac bo
diéu chinh ta thay dap ang hé hoan toan phu hop.
3.2.2. biéu chinh tir théng mach kich tir déng co-
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may khoan khi thay d6i tir thong dong co.

So dd cau trac md phong trén MATLAB-
SIMULINK duoc thé hién trén hinh 6.

B i JRaBs: REE?E

Hinh 6. M6 hinh md phong Matlab cua phan kich tir
dong co

Thuc hién md phong hé khi thay doi tir
thong mach kich tir dong co.

Khi thay ddi cac gia tri dién ap dat dau
vao bd chinh Iuvu mach kich tir dong co vai cac
gia tri lan luot khéc nhau 3V, 6V, 9V,12V s& lam
tdc do dong co ting gia tri 16n hon so vai gia tri
tbc do khong tai 1y tuong thuong ap dung trong
truong hop khi khéng tai.

Két qua téc d6 thu duoc trén hinh 7 hoan toan
dap tng voi yéu cau diéu khién.
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Hinh 7. Két qua mo phong toc do dong co khi thay
doi tir thdng mach kich tir

3.2.4.Thuc hién mo phong hé khi xdy ra qua tdi.
Khi xay ra qua tai 1on, dong dién phan
ung tang qué cao s€ gay chay dong co, do vay
nguoi ta s€ thuc hién viéc han ché dong bing
cach st dyng hoi tiép am theo dong va trong
ving nay hoi tiép am theo ap s& khong hoat dong.

90

80

70

‘W\

60

50

40

1
_
L

30

20 .
N W

A
A
0 SN

(o] 10 20 30 40 50 60 70 80 90

100”7 t
Hinh 8. Két qua mo phong téc d6 dong co khi xay ra
qua tai

Gia thiét xdy ra qua tai I6n, Mc tang
nhanh, dong dién phan tng ting dén gia tri dén
gia tri lamng, toc do dong co trong céac truong hop
lan luot giam vé 0 dé bao vé dong co. Thong qua
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mo phong dic tinh toe do trén hinh 8, ta thiy hé
truyén dong hoan toan dap tng yéu cau.
4. KET LUAN

Hé truyén dong cua may khoan xoay cau
st dung hé Thyristor- Pong co c¢6 ché do lam
viéc linh hoat, dap tng yéu cau cao theo dic tinh
lam viéc kiéu “may xac”. Phuong phip md
phong bing phan mém MATLAB-SIMULINK
da cho thdy dugc quéa trinh 1am viéc cua hé tng
V6i cac bo diéu chinh trong hé, két qua mo phong
da cho thay duogc hoat dong caa hé hoan toan phu
hop véi yéu cau dit ra. Tir d6 ta co thé thuc hién

viéc thay doi tham sb dé tim ra céc gia tri toi vu
cho bo diéu khién. Day 1a budc chuan bi cho viéc
&p dung vi diéu khién vao dé xu ly cac tin hiéu tir
bo hoi tiép dua vé. Tuy nhién nhiing két qua nay
mai chi Ia nhitng két qua bude dau khao sét trong
mot sé didu kién nhat dinh khach quan tac dong
nén trong qua trinh van hanh van can cé su diéu
chinh cho phu hop.
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Cai thién phwong phap diéu khién truc tiép mé men dong co khong
dong b & bién tan cd chinh lwu tich cuc
Improve the torque direct control method of the asynchronous motor at
converters with active rectifiers

Lé Vin Tung", Bli Trung Kién, Pham Hiru Chién
Khoa Pién, Truong Pai hoc Cong nghiép Quang Ninh
* Email: levantungdktd@gmail.com

Tom tit

Tur khoa:
Chinh luu tich cye 3 pha; diéu khién
dong dién; dieéu khien md men;
nghich luu 3 pha; Matlab &
Simulink.

Nghién ctru cac bo bién tan si dung chinh Ivu diéu khién hoan toan
hay con goi la chinh Iuu tich cyc ¢6 nhiéu wu diém so véi chinh luu
khong diéu khién (cau diode). Bo chinh Iuu véi ki thuat diéu ché
d6 rong xung bang phuong phap diéu khién tuya dién ap dam bao
dong dién dau vao hinh sine, hé sb cong suat bang 1, dién ap mot
chiéu DC ¢ dau ra 6n dinh, ning luong trao doi theo hai chiéu giira
tai va ludi dién. Diéu khién tya dién ap s& ude luong dién ap ludi
sau d6 tién hanh diéu khién dong dién hoic theo cong suat. Bai béo
phan tich wu diém cua phuong phap diéu khién dong dién & mach
chinh luu khi 1am viéc véi tai 1a dong co 3 pha. Phuong phép diéu
khién truc tiép m6 men dong co duoc nang cao bang cach lya chon
bang sector chuyén mach méi. Két hgp ngudn - mach chinh Iuu tich
cuc - nghich luu - dong co - tai tao thanh mot hé thdng truyén dong
dién hoan chinh véi hiéu qua lam viéc dwoc cai thién. Két qua
nghién ctru dugc kiém chieng bang phan mém Matlab & Simulink.

Abstract

Key word:

Three-phase PWM rectifier; current
control; torque control; three-phase
inverter; Matlab & Simulink.

Research of frequency converters that usefully controlled rectifier,
also known as active rectifier, have many advantages compared to
uncontrolled rectifier (diode bridges). Rectifier with pulse width
modulation technique by voltage orient control method ensures sine
input current, power factor is 1, constant DC voltage at the output,
energy exchange according to bidirectional between load and grid.
The voltage orient control will estimate the grid voltage and then
proceed with current control or according to power. The paper
analysis the advantages of the method of controlling the current in
the rectifier circuit when working with the three-phase motor load.
The torque direct control method of the motor is enhanced by
selecting a new switch table of the voltage vector. Combining
power - active rectifier circuit - inverter - motor - load creates a
complete electric drive system with improved working efficiency.
The research results were verified by Matlab & Simulink software.

1. G101 THIEU

Trong thuc té hién nay, chinh luu Diode

tuyén va phét cc thanh phan song hai lén ludi.
KEt qud twong g la h¢ so cong suat thap dang
gay ra cac van de khdng nho doi vai hé thong

va chinh lwu Thyristr dugc ding phd bién. Cac
bo chinh luu ndy ¢6 wu diém nhu vén dau tu ban
dau, van hanh, bao dudng va sira chita rat thap.
Lam viéc 6n dinh & méi truong khic nghiét.
Dong thoi véi kha niang chiu dong, &p 1on cua
cac van Diode va Thyristor nén dwoc sir dung rat
nhiéu trong cac ung dung doi hoi cong suat rat
I6n. Tuy nhién nhuge diém chinh cua céc bo
chinh luu nay thé hién & dic tinh 1am viéc phi
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dién nhu nhiéu dién ap va dién ti (Electro
Magnetic Interface - EMI), 1am ting chi s6 cong
suit dinh mirc d6i véi céc trang bi dién trén hé
thong luéi (méy phat, may bién &p, hé théng
duong day truyén tai). Trong cac bo bién tan
dong chinh lwu Diode ning luwong chi truyén
theo 1 chiéu. Khi hé thdng 1am viéc ma dong co
chuyén thanh may phat thi niang lugng khong
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duoc tra vé ludi ma tiéu tan trén dién tro xa, gay
lang phi. Khi sir dung Thyristor da c¢6 nhiéu so
d6 mach dua ra dé dam bao truyén ning luong
theo hai chiéu nhung so d6 céng kénh, hiéu suat
thap, diéu khién kho khan.

Hién nay cac bo chinh luu tich cuc s
dung cac van diéu khién hoan toan, c6 tan sé
dong cit nhanh (IGBT) dang duoc phét trién va
tng dung trong thiét bj dién tir cong suit noi
chung va cac bo bién ddi tan sé noi riéng. Céc
b6 chinh luu nay diéu khién dong nap cho tu ca
vé bién d6 va goc pha so véi dién ap ludi. Bam
bao hé s cosp =1 & dau vao, trao ddi nang
luogng gitra tai va ludi theo 2 chiéu, thanh phan
song hai thap. Pay chinh 1a uu diém cua chinh
luu tich cuc [5], [6].

Phuong phap diéu khién chinh luu tich
cuc tua dién &p sé udc lugng dién ap ludi sau do
diéu khién bang dong dién (VOC - Voltage
Orientend Control) ¢6 uu diém tan sb dong cit

¢ dinh nén thiét ké khdi loc dau vao don gian,
tan dung wu diém cua phuong phap diéu ché
PWM, gia thanh ré.

Su két hop gitra chinh luu tich cuc Véi
mach nghich luu trong diéu khién téc do dong
co xoay chiéu 3 pha s& dam bao hé thdng trao
d6i nang lugng theo hai chiéu gitra ludi va tai.
Trong qua trinh hoat dong thi dong co c6 thé
lam viéc ¢ ca 4 goc phan tu hé toa do. Bién tan
kiéu nay thuong duoc goi la bién tan 4 goc phan
tu hay bién tan 4Q. Diéu khién dong co theo
phuong phép diéu khién tryc tiép md men (DTC
- Direct Torque Control) ¢6 nhiéu wu diém khi
lam viéc & ving toc d thap, md men tai thay doi
dét ngot vi dap tng md men nhanh, d6 gon mé
men thap, tan sé chuyén mach 6n dinh [1], [4].
Két hop phuong phap diéu khién chinh Iuu tich
cuc v6i mach nghich luu diéu khién truc tiép mo
men dong co s& nang cao chat luong hé truyén
dong dién trong thuc té.

__..ChinhlwuPWM ____  ________ Nghich lvu_______
Tk Tk T | nF o
' Sy S3 Ss i i St So
ae——¢ | B
: C|
be— L
co— s i
Tk TR TR |0k
LS S4 Se[ ! Y S0

__________________________

Hinh 1. B6 bién tan 4 g6c phan tu

So d6 mach luc cua bién tan c6 chinh luu
tich cuc gidng so dd bién tan tryuc tiép kiéu ma
tran [2], [3]. Tuy nhién & bién tan 4Q van c6
thanh phan trung gian mot chiéu la tu dién C, vi
vay nguyén ly hoat dong cd tinh chat cua bién
tan gian tiép. ‘

2. PHUONG PHAP DPIEU KHIEN TUA
PIEN AP (VOC)

Céu trac diéu khién VOC sir dung mach
vong diéu khién dong dién 1 ciu truc di duoc
phét trién. CAu tr(ic ndy dua trén viéc chuyén doi
giita hé truc toa do ¢b dinh a — B va hé tryc toa
d6 quay d — g. Cac gia tri do duoc trong hé toa
d6 ty nhién abc, dau tién duoc bién dbi sang hé
truc toa d6 tinh o — B, sau do6 dugc bién ddi sang
hé truc toa d6 quay d — q nhu trén hinh 2.
Phuong phap nay dam bao dap ang tic thoi

97

nhanh va hiéu suit tinh cao thdng qua cac mach
vong diéu khién dong dién bén trong.

O hinh 2, tai 1a mach nghich luu va dong co
xoay chiéu 3 pha; Pl: Bo diéu chinh dong dién
theo truc d - g va bo diéu chinh dién &p mot
chiégu DC; PWM: Khéi tao xung diéu khién
IGBT, L: cuon khang c6 chuc nang khong cho
ngan mach dau vao va la khi ting cuong.
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va L ia
Ub ik i I, Us| L
Ue wrkin ic . T
Sa {sb{sc
Po dong diénva
dénh gid dién dp PWM i
lwéi . : -t Useref
U | %P C
il lie ll.lLu IULE
P _yula-p
k-y
a-p j
d-q | yu

ird [ -

iqref=0

Hinh 2. C4u tric chinh luu PWM theo VOC

Trong hé toa do d — q dién ap ludi duoc
tinh nhu sau:

: di g : :
u g =Rigg + LF + u5q — wLiy g (1)
. dqu . )
Upg = RILq + L_dt + sq + mLILd {2}

Gia sir dién tré dau vao vo cling bé so Vi
dién cam dau vao thi céng thirc t6i gian thanh:

di; 4

g =L——+uy — ‘-':'LiLq {3}

(4)
Dong dién iger duge dat bang 0 dé ludn

dam bao hé sb cong suit dau vao ludn bang 1 va
s& dan dén cong thirc:
di; 4
dt
0 =u,, +wLig (6)
Dong dién iaer 1Ay ¢ dau ra bo didu chinh
(PT) dién &4p mot chiéu roi so sénh véi gié tri dong
dién quy doi bang khau bién ddi toa do (abc) sang
(o - B) va (d - g). Sai Iéch cua phép so sanh l1a do
tré cua bo didu khién. Trong céu trac diéu khién
gié tri dong dién iger 12 hang s6, myc dich 1a diéu
khién bam thi can mot khau tich phan dé triét tiéu
sai léch tinh. Nhu vay lra chon bo didu chinh
dong dién c6 cau tric PI dé khir nhidu va triét tiéu
sai léch tinh. Thém vao d6 khi phan tach dong
dién theo hai tryc d — g thi s& co6 dién ap hd cam
gitra cac truc. Bé khur cac thanh phan chéo nay ta
su dung b tach kénh nhu hinh 3.
Bo diéu chinh Pl & mach vong dién &p c6
tac dung gitr cho dién &p Ugc khong d6i trén tu C
theo gia tri dit trudc mong mudn, nghia 1a diéu
khién dong cong suit tac dung chay dén phia tu

u 4 =L + g4 (5)
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C. Ludn dam bao dién ap dau ra cua chinh luu
bang glé. tri Ugcrer dat khi tai thay doi.

b Pidn khién | ldref Dién khién
—{ )—» dién 4p (P) (| dong dieacPD)
Ule . ]

14 . ol

ig ’ >
igref=10 é Piéu khién
+ déng dién (PI) +

_ Hinh 3. Cdu tric b¢ diéu khien tach dong dién
dau vao bo chinh luu
3. Phuong phap diéu khién truc tiép mo men
dong co khong dong bd 3 pha

Trong céc phuong phap diéu khién véc to
thi phuong phap diéu khién truc tiép md men
DTC dang dugc (ng dung rong réi trong cong
nghiép. Véi uu diém nhu thoi gian dap tng mo
men rat nho, khong phai chuyén hé toa do, do tin
cay cao, c6 thé sir dung cac cong thuce dé uéc
lwong téc do rd to ma khong can dung cam bién
toc do.

Diéu khién md men la diéu khién dam bao
bién do cua vector tir théng stator va mé men
dugc gir trong pham vi cho phép. Sai léch gita
hai budc tinh phu thuéc vao tan sb cat mau.
Phuong phap diéu khién DTC co ban sir dung
bang chuyén mach 6 sector dién ap (hinh 5) chi
tao ra hai ving diéu khién 1a ting va giam mo
men nén phan ung cua bo diéu khién s& cham
khi m6 men dong co thay doi lién tuc [4].

Viéc dé& xuét bang chuyén mach méi véi

12 sector dién 4p s& tao ra 4 ving diéu khién
twong ung la giam manh (MD), giam nho
(MsD), tang nho (Msl), tang manh m& men
(MI). Nhu vay bo diéu khién s& phan ang nhanh
hon khi ¢6 sy dao dong ciia mdé men va bién do
duoc gitt & mic theo yéu cdu, qua trinh diéu
khién s& chinh xac hon.
So d6 chu trac diéu khién DTC nhu hinh 4.
Trong do: Vs, Wsp - tr thong stator theo truc a,
B: Wsm - tir thdng stator; o, - tbc do quay cia
rotor; or* - gia tri toc do dat; Mg - moé men dién
tir ctia dong co; ¥'sm - tir thong dat; y - goc léch
gitta vector dién ap vdi truc o; PK1 - bo diéu
khién tir thong; BDK2 - bo diéu khién md men;
F - khéi tong hop tin hiéu; BCV - bang chon
vector; BC - lya chon vung sector; ULM - uéc
lwgng m6 men va tir thong; NL - bo nghich luu
dién ap; BC - dong co xoay chiéu 3 pha.
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BDK1
dly Sa
Fr—s(Qw CT > -
A b
. PK3 . BDK2 FL| Bov [ ML
C()r AM dm SC
_>®_' Ii > :D—-D: B —
A- -A
b Y
C
A Tso A '3,8 i
Psm Is abc
!\v/!u ULM ﬁ%;()
T Us abc
RS

Hinh 4. So d6 cau tric hé thong diéu khién DTC

Hinh 5. Vi tri 6 sector dién ap stator

Phuong phap didu khién DTC voi 12
sector s¢ nhanh chong dua gia tri mé men va tur
thong dong co ludén nam trong ving o6n dinh.
Viéc phan tach thanh 4 ving diéu khién thi bo
diéu khién mo men trén hinh 4 13 khau tré 4 vi
tri, dau ra véi 4 gia tri -y», -y1, yi, Y2 tuong Gng
Ia giam manh md men, giam nho mé men, tang
nhé mé men, ting manh mé men. DI V6i qua
trinh ting md men, khi sai léch nam trong
khoang (0—a) thi ta can ting nhd md men. Con

A
V3(010) |

V2(110)

Hinh 6. Vi tri 12 sector dién ap stator

& qué trinh giam md men ta can giam nho mo
men khi sai léch & trong khoang (-a—0). Nhu
thé bién d6 dao dong cua md men s& duoc giit &
muic theo yéu cau va qua trinh diéu khién s&
chinh xac hon (hinh 7). Tuong ty phuong phap
tao ra bang chuyén mach cua 6 sector co ban [6],
thi 1ap luan theo chuyén dong quay cua tir thong
stator ta s€ thu dugc bang lya chon vector dién
ap diéu khién IGBT nhu bang 1.

Bang 1. Bang chuyén mach vai 12 sector dién ap

d¥ dm N1 [ N2 [ N3 | Ns|Ns|Nes|N7|[Ns|Ng|Niw| N | N

MI=2 Vo | V3| V3| Va|Va|Vs|Vs|Ve|Ve| Vi | V1 | V2

FI | MSI=1 Vo | Vo |Vs | V3| Va|Va|Vs|Vs|Vs| Ve | Vi | V1
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MSD = - Vi | Vi | V2| V2o |Vs|V3|Va|Vs|Vs| Vs | Ve | Vs
MD =-2 Ve | Vi | V1| V2|V2|V3|V3|Vsa|Vsa| Vs | V5 | Vs
Ml=2 V3 | V4| Va|Vs|Vs5|Ve|Ve|Vi|Vi]| Vo V2| V3
FD | MSI=1 V4o | Va| Vs | Vs | Vs | Ve |Vi|Vi| V2| Vo| Vs | V3
MSD=-1 | V7 | Vs | Vo |Ve|V7|V1i|Vo|V2|V:| Vs | Vo | Vs
MD =-2 Vs | V6| Ve | Vi |V1i|V2o|V2|V3|Vs| Vs | Vg | Vs
N i bién cam tan r6 to LIr (QQ) 0,002973
bién cam tir héa Lm (H) 0,209
72 Mo men quan tinh J (kg.m?) 0,05
N, . S6 doi cuc (p) 2
_a H bl
B X M@ men tai dinh mic Mc (N.m) | 14,6
- Vs Mach nghich luu IGBT d(’)pg cit s tao ra
dién ap dinh mic Uam = 380V cap cho dong co,

Hinh 7. Dic tinh lam viéc caa bo diéu khién tré bon
vi tri (lva chona =1)

M6 ta toan hoc dong co khong dong bo
xoay chiéu 3 pha biéu din trén hé truc (o, p) dé
tinh toan céc gia tri tic thoi la tir thong, mé men
dién tir, dong dién va dién ap stator dwoc biéu
dién qua cac phuong trinh sau:

y_ = J‘{:Um —ie.R.)dt (7)

W = j{jusﬂ —ig.R.)dt (8)

Wem = ‘Jlll'ls_n:: + 1-PB_E {9}
3 i . .

Ma = 3D (Pearlog — Pog- lsa) (10)
l .

w, = —. (Mg — M,) (11)

p.Jz
O day: p — sb dbi cuc dong co, Rs - dién tro
stator dong co (Q).
Bang 2. Thong sé dong co khong dong bo

Cong suat P (Kw) 2,2

Dién ap (V) 220/380
Tan sb (Hz) 50

Tbc d6 1o to (v/p) 1436
bién trg stator Rs (Q) 6,367
Dién tro 16 to Rr (Q) 0,6258
bi¢n cam tan stator LIs (Q) 0,002981
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do d6 dign ap mot Chleu Ugc ma mach chinh luu
tich cuc can dong cit ra dwoc xac dinh bang
cdng thire sau:

m 43 ,
m =g Uge (12)
Véi m — hé sb diéu ché (chon m = 0,9) ta c6:
2 'q"i 2 '-.-'IE
=—.—. ——_38{]=59[] W

Tuong ty dya vao tham s6 dong co, dién &p
mot chiéu Ugc ta tinh toan duoc cac tham s6 cho
mach chinh luu tich cyc IGBT nhu bang 3 [6].

Bing 3. Thong sé mach chinh luu

Dién ap ngudn cap Un (V) 220
Tan s6 ngd vao (Hz) 50
Dong dién lgc (A) 15
Tu dién C loc dién ap DC (uF) | 3900
Pién cam dau vao L (H) 0,005
Dién 4p mot chiéu dau ra yéu | 690
cau Ugc (V)

4. KET QUA MO PHONG

Sir dung phan mém Matlab & Simulink dé xay
dung cac khoi chire nang va 1ap trinh m-file thuc
hién cac thuat toan chuyén mach cho bién tan.
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iabe oI 4 5 vdc
S sbe J 3 l |_|I . 51l 6 J 7
l}—W‘DBHB afp—ala A ol N A ala Vabe
c 1 labc T
ble—a|b B B T B B 2 :@ H ::,
clo—alc - ,_|_L B b a m
o al c alC 4|—n c alc - alc
8 9
v N v M1 N s 4@ Dsoete
(- )
F1
[labe) —p{lsbc a b 1] ——pwi
AT E
[Vabed] Vabel
[vdd —| Vdc
lebet]  S——plsboi 1 4@
Hinh 7. So dd diéu khién DTC véi chinh luu tich cuc
Trong do: T 20 .
A . E 16
1 - Nguon 3 pha; 3 10} |
2, 6 - Cam bién dong dién va dién &p AC; 5
~ 7 E D +
3 - Cuodn khang; 2
4 - Mach luc chinh Iuvu tich cuc (IGBT); E 10T
. Az . o -16
5 - Mach luc nghich Iuu dién ap (IGBT); 2 0 | [
7 - Bong co khong dong bo; 0 01 i‘zs 03 04

8 - Khéi tong hop phuong phap diéu khién chinh
luu tich cuc theo phuong phap VOC;

9 - Khéi tong hop phuong phap diéu khién truc
tiép m6é men dong co;

10 - Cam bién do dién &p 1 chiéu DC;

Mc - M6 men tai.

D& danh gia chat lugng lam viéc cua hé
thong chinh Iuu va nghich luu thi dat toc d6 dong
co va md men tai Mc ban dau la hang s6 (Mc =
Mcmax > 0). Khi hé thong dang lam viéc on dinh
thi md men tdi dot ngot dao chieu (Mc = -
Mcmax < 0), sau do dat dong co lam viéc ¢ toc

d6 quay nguoc chiéu ban dau. Day 1a hai thay doi
mang dac tinh nang né nhat khi dong co khong
dong bo lam viéc thé hién trén hin 8 va hinh 9.

__ 1000}

o

2 500 J

i

)

oy

=]

o -500

0

'_

-1000 |
0 01 02 03 04
ts

Hinh 8. bac tinh tdc d6 dat trudc
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Hinh 8. bac tinh md men tai Mc
Két qua mb phong nhu sau:

Pién ap lwgi (V)

Hinh 9. Pic tinh dién 4p ngudn xoay chiéu

&
5 20
&
2 10t -
=
s INAWANWAWN
fao]
tUMMMMMM M
T _40F i
=
=
Q 20
@
024 026 028 03 032 034 036
ts
Hinh 11. Pic tinh dong dién & dau vao (cang pha voi
dién &p)
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]

& 690

3 600

@

Q

= 400
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200 b
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@

(] 0 J |
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t, s
Hinh 10. Pic tinh dién &p 1 chiéu dau ra

[=]

S

Z 20 T
%

s 10 1 1 I Tl
e

=0

2

o -10F 1 I I T 1 1
=

E =201 Tl
ﬁ- 0.12 0.13 0.14 0.15 0.16 0.17

t,s

Hinh 12. Bac tinh dong dién khi ¢6 md men phan
khéng tai t = 0,15s (Mc = -16 N.m)
FFT analysis
Fundamental (50Hz) = 6.558 , THD= 1.82%

04+

027

Mag (% of Fundamental)

0 5 10 15 20
Harmonic order

Hinh 13. Pic tinh song hai dong dién dau vao khi
dong co lam viéc 6n dinh (TDH=1,82%)

] 01 02 0.3 0.4
i, s

Hinh 14. Bic tinh cdng sut tAc dung dau vao chinh luu
Tai thoi diém t = 0,15(s), xuat hién mo
men phan khang Mc = -16 (N.m) dong co khong
ddng bo lam viéc & ché d6 may phat. Cong suat
tac dung (P < 0) s& dugc dua tra vé ludi thong

qua nghich Iuu va mach chinh luu.
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Hinh 15. Bic tinh hé s6 cong suét cos

Khi hé théng 1am viéc thi hé s6 cose ~ 1,
dam bao hiéu suat lam viéc cua bd chinh Iuu tich
cuc. Khi xay ra ham, nang lugng tra vé ludi thi
cosp = -1.

1000
=
s 500
o) 0
3
2 500

-1000

0 01 0.2 0.3 04
i, s

Hinh 16. Bic tinh tc do lam viéc cua dong co
Téc do thyc té cua dong co ludn bam theo
gia tri toc d6 dat trude (n = £1000v/p). Picu nay
chung to h¢ thong dieu khién da thiet ke dam bao
yéu cau cua hé truyén dong.

‘é“- T
g 100
3 L
s ¢ }
L]
5 -100 |
£
(=]
= -200 ¢ i .
0 01 0.2 0.3 0.4

ts

Hinh 17. Dac tinh mo6 men di¢n tir cua dong co véi
bang chuyén mach 6 sector

T T T T T T

M men dién to (N.m)

01 015 02
t s

Hinh 18. Pic tinh md men dién tir cua dong co voi
bang chuyén mach 12 sector
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Nhan thay mo men dién tir cia dong co
phan &ng nhanh khi c6 su thay d6i ciia md men
tai va luén bam sat & ¢am bao Mc = Md.

Flux o B
)

. -
-
0.5 ™
5
j \

!
o i i

5_
05| N /
.
- )

e ——

e
_1—1 0.5 ] 0.5 1
Hinh 19. Qily dao tir théng véi bang chuyén mach 6
sector
Fhux wfp
;
0.5
1]
0.5
-1
-1 -0.5 o 0.5 1
Hinh 20. Qiiy dao tir théng véi bang chuyén mach 12
sector

Str dung bang chuyén mach 12 sector cé
tor thong stator dong co déu hon phuong phap 6
sector.

5. THAO LUAN

T két qua nghién ctu cho thiy rang bo
bién tan véi chinh luu sir dung phuong phap diéu
khién tua dién ap ludi co uu diém nhu hé s6 cos
= 1, ¢Ong suit trao ddi theo hai chiéu, dong dién
lu6i hinh sine va thanh phan séng hai giam rd rét.
Khi md men tai thay d6i dot ngot thi phuong
phap diéu khién tryc tiép md men véi 12 sector
luén dam bao hé thong 1am viéc on dinh, toc do
dong co luon bam theo gia tri dat. Do qua diéu
chinh mé men nhé hon phuong phap DTC véi 6
sector co ban. Hé thong truyén dong dién da thiét
ké c6 chat luong cao.

Tuy nhién, nhém nghién ciu con thay riang
phuong phap diéu khién tya dién ap ludi cho
chinh luu tich cuc can sir dung bo bién doi gitra
cac hé toa do, sir dung bo diéu khién tach dong
dién va dién &p can déng cit theo yéu cau nén
cong suat dau ra bi anh huong, thuat toan diédu
khién phuc tap. Vi vay can cai tién thay vi diéu
khién dong dién va dién ap s& diéu khién truc tiép
cong suat phan khang q =0 dé luén dam bao cose
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=1. Trong cac h¢ thong tai c6 cong suat 16n, khi
lam viéc s& xay ra sut ap va nhiéu lén ludi dién,
Iic nay goc léch pha gitra cac vector dién ap
stator véi truc o khong déu lam anh hudng dén
két qua cua cac phép bién doi toa do thi can co
giai phap cai thién khi st dung bién tan c6 chinh
Iwru tich cuc.
6. KET LUAN

Qua phan tich ly thuyét va cac két qua thu
duoc tir md phong cho thay bién tan c6 bo chinh
luu tich cuc 12 bo bién ddi ¢ nhiéu vu diém hon
S0 Vi bién tan ¢6 chinh Ivu Diod trong thyc té.
Ning luong trao doi theo hai chiéu nén phi hop
lam viéc voi tai cd hdm tai sinh, hé s6 cong suat
cao, dong dién ludi hinh sine. Phuong phap diéu
khién truc tiép mé men déng co & mach nghich
lru dam bao chat luong hé thdng truyén dong
dién trong thuc té nhu toc d6 luén bam theo gia
tri dat, mé men dién tir phan tng nhanh véi su
thay d6i cia md men tai. Trong bai bao dua ra
phuong phap diéu khién DTC ¢ bién tan 4Q bang
cach nghién ciu bang chuyén mach dién ap diéu
khién dé tang tc do dap ung ciia md men dién tir
S0 voi thay ddi cua tai.
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Nghién ciru diéu khién cong suat truc tiép mach chinh lwu tich cuc véi
hé thong truyén déng dién nhiéu bién tan - nhiéu dong co ng dung
trong khai thac mé ¢ Viét Nam
Research on direct power control of active rectifier circuit with multi- inverter
electric drive systems multi - motor used in the mining industry in Vietnam
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Tom tit

Tur khéa:

Chinh lqu tich cuc 3 ph?,; diéuq khién
cdng suat truc tiép; diéu khién mﬁ
men; nghich luu 3 pha; Hé truyén
dong da dong co; Matlab & Simulink.

Nghién cttu cac b6 bién tan st dung chinh luu tich cuc véi phuong
phap didu khién cong suat truc tiép dau vao dam bao dong dién dau
vao hinh sine, hé sb cong sut bang 1, dién 4p mot chidu DC ¢ dau
ra 6n dinh, ning lwong trao ddi theo hai chiéu giira tai va ludi dién.
Diéu khién tryuc tiép cong suat trén co s& wdc lwong dién ap ludi sau
d6 s& didu khién truc tiép cong suat tac dung va phan khang cua
mach, dam bao coéng suat phan khang q = 0. Bai bao phén tich uu
diém cua phuong phap diéu khién cong suat truc tiép & mach chinh
luu tich cuc ¢6 cong suét I6n khi la ngudn cap dién chinh cho nhiéu
bién tan - dong co khong dong bo ba pha lam viéc trong nganh khai
thdc mo. Phuong phap didu khién tryc tiép moé men dong co sir
dung cac b diéu chinh md men va tir théng dang ty Ié tich phan
(PI) thay cho cac khau diéu chinh ro le tré, dam bao diéu chinh lién
tuc bién do tir théng va md men. Két hop ngudn - mach chinh luu
tich cuc - nhiéu nghich luu - nhidu dong co - tai tao thanh mot hé
thong truyén dong dién da dong co hoan chinh véi hiéu qua lam
viéc duoc cai thién. Két qua nghién ctru dugc kiém chiing bang
phan mém Matlab & Simulink.

Abstract

Key word:

Three-phase  PWM rectifier; direct
power control; torque control; three-
phase inverter; Multi-motor electric
drives; Matlab & Simulink.

Research of frequency converters use active rectifier with direct
power control method to make sure sine-shaped input current,
power factor equal to 1, DC direct voltage at the stable output,
energy is exchanged in two directions between load and grid. Direct
power control based on grid voltage estimation will then directly
control the active and reactive power of the circuit, ensuring
reactive power g = 0. The paper analyses the advantages of the
direct power control method in active rectifier circuit with high-
capacity as the main power source for many inverters - three-phase
asynchronous motors working in the mining industry. The direct
torque control method for motors uses Pl-type regulators to control
the torque and magnetic flux instead of the delay relay regulators,
ensuring continuous adjustment of the flux amplitude and the
torque. Combining power - active rectifier circuit - multiple inverter
circuits - multiple motors - load into a complete multi-motor electric
drive system with improved working efficiency. The research
results were verified by Matlab & Simulink software.

1. GIOI THIEU

Hién nay, viéc thiét ké va ché tao cac bo
bién do6i tan s6 cong nghiép doi hoi chét lugng
cao vé& hé sb cong suét, giam séng hai 1én ludi
gay ra bai cac phan tir & mach chinh luu. Véi céc

vu diém cta mach chinh luu tich cuc nhu hé sb
cdng suét cosp =1, giam song hai dong dién ludi,
dong dién dan theo hai chiéu, diéu chinh va 6n
dinh cua dién 4p mét chiéu phia DC, giam kich
thudce cua tu loc [9]. O cac bo bién d6i dung
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Thyristor ciing dam bao yéu cu ning luong trao
doi theo hai chiéu giita ludi va tai nhung so dd
mach luc cong kénh, mach diéu khién phuc tap,
hé s6 cong suit thap. Vi vay, mach chinh luu
khong diéu khién dung Diode, Thyristor & bién
tan dang dan duoc thay thé boi chinh luu c¢6 diéu
khién hay goi 1 chinh luu tich cyc sir dung khéa
ban dan IGBT [9].

Phuong phap diéu khién chinh luu tich
cuc tua dién &p s€ udc luong dién ap ludi sau do
diéu khién tryc tiép cong suat tac dung va cong
suat phan khang (DPC — Direct Power Control).
Uu diém cua phuong phap diéu khién nay Ia s&
diéu khién cong suat phan khang g = 0 & nguon
vao chinh luu dé dam bao cose =1. Udc luong su
thay doi cua thanh phan song hai din dén cai
thién hé sé cong suat va hiéu suat diéu khién, co
phuong phap diéu khién don gian [1].

Hién nay ¢ Viét Nam hé truyén dong dién
st dung bo nguodn cdng suét chinh luu tich cyc -
bién tn 4Q (bdn g6c phan tu) da ap dung cho
nganh mo nhu tram bom thoat nuéc, hé thong
sang tuyén, tuyén bang tai, truc tai, may xtc DKI
[10]. Nhung ddy chu yéu la hé truyén dong dién
dang riéng 1¢ gdbm mot bd chinh luwu tich cuc -
mot bién tan - mot dong co khong dong bo
(PCKDB) hoic nhiéu BPCKDB. Phé bién 1a bién
tan phong n6 BPJ1 cua hang INVT lip dat cho
cac hé thong bang tai [2]. Tuy nhién khi khu vyc
¢6 nhom cac dong co lam viéc hozc can mo rong
pham vi cong suat s& dan dén tang cong suit va
kich thude dong co, bo truyén co khi va thay méi
bién tan 4Q c6 cong suit I6n hon. Bé khic phuc
cac nhuoc diém trén thi so dd cau tric hé truyén
dong dién gdm mot b chinh luu - nhiéu bién tan
- nhiéu dong co trinh bay & hinh 1 dang dugc
nghién ctru va phat trién.

Vi cau trac dugc mo ta nhu trén hinh 1,
dtng mot bo chinh lwu cap dién cho céc bién tan,
moi BCKDB trong h¢ thong truyen dong dugc
cung cap nguon tir mot bién tan rleng Viéc st
dung cac bién tan dé cung cip ngudn riéng cho
ting dong co khong nhitng mo rong pham vi
cong suat ma con tao nén h¢ thdng diéu khién
linh hoat vé qua trinh ning lugng ciing nhu diéu
chinh dong bo téc do cua hé truyén dong dién.
Céc dong co co thé lam viéc voi tai riéng biét
hoac cung mét tai, vi du nhu bang tai dai dung
nhiéu dong co dé truyén chuyén dong.
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Hinh 1. Cau trdc hé truyén dong dién chinh luu tlch
cuc Vi da nghich luu

Theo tai ligu [10] chimg minh dugc rang,
so d6 nhu hinh 1 thi tong cong suat cua bién tan
c6 thé cao gép 4 1an cong suit cua chinh luu tich
cuc. Pidu nay 1am giam gia thanh khi ché tao
mach chinh luu.

So voi cac phuong phap didu khién thi
diéu khién dong co KPB theo phuong phap diéu
khién truc tiép md men (DTC - Direct Torque
Control) ¢6 nhiéu wu diém khi lam viéc & ving
téc do thap, md men tai thay doi dot ngot vi dap
rmg m6 men nhanh, do gon md men thép, tan sb
chuyén mach 6n dinh [3], [8]. Bai bao sir dung
phuong phap DTC-SVM (Space Vector
Modulation) thay cho phuong phap DTC co bdn
dé tan dung wu diém cua bo diéu chinh ty 1¢ tich
phan PI va wu diém cua diéu ché véc to khong
gian. Két hop phuong phap diéu khién chinh luu
tich cuc v6i mach nghich luu diéu khién truc tiép
md men dong co s& nang cao chat luong hé
truyén dong dién nhiéu dong co trong thuc té.

2. PHUONG PHAP PIEU KHIEN CONG
SUAT TRUC TIEP

Cau tric diéu khién DPC (hinh 2) dya trén
c4c mach vong diéu khién cong suit tac dung va
cong suat phan khang tac thoi. Trong cau tric
DPC c4c trang thai chuyén mach cua bo bién doi
duoc chon bai bang chuyén mach dya trén sai léch
gitra gia tri uéc lugng va gia tri didu khién cia
cong suit tac dung (p) va cong sut phan khang
(q). Do d6, phuong phap DPC yéu cau phai wdc
lwong nhanh va chinh xac céng suat p va q.

O hinh 2, tai la c&c mach nghich luu va céc
dong co xoay chiéu 3 pha; PI - bo diéu chinh dién
&p mot chiéu DC; PWM - mach lyc chinh luu
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tich cuc (IGBT), L - cuon khéng cé chuc ning
khong cho ngan mach dau vao va la khéi ting
cuong, vy — goc léch pha gitra véc to di¢n ap voi
truc o.

L
Us empn— : PWM .
Up ormr 5 | 5 U

U e

hy b Isilsh]s\
Po dong dign va .
didnh gia cong suat
tire thi, dién ap luéi
hodc tir théng ao

Bang chuyén Ve
mach e

Useres

4, la,
Bl
ol I

Hinh 2. C4u trdc chinh luu tich cuc theo DPC

Bo6 diéu chinh Pl & mach vong dién &p c6
tac dung giir cho dién ap Ugc khong doi trén tu C
theo gié tri dat trusc mong mudn, nghia 1a diéu
khién dong cong suit tac dung chay dén phia tu
C. Luén dam bao dién 4p diu ra cua chinh luu
bang gia tri Ugcrer dat khi tai thay doi.

Khdi woc lugng cdng suit 1a mot phan
quan trong caa hé théng. Muc dich 1a xac dinh
cdng suat tinh toan roi so sanh voi cdng suat dat
dé dua ra tin hiéu diéu khién hop ly. Cong suit p
va g cua chinh luu tich cuc dugc tinh trén hé truc
toa d¢ a, B nhu sau:

P = Uiy +ugip (@))
q = uply —Uqlp )

Gia trj dat caa cong suat phan khang Qret =
0 tirc 1 cose = 1. Cong suét tac dung prer duoc
lay tir bo diéu chinh PI dé so sanh lan luot voi gia
tri woc luong cua cong suat tac dung va cong suat
phan khang tuc thoi duoc ude lugng tir bo wdc

lwong cdng suat. Sai Iéch gitra cac phép so sanh
la @o tre cua bo dieu khién.

Hai bo diéu chinh cong suat duoc thiét ké
dang khau dong cit c6 dic tinh tré (dic tinh ro
le). Tin hiéu dau ra cua b diéu chinh cong suét
tac dung dugc xac dinh nhu sau:

d, =1 nélu P < Prer — Hp (3)
dp, = 0néup > qpes + Hy (4)

Tuong ty tin hiéu dau ra cua bo didu chinh

cong suat phan khang nhu sau:
dg=1 néluq < Qrer — Hp
dy =0 néuq > g+ Hy

Trong d6: Hp, Hq — dai tré.

Phan vung vi tri cua véc to dién ap chia
thanh 6 hoac 12 vung sector trén hé truc toa do a,
B nhu hinh 3. Tuy nhién, qua cic cong trinh
nghién cau thi bang chuyén mach cua phuong
phap DPC sir dung 6 sector chuyén mach cho
chét luong thap [9].

(5)
(6)

JEB

Hinh 3. Phan ving véc to dién ap trén truc o, p
Dya vao phan su thay déi cua cong suit
tirc thoi s& xac dinh duoc véc to dién ap diéu khién
trén phan viing. Ta c6 bang téng hop cho 12 sector
nhu sau:

Bang 1. Bang lya chon vector dién ap diéu khién chinh luwu tich cuc DPC

dp | dq | Lwachon véc to dién ap
1 2 3 4 5 6 7 8 9 10 |11 | 12
1 0 Us |Us U1 U1 |Uz |Uz [Us {Us [ Us | Us | Us | Us
1 U [U7 {Us |Up |Us U7 |Us | Uo | Us | Uz | Ui | U
0 0 Us |Up U1 Uz Uz {Us [Us | Us [ Us | Us | Us | Us
1 U Uz Uz |Us [Us |Us |Us {Us | Us | Us | Us | Uz

3. PHUONG PHAP PIEU KHIEN TRUC
TIEP MO MEN DONG CO KPB

Phuong phap diéu khién tryc tiép md men
DTC dang dugc ung dung rong rai trong cong
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nghiép véi wu diém nhur thoi gian dap g md men
rat nho, do tin cdy cao, dic tinh dong rat tét cua
md men dién tir va tir théng stator. Vé6i so do diéu
khién DTC co ban ding bang chuyén mach sector
dé lua chon véc to dién ap diéu khién c6 wu diém
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nhu cdu trac don gian, khong bién d6i toa do,
khong co vong diéu khién tic thoi. Tuy nhién,
phuong phéap DTC co ban ¢6 nhuge diém nhu tan
s6 chuyén mach cta van thay d6i, ¢ gon mé men

Gan day phuong phap méi duoc phat trién
goi 1a diéu khién truc tiép mé men sir dung diéu
ché véc to khong gian DTC-SVM. Phuong phap
nay giai quyét cac nhuoc diém cua DTC co ban.
Phuong phap DTC-SVM hoat dong véi tan sb
chuyén mach khong doi nén t6i wu vé ton that
chuyén mach. So d6 ciu trac diéu khién DTC-
SVM duogc thé hién nhu hinh 4. Phuong phéap
DTC-SVM thuc hién do va tinh toan m6 men, tur
théng stator thic thoi, goc Iéch pha 6 gitra véc to
dién &p vai truc a, tinh todn véc to dién ap stator
can diéu ché Us, sau do thyc hién diéu ché véc to

cao, tir thong va dong dién tac thoi bj bién dang
Vc"ri su thNay doi vi tri cua vector tur thdng stator, tan
so lay mau cao [8], [4].

khong gian dé thuc hién dong cit khoa IGBT.
Viéc tan dung wu diém cua phuong phap SVM s&
lam giam ton that chuyén mach va giam song hai
dong dién ¢ dau ra [7].

Trong hinh 4, hai bo diéu khién tir thdng
va mé men dang PI duoc su dung thay cho khau
ro le tré & so dd co ban, diéu nay s& kiém soat
lién tuc bién do cua tur thong va mé men. Do do
s& tinh toan ra tin hiéu dién ap U4 va U, dé diéu
khién bién tan, dong thoi dién 4p DC ¢ dau vao
cua nghich lwu duoc gitt 6n dinh.

—_—
EBK2 . T Us: T
A &d vy S
_.®_. PI X >
% o, .
BBEKI EDK3 —» SVM #—# Nghich hu
oy M:i* Uéq 5
S0 M 1, m '
'y dg I'
) g
T : Yv
U Us:
+ TTbA M—
Fom T
My
iy ‘ Sy lzabe
b 7

Hinh 4. So dd cu trac diéu khién DTC-SVM

Trong d6: Y, W - tir thdng stator theo
truc a, B; Wsm - tir thdng stator; oy - tbe do quay
r6 to; or* - toc do dit; Mg - mo men dién tir; We*
- gia tri tir thong dat; 0s - goc léch gitra véc to
dién ap voi truc o; BPK1 - bo diéu chinh téc do;
BDK2 - b diéu chinh tir théng; BDK3 - bo diéu
chinh mé men; TT - khdi wdc Iugng md men, tir
thdng va goc 0s; TTDA - khbi uoc lugng dién 4p.

Céc thanh phan dién &p stator tham chiéu
trén hé truc toa do quay d — q dugc mo ta boi cc
phuong trinh sau [5]:

O day:
AW, =W — W, vaAMy = M} — My
d¥ )

Usd = RsIsd + d:m {9}
U =Rl + w. oy (20)

de, )
oy, =

2 dt .

Trong d6: Kpy, K — hé sb ty 16 va tich
phan cua bd diéu chinh tir théng stator; Kem, Kim
- hé sb ty 1& va tich phan cua bo didu chinh md
men dién tir; Rs - dién tro stator.

Ui = {;KP‘E‘ + Kpg ). AW, {:_?} M6 men dién tir dong co duoc tinh bang
UZq = (Kpp + K ). AMg (8)  cong thic:
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3

M= Ep'q’sm'Isq (12)

Dé danh gia hoat dong cua hé théng chinh
luu tich cuc - nhidu nghich Iuu - nhidu dong co,
bai béo nghién cau hoat dong cua hé truyén dong
dién bang tai chinh trong mo than ham 10 c¢6 3
bang tai ndi tiép nhau. Cac dong co cb cdng suat
I6n véi mot sb théng sé duge mo ta nhu bang 2.

bac tinh k¥ thuat bong co | DPong co
bang tai 1 | bang tai 3
va 2

Cong suat P (Kw) 110 150
bién ap (V) 380/660 380/660
Tan sb (Hz) 50 50
Toc do rd to (v/p) 1485 1490
Toc do dong bo (v/p) | 1500 1500
Dong dién dinh muc | 200/116 280/161
stator (A)
H¢ so cbng suat cosp | 0,89 0,92
M6 men quan tinh J | 2,0 3,1
(kg.m?)
M6 men dinh muac | 707 962
Mdm(Nm)
Hé s6 dong khoi dong | 6,8 7
He sb mo men khoi | 2,0 25
dong ban dau

Mach nghich lwu IGBT dong cit s& tao ra
dién ap dinh muc Usm = 660V cap cho dong co,

— =l
—a)
Yide

do d6 dién 4p mot chiéu Ug ma mach chinh luu
tich cuc can dong cat ra dugce xac dinh bang cong
thac sau:

_m V3 .
m =5 Uge (12)
Véi m — hé sé diéu ché (chon m = 0,9) ta co:
2 42 2 42
Uio=—.—. =—,—. 660 =1200(V
de m '\:.3 dm 0,9 \,‘-"3 { ]

Tuong ty dya vao cac tham sb dong co, dién
ap mot chiéu Ugc ta tinh toan dugc cac tham so cho
mach chinh luu tich cue IGBT nhu bang 3 [9].

Bang 3. Théng s6 mach chinh luu

Dién ap nguon cap Ugn (KV) 0,6
Tan s ngd vao (Hz) 50

Tu dién C loc dién 4p DC (uF) | 10000
Pién cam dau vao L (H) 0,0001
Dién 4p mot chiéu dau ra yéu | 1200
cau Ugc (V)

4. KET QUA MO PHONG

Sir dung phan mém Matlab & Simulink dé
xay dung cac khoi chie ndng va 1ap trinh m-file
thuc hién cac thuat toan chuyén mach cho bién
tan nhu hinh 5.

5

M2
e F
K

[

(5]
11
T

E )
1] B
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[ |
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o

A m o "
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e fa
[l e a iz wizs
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[veke] s

lat: 123] el |

:
12
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Hinh 5. So dd diéu khién DTC-SVM véi chinh luu tich cuc
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Trong do:

1 - Nguén 3 pha;

2,6, 12, 15 - Cam bién dong dién va dién ap AC;
3 - Cuon khang;

4 - Mach lyc chinh luu tich cuc (IGBT);

5, 11, 14 - Mach lgyc nghich luu dién ap (IGBT);

7,13, 16 -Dong co khong dong bo;

8 - Khéi tong hop phuong phap diéu khién chinh
Iwu tich cuc DPC;

9 - Khdi tong hop phuong phap diéu khién truc
tiép moé men ba dong co;

10 - Cam bién do dién &p 1 chiéu DC;

Mcl, Mc2, Mc3 - M6 men tai.

D¢ danh gi chat lugng lam viéc cua hé
thong chinh luu va nghich luu thi xét toc d dong
co va md men tai thay doi tu 0 den Qgia tri dat va
giam manh. Dy la hai thay doi mang dic tinh
nang né nhat khi dong co khong dong bo lam
viéc thé hién & bang 4.

Bang 4. Ché do lam viéc cuia cac dong co tai cac

thoi diém

bong | P Toc d6 @ Md men tai Mc
co (Kw) | (v/p) vathoi | (Nm) va thoi gian

gian t(s) t(s)

n=[1200 0] | Mc=[0 550 -550]
1 10 1y[o 4 t=[01.3 45]

n =[1300 0] | Mc=[0 590 -590)]
2 10 140 g t=[ 01,3 4,5]

n =[1400 0] | Mc=[0 800 -800]
8 150 ) to 3 t=[01,54]

Két qua mo phong & mach chinh leu nhu sau:

500

=500

Hinh 7. Bic tinh dong dién ¢ dau vao chinh luu
Hinh 7 thé hién su thay d6i dong dién pha
a cua ngudn dau vao chinh luu tich cuc theo su
thay d6i cia mo men tai va téc do dit cua 3 dong
co KPB. Két qua cho thiy dong dién pha a
khong c6 dao dong Ién khi cac Mc thay doi.

1200
1000

o 1 2 3 4 5

Hinh 8. Pic tinh dién ap 1 chiéu dau ra (Ug=1200V)

IR R LAk

-500
12 1.3 1.4 15 16
Hinh 9. Dic tinh dong dién dau vao chinh luu khi cac
déng co khoi dong va khi c6 md men tai Mc tai t =
1,3s (dong dién cung pha véi dién ap ludi)

T T T T

a00 B
200 1
0

=200

-400 ]

1.6 1.7 1.7 18 1.85 19 1.9
Hinh 10. Pic tinh dong dién dau vao khi 3 dong co
lam viéc 6n dinh & téc do dat

. . | . 400 ]
002 004 006 008 01 012 014 016 200
Hinh 6. Dang dién ap ngudn xoay chiéu dau vao | |
. . _ . D .lll-lI | [{R1{1F |||III|||I|||I
400 |
200
200
-400 i L H L H L
o 3 32 34 16 38 4
200 | Hinh 11. Pjc tinh dong dién dau vao khi cac dong co
giam toc do va doéng co 3 c6 md men tai Mc3 dao
400 [ i chiéu
1 2 3 4 5
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200

100 |

0

-100

=200

4.45 4.5

Hinh 12. Bic tinh dong dién dau vao khi cac dong co
1 va 2 c6 md men tai Mcl, Mc2 dao chiéu tai t = 4,5s

4.55 4.6 4.65

a8

0.5 1 15 2 25 3 35 L 45

Hinh 13. Dic tinh hé s6 cong suat cose
Khi hé théng 1am viéc thi hé s6 cose = 1,
dam bao hiéu suat 1am viéc cua bo chinh luu tich
cuc. Tai thoi diém t = 1,4s thi xay ra hdm, ning
lwong tra vé ludi thi cose = -1.
- Fundam’l\ema\ (50Hz)=l 366, THD= 0:46%

o
S}

MMag (% of Fundamental)
o

o

0 5 10 15 20
Harmenic order

Hinh 14. He s6 song hai dong dién khi cac dong
co lam viéc & toc do dat (TDH = 0,46%)

= 10°

1F+ 1 Coéng suattac dung p

08[ | Céng sudtphan khang q

0.5 1 15 2 25 3 35 4 4.5

Hinh 15. bac tinh cong suit tac dung va cong
suat phan khang khi chinh luu tich cuc hoat dong
& ché d6 chinh luu va ché d6 nghich lvu

Két qua mod phong diéu khién dong co:

* HNKHCN Lan VI thang 05/2020

Dong dién Stator

500
o
-500
o 1 =1 3 4 5
Tde d6 quay rd to
1000
500
o | I
o 1 2 3 <1 5
MS men dién tor
1000
=1000 & E ‘

Hinh 16. Cac dic tinh dong co bang tai 1 theo phuong
phap DTC-SVM

Hinh 16 cho thy qué trinh khoi dong va
dimg ém, khong c6 dao dong vé toc d6. Tai céc
thoi diém mo men tai thay doi thi mé men dién tir
thay dbi theo va c6 su dao dong nho. Khi lam
viéc 6n dinh thi m6 men dién tr Mg = 550 (Nm)
Toc do lam viéc dong co ludn bam theo gia tri
dat (n = 1200v/p). Dong dién pha A stator dang
sine. Tai thoi diém t=4,5s md men tai dao chiéu,
déng thoi m6 men dién tur ddo chiéu theo nhung
téc do dong co van chua dao chiéu. Luc nay dong
co chuyén thanh méy phat va tra nang lugng vé
luéi qua chinh luu tich cyc.
Dc‘)lng dién Stator

Téc dd quay ré to

‘IDDDI‘ \ ||
500
0 L i i i
0 1 2 3 4 5
M6 men dién tlr
1000 i T T
T ommm—
-1000 i i i i
0 1 2 3 4 5

Hinh 17. Cac dac tinh dong co bang tai 2 theo phuong
phép DTC-SVM

Stator current

1500
1000 i i i
500 : . t
0 !
-500 i I i

o 1 2 3 4 5

Rotor speed

1500

1000 [ m
500 / | 1

u] 1 2 3 4 5

Electromagnetic Torque

1000 | [y —

o h | ]
-1000 | i ; i
0 1 2 3 4 5

Hinh 18. Cac dac tinh dong co bang tai 3 theo phuong
phap DTC-SVM
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5. THAO LUAN

Tir két qua nghién cau cho thay riang hé
truyén dong dién da dong co véi chinh luu tich
cuc sir dung phuong phap diéu khién cong suat
truc tiép co vu diém nhu hé s6 cosg = 1, cong
Suit trao doi theo hai chiéu, dong dién Iu6i hinh
sine va thanh phan song hai giam rd rét. B chinh
lwu 1am viéc 6n dinh khi 1a nguon cap dién chinh
cho cac mach nghich luu va cac dong co dién.
Diéu nay sé& thuan thién khi hé théng can ma rong
cong suat trong khu vuc san xuét. Trong mot s6
truong hop khi bang tai dai ma s dung nhiéu
dong co thay vi mot dong co cong suét Ion thi
phuong phap nay 1a rat hitu ich.

Phuong phap diéu khién tryc tiép mé men
DTC-SVM cho cac dong co cong suat Ion co dic
tinh khai dong va dung ém. Téc do on dinh véi
su thay doi cua tai. Hé thdng truyén dong dién da
thiét ké c6 chat luong cao.

Tuy nhién, nhém nghién cau con thay rang
hé truyén dong dién chinh luu tich cuc - nhiéu
nghich luu - nhiéu dong co khi lam viéc Véi tai
hon hop tai mot thoi diém thi mot sé dong co trd
thanh may phét, so con lai lam viéc & ché do
dong co binh thuong. Didu ndy s& tao ra su cung
cip nang lugng Ian nhau ngay & mach nghich luu
ma khong dua vé lugi. Cac van dé vé dic tinh
dong ¢ mach nghich Iuu va chinh luu trong giai
doan nay can duoc xem xét va nghién ctu.

6. KET LUAN

Qua phan tich ly thuyét va cac két qua thu
dugc tir md phong cho thay hé truyén dong dién
bao gém chinh luu tich cuc - nhiéu bién tan -
nhiéu dong co ¢6 chét lugng tot. Ning lugng trao
d6i theo hai chiéu nén phu hop lam viéc voi tai
hdn hop ma xay ra hdm dimg, dao chiéu thuong
xuyén, hé sé cong suat cao, dong dién lugi hinh
sine. Phuong phap diéu khién truc tiép mo men
DTC-SVM gilp cai thién sy dao dong cua mb
men khi tai thay d6i. Cau trac truyén dong dién
nghién ctru c6 thé ap dung cho céc hé théng lam
Viéc theo nhém dong co trong khai thac mo nhu
cac co cau truyén dong & may xdc IKT', bang tai,
tram bom, cum sang tuyén, toi truc, trong cc co
ciu truyén dong & xe tai ¢& 16n Belaz.
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Tur khoa:

Chon may bién é&p; Tinh toan phu
tai dign; Ung dung Matlab trong
thiet ké cap dién; Xé}y dung
chuong trinh chon may bién ap.

Su phét trien nhanh chéng cua hé thdng tiéu thu ning lugng dién &
nudc ta hién nay ngay cang tang, dan dén lam ting cong suét tiéu
thu trong ludi phan phdi. Bé d¢am bao do tin cay cung cap dién cho
phu tai thi viéc tinh chon cong suat may bién ap cap dién cho phu
tai ddc biét duoc quan tam. Hién nay viéc ung dung phan mém vao
tinh toan thiét ké cung cap dién ha ap da rat ngan dugc thoi gian
tinh toén, thuan tién lya chon ching loai may bién ap va kiém tra
nhanh tinh trang mang tai cua may bién 4p ma van dam bao dugc
tinh kinh té. D& lam sang to nhimg wu diém trén, tac gia da Gng
dung phan mém Matlab nghién ctu xay dung chuong trinh tinh
toan chon cong suat méay bién &p cp dién cho phan xuong sira
chira co khi.

1. PAT VAN PE

Khi thiét ké cung cap dién ha &p cho phan
xuong, viéc dau tién phai xac dinh dwoc nhu cau
dién cia phan xuong. Tuy theo quy mé ctia phén
xuong ma nhu cau dién cua phan xuong duoc XAac
dinh theo phu tai thyuc té hozc phai tinh dén su phét
trién cua phu tai sau ndy. Muc dich cua viéc tinh
todn phu tai dién cac diém nat nhiam: Chon tiét
dién day dan cua ludi cung cép dién va phan phdi
dién &p tir dudi 1000 V tré 18n; Chon s6 luong va
cong suit may bién ap cua tram bién &p; Chon tiét
dién thanh dan cua thiét bi phan phdi; Chon cac
thiét bi dong cét bao vé [3].

Trong bai bdo nay trinh bay nghién ctu
tng dung phian mém Matlab viét chuong trinh
tinh toan chon cong suat may bién &p cap dién
cho mét phan xuong stra chira co khi. Viéc tng
dung phan mém Matlab trong thiét ké cung cip
dién la rat can thiét vi da rat ngan duoc thoi gian
tinh toan, dam bao dwgc dd tin cdy cung cap
dién, dam bao tinh kinh té.

2. NOI DUNG
2.1. Co s& ly thuyét

Dua vao cac thdng s ki thuat cua céc thiét b
trong phén xudng sta chira co khi, dién tich phan
xuorng, dién ap dau vao, dién ap dau ra cua may
bién &p. Phu tai dién ciia phan xuong déu 1a phy tai

loai 111, cong suat cua mdi phu tai da dwoc qui doi
vé cong suat ba pha va lam viéc & ché d6 dai han.
Céc hé sb sir dung ks = 0.2, hé s6 dong thoi kg =
0.85, suat chiéu sang p = 0.015 kW/m2 Trong qua
trinh tinh toan c6 ké dén hé sb phét trién hang nam
cta phu tai cuc dai a = 0.03 va thoi gian phat trién
phu tai t = 5 nam, cac bang tra cdng suit may bién
ap, s6 thiét b tiéu thu dién nang hiéu qua tuong ddi
N'hg, Né 55 Cure dai Kmax [3].

Hién nay c6 kha nhiéu phuong phap xéac
dinh phu tai dién tinh toan trong linh vuc thiét ké
cung cap dién ha ap. Phuong phap tinh toan don
gian thi d6 chinh xac lai khong cao va nguoc lai.
Vi vay tly theo timg giai doan thiét ké, tly theo
timg truong hop cu thé ma chon phuong an tinh
cho phli hop. Dua vao thong tin d biét cua phan
xudng, tac gia phan nhdm phu tai cua phan xuong
thanh 4 nhdm va chon phuong phap xac dinh phu
tai tinh toan theo phuong phap s thiét bi tiéu thy
dién nang hi¢u qua nnq. Viéc phan nhom phu tai co
thé theo cac phuong phap sau: Nhém cac phu tai
cung loai; Nhém céc phu tai tham gia vao mot
cdng ngh¢; Nhdm cac phu tai cung hoat dong trong
mot khu vyc cua phan xuong [3].

Bang 1. Bang thdng sé caa nhém phu tai.

Thong s6

ohu tai Nhom phu tai
u ta

Phu tai nhém 1
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[7 10 25 1.2 7 85 10 15 15
Pam(kW) 34 525 3]
[0.7 0.8 0.8 09 0.8 0.65 0.7 0.7
Cosam: 0.85 0.7 0.8 0.7 0.65]
Phu tai nhém 2
[2.7 3.4 45 065 1 2 20 1.2 10 10
Pam2(KW) 3 11]
[0.65 0.7 0.8 0.9 0.9 0.9 0.7 0.9
Cosam2 0.85 0.75 0.8 0.7]
Phu tai nhém 3
[7 458 2 3 35 36 85 85 12
Pans(kW) 2.8 1.2]
[0.8 0.75 0.7 0.7 0.75 0.8 0.8
Cospams 0.65 0.65 0.7 0.7 0.9]
Phu tai nhém 4
[10 10 7 7 2.7 2.7 2.7 2.7 2.7 2
Pama(KW) 2]
[0.8 0.8 0.75 0.8 0.8 0.65 0.65
Cosams 0.7 0.7 0.8 0.8]
————————————— E—‘—————————————————~ L"j_ MEA

P ——————

I
I
I
I
|
|
1
|
|
|
1
|
|
1
I
I
ke
I
L

________

TOL nhdém 3

TEL nhom 2 TEL nhom 4

Hinh 1. Mé hinh cung cap dién cho phan xudng
stra chita co khi

2.2. St dung lap trinh M-file trong matlab xay
dung chwong trinh tinh chon cdng suit may
bién &p

Tir co so ly thuyét phia trén ta xay dung
noi dung chuong trinh trén M-file nhu sau:

% cac thong so cua phu tai cac nhom trong
phan xuong Pdm(kW)

% phu tai nhom 1

Pdml1=[7 10251.2785101515345
2.53];

cosphidm1=[0.7 0.8 0.8 0.9 0.8 0.65 0.7
0.7 0.850.7 0.8 0.7 0.65];

% phu tai nhom 2

Pdm2=[2.73.44.50.6512201.210103 11];
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cosphidm2=[0.65 0.7 0.8 0.9 0.9 0.9 0.7
0.90.850.750.80.7];
% phu tai nhom 3

Pdm3=[74.5823353.6858512281.2];
cosphidm3=[0.8 0.75 0.7 0.7 0.75 0.8 0.8
0.650.65 0.7 0.7 0.9];
% phu tai nhom 4
Pdm4=[1010772.72.727272722],
cosphidm4=[0.8 0.8 0.75 0.8 0.8 0.65 0.65
0.7 0.7 0.8 0.8];
% he so su dung
ksd=0.2;
% he so dong thoi
kdt=0.85;
% dien ap dinh muc cua mang ha ap (kV)
Udm=0.38;
% dien tich phan xuong sua chua co khi (m"2)
Sdt=2000;
% cong suat chieu sang (kw/m”"2)
p=0.015;
% dien ap dinh muc phia cao ap cua phan xuong
Udmca=35 ; % (kV)
% dien ap dinh muc phia ha ap cua phan xuong
Udmha=0.4 ; %(kV)
% he so phat trien hang nam cua phu tai
anpha=0.03;
% thoi gian sau 5 nam
t=5;%nam
% PHAN TINH TOAN CHON MAY
BIEN AP CHO PHAN XUONG
% CAC BANG CAN DE TINH TOAN
%THONG SO DE TRA nhgsao
psao_bang=[0.1 0.15 0.2 0.25 0.3 0.35 0.4
0.450.50.550.6 0.650.70.75 0.8 0.850.9 0.95 1.0];
nsao_bang=[0.02 0.03 0.04 0.05 0.06 0.08
0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55
0.60 0.65 0.70 0.75 0.80 0.85 0.90 1.00];
nhgsao_bang=[0.71 0.51 0.36 0.26 0.19
0.14 0.11 0.09 0.07 0.06 0.05 0.04 0.04 0.03 0.03
0.030.02 0.02 0.02;
0.81 0.64 0.48 0.36 0.27 0.21 0.16 0.13 0.11
0.09 0.08 0.07 0.06 0.05 0.04 0.04 0.04 0.03 0.03;
0.86 0.72 0.57 0.44 0.34 0.27 0.22 0.18 0.15
0.120.100.09 0.08 0.07 0.06 0.05 0.05 0.04 0.04;
0.900.79 0.64 0.51 0.41 0.33 0.26 0.22 0.18
0.150.130.11 0.100.08 0.07 0.07 0.06 0.05 0.05;
0.92 0.830.70 0.58 0.47 0.38 0.31 0.26 0.21
0.180.150.130.12 0.10 0.09 0.08 0.07 0.06 0.06;
0.94 0.89 0.79 0.68 0.57 0.48 0.40 0.33 0.28
0.240.200.17 0.150.13 0.120.11 0.09 0.08 0.08;
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0.95 0.92 0.85 0.76 0.66 0.56 0.47 0.40 0.34
0.29 0.250.220.19 0.17 0.150.13 0.12 0.10 0.09;

0 0.95 0.93 0.88 0.80 0.72 0.67 0.56 0.48
0.420.370.320.28 0.25 0.230.20 0.17 0.16 0.14;

0 00.950.93 0.89 0.83 0.76 0.69 0.64 0.54
0.470.420.370.330.29 0.26 0.23 0.21 0.19;

000 0.95 0.93 0.90 0.85 0.78 0.71 0.61
0.570.51 0.45 0.41 0.36 0.32 0.29 0.26 0.24;

00000.950.94 0.90 0.86 0.80 0.73 0.66
0.60 0.53 0.48 0.43 0.39 0.35 0.32 0.29;
000000.950.94 091 0.86 0.81 0.74
0.68 0.62 0.56 0.50 0.45 0.41 0.37 0.33;
0000000.950.930.910.86 0.810.75
0.69 0.63 0.57 0.52 0.47 0.42 0.38;
00000000.950.930.910.870.810.76
0.70 0.64 0.58 0.52 0.47 0.43;
000000000.950.94 0.91 0.87 0.82
0.76 0.70 0.64 0.58 0.53 0.48
0000000000.950.940.910.870.82
0.750.69 0.63 0.57 0.52;
00000000000.950.94 0.91 0.87
0.81 0.750.69 0.63 0.57;
000000000000.950.940.910.86
0.81 0.74 0.68 0.62;
0000000000000.950.940.900.86
0.80 0.73 0.66;
00000000000000.950.930.90
0.850.78 0.71;
000000000000000.950.94 0.89
0.83 0.76;
0000000000000000.950.930.880.80;
00000000000000000.950.920.85;
0000000000000000000.95];
% THONG SO DE TRA kmax
ksd_bang=[0.1 0.150.2 0.30.4 0.50.6 0.7
0.8 0.9];
nhg_bang=[456 7 8 9 10 12 14 16 18 20
25 30 35 40 45 50 60 70 80 90 100 120 140 160
180 200 220 240 260 280 300];
kmax_bang=[3.43 3.11 2.64 2.14 1.87 1.65
1.46 1.29 1.14 1.05;
3.23287242201.761571.411.261.121.04;
3.04 2.64 2.24 1.88 1.66 1.51 1.37 1.23
1.10 1.04;
2.88 2.48 2.10 1.80 1.58 1.45 1.33 1.21
1.09 1.04;
2.72 2.31 1.99 1.72 1.52 1.40 1.30 1.20
1.08 1.04;
2.56 2.20 1.90 1.65 1.47 1.37 1.28 1.18
1.08 1.03;
2.42 2.10 1.84 1.60 1.43 1.34 1.26 1.16
1.07 1.03;
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2.24 1.96 1.75 1.52 1.36 1.28 1.23

1.07 1.03;

2.10 1.85 1.67 1.45 1.32 1.25 1.20

1.07 1.03;

199 1.17 1.61 1.41 1.28 1.23 1.18

1.07 1.03;

191 1.70 1.55 1.37 1.26 1.21 1.16

1.06 1.03;

1.84 1.65 1.50 1.34 1.24 1.20 1.15

1.06 1.03;

171 1.55 140 128 121 117 1.14

1.06 1.03;
1.62 1.46
1.05 1.03;
1.56
1.05 1.02;
1.50
1.05 1.02;
1.45
1.04 1.02;
1.40
1.041.02;
1.32
1.031.02;
1.27
1.031.02;
1.25
1.031.02;
1.23
1.02 1.02;
121
1.02 1.02;
1.19
1.02 1.02;
1.17
1.02 1.02;
1.16
1.02 1.02;
1.15
1.011.01;
1.14
1.011.01;
1.14
1.011.01;
1.13
1.011.01;
1.13
1.011.01;
1.13
1.011.01;
1.12
1.01 1.01];
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1.37

1.33

1.30

1.25

1.22

1.20

1.18

1.17

1.16

1.15

1.13

1.12

1.12

1.12

111

111

1.10

1.10
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1.34 1.24 1.19

1.30

1.27

1.25

1.23

1.19

1.17

1.15

1.13

1.12

1.12

111

1.10

1.10

1.09

1.08

1.08

1.08

1.08

1.07

1.21

1.19

1.17

1.16

1.14

1.12

1.11

1.10

1.10

1.09

1.08

1.08

1.08

1.07

1.07

1.07

1.06

1.06

1.06

1.17

1.15

1.14

1.13

1.12

1.10

1.10

1.09

1.08

1.07

1.06

1.05

1.05

1.05

1.05

1.05

1.05

1.05

1.04

1.16 1.13
1.15 1.12
1.13 1.12
112 1.11
1.11 1.10
1.11 1.09
1.10 1.09
1.10 1.08
1.09 1.08
1.08 1.07
1.07 1.07
1.06 1.06
1.05 1.05
1.05 1.05
1.05 1.05
1.05 1.05
1.05 1.05
1.05 1.05
1.05 1.05

1.04 1.03

1.15

1.13

1.12

1.11

1.11

1.10

1.10

1.09

1.09

1.08

1.08

1.07

1.06

1.06

1.05

1.05

1.05

1.05

1.04

1.04

1.04

1.04

1.03

1.03

1.03

1.03
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% tinh cac thong so cho nhom 1
n=length(Pdm1);

n1=0;

P1dm(1)=0;

fori=1:n

if Pdm1(i)>=max(Pdm1/2)
nl=nl+1;
P1dm(1)=P1dm(1)+Pdm1(i);
nsaol=nl/n;
psaol=P1ldm(1)/sum(Pdm1l);
% tim n hieu qua sao cua nhom 1

nhgsaol=interp2(psao_bang,nsao_bang,nh
gsao_bang,psaol,nsaol);
% tinh so thiet bi tieu thu hieu qua cua
nhom 1
nhgl=n*nhgsaol;
% tim he so kmax cua nhom 1
kmax1=
interp2(ksd_bang,nhq_bang,kmax_bang,ksd,nhqgl);
% tinh phu tai tinh toan cua nhom 1
Pttn1=kmax1*ksd*sum(Pdm1);
cosphitbl=sum((Pdm1.*cosphidml))/sum(
Pdm1);
tangphitb1=sqrt(1cosphitb1”2)/cosphitbl;
Qttn1=Pttn1*tangphitbl;
% cong suat tinh toan nhom 1
Sttnl=sqrt(Pttn1"2+Qttn1"2);
% dong dien tinh toan nhom 1
Itt_n1=Sttn1/(sqrt(3)*Udm*cosphitbl);%(A)
% tinh dong dien tinh toan cua cac phu tai
nhom 1
Itt_1=Pdm1./(sgrt(3)*cosphidm1(i)*Udm);
%(A)
end
end
% tinh cac thong so cho nhom 2
m=length(Pdm2);
m1=0;
P2dm(1)=0;
for i=1:m
if Pdm2(i)>=max(Pdm2/2)
ml=ml+1;
P2dm(1)=P2dm(1)+Pdm2(i);
nsao2=mi/m;
psao2=P2dm(1)/sum(Pdmz2);
% tim n hieu qua sao cua nhom 2
nhgsao2=interp2(psao_bang,nsao_bang,nh
gsao_bang,psao2,nsao2);
% tinh so thiet bi tieu thu hieu qua cua
nhom 2
nhg2=n*nhqgsao2;
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% tim he so kmax cua nhom 2

kmax2=interp2(ksd_bang,nhq_bang,kmax
_bang,ksd,nhg2 );

% tinh phu tai tinh toan cua nhom 2

Pttn2=kmax2*ksd*sum(Pdm2);

cosphitb2=sum((Pdm2.*cosphidm2))/sum(
Pdm2);

tangphitb2=sqrt(1cosphitb2”2)/cosphith2;

Qttn2=Pttn2*tangphitb2;

% cong suat tinh toan nhom 2

Sttn2=sqrt(Pttn2"2+Qttn2"2);

% dong dien tinh toan nhom 2

Ittn2=Sttn2/(sqrt(3)*Udm*cosphith2);%(A)

% tinh dong dien tinh toan cua cac phu tai
nhom 2

[tt2=Pdm?2./(sqrt(3)*cosphidm2(i)*Udm);%(A)

end
end

% tinh cac thong so cho nhom 3

h=length(Pdm3);

h1=0;

P3dm(1)=0;

fori=1:h

if Pdm3(i)>=max(Pdm3/2)

hl=hl+1;

P3dm(1)=P3dm(1)+Pdm3(i);

nsao3=h1/h;

psao3=P3dm(1)/sum(Pdm3);

% tim n hieu qua sao cua nhom 3

nhgsao3=interp2(psao_bang,nsao_bang,nh
gsao_bang,psao3,nsao3);

% tinh so thiet bi tieu thu hieu qua cua
nhom 3

nhg3=n*nhqsao3;

% tim he so kmax cua nhom 3

kmax3=interp2(ksd_bang,nhg_bang,kmax

_bang,ksd,nhg3);

% tinh phu tai tinh toan cua nhom 3

Pttn3=kmax3*ksd*sum(Pdm3);

cosphitb3=sum((Pdm3.*cosphidm3))/sum(
Pdm3);

tangphitb3=sqrt(1cosphitb3"2)/cosphitb3;

Qttn3=Pttn3*tangphitb3;

% cong suat tinh toan nhom 3

Sttn3=sqrt(Pttn3"2+Qttn3"2);

% dong dien tinh toan nhom 3

Ittn3=Sttn3/(sqrt(3)*Udm*cosphitb3);%(A)

% tinh dong dien tinh toan cua cac phu tai
nhom 3

[tt3=Pdm3./(sqrt(3)*cosphidm3(i)*Udm);%(A)

end
end
% tinh cac thong so cho nhom 4
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k=length(Pdm4);

k1=0;

P4dm(1)=0;

for i=1:k

if Pdm4(i)>=max(Pdm4/2)

k1=k1+1;

P4dm(1)=Pdm4(1)+Pdm4(i);

nsao4=k1/k;

psao4=P4dm(1)/sum(Pdm4);

% tim n hieu qua sao cua nhom 4

nhgsao4=interp2(psao_hang,nsaoc_bang,nh
gsao_bang,psao4,nsao4);

% tinh so thiet bi tieu thu hieu qua cua
nhom 4

nhg4=n*nhqsao4;

% tim he so kmax cua nhom 4

kmax4=interp2(ksd_bang,nhq_bang,kmax
_bang,ksd,nhg4 );

% tinh phu tai tinh toan cua nhom 4

Pttn4=kmax1*ksd*sum(Pdm4);

cosphitb4=sum((Pdm4.*cosphidm4))/sum(
Pdm4);

tangphitb4=sqrt(1cosphitb4”2)/cosphitb4;

Qttn4=Pttn4*tangphitb4;

% cong suat tinh toan nhom 4

Sttnd=sqrt(Pttn4"2+Qttn4"2);

% dong dien tinh toan nhom 4

Ittn4=Sttn4/(sqrt(3)*Udm*cosphitb4)
J%(A)

% tinh dong dien tinh toan cua cac phu tai
nhom 4

Itt4=Pdm4./(sqrt(3)*cosphidm4(i)*Udm)
J%(A)

end

end

% chon may bien ap cho toan bo phan
xuong sua chua co khi

%tinh toan cong suat cua toan bo phan
xuong

Pttpx=kdt*sum(Pttn1+Pttn2+Pttn3+Pttn4)

Qttpx=kdt*sum(Qttn1+Qttn2+Qttn3+Qttn4)

% cong suat tinh toan phan xuong (kVA)

Pcs=Sdt*p;% cong suat chieu sang toan bo
phan xuong

Sttpx=sqrt((Pttpx+Pcs)"2+Qttpx"2)

% dong dien tinh toan phan xuong (A)

Ittpx=Sttpx/(sqrt(3)*Udm)

% phu tai tinh toan cua phan xuong tinh
den phu tai du phong

Sttdp=Sttpx*(1+anpha*t)

% dong tinh toan cua phan xuong khi tinh
them phu tai du phong
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Ittdp=Sttdp/(sqrt(3)*Udm)

% chon may bien ap

%may bien ap ba pha 2 cuon day do viet
nam che tao

Sha_bang=[20 50 50 50 100 100 100 180
180 180 320 320 320 320 320 560 560 560 560
560 750 750 750 750 1000 1000 1000 1000 1000
1800 1800 1800 3200 3200 5600 56001];

cao_ap_hang=[6.6 6.6 10 35 6.6 10 35 6.6
10 15 6.6 10 35 35 35 6.6 10 35 35 35 6.6 10 35
351010.535353531.53538.535353535];

ha_ap_bang=[0.4 0.4 0.4 0.4 0.4 0.4 0.4
0404040404046.610504040406
1050404 0.4 0.6 0.4 6.3 0.4 6.6 10.5 6.3 6.6
6.3 6.6 10.5 6.6 10.6];

khong_tai_Udm_bang=[180 350 440 520
600 730 900 1000 1200 1500 1600 1900 2300
2300 2300 2500 2500 3350 3350 3350 4100
4100 4100 4100 4900 4900 5100 5100 5100
8300 8300 8300 11500 11500 18500 18500];

ngan_mach_Udm_bang=[600 1325 1325
1325 2400 2400 2400 4000 4100 4100 6070
6200 6200 6200 6200 9400 9400 9400 9400
9400 11900 11900 11900 11900 15000 15000
15000 15000 15000 24000 24000 24000 37000
37000 5700 5700];

Un_bang=[5.5 5.5 5.5 6.5 5.5 5.5 6.5 5.5
556.555556.5656.55555656.56.55.5
556.56.55555656.56.56.56.56.57.07.0
75757;

lo bang=[9789657586786775
7575666565656665655555555.5
55545454545];

n=length(lo_bang);

fori=1:n

if Sttpx<Sba_bang(i)&& Udmca ==
cao_ap_bang(i) && Udmha==ha_ap_bang(i)

%cac thong so may bien ap chon

S_ba_chon=Sha_bang(i)

cao_ap=cao_ap_bang(i)

ha_ap=ha_ap_bang(i)

P_khong_tai=khong_tai_Udm_bang(i)

P_ngan_mach=ngan_mach_Udm_bang(i)

Un=Un_bang(i)

lo=lo_bang(i)

break;
end

end

Sba_chon=[S_ba_chon,cao_ap,ha_ap,P_kh
ong_tai, P_ngan_mach,Un,lo]
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2.3. Két qua

Tién hanh chay M-file trén cira sb
Command Window thu dugc két qua cong suat
tinh todn cua toan phan xuong Suypx = 160.85
KVA va may bién &p chon c6 théng sb cho trong
bang 2.

Bang 2. Thong so ki thuat ciia may bién ap

chon
Ton that,
Udm, KV
. Sdm, W Un, IO:
Loai
kVA AP | % | %
CA | HA | APg
N
320-
230 | 62
35/0. | 320 35 | 04 65|75
A 0 00

Tur két qua tinh toén & bang 2 ta thiy hé sé
Mang tii (Km= Stpx/Semba =160.85/320 = 0.5) cua
may bién &p thap. Diéu d6 chimng to cong suat
may bién ap da chon dam bao cung cip du cho
phu tai caa xi nghiép va cé thé dap ung duoc khi
tai phét trién sau thoi gian 5 nam.

3. KET LUAN

Xay dung dugc chuong trinh tinh toan
lya chon cong suit may bién ap cip dién cho
phan xudng.

Dua vao cong suat may bién ap da chon,
c6 thé danh gia tinh trang mang tai cia may
bién &p va kha niang dap ung nhu cau phat trién
cua phu tai trong twong lai cling nhu tinh kinh
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té cua no.

~ Ung dung phan mém trong tinh todn cung
cap dién khong nhiing rut ngan duoc thoi gian
tinh todn ma con gitp ngudi thiet ké lua chon
ching loai may bién ap c6 sin trén thi truong mot
cach don gian.
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Thiét ke hé thong giam sat va diéu khién dién chiéu sang cong cong sir
dung cong nghé truyen thong khong day ap dung cho dén LED

Duwong Pong Hung*, Lé Quyét Thing,

Poan Thi Nhw Quynh, Tran Thi Thom, Nguyén Thi Trang,
Khoa bién, Truong Dai hoc Cong nghiép Qudng Ninh

* Email: duongdonghung@gmail.com

Mobile: 0987166914

T6m tit

Tur khoéa:

4G, 5G, Chiéu sang cdng cong,
Cong nghé LORA, Truyén théng
khong day.

Dua trén két qua khao sat va danh gia thuc trang hé thong chiéu
séng tai mot s6 d6 thi & Viét Nam, két hop véi xu huéng phat trién
clia céc do thi thong minh trén thé gici, nhém téc gia dé xuat giai
phap ung dung cong ngh¢ truyen thong khong day vao hé thong
giam sat va diéu khién dién chiéu sang cong cong ap dung cho dén
LED. Nén tang thiét ké dya trén céng nghé LoRa_LED, tin hiéu
giam sat va diéu khién dugc truyén théng qua mang dit liéu di dong
GSM/GPRS/3G/4G/5G tir trung tdm t6i cac ta diéu khién chiéu
sang c¢6 do 6n dinh cao, tbc d6 va khoang céach Ién, han ché t6i da

céc sy ¢b trén duong truyén.

1. HIEN TRANG HE THONG CHIEU SANG
CONG CONG

Hién nay céc hé thong chiéu sang cong cong
dang dan duoc thay thé bang cong nghé LED cho
phép tiét kiém dién ning, kéo dai thoi gian sir dung,
giam duoc 6 nhidm anh sang, tao hé thdng giao
thong an toan hon, giam khi CO,, trach doc hai do
thiy ngan va dé diéu khién. O Viét Nam, cac hé
thdng chiéu sang cong cong tai cac thanh phd I6n
nhu Ha Noi, thanh phé Ho Chi Minh. .. dang trién
khai cdng nghé nay.

Hién trang cuia cac trung tam diéu khién va
gidm séat chiéu sang cong cong dang s dung
duodng truyén tir trung tam dén cac ta didu khién
khu vuc qua dudng dién thoai ¢ dinh dial-up va
theo dudng dién chiéu sang (cong nghé truyén
thong qua dudng dién luéi - PLC). Viéc truyén
nhan dir liéu théng qua dudng day dién gap rat
nhiéu kho khin: mat pha dan dén mit duong
truyén, nhiéu trén duong truyén tai dién, truyén
thong cham. Vi vay thoi gian gidm sat va diéu
khién con cham, can dugc nang cao hiéu qua dé
phuc vu cho van hanh quan ly.

V6i sy phét trién manh mé caa cong nghé
truyén thong khong day cua cac mang di dong
trong cac nam gn day, viéc ung dung cong nghé
truyen thong khoéng day vao viéc truyen nhan dix
ligu ddi voi cac g dung quan ly, diéu khién cac
thiét bi tir xa, cu thé ¢ day 1a trong diéu khién chiéu
sang cbng cong sé la xu hudng cua hién tai va
tuong lai.
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Ung dung cong nghé truyen thong khong
day trong diéu khién chiéu sang cong cong s& giai
quyét duoc hoan toan cic khé khian ma truyén
thong qua duong day dién trude day gap phai.

2. NGHIEN CUU GIAl PHAP CAl TIEN HE
THONG THONG TIN PIEU KHIEN

2.1. Hé thang thdng tin vo tuyén

Nguén tin truéc hét qua ma ngudn dé giam
cac thong tin du thira, sau d6 dugc ma kénh dé
chéng cac 15i do kénh truyén gay ra. Tin hiéu sau
khi qua ma kénh dugc diéu ché dé ¢ thé truyen tai
duoc di xa. Cac muc diéu ché phai pht hop dé véi
didu kién cua kénh truyén. Sau khi tin hiéu duoc
phat di & may phét, tin hiéu thu dugc & may thu sé
trai qua cac budc nguoc lai so véi may phat. Két
qua tin hiéu duoc giai ma va thu lai dugc ¢ may
thu. Chat luong tin hiéu phu thudc vao chét luong
kénh truyén, cac phuong phap diéu ché va ma hoa
khac nhau.

Mo hinh kénh
(Discrete Channel)

Diéu ché
(Modulation)

Kénh v6 tuyén
(Channel)

'

Giai diéu ché

Ma kénh
(Channel coding) | 1

Ngontm | |  Manguon

(source coding)

Giai mé kénh

(Channel Decoding) | |
i

Tin hiéu dich
(Destination)

Giai ma nguon

(source decoding) (Demodulation)
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Hinh 1. M hinh don gian ciia mot h¢ thong thong tin
V0 tuyén

2.2. Cong nghé GSM thé hé 4 va 5
(GSM/GPRS/3G/4G/5G)

Van d¢ truyén thong duoc dit ra giira phong
diéu khién trung tam véi céc ti voi cac ta diéu
khién chiéu sang. Tuy luong thong tin trao doi
khong 16n va yéu cau vé tinh nang thoi gian thuc
trong hé thdng chiéu sang khong can ngat nghéo
nhung phu thuéc vao chat luong cua song
GSM/GPRS/3G/4G/5G do d6 can phai chon nha
cung cép dich vu c6 chét luong tét.

Cin cr vao wu nhuoc diém cia cac phuong
an truyén théng, muc tiéu dat ra va cac ky thuat
truyén thong di duoc &p dung cho céc dy an tuong
tu trén thé gisi, phuong 4n truyén thong dugc sir
dung la: stt dung dich vu GSM/GPRS/3G/4G/5G.

GSM la mot céng nghé dung cho mang
thong tin di dong. GSM duoc viét tit theo tir tiéng
anh la Global System for Mobile Communications.
Céc mang thong tin di dong GSM cho phép cd thé
roaming véi nhau do d6 nhitng may dién thoai di
dong GSM cuia cac mang GSM khac nhau ¢ c6 thé
str dung duoc nhiéu noi trén thé gioi [1].

Mang 4G: (Fourth-generation), la cong
nghé truyén thong khong day tht tu, cho phép
truyén tai dir lidu véi toe do t6i da trong diéu kién
1y tuong Ién t6i 1 cho dén 1,5 Gb/giay. Tén 4G do
IEEE (Institute of Electrical and Electronics
Engineers) dit ra dé dién dat ¥ nghia riang cong
nghé nay vuot troi hon so véi 3G [3].

Truyén théng GSM/GPRS/3G/4G sir dung
mang truyén thdng GSM lam cét 16i dir liéu duoc
truyén qua thiét bi khong day (GSM/GPRS/3G/4G
modem) Vé tong dai GSM va tir tong dai GSM két
ndi véi mang internet toan cau tao nén céc dich vu
da dang cua cong nghé truyén thong GPRS[4].

La giai phap da duoc qudc té thira nhan
trong diéu khién hé théng dén chiéu sang cong
cong. Hé thong nay dang duoc lap dit voi mot quy
md rong I6n va nhanh chéng ching t6 1a mot hé
thong dang tin cdy cung cap nhiéu lgi ich cho
nguoi st dung[5].

Truyén thdng gitra trung tm va cac ta diéu
khién chiéu sang st dung cong nghé truyén thdng
GSM/GPRS/3G/AG . Pay la cong nghé hién dai,
kha nang m¢ rong 16n, gid thanh hop ly. Céng
nghé GSM/GPRS/3G/4G da dugc &p dung trong
nhiéu linh vuc ciing nhu trong diéu khién Hg thong
chiéu séng chiéu sang cong.

Mang 5G: (Thé hé mang di dong thir 5 hoac
hé thong khdng day thir 5) 1a thé hé tiép theo cua
cdng nghé truyén théng di dong sau thé hé 4G,
hoat dong & cac bang tan 28, 38, va 60 GHz. Theo
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céc nha phat minh, mang 5G s& cd téc do nhanh
hon khoang 100 lan so véi mang 4G hién nay, gitp
ma ra nhiéu kha niang mai va hap dan. Luc do, xe
tu 14i ¢6 thé dua ra nhitng quyét dinh quan trong
tly theo thoi gian va hoan canh. Tinh nang chat
video s€ cO hinh anh mugt ma va tréi chay hon,
lam cho chling ta cam thay nhu dang ¢ trong cliing
mot mang ndi bo. Cac co quan chlic nang trong
thanh phd c6 thé theo dbi tinh trang tic nghén giao
thdng, mic do 6 nhidm va nhu cau tai cac bai dau
xe, do d6 c6 thé gui nhimg thong tin nay dén
nhitng chiéc xe thdng minh cua moi ngudi dan
theo thoi gian thuc[2].

Thay vi nhitng tram co so trén mat dat dang
duoc st dung boi mang 2G, 3G va 4G, c6 thé 5G
s& s dung cdc tram HAPS (High Altitude
Stratospheric Platform Stations). Vé co ban, cac
tram HAPS la nhiing chiéc may bay treo lo ling &
mot vi tri ¢ dinh trong khoang céch tur
17km~22km so voi mat dat va hoat dong nhu mot
vé tinh. Céach nay sé giap dwong tin hiéu duoc
thang hon va giam tinh trang bi can tro boi nhing
kién triic cao tang.

2.3. Ung dung cdng ngh¢ GSM/GPRS/4G/5G
dé truyén thong trong hé thang

2.3.1. So do téng quan cua hé thang

Véi viéc wng dung dich vu truyén thong qua
mang GSM/GPRS/3G/4G/5G cho viéc didu khién
va gidm sat cac tu diéu khién chiéu sang thi cac
phan tir truyén théng phai ¢ chirc ning 1ap trinh
duoc dé thiét 1ap cAu hinh két ni mang va bao mat
cho hé théng thiét bi tai ta diéu khién chiéu sang.
So d6 thiét 1ap cau hinh cho hé thdng dugc trinh
bay trong hinh sau:

Laptop.
SMs
(@) \\ _ iSmartlight (3G)
5" mobie
GSM/GPRS/3G
(4G6)
\

¢ A INTERNET
Trung tdm diéu hanh hé théng chiéu sang | < (FTONNTTP, 2 o)

May tram van hanh

Hinh 2. So db téng quan hé théng wng dung cong
nghé GSM/GPRS.

Heé thong duoc phan chia 1a 2 cép dicu khién:

- Cap diéu khién tir trung tam:

Diéu khién dong cit toi bat ky tu didu khién
chiéu sang nao;
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Giam sat duoc cac thong so: trang thai diéu
khién, dién 4p, dong dién, cong suat, h¢ s6 cong
Suat, cong nang tiéu thy cua tram den chiéu sang;

Thay dbi thoi gian va ché do dong cit cua ta
diéu khién chiéu sang;

- Cap diéu khién tai tu diéu khién:

Piéu khién dong cat theo cac ché do;

bat thoi gian, chu trinh giam sét;

Do luong giam sét tryc tiép cac théng so:
trang thai diéu khién, dién ap, dong dién, cong suat,
hé sé cong suat, cong ning tiéu thu cua tram dén
chiéu sang;

Thay d6i thoi gian va ché do dong cat cua ta
diéu khién chiéu sang;

Cac tinh nang khac cho viéc cau hinh truyén
thdng cho ta diéu khién chiéu sang.

2.3.2. Céc yéu cau ky thudt chung doi véi hé thong:

Hé thong dén chiéu sang can dugc dong cit
ddng bo theo thoi gian thuc duoc dit sin tai phan
mém quan ly van hanh tai trung tdm, thoi gian
dong cit cho cac ta diéu khién chiéu sang s& duoc
giri qua mang GSM/GPRS/3G/4G dén céc tu diéu
khién chiéu sang. Céc tu diéu khién chiéu sang
nhan duoc thoi gian dong cit s& tu dong didu khién
c4c tram dén chiéu sang. Hé thong hoat dong theo
hai cap do:

Diéu khién dong cit, dat thoi gian déng cat
tir trung tdm dén céc tu chiéu sang.

Diéu khién ‘dong cit, dat thoi gian déng cat
tir ti chiéu sang dén cac diém séang.

Khi khéng c6 su can thiép cta ngudi van
hanh tai trung tm hodc truc tiép tai ta, thiét bi didu
khién tai tu s& diéu khién tu dong theo chu trinh
thoi gian da duoc dit sin trong bo nha cua thiét bi.

Khi nguoi quan 1y van hanh thay doi thoi
gian dong cit tir trung tam thi dir lieu s& duoc
truyen qua mang GSM/GPRS/3G/4G/5G dén thiét
bi diéu khién tai ta diéu khién chiéu sang lam cho
lich trinh déng ct cua thiét bi tai ta duoc thay doi
dong bo voi thoi gian dong cat tai trung tam.

Ngudi van hanh ¢ thé dong cit tai trung
tam diéu khién chiéu sang theo 3 muc séang khac
nhau: Bat 100% s dén, bat 2/3 sé dén, bat 1/3 sb
dén hoac tit toan bo.

Cung Vi viée didu khién cac tram dén cac
thiét bi c6 kha ning giam sét lién tuc cac tram dén
va gui thdng s6 gidm sét vé trung tim diéu khicn:
cac thong so gui Vé la: trang thai dong cét, dién ap,
dong dién, cong suat, hé sb cong suat, ning luong
tiéu thu cua ca 3 pha.

Céc thong s6 cho hé thng co thé dat dugc
tir trung tam 1a: thoi gian dong cit, thoi gian giam
sét va cac thdng s6 khac cua thiét bi.
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buong truyen ap dung cho h¢ thong 1a
duong  truyén  s6 liscu qua  mang
GSMIGPRS/3G/4G/5G (c6 thé sir dung SMS khi
mat mang), tir trung tim diéu khién dén tu didu
khién CS

Cung voi viéc diéu khién giam sat, phan
mém thu thap s liéu ¢ thé canh bao nhiing su ¢6
nghiém trong cho nguoi van hanh tai trung tam.

Quy mo6 quan ly: Trung tam c6 kha ning
diéu khién va glam sat dén tung ti chiéu séang va
dén timg diém sang; c6 cac pham mém quan ly tién
tién; c6 tinh mo, linh hoat va két cau module.

Y&u cau bao mat cho hé théng: vira tich hop
bao mat hé thng trén phan mém vira bao mat ¢ co
ché cung.

Chu trinh lap dat thiét bi don gian gon nhe
phU hop Véi tat cac cac diém lp dat cac tram dén
chiéu séng trong thanh pho.

Tai trung tdm diéu khién can 01 thué bao
mang GSM/GPRS/3G/4G/5G, 01 thué bao di dong
sir dung cho muc dich nhin tin SMS di va dén cac
ta diéu khién chiéu sang va 01 duwong mang
Internet. CAc ta diéu khién chiéu sang can duoc lip
dat mot SIM dién thoai di dong dugc dang ky thué
bao dich vu GPRS va SMS, khong su dung thué
bao cudc goi. Cac diém sang can lap dat mot thiét
bi diéu khién, nhan, truyén tin hiéu va mot SIM
dién thoai di dong duoc dang ky thué bao dich vu
GPRS va SMS. M6t duong dién thoai c6 dinh dé
nghe phan anh caa nhan dan va cac can bo khi co
sua chira bao dudng.

2.3.3. Céc y8u cdu doi Voi trung tam diéu khién

Trung tam diéu khién phai duoc thiét ké gon
nhe va dé dang quan st toan bo Hé thdng chiéu
sang cdng cong, phét hién su ¢b kip thoi. Céc thiét
bi tai trung tam duoc thiét ké dé dang lap dat va co
thé di chuyén tai vi tri khéc néu can thiét.

Phong diéu khién trung tam: duoc thiét ké
V&1 ndi dung chinh nhu sau:

Hé théng may tinh phuc vu cho nguoi van
hanh: 1 May chu, 2 may tram.

Phan mém diéu khién va co so dit liéu cho
hé théng.

2.3.4. Céc yéu cau ki thugt cho ti dieu khién chiéu sang

Tu dong diéu khién dong cat cac tram dén
theo cac mdc thoi gian duoc dat tai trung thm hoic
dat truc tiép tai ta diéu khién chiéu sang;

Nhan lénh dong cit hoic dat thoi gian tir
trung tim diéu khién;

Do truc tlep céc gia tri dong dién va truyén
vé trung tam diéu khién;

C6 kha nang mé rong cao.

120



PAl HQC CONG NGHIEP QUANG NINH

3. THIET KE MODULE PIEU KHIEN PEN
CHIEU SANG LED TREN CO SO CONG
NGHE LORA
3.1. Cong ngh¢ LORA

Dbugc phat minh boi Cycleo nam 2010 tai
Phap, sau d6 duoc cdng ty Semtech mua lai vao
nam 2012, LoRa la cdng nghé véi cac module vo
tuyén duoc phét trién cho cac tng dung c6 toc do
thap, tiéu thu nang luong thap nhung c6 khoang
cach truyén thong 16n va cé toc do truyén dir lieu
tir 0,3 kbps dén 50 kbps véi do rong bang thong
125 Khz. Trén co sé LoRa t6 chic LoRa
Alliance da phat trién va chuan hda mang LoRa
dién rong goi la LoRaWAN [6].

LoRaWAN gom cac thanh phan cha chét:
Tram co s& hoiac Gateway (LRR, LRC).., may
chu mang LoRaWAN, hé théng tro gilp hoat
dong (OSS) dé giam sat va quan ly hé théng
mang [7].

TCP/IP SSL TCP/IP S5L
LoRaWAN™ Secure Payload

LoRa® RF
LoRaWAN™

F 3

B
>

AES Secured Payload

Hinh 3. Kién trac “star of star” cua LoraWAN

3.2. Giai phap giam sat, diéu khién hé thong
chiéu sang véi cong nghé LORA_WAN

Trén co s& nhitng han ché cua hé thdng
chiéu sang ¢ Viét Nam hién nay, nhimng uu,
nhuge diém cua cac hé thdng chiéu sang cua cac
hang trén thé gioi doi véi didu kién Viet Nam,
Nhom tac gia d& xuat giai phap hé thdng giam
sat, diéu khién hé thdng chiéu sang véi cong nghé
LED la LORA LED. Hé théng LORA LED c6
C4u tric nhu hinh 4. Hé théng gom cac dén LED
riéng r&, mdi dén LED duoc gan mot nat End-
LoRa (Sensor Notes). Cac nit LoRa-End cd thé
truyén qua nhiéu Gateway khac nhau dé chuyén
dir liéu vé server trung tdm hoac nhan lénh tur
trung tdm server qua cac Gateway khéac nhau.
Céc nit LoRa-End dugc gén véi moi LED c6 thé
trai dai theo mot tuyén duong hoic theo cum véi
cac Gateway la trung tdm, tay tung tng dung. Hé
thong LORA_LED gom céc nit dau cudi (LoRa-
End) gin vé6i cac dén Led, Gateway, may chu
trung tdm, c&c may chu ung dung va duong
truyén Internet, mdi trudng truyén song LoRa.
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Hinh 4. M6 hinh giam sat, diéu khién HTCS
trng dung céng nghé LoRa WAN

Trong hé théng nay cac khéi LoraWAN i
v6i i=1,2,...n 1a cac hé thong con cua cac hé
thong chiéu séang céng cong cua ting tuyén
duong hodc khu vuc (Tu diéu khién). Di liéu thu
thap tir cac hé théng con nay dugc truyén qua
mang truyén théng GPRS hozc 3G hoic Internet
vé may chu giam sat (server) va luu trir trong co
so dir lidu. Nguoi sir dung c6 thé giam sat, diéu
khién tir xa thdng qua may chi hoic truc tiép qua
céc thiét bi dau cudi nhu latop, may tinh bang,
dién thoai di dong... Nguoi giam sat ciing ¢ thé
gui Iénh didu khicn tir xa tryc tiép t6i cac hé
thong con LoRaWAN i hoac qua may chu.

| & cruone DIEU KHIEN LE

| HE THONG BIEU KHIEN LED CHIEU SANG CONG CONG

- o %

Trang, thai k6l néi- Chua két ndi

Didu khién LED: ON/OFF
BAT
ON_1 ON_2

ON_3 ON_4

TAT OFF _1 OFF_2 OFF_3 OFF _4

Bidu khién Led: PWM

TRUG
TIEPTU XA

|

10 % 70 %

DONG KET NOI KET THUC

Hinh 5. Ctra s6 diéu khién LED qua mang LoRa

Hé thong thir nghiém giam sat va diéu khién
tir xa tién hanh trong mang cuc bd theo ca 2 trudng
hop: c6 két ndi cd day va khdng day qua WiFi st
dung thiét bi di dong.

4. KET LUAN

Giai phap Mang khong day sir dung dich
vu GSM/GPRS/3G/4G/5G va ung dung cong
nghé LoRaWAN cho cac hé théng chiéu sang
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cobng cong LED that sy 1a mot giai phap hiéu qua,
mém déo, gia thanh ha, an toan va dé dang tich
hop véi cac hé théng khac trong tién trinh xay
dung thanh phd théng minh. Nhom tac gia da va
dang tién hanh thuc hién duoc cac cong viéc sau:

Tién hanh khao sat hé thong chiéu sang
thuc té,

Nghién ctru va dua ra giai phap vai céng
nghé LoRa.

Tién hanh xay dung hé théng thtr nghiém
véi cong nghé LED.

Tién hanh cac kich ban thir nghiém

Panh gia két qua thir nghiém

Két qua thyc nghiém s& cho thay hoat dong
cua hé thong dang tin cdy, dap umg dwoc yéu cau
va cd thé trién khai trong céac hé théng chiéu sang
LED c6ng cong trong thuc té.
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Tom tit

Tur khoa:

Khoa; Mat khau; Théng minh; Van

tay.

Bai b&o nay trinh bay thiét ké hé thong khoa théng minh cho toa
nha. Thiét ké hé thong khoa théng minh dia vao co so ly thuyét va
xay dung mang truyén thong trén co so giao thiec MQTT da thiét
ké duoc khdi lock thuc hién nhiém vy kiém tra van tay va mat
khau. Thiét ké duoc khdi devices thuc hién hoat dong déng/ma cira
bang di¢n thoai, thdng bdo bang &m thanh va bat/tat dén. Viéc s
dung hé thong khéa thdng minh gidp tiét kiém thoi gian va cong
suc theo nhiéu cach khac nhau nhu tranh dugc viéc 1am mét chia
khéa, khong can phai mét thoi gian va tién bac lam thém ban sao
chia khéa, thao tdc nhanh chong, thuan tién...Véi khéa théng minh
ngudi dung chi can nhé duoc mat m4, nhan dang van tay hoic sir
dung dién thoai la c6 thé dong/mo cira. Vi vay, hé thong khoa
thdng minh cé tinh ¢ng dung rat cao trong thuc té, khi ma chat
lwong cudc song cua con ngudi ngay cang dugc NAng cao.

Abstract

Keywords:

Clever; Fingerprint; Lock
Password.

up;

This paper presents intelligent locking systems for buildings.
Design intelligent locking system based on theoretical grounds and
building communication networks based on protocols designed to
be mass MQTT lock task performance test fingerprint and
password. Design is block devices perform operations close/open
by telephone, informed by sound and turn on/off the lights. The
use of locking system smart saves time and effort in many different
ways as to avoid the loss of the key, no need to waste time and
money doing extra copy key, fast operation convenient... With
smart key users simply remember your password, fingerprint
identification or using the phone is able to open/close. So clever
locking system with very high applicability in practice, when the
quality of human life is increasingly enhanced.

1. GIOI THIEU CHUNG

gian va cong st theo nhiéu céach khac nhau:
Mot trong nhiing tién ich dé thay nhat la

Ngay nay, sy phét trién cua khoa hoc
cdng nghé gop phan khéng nhé trong su thay
d6i va phat trien cudc séng con ngudi. Céc
thiét bi ty dong hoéa da ngay cang xam lan vao
trong san xuat va tham chi 1a cugc séng sinh
hoat hing ngay ctia con ngudi . Do d6 mot ngoi
nha thong minh khong con 1a mo wdc cua con
nguoi nira ma no da trd thanh hién thuc. Qua
bao chi, cac phuong tién truyén théng ching ta
c6 thé thay nhitng mé hinh nha théng minh ra
doi. Bé dam bao an ninh, an toan cho ngdi nha
thi can c6 hé thong khoa ctra thong minh. Viéc
st dung khoa théng minh gitp tiét kiém thoi

tranh dugc viéc lam mét chia khoa. Chia khoa
thudong tuong ddi nho gon nhung ciing vi thé
nén dé bi roi, mét. Vi khoa thong minh, ngudi
dung chi can nhé duoc mat ma, hoac tham chi
khéng can phai nhé mé sé néu sir dung 6 khoa
c6 nhan dang van tay.

V6i khoa thong minh, nguoi dung khong
can phai mat thoi gian va tién bac l1am thém ban
sao chia khoa. Tt ca nhiing gi can lam chi don
gian la chia s¢ mat ma.

Thao tac nhanh chéng, thuan tién. Nguoi
dung s& khodng phai vat 16n véi mot 6 khoa da cii
trong khi dang voi va, hay tim cach xoay xo khi
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dang phai mang vac nhiéu do dac.

Do khéng can phai tic dong vat Iy nhiéu
nhu khoa truyén théng nén khéa thong minh
thuong bén hon.

Tu dong dong cira va chuyén sang trang
thai khoa.

2.COSOLY THUYET
2.1. Giao thiec MQTT
2.1.1. Giao thikc truyén théng

Giao thac truyén thong (communication
protocol) la mot tap hop cac quy tac chuan danh
cho viéc biéu dién dir liéu, phat tin hiéu, ching
thuc va phat hién I8i dir liéu - nhiing viéc can
thiét dé guri théng tin qua cac kénh truyén thdng,
nhd d6 ma cac cac thiét bi cd thé két ndi va trao
ddi théng tin véi nhau [1].

Cac giao thuc truyén thong danh cho
truyén thdng tin hiéu sé c6 nhidu tinh ning dé
dam bao viéc trao ddi dir liéu mot cach dang tin
cdy qua mot kénh truyén thong khéng hoan hao.
Céc giao thuc c6 thé duoc thuc hién bing phan
cting, phan mém hoic két hop ca hai.

2.1.2. Giao thirc MQTT

MQTT (Message Queuing Telemetry
Transport) 12 mot giao thic truyén thong st dung
md hinh publish/subscribe, dua trén mot broker
“nhe”, sir dung bang thong thip, do tin ciy cao
va c6 kha ning hoat dong trong diéu kién duong
truyén khong on dinh [2]. Mé hinh mang st dung
giao thire MQTT duoc thé hién nhu hinh 1.

(e SO
=l

Hinh 1. M hinh mang st dung giao thaecc MQTT

Nhimng ddc trung nay khién MQTT rat Iy
tuong dé sir dung trong cic moi trudng bi gidi
han tai nguyén nhu:

Nhitng noi ma gia mang qué dit hodc biang
thong thap, hodc do tin cay thap.

Khi chay trén mot thiét bi nhang bi gioi
han v& tai nguyén toc d6 va bo nhé.

Kién trac thuong tang caa MQTT gom hai
phan chinh la broker va client. Trong d6, broker
dugc coi nhu trung tam, no 1a diém giao cua tat
ca cac két ndi tu client. Nhiém vu chinh cua

thé thuc hién thém cac nhiém vu phu lién quan
ti qua trinh truyén thong nhu: bao mat va luu trir
thong diép, nhat ky hoat dong, ... . Client s thuc
hién it nhat mot trong hai viéc publish hoic
subscribe .
2.1.3. Mét sé khdi niém cdn lwu y trong giao
thitc MQTT

Trong mot hé théng sir dung giao thuc
MQTT, nhiéu client két ndi téi mot broker. Mi
client s€ dang ky theo ddi cac hoac gui dir ligu 1én
topic (kénh thong tin) . Qua trinh dang ky nay goi
la subscribe va hanh dong mot client gui dir liéu
topic duoc goi 1a publish. Mdi khi topic dugc cap
nhat dir liéu thi nhitng client nao da subscribe
kénh nay s¢ nhan dugc dit liéu cap nhat do.

Message: Trong giao thirc MQTT, message
con dugc goi l1a message payload, c6 dinh dang
mac dinh la plain-text, tuy nhién nguoi st dung
c6 thé cu hinh thanh cac dinh dang khéc.

Topic: Topic c6 thé coi nhu mot "duong
truyén" giira 1a publisher va subscriber . Vé co
ban, khi message duoc publish vao mét topic thi
tat ca nhitng subscriber cua topic d6 s& nhan duoc
message nay. Giao thuc MQTT cho phép khai
bao céc topic kiéu phan cap.

QoS - Quallty of Service: Pay la mtc do
dam bao sy chic chin trong viéc publish-
subscribe cac message gitra client va broke . Giao
thac MQTT hd tro 3 mac QoS. QoS-0 1a muc
dam bao thap nhat, tit ca cac message c6 Qo0S-0
sau khi duoc giri di s& khong duoc kiém tra xem
d3 dén diém nhan hay chwa ma hoan toan dya
vao tinh tin cay coa giao thac TCP/IP. QoS-1:
message dugc dam bao rang da dén noi nhan it
nhat mot lan, nghia 1a su tring lap co thé xay ra.
Qo0S-2: day la mirc dam bao cao nhit, céc
message c6 QoS-2 s& dugc dam bao rang né dén
noi nhan chi mét 1an duy nhat, khong trung lap,
khong that lac . T4t nhién viéc xac nhan véi QoS-
2 s& ton bang thdng hon hai cach con lai.

Retain: Retain 1a mot flag (co) duoc géan
cho mot message cua giao thuc MQTT . Retain
chi nhan gié tri 0 hoac 1, twong tng vai false (sai)
hoic true (dung) . Néu retain 1a 1, broker s& luu
lai message cudi cung cua topic kém theo mirc
QoS tuong wng . Khi mét client bit dau subscribe
topic c6 message duoc luu lai do, client ngay lap
tirc nhan dugc message .

MQTT bridge: MQTT bridge 1a mét tinh
ning cia broker cho phép cac broker cé thé két
ndi va trao doi dit liéu véi nhau.

broker lIa nhan thong diép tir client, sip xép cac 2.2, JSON
thong di¢p theo hang doi roi chuyen ching t6i  2.2.1. Khai ni¢m
cac client cu thé khac. Ngoai ra, broker con c6
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JSON (Javascript Object Notation) la mot
tiéu chuan dé dinh dang dit liéu c6 thé sir dung
trong moi ngbn ngir 1ap trinh. Dir liéu luu tri
theo dinh dang JSON chi bao gom cac chudi ky
tu hay ndi cach khac JSON chi Iuu trir van ban
thuan tuy.

2.2.2. Cdu tric

Mot chudi JSON luu trir dir liéu thanh
cac cap key:value theo dinh dang sau:
{“key1”: valuel, “key2”: value2, “key3”:value3}

Cu thé:

Bit dau bai { va két thic boi }

Key va value ngan cach véi nhau boi dau:

Key bét buoc 1a kiéu String va phai duoc
dat trong “ ”

Value c6 thé la cac kiéu dit liéu sau:

o Array (mang): vi du: "array™: [1,
"a", {"b":2}]
o Boolean (dung/sai): vi du:
“boolean’: true
o Color (mau sic): vi du: “color”
“#82b92c”
o Null (réng): vi du: “null” : null
o Number (s6) :vi du: “"number”:
123,
o  Object (d6i twong): vi du:
"object": {"a": 1, "b": "c"}
o  String (van ban): vi du: "string":
"Hello World"
2.3. Giai phap ky thuat
2.3.1. Nhiém vu

Hé théng khoa cira théng minh can thuc
hién nhirng nhiém vu sau:

- Sir dung dong thoi 2 loai “chia khoa
thong minh” 14 mat khau va van tay.

- Két ndi khoa théng minh va ctra thong
qua mang truyén thong khong day

- C6 thé mo/dong cira théng qua dién thoai
thdng minh.

- Théng bao bang am thanh.

2.3.2. Gidi phap

Vién dé xé4c dinh mat khau va van tay:

- Mat khau dugc nhap qua ban phim sé,
duoc xac dinh théng qua thuat toan trong bo diéu
khién trung tam.

- Sir dung module cam bién van tay duoc
ban san trén thi truong, bo diéu khién trung tam
nhan dix liéu phan hdi va thuc hién cac xr 1y khac.

Vén dé két néi khéa thong minh, clra va
dién thoai thong minh:

- Pham vi truyén thdng ngan

- Luong thdng tin can truyén tai it

- B9 tin cay cao

- Tbc @6 truyén tai théng tin nhanh
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- Chi phi thap

- Uu tién két ndi khong day

- Dya vao cac dic diém nay ching toi lua
chon xay dung hé thng truyén théng trén nén
tang mang WiFi va giao thirc MQTT.

Vén dé thdng bao bang am thanh: Thuc
hién luu trir cac tap tin am thanh véi dinh dang

“.mp3”, thuc hién phat cac tap tin twong ung khi

nhan du:oc lénh tir trung tam diéu khién .
2.3.3. Thiét ké so bé

Sau khi lya chon giai phap, ching t6i dua
ra thiét ké so bd mo hinh tong thé hé thong khoa
cura thong minh nhu hinh 2.

Hinh 2. M6 hinh tong thé hé théng khéa cira théng
minh

Trong md hinh tong thé hé théng khoa cua
théng minh gom:

Trung tam diéu khién: tat ca cac qua trinh
xur ly thdng tin va dua ra céc lénh diéu khién duoc
thuc hién boi khoi nay.

Van tay: khoi nay thuc hién xir ly mau va
nhén dang van tay, sau do gui di liéu két qua vé
trung tam diéu khién.

Mat khau: khdi nay thuc hién viéc xac dinh
mat khau, sau d6 guri dir liéu két qua vé trung tam
diéu khién.

Cwra: thuyc hién dong/mo cua khi nhan
dugc 1énh twong tng tir trung tim diéu khién.

Am thanh: thuc hién phét tap tin Am thanh tuong
g véi 1énh nhan dugc tir trung tim diéu khién.

Dién thoai: gui yéu ciu dong/mé cua téi
trung tam diéu khién khi nguoi sir dung nhan nut.

3. THIET KE HE THONG KHOA THONG
MINH
3.1. Chire niing ciia cac khdi trong hé théng
khoa thong minh
MQTT Broker: 1a don vi nim gitt vai tro
trung gian truyén tai thong tin giira cac thiét bi.
Smart phone: 1a dién thoai théng minh, ho tro
ngudi sir dung thuc hién mot sb thao tac diéu khién.
Lock: la khéa cira thong minh, gom c6:
Pon vi xir ly trung tdm va truyén thong:
thuc hién cac xir ly chung va giao tiép véi cac
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thiét bj khac.

Cam bién van tay: phét hién va nhan dang
van tay, giri két qua vé don vi xir ly trung tam

Ban phim: cho phép ngudi sir dung nhap
mat khau hoic thuc hién céc thao tac khac.

Man hinh LCD va LEDs: hién thi céc
thong tin trang théi cua thiét b

Devices gom céc thiét bi:

Pon vi xu ly trung tdm va truyén thong:
thuce hién cac xur ly chung va giao tiép voi cac
thiét bj khac.

M® hinh ctra: md/dong cira khi nhan Iénh
tuwong ung.

Module am thanh: phat ra cac doan am
thanh tuong ung véi Iénh nhan duoc.

Module dén: bat/tit dén khi nhan Iénh
tuwong ung.
3.2.Mang truyén théng
3.2.1. MQTT broker

Trong pham vi d¢ tai nay ching toi khong
thuc hién xdy dung MQTT broker ma thuc hién
dang ky mot tai khoan mién phi trén trang web:
https://www.cloudmqtt.com/ .

Sau khi dang ky hoan tit, cac thong s6 cua
MQTT broker s& duoc cung cip nhu trong bang 1.

Bang 1. Céc thong s6 cua MQTT broker

Server Soldier.cloudmgtt.com
User Wivuuhnl
Password XhjLDfA9_K7A
Port 17412
Gi6i han két ndi 5

Trong d6 cac tham sd server, user,
password, port la cac tham sb can thiét dé client
c6 thé két ndi dén broke.

Tai khoan ding ky mién phi trén trang
https://www.cloudmgtt.com/ gigi han sé client ti
da két ndi dén broker tai cing mot thoi diém 14 5.
3.2.2. Khoi Lock

So d6 khdi Lock duoc thé hién nhu hinh 3.

Khéi Lock gom céc thanh phan:

- Pon vi xt ly trung tdm va truyén
théng: Node MCU.

- Cam bién van tay: R305

- Man hinh LCD 1602 va hai LED don
(mau xanh 1a va do).

- Ban phim: module TTP229
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_ Hinh3.So dd khdi Lock
3.2.2.1. Keét noi thiet bi

a, Két néi Node MCU véi LCD LEDs

So do két noi Node MCU vsi LCD, LEDs
duoc thé hién nhu hinh 4.

Hinh 4. So db két ndi Node MCU va LCD, LEDs

So d6 két ndi trén hinh 4 c6 Module LCD
1602 va chuyén ddi 12C c6 thé hoat dong véi ca
hai mtc nguon 3.3V va 5V, cho phép két ndi truc
tiép dén Node MCU ma khdng can chuyén doi
muc tin hiéu. Cac chan SCL va SDA cua chuyén
d6i 12C dugc két ndi twong wng t6i chan D1 va
D2 cua Node MCU [3].

Hai LED béo trang thai, két ndi téi cac
chan D3 va D4 cua Node MCU qua cac dién tro
han dong.

b, Két néi Node MCU v&i cdm bién vdn tay R305

So d6 két néi Node MCU véi cam bién
van tay R305 duoc thé hién nhu hinh 5.

Trong so dd két néi & hinh 5 ¢ Cam bién
van tay R305 sir dung ngudn 5V, tuy nhién chuan
dién &p giao tiép 1a 3.3V nén duong truyén thong
UART c6 thé két ndi truc tiép. Cac chan Tx va
Rx ciia module R305 duoc két ndi tuong ung toi
cac chan D7 va D8 cua Node MCU.
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Hinh 5. So d6 két ndi ESP8266 va cam bién van tay
R305

Do cam bién van tay R305 khong duogc
tich hop cam bién dién dung nén ching toi su
dung thém module TTP223B dé bd khuyét.
Module nay cho phép sir dung mic ngudn 3.3V
nén cd thé két ndi truc tiép dén Node MCU . Chan
Sig cua module TTP223B duogc két ni ti chan
A0 cua Node MCU [4].

¢, Két ndéi Node MCU véi module phim nhdn
TTP229

So d6 két néi Node MCU va module phim
nhan TTP229 dugc thé hién nhu hinh 6.

Trong so dd két néi hinh 6: Module
TTP229 hoat dong tét vai ca hai mirc nguon 3.3V
va 5V, cho phép két ndi truc tiép d¢én Node MCU
ma khong can chuyén d6i muc tin hiéu . Cac chan
SCL va SDO ctia module TTP229 dugc két noi
tuong wng téi cac chan D5 va D6 cua Node
MCU.

=2
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Hinh 6. So d6 két ndi ESP8266 va module
phim nhan

3.2.2.2. Nguyén ly hoar dong

Khi cap dién, khoi Lock dugc dua vao
trang thai “START” (“INIT”)

/********* Initla“ze System *********/

void setup() {

system_status = STATUS_INIT;

}

Sau do, khoi Lock hoat dong theo so do
hinh 7.
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THUC THI
CACTACVY &
XU LY CHUNG,

Hinh 7. Nguyén ly hoat dong co ban caa khéi Lock

Sau khi hoan thanh khoi dong, khéi Lock
chuyén vao trang thai “RUN” nhu so d6 hinh 8.

Trong trang thai “RUN”, khi khong nhén
duoc tac dong nao, khdi Lock hoat dong ¢ ché do
ngu, han ché tiéu thy nang luong & mac téi thiéu.

Khi nhan tac dong, khéi Lock s& thuc hién
cac thao tac xir 1y twong ung, hién thi théng bao
Ién man hinh LCD, gt cé4c tin nhan théng béo va
quay tré lai ché do ngu sau khi hoan thanh céc
cong viéc.

KIEM TRA
VAN TAY

KHOA CUA

Hinh 8. Hoat dong cua khéi Lock trong
trang thai “RUN”

a, Kiém tra mdt khdu i i
th()i Lock thuc hién kiém tra mat khau
duoc thé hién nhu hinh 9.

MMMMMMMMM

HET THO! GIAN KIEM TRA

MAT KHAU DEVICES

LENH MO CUA
= @ o o }e

Hinh 9. So db qua trinh kiém tra mat khau

Trong ché do ngu, khdi Lock van duy tri
viéc kiém tra cac phim nhan . Khi mot trong cac
phim sb tir 0 dén 9 dugc nhan, khéi Lock thuc
hién kiém tra mat khau . Trong qua trinh nay,
nguoi st dung can nhap du sau sb cua mat khau .
Sau khi sb thtr sau dugc nhap vao, khdi Lock thuc
hién so sanh véi mat khau duge Iuu trong b nho .
Tiép do, khéi Lock hién thi két qua 1én man hinh
LCD va néu mat khau nhap chinh xéc thi gii cac
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théng béo toi khdi Devices dé tién hanh mo cira va
dién thoai thong minh dé cap nhat trang thai . Khi
thuc hién xong cac cong viéc trén khéi Lock tro vé
ché do ngu . Ngoai ra, thoi gian dé thyc hién kiém
tra mat khau 1a hiru han, néu hét thoi gian ma
nguoi st dung khdng hoan thanh viéc nhap mat
khau thi hé thdng tré vé ché do ngu .
b, Kiém tra vdn tay

Qua trinh quét van tay duoc thé hién nhu
hinh 10.

KIEM TRA

VAN TAY DEVICES

- ﬁgﬁy‘liil’

Hinh 10. So dd qué trinh quét van tay

Trong ché d6 ngu, hé théng van duy tri
viéc kiém tra trang thai cua module TTP223B.
Khi nguoi st dung thuc hién quét van tay, bat
dau bang viéc dit mot ngon tay vao vi tri quét .
Ldc nay module TTP223B chuyén sang trang thai
tich cuc, hé thong s& cho mot gidy trudc khi bat
dau quét . Sau khi hé théng nhan dugc két qua tur
cam bién van tay R305, s& hién thi 1én man hinh
LCD va néu két qua xac nhan van tay tring khép
thi giri cac thong béo tsi khdi Devices dé tién
hanh m¢ cira va dién thoai théng minh dé cap
nhat trang thai. Khi thuc hién xong cac cdng viéc
trén, hé thong tré vé ché do ngu.
c¢. Khéa cira

Khi phim khéa ctra dwoc nhan, hé thong
thuc hién guri cac théng béo t6i khdi Devices dé
tién hanh déng, dong thoi hién thi trén man hinh
LCD.

3.2.3. Khéi Devices

So d6 khéi Devices duoc thé hién nhu hinh 11.

Khdéi Devices gom cac thanh phan:

Pon vi xir ly trung tdm va truyén
théng: Node MCU.

- M0 hinh ctra: st dung dong co servo
SG90 dé truyén dong.

- Module @m thanh: su dung module
Mini SKU DFR0299 va hai loa nho

- Module dén: diéu khién hai dén soi
a6t thong qua module relay
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Hinh 11. So db khéi Devices

3.2.3.1. Két néi thiét bi
a, Két noi Node MCU véi déng co servo SG90

So d6 két néi Node MCU véi dong co
servo SG90 dugc thé hién nhu hinh 12.

RARAARARRA

Hinh 12. So dd két néi Node MCU véi dong
co servo SG90

Pong co servo SGI0 sir dung ngudn nudi
5V, nhung c6 thé nhan tin hiéu diéu khién & muc
3.3V nén cd thé két néi tryuc tiép dén Node MCU.
Chan Pulse cua servo SG90 duoc két ndi téi chan
D3 cua Node MCU.

b, Két néi Node MCU véi module Mini SKU
DFR0299

So d6 két néi Node MCU va module Mini
SKU DFR0299 duoc thé hién nhu hinh 13.

Module Mini SKU DFR0299 hoat dong t6t
v6i mire dién 4p giao tiép 3.3V, vi vay co thé két
ndi truc tiép dén Node MCU. Cac chan Tx va Rx
dugc két ndi dén cac chan D7 va D8 cua Node
MCU. Céc chan SPK1 va SPK2 sir dung dé két néi
t6i loa nho, véi tong cong suat nho hon 1W [5].
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Hinh 13. So dd két ndi Node MCU va module Mini
SKU DFR0299
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¢, Két n6i Node MCU véi hai module dén

So d6 két néi Node MCU va hai module
dén dugc thé hién nhu hinh 14.

Céc module relay sir dung mic nguon 5 V
nhung c6 thé thyc hién giao tiép voi mic dién ap
3.3V, vi vay c6 thé két ndi truc tiép Node MCU
va cac module relay.

Hinh 14. So dd két néi Node MCU va hai module dén

3.2.3.2. Nguyén ly hoat déng
So d6 chung cua cac quéa trinh thyc thi
Iénh duoc thé hién nhu hinh 15.

Khi cip dién, twong ty nhu khéi Lock,
khdi Devices dugc dua vao trang thai khai dong.
Sau khi khoi dong hoan tat, khéi Devices chuyén
sang trang thai “RUN".

Trong trang thai “RUN”, khi khéng nhan
dugc 1énh ndo, hé thdng hoat dong & ché do ngu,
han ché tiéu thy nang luong ¢ muc toi thiéu . Khi
nhan 1énh didu khién, hé thong s& thuc hién cac xir
ly trong (ng va quay tro lai ché do nga sau khi
hoan thanh céc cong viéc .

a, Diéu khién déng/mé cira

Khi khéi Devices nhan duoc Iénh dong/mé
ctra tir dién thoai théng minh hozc khéi Lock, lénh
s& duogc thuc hién, dong thoi am thanh thdng béo
s& duoc phat . Tiép do hé théng s& giri thdng bao
t6i dién thoai thong minh dé cap nhat trang thai.
Khi thuc hién xong cé&c cong viéc trén, hé thong

trd vé ché do ngu.
THONG MINH

N
LENH S b

DEVICES

GEN
pr e )
L

THYC THI

Hinh 15. So d6 chung ctia cac qua trinh thyc thi lénh

b, Diéu khién bdt/tat den

Khi khdi Devices nhan duoc Iénh bat/tit dén
tir dién thoai thdng minh, 1énh sé dugc thuc hién,
ddng thoi am thanh thdng bao s& duoc phat . Tiép
d6 hé thdng s& gui thong béo téi dién thoai thdng
minh dé cap nhat trang théi. Khi thuc hién xong cac
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cong viéc trén, hé thong tro vé ché do ngu.
4. THAO LUAN

Thiét ké hé thong khoa thong minh cho toa
nha c¢6 tinh tng dung rét cao trong thuc té, khi ma
chat lwong cudc séng cua con ngudi NGy cang
duoc néng cao. Hon ntra, nha théng minh la mot
linh vyc 16n ma dé tai nay chi 1a mot phan nho
trong do, cé rat nhiéu phuong hudng dé tiép tuc
nghién ctru phét trién, vi du nhu: khéi clock hoan
thién chic nang thay doi mat khau, hoan thién
chirc nang thém/bdt van tay trong co sé dir liéu,
t6i uru hoa chuong trinh didu khién.

5. KET LUAN

Dya vao co so ly thuyét va xay dung
mang truyén thong trén co sé giao thac MQTT
da thiét ké dugc khdi lock thuc hién nhiém vu
kiém tra van tay va mat khau. Thiét ké dugc khoi
devices thuc hién hoat dong dong/mo cira, thong
bao bang &m thanh va bat/tit dén.
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Thiét ké bd bién ddi DC-DC kiéu Double Boost tang ap cong suat 1kW
ap dung cho phong thwc hanh Hé thong dién
Design of DC-DC inverter Double Boost booster of 1kW power,
applicable to Electrical System practice room
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TOm tit

Tur khéa:

Bo bién do6i tang ap DC/DC kiéu
Doulbe boost , Thuc hanh hé
thong dién, Orcad, Dién mat troi.

Bai bao nay gigi thiéu cach thiét k& mot bo chuyén ddi DC/DC moi
pht hop véi su thay d6i cong suat cua hé théng dién mat troi. Bo
chuyén d6i nay duoc hinh thanh tir b bién ddi boost co ban, trong
d6 c6 su cai tién nham muc dich nang doi dién ap ra. Ngoai ra dién
ap dat lén khoa chuyén mach giam rd rét nham giam ton that. Mach
don gian, dé diéu khién. Trong nghién ctru ciing d@ m6 phong va
chimg minh dugc vu diém Cua so dd. Két qua cho thdy, bo chuyén
ddi DC/DC nay hoat dong 6n dinh, hiéu suit duoc cai thién va cé
thé 4p dung vao thyc té.

Abstract

Keywords:

Doulbe boost DC / DC boost
converter, Electrical system
practice, Orcad, Solar power.

This article introduces how to design a new DC / DC converter to
suit the changing capacity of solar power system. This converter is
made up of a basic boost converter, including an improvement
aimed at doubling the output voltage. In addition, the voltage
applied to the switch is significantly reduced to reduce losses.
Simple circuit, easy to control. In the study also simulated and
proved the advantages of the diagram. The results show that this
DC / DC converter works stably, the performance is improved and
can be applied in practice.

1. PAT VAN PE

Dién mat troi da duoc khai thac nhiéu noi
trén thé gioi va no gift vai tro dang ké trong viéc
dap g nhu cau dién ning dang tang cao ¢ nhiéu
nudc. Vi vay viéc dua hé thong dién mat troi vao
giang day trong nha truong la can thiét va bat kip
xu thé cua thé gi¢i. Cau thanh phan co ban cua
mot hé théng dién mat troi bao gdm: cac tam pin
mat troi, bo dir trir nang luong (ic quy), bod
chuyén d6i DC/DC, va DC/AC [2]. Céu tric cua
mot hé thong dién mat troi bi phu thuge vao phu
tai, cdp dién ap, va nhiéu yéu té khac. Thong
thuong c6 2 c4u hinh co ban duoc st dung pho
bién 1a cau hinh mot Cap chuyén dol va hai cap
chuyén d6i [3]. Vi cau hinh hai cap chuyén doi,

bo chuyén ddi DC/DC duoc st dung dé nang
dién ap dau ra cua hé thong pin mat troi dén dién
&p cao hon phu hop véi phu tai mot chiéu va cap
dién &p xoay chiéu cua luéi két ndi. Tuy nhién,
viéc str dung bo chuyen doi mot chiéu co the 1am
tang ton that cong suat trong hé thong [4] va co6
thé dian dén giam hiéu suat chuyén déi nang
luong cua toan hé théng dién mat troi. Pé tiét
kiém dién ning, chung ta can phai ting hiéu suat
chuyén d6i bo chuyén dé6i DC/DC. Thuc té cho
thay, hiéu suat ciia bo chuyén do6i DC/DC khong
phai la hang s6 ma phu thudc nhiéu vao cong Suat
truyén tai qua n6 [5]. Thong thudng hiéu suat cua
bo chuyén d6i DC/DC dat cuc dai trong pham vi
50%-60% cong suat thiét ké va giam nhanh néu
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cong suat qua n6 cang nhé [5]. Tuy nhién, & cac
tam pin mat troi, cong suit dau ra khong cb dinh,
cdng suat dat dinh mac ¢ khoang thoi gian gan
trua va cong suat dau ra nho vao luc sang va
chiéu [6], thoi gian cong suat bé hon 40% co thé
dat vai gio trong ngay, chua ké dén hién tuong
bong che va ngay it ning. Nhu vay, trong truong
hop nay, cong suat chay qua DC/DC converter s&
kha nho (nho hon 40%) nén hiéu suat cia bo
chuyén d6i DC/DC rat thap va phan 16n cong
suit bi tiéu hao trong bd chuyén doi. Vi vay, viéc
thiét ké mot bo chuyén d6i DC/DC cé hiéu suat
cao la cyc ky can thiét. Nhiéu tac gia da dua ra
céu tric cua bo chuyén doi DC/DC véi hiéu suét
cao [7], [8]. Hau hét cac nghién ciru nay déu
nham giam ton that trong bo chuyen ddi va tir do
nang cao hiéu suat cua bo chuyén déi. Hiéu suat
ciia nd van phu thudc vao cong suat di qua no.
Diéu d6 c6 nghia rang, trong khoang thoi gian
cdng suit dau ra cua tim pin mat troi (PV:
photovoltaic) rat thap thi hiéu suit cua bo chuyén
d6i DC/DC van rét thap.

Do vay, viéc thiét ké bo chuyén doi
DC/DC ¢ cau tric sao cho ching ta cé thé duy
tri dwoc cong suat di qua bo DC/DC gan véi cong
suit 1am viéc binh thuong (hiéu suat cao) du cho
cdng suit dau ra caa PV thap 1a rat can thiét.

Bai bao gioi thiéu cach thiét ké mo bo
chuyén d6i DC/DC ap dung vao hé thong dién mat
troi nham cai thién hiéu suat cia hé thong dién mat
troi. O day, bo chuyén d6i DC/DC dugc cAu tao tir
bo chuyén d6i DC/DC kiéu boost dugc ding phd
bién trong hé théng dién mat troi va dién gid hién
nay thanh bo chuyén d6i DC/DC kiéu double
boost . B chuyén déi DC/DC nay s& dwoc md
phong trén phan mém mé phong.

2. THIET KE BQ CHUYEN POI DC - DC
2.1. Hiéu suat bé chuyén doi DC/DC

Bo chuyén ddi DC/DC sir dung trong hé
thong dién mat troi nhu Hinh 1. Muc tiéu chinh
ciia bo DC/DC 1a dé bién ddi dién ap dau cuc cua
PV (Vdc i) dén gia tri Vdc_o phu hop voi tai
mot chiéu hoic voi bo chuyén ddi DC/AC két ndi
lu6i dién xoay chiéu. Trong qué trinh 1am viéc,
mot phan cdng suat bi tiéu hao trén bo chuyén
d6i DC/DC I1am giam hiéu suat cua hé thong dién
mat troi. Hiéu suit cua bd chuyén ddi DC/DC
duoc tinh:

P —AP

i loss =1—

AR

loss

(1)

Trong d6: Pi, Po: CONg suat dau vao, ra cua
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bo bién d6i DC-DC. (W)

APjoss: CONQ suat ton hao trong bo bién doi
DC-DC (W)

Hiéu suét cua bo chuyén d6i nay phu thudc
vao cong suat di qua no Pi. Thong thuong, hiéu
suit cua bd chuyén doi DC/DC dat gia tri l6n
nhat khi céng suat truyén qua nd cé gia tri bang
cdng suat thiét ké. Khi cong suat truyén qua bo
chuyén d6i nho hon nhiéu so vai cdng suat dinh
mac cua n6 thi higu suat cua bo chuyén doi sg
suy giam dang ké - Hinh 1b. Trong thyc té, cong
suat dau ra cua tim pin mat troi thay doi tuy
thudc vao dicu kién thoi tiét, trong khi cong suat
cua bo chuyén ddi duoc thiét ké vai cong suat 16n
nhat cua tam pin. Vi vay, hiéu sut caa bo chuyén
d6i & mot sb thoi diém, khi cong sut nho truyén
qua no, s& co gia tri khong tét.

<

DC/DC converter AC

DC load
load oa

Pl’ Pu

" oc — ple
V

DC ' AC
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Hinh 1. a) Hé thong dién mit troi sir dung bo
chuyén doi DC-DC.»b) biac tinh hiéu suat cta bo
chuyén doi DC-DC

Nham muc dich cai thién hiéu suat caa bo
chuyén d6i DC/DC, ta can phai thiét ké bo chuyén
dbi c6 cAu tric méi dua trén co s ly thuyét cac bo
bién d6i DC-DC cil.

2.2. Lwa chon céu trdc by chuyén do6i DC/DC

C6 rat nhiéu loai mach chuyén dbi DC/DC
khac nhau nhu Buck, Boost, Dual active
Bridge... Tuy nhién, qua phan tich uu nhugc
diém cua ting mach va kha nang tich hop ching
vao tam pin, cdu trGc mach DC/DC nhu Hinh 2
dugc nhém nghién ciru lya chon. Cau tric nay sir
dung khéng chi st dung 1 cuén day dé dong vai
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trd lam thanh ngudn dong nhu so d6 boost thong
thuong ma st dung thém 2 cudn day L2 va L3
nham ting gap d6i mirc dién ap DC ra. Véi cau
trdc nay muac chiu dung dién &p cua cac mosfet
va diode la cling gia tri do d6 ta c6 thé sir dung
cung cong nghé ché tao, dé& dang tich hop bo
chuyén d6i vao tam pin.

CoLE-
AT e AN

Mo

=i

;

SR

SR

e
]

=Cd

Hinh 2. So d6 mach bo chuyén d6i DC/DC
double boost

Mach bao gom 1 mosfet cong suat hoat
dong nhu mot khoa dién tir, mot may bién ap, ba
Diode, va ba tu dién C. May bién ap gdm 1 cuon
cam so cap va hai cugn cam thir cap, mdi tang
thir cp dugc két hop véi tu luu trit ning luong
riéng cua no 1a C5 va C6. O day D5 va C4 dong
vai tro phuc héi dién &p [1]. Yéu td chinh cua so
dd 1a 2 cuon thtr cip, hai cuon day nay co thé
diéu chinh ty s6 nén dién ap dat 1én khoa Mosfet
giam dang ké so véi so d6 boost co ban. Dac biét
trong so dd chuyén ddi nay khong c6 su dot bién
trén bong ban dan vi ning luong luu trit trong
cudn cam so cap duoc truyén dén tu dién dau ra
1a C4 va C6. Do d6, khong can sir dung cac yéu
t6 bao vé qué ap.

2.3. Thiét ké b diéu khién

Trong qua trinh lam viéc, do cuong do buc
xa thay d6i, ¢& dam bao pin mat troi phat duoc
cong suat cuc dai, dién 4p dau ra cua PV phai
thay doi theo thuat toan MPPT (Maximum Power
Point Tracking). Néu dién ap dau ra cua bo chuyén
ddi V, duoc giit cd dinh nho vao bo chuyén doi
DCIAC, ta can phai thay d6i do rong xung dua
vao chan G cua Mosfet dé dién ap dat 1én PV thay
doi theo yBu cau cua thuat toan MPPT. So d6 bo
diéu khién nhu Hinh 3.

Tinh todn, phat
xung diéu khién c
-

Hinh 3. (a) Tong quan vé bo diéu khién, (b)
Cau truc bo diéu khién
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O day dién ap dua vao bo phat xung duoc tinh:

V, =V, —kG(s)e 2)

€ :Vref _Vdc—i (3)
k.

G(s) =k, +—+kys (4)
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Vi, Vit Vaei lan luot 1a dién ap tham
chiéu va dién é&p thyuc t& dau vao bo bién doi; k,
Kp, ki, ke la cac hang sé cia bo diéu khién; s la
toan tir laplace. Bién ap Vierduwoc xac dinh tir bo
MPPT. Pau ra cua bo phat xung la cac xung cé
d6 rong D va dugc cung cap dén mosfet.

3. MO PHONG SO PO

Tir so do thiét ké trén nhom tac gia da mo
phong so d6 bang phan mém mé phong Orcad
véi muc dién ap caa pin la 35Vdc.

Dién 4p dau vao bo mo phong dé xuat 1a
35V duoc thé hién trong hinh 4. Dién ap dau ra
dat dwoc trong md phong véi 2 mic, mic tang 1
mau d6 va ting 2 mau xanh. So d6 md phong
nguyén mau trong phong thi nghiém dugc mo ta
trong hinh 4. Mdi khdi ciia so do ¢6 chirc ning
nhu sau. Nguon DC V1 cung cap ngudn DC cho
bo chuyén doi, ngudn nay ldy tir pin mat troi.
Dau ra c6 gon song va dugc loc qua ty. Tai 1a
dién tro. Xung kich cua Mosfet duoc lay tir bo
diéu khién da thiét ké & phan 2.3. Dién 4p dau ra
duoc diéu khién bang cach diéu khién goc mo
ctiia mosfet va ty 1é bién ddi.
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Hinh 4. So d6 mé phong mach double boost

Céac cudn cam L1 cho so cap va L2, L3
cho 2 tang thir cap duoc biéu dién véi cac dién
tré tuong duong cua ching la R1, R2, R3 va cac
tu dién ky sinh twong ung la C1, C2, C3. Nhom
téc gia da chon mot gid tri thuc té cho hé sé ghép
ndi cudn day bién ap bang 0.95 hién dang dat
duoc trong thuc té.

DPé mod hinh héa bo chuyén ddi ching toi
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da chon thiét 13p ¢6 cling ty 1¢ khuéch dai cho hai
giai doan tuc la thiet 1ap ty so vong day cuon thir
cap L3 =8L2.

Hinh 5a. Dang dién ap trén mosfet (mau xanh),

dién &p phuc hoi trén C4

16.00=s  16.02ms 16
VIC1:1) s V(RL:Z)

Hinh 5b. Dang dién &p vao va dién ap ra

) Céc hinh dang dién &p trong hinh 5 cho
thay su chénh léch dién ap gitra dién &p vao va
hai muac dién ap ra.

4. KET LUAN

Bai bao di thiét ké bo chuyén d6i DC/DC
double boost, trong so dd str dung di c6 nhiing
cai tién va wu diém nhat dinh so v&i so dd boost
co ban: vai su ¢ mat cta cuon L2, L3 lam giam
dién ap dat Ién khoa cong suat, D1, C1 dong vai
tro phuc hoi dién ap giam ton hao bén phia so
cap. Két qua moé phong cho thiy bd chuyén ddi
lam viéc tot va hiéu suat dugc cai thién ngay ca
khi hiéu suat &nh séng thép.
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Tom tit

Tur khoa:

Ludi théng minh, Tam nhin cia Ludi
théng minh, Cong nghé¢ va ung dung
ludi dién thdng minh, Nguon ning
lugng tai tao.

Trudc khi ching ta c6 thé bat dau hién dai hoa luéi dién ngay nay,
truge tién chdng ta can ¢ mot tam nhin rd rang vé hé thong dién
can thiét cho tuwong lai. Hiéu duoc tdm nhin d6, chung ta c6 thé tao
ra su lién két can thiét dé truyén cam hirng cho niém dam mé, dau
tu va tién téi Ludi dién théng minh trong thé ky 21. Luéi dién
thong minh 13 mot yéu té can thiét cho mot xa hoi thinh vuong
trong tuong lai. Cung cép ning luong da trd thanh mot trong nhiing
van dé thach thic nhat doi vai thé gisi trong Thé ky 21. Déan s6
ngay cang tang, nhleu gia dinh va doanh nghiép va VO s6 thiét bi
méi da khién nhu cau nang lugng tang vot & Moi mién dat nudc.
CAc tién ich trén toan cau dang c6 gang tim ra giai phap cong nghé
truyen thdng trong truyén tai dién niang vao thé ky 21 va ky nguyén
s6. N& lec nay dé 1am cho lué6i dién thong minh hon thudng dwoc
goi la tao ra mot "ludi dién théng minh". Nganh céng nghiép nhin
thdy sy chuyén déi nay thanh mot lugi dién théng minh cai thién
cac phuong thirc mang lai nhiéu wu diém trong viéc trién khai ciing
nhu kha ning 6n dinh cao trong cac phuong thirc truyén dan. Trong
bai viét nay, 'Muc do phat trién' cua ludi dién thdng minh cing voi
tam nhin, ung dung va kiém soat duoc giGi thigu. Bai viét nay ciing
xac dinh loi thé, phat trién va van d& cho Ludi dién théng minh. Bai
Viét ciing trinh bay mot nghién ctiu tinh huéng vé trién khai Cong
nghé ludi dién théng minh dugc thao luan trén co s cac tai liéu
tham khao va bao céo k¥ thuat gan day dugc ban hanh tir chinh phu
va cac co quan nghién ciru va hoc thuat.

Abstract

Key word:

Smart Grid, Vision of Smart Grid,
Smart grid technology and application,
Renewable energy sources.

Before we can begin to modernize today's grid, we first need a clear
vision of the power system required for the future. Understanding
that vision, we can create the alignment necessary to inspire
passion, investment, and progress toward the Smart Grid for the
21st century. The Smart Grid is a necessary enabler for a
prosperous society in the future. Energy supply has become one of
the most challenging issues facing the world in the 21st Century.
Growing populations, more homes and businesses and a myriad of
new appliances have caused energy demand to skyrocket in every
part of the country. Utilities across the globe are trying to figure out
how to bring their networks into the 21st century and the digital
age. This effort to make the power grid more intelligent is generally
referred to as creating a "smart grid". The industry sees this
transformation to a smart grid improving the methods of delivery as
well as consumption. In This Paper 'State of the Art' of Smart Grid
along with the vision, application and control are introduced. This
Paper also identifies the advantage, Growth and the problem for
Smart Grid. The Paper also presents a case study of Implementation
of Smart grid Technologies discussed on the basis of recent
references and technical reports issued from government and
research and academic authorities.

1. GIOI THIEU

hop tt ca cac linh vuc hoat dong trong hé thong

Do sy phat trién manh mé cia ky thuat do  dién tao nén Hé thong dién thong minh (Smart
luong, diu khien thong minh va hé thong truyen  Grid) véi cdc tinh nang ndi troi nham muc tiéu:
théng hién dai dua trén nén tang ky thuat so tich
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1- Nang cao d6 tin cay, an toan va dam bao
cung cap dién.

2 - Hiéu qua cao trong san xuat, truyén tai,
phan phéi, tiét kiém dién.

3 - St dung rong réi cac ngudn ning lugng
tai tao.

4- Giam thiéu cac tac dong anh huong téi
moi truong.

Lich st hinh thanh Hé thong dién thong
minh: Hé théng dién xoay chiéu da hinh thanh va
phét trién tir nim 1896 dua trén thiét ké cua
Nikola Tesla vao nim 1888. Nhiéu quy trinh
cong ngh¢ trong hé thong dién ra doi cach day
120 nam d&én nay van con duoc st dung. H¢
thong dién bao gom céc ngudn dién, cac dudng
day truyén tai va phan phéi dén ting ho tiéu thu
bao phu toan bo l1anh thé qubc gia va két ndi da
qudc gia. Yéu ciu sir dung dién ting lién tuc
trong khi cac ngudn ning luong so cap truyén
thong dan bi can kiét. Hé thong dién dang dimng
trugc thach thirc nhiéu mat, nhiéu tinh hudng
xung dot xuit hién doi hoi dién ning ting dot
bién trong nhirng thoi diém dac biét (ngay 18 tét,
khi hau thoi tiét...) khién nhiéu hé thdng truyén
tai va phan phdi lam viéc gan gisi han cuc dai,
phat sinh nguy qua tai cua ludi dién 1a rat lon.

Qua hon mot thé ky ton tai va phat trién,
cdng nghé trong hé théng dién trai qua cac giai
doan:Tur giai doan khoi dau cho dén nhiing nam
70 cua thé ky truéc, trong hé thong cdng nghé
dién co hoan toan chiém wu thé. Ky thuat do
lwomg, didu khién va bao vé 1a ky thuat tuong tur
dua trén cac dung cu do, role va cac phan tir chap
hanh dién co.

Tur nhirg ndm 80 cua thé ky trude véi su
phét trién manh mé& cua cac bo vi xtr 1y, xu hudéng
s6 hod trong do luong, diéu khién va bao vé hé
thdng dién da dan thang thé. Viéc hién dai hoa
c4c tram truyén tai va phan phdi dau tién dya trén
viéc do ludng, hién thi va diéu khién dién tir xuét
hién tir nhitng nam 1980.

Tt nam 2000 voi sy phat trién manh mé
cua ky thuat vi xur ly, hé thong truyen théng k¥
thuat s6 dua trén truyén dan bang cap quang,
truyén thong qua mang Internet va hé théng dinh
vi toan ciu GPS da tham nhap vao hé théng dién.

Thuat ngir hé théng dién thong minh
(Smart Grid) xuat hién dau tién vao nim 2005,
khi bai bio “ Huéng téi hé thdng dién thong
minh” cua S. Massoud Amin va Bruce F.
Wollenber xuét hién trén IEEE P&E (tap 3, NO 5,
trang 34-41). Thuc ra thuat ngir nay da xuét hién
sém hon, vao nam 1998, khi nhiéu dinh nghia vé
ludi dién thong minh véi mot s chirc ning va
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dinh huéng st dung duoc cong bd. Yéu té chung
nhat cua hé thong dién théng minh 1a viéc tham
gia cua ky thuat vi xt ly va truyén thong k¥ thuat
s6 vao cac hoat dong diéu d¢ van hanh va quan ly
hé thong dién. Céc cong ty dién luc tién hanh
thay ddi nang cap cau truc ha tang Trudc hét 1a
cac tram phan phéi ky thuat s hoan toan tu
dong. Cac dung cu do théng minh bd sung hé
théng truyén théng cho phép hién thi cac thong
s6 trang thai ciia hé thong dién tai ting vi tri va
tirng thoi diém. Viéc quan Iy nhu cau phuy tai tro
nén linh hoat hon. Cac thiét bi dién cong nghiép
va dan dung nhu may diéu hoa nhiét do, 16 sudi...
c6 thé duoc ty dong diéu chinh ché d6 lam viéc
dé tranh gio cao diém. Tir nam 2000, tai Italia du
an quan ly cac thiét bj dién tir xa Telegestore la
hé théng on dau tién quan Iy 27 triéu ho sir dung
cong to thong minh két nbi qua duong day tai
dién bang thap. Dy an trj gia 2,1 ty O r6 nay hang
nam c6 thé tiét kiem 500 triéu O r6. Gan day cac
du &n st dung truyén thong qua duong day tai
dién bang rong hodc mang khong day cho phép
ket ndi trong diéu kién tin cay hon cho hé théng
cip dién, ga va nuéc. Nam 2003 tai Austin,
Texas di xdy dung mang thdng minh nhim thay
thé 1/3 cong to thong minh két ndi qua ludi quan
ly 200.000 thiét bi (cong to, cam bién nhiét va
cac cam bién) va du kién quan ly téi 500.000
thiét bi thoi thoi gian thuc niam 2009 phuc vu
khoang 1 triéu ho va 43.000 doanh nghiép. Hé
thong thong minh ¢ Ontario Canada dén nim
2010 phuc vu 1,3 triéu khach hang.

Tu nam 1990 co quan quan ly dién cua
Bonneville Hoa Ky da mo rong nghién ctru ludi
thong minh trong d6 tich hop cac cam bién c6
kha ning phan tich nhanh cic hién tuong bat
thudng vé chat lugng dién trén dién rong.

Tai Hoa Ky, quan niém vé hé thong dién
thong minh duoc xac dinh theo yéu ciu hién dai
hod hé thdng truyén tai va phan phdi dién dé
nang cao do tin cdy va an toan cua cau tric ha
tang nganh dién nham dap @ng yéu cau phat trién
trong tuong lai theo cac dic trung cua hé thong
dién thdng minh [4].

2. HE THONG PIEN THONG MINH LA GI?

Vé nguyén tic hé thong dién thong minh
la sy nang cap va cap nhat hé théng dién hién co
bing cong nghé do ludng, didu khién va bao vé
ky thuat sé voi hé thdng truyén théng hién dai
nhim dap Gng nhu cau vé do tin cay, an toan,
chat lugng dién, tiét kiém nang luong. Tuy nhién
chirc ning co ban cua hé théng dién thong minh
khong phai la viéc tich hop cac mang don 1¢é va
cac cong ty phat dién vaéi trinh d6 cdng nghé khac
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nhau. N¢ tang cuong két nbi, nang cao trinh d6 tu
dong hoa va diéu phdi cac nha cung cip, cac ho
tiéu thu va ludi dién nham thuc hién nhiém vu
truyén tai va phan phéi dién trén pham vi rong
cling nhu cuc bd. Hé thong dién thdng minh phai
€6 kha nang tu duy tri hoat dong trudc cac thay
dbi bt thuong.

Ludi truyén tai cu ly xa va trung binh néi
chung dugc két ndi bang hé thng siéu cao &p
500 kV, 220 kV, ludi dia phuong qua duong day
110 kV va thip hon. K¥ thuat s6 cho phép trén
cung mot thiét bi phan cing cé thé thuc hién
nhiéu chuc nang diéu khién khac nhau, van dé
chi can thay d6i phan mém.

Céc ky thuat didu khién thong minh dua
trén co so tri tué nhan tao da dugc phat trién dem

- Duy tri va cai tién cac dich vu hién
hanh mot cach hiéu qua.
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Hinh 1. Bac diém cia ludi dién théng minh (phai) so
vai hé thdng truyén thdng (tréi).
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Hinh 2. M6 hinh cua luéi dién thdng minh
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lai cho hé théng dién cac tinh nang ndi troi. Cac
vu diém co ban cua hé théng dién théng minh 1a:

- D& dang két nbi va dam bao van hanh
cho tat ca cac ngudn dién véi cac kich ¢& va cong
nghé khéac nhau, ké ca cac ngudn dién phan tan
nhu cac ngudn nang lugng tai tao, 1am cho toan
b hé théng van hanh hiéu qua hon.

- Cho phép céc ho dung dién chu dong
tham gia vao viéc van hanh téi wu hé thdng, 1am
cho thj truong dién phat trién.

- Cung cip cho céc ho dung dién day du
théng tin va cac lua chon ngu0n cung cap.

- Giam théach thac vé moéi treong caa hé
thng dién mot cach dang ké.

- Néng cao d tin cay, chat luong va an
toan caa hé thong cung cép dién.

3.CAC BUGC CAN THUC HIEN NHAM
TIEN TGI MQT HE THONG PIEN THONG
MINH

Dé tién téi mot hé thong dién théng minh
can hién dai hoa ca ludi truyén tai va phan phdi
theo huéng ting cuong hé théng truyén thong,
diéu khién ky thuat sb. Mt khac cac thiét bi dién
nhu dong co, dung cu chiéu sang... ciing phai la
thiét bj c6 hiéu suat cao, théng minh cho phép
thuc hién cac chién lugc van hanh linh hoat theo
su thay ddi cua diéu kién thyc té.

- Tang cuong st dung cong ngh¢ thong
tin va diéu khién ky thuat s6 dé nang cao do tin
cdy, an toan va hiéu qua cua hé thong dién.

- Van hanh téi wu toan hé théng - Tich
hop cac nguon phan tan, ké ca cac nguon ning
lwong tai tao.

- Trién khai cong nghé théng minh (cong
nghé thoi gian thuc, tu dong hoa, tuong tac...)
nham t6i wu hoa van hanh céc thiét bi. Viéc tich
hop céc thiét bi thong minh cho phép st dung
thdng tin thoi gian thuc lay tir cac cam bién va hé
thdng diéu khién tu dong cho phép phat hién va
xir Iy moi bat thuong cua hé théng. Céng to
thong minh nhiéu biéu gia khuyén khich khach
hang str dung dién ning mot cach tiét kiem. N6
lam thay d6i hanh vi cua cac ho tiéu thu trong
viéc sir dung niang luong. Céc cam bién thong
minh cho phép tu dong diéu khién cac thiét bi
nhu diéu hoa nhiét d, 1o sudi, hé théng anh sang
mét cach hiéu qua va tiét kiém ning luong.

- Trién khai va tich hop cong nghé du trix
dién, nap dién cho cac 6 to dién, san bang db thi
phu tai, du trit nhiét va diéu hoa khong khi.

- Du béo phu tai dai han.
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- Trién khai tiéu chuan hoé thiét bi va giao
thtrc két ndi hé thong thdng tin vai hé thong dién.
4. CONG NGHE CUA HE THONG PIEN
THONG MINH

V& truyén thdng ndi chung céc cong nghé
Gng dung trong hé thong dién thong minh da
duoc cap nhat, dap ung tdt cho viéc van hanh hé
thong dién théng minh trong d6 nhan manh hé
théng thdng tin tich hop. Tuy nhién mot sé hé
thong dugc phat trién theo yéu cau sir dung gia
tang nhung khong hoan toan tich hop. Cac dir
liéu dugc thu thap qua modem hon 14 két ndi truc
tiép vai ludi. Cac khu vuc duoc cai tién bao gom:
tu dong hod hoan hoan céc tram, tu dong hoa
phan tan, h¢ thong giam sat va thu thap dir lidu
SCADA Scada la tir viét tit cua Supervisory
Control And Data Acquisition (Piéu khién giam
sat va thu thap dir liéu), hé théng quan ly phu tai,
mang khdng day, truyén thong qua duong day tai
dién, mang cép quang... Cac hé théng thong tin
nay cho phép diéu khién thoi gian thuc, thdng tin
va dit lidu trao doi nham t6i wu hod do tin cay,
danh gia viéc s dung va an toan.

Mot sb giai phap két néi SCADA trén nén
tang giao thuc IEC60870-5-104 cho cac ddi
tugng trén ludi dién phan phéi.

Trén co sé ha tang truyén thdng Internet
(FTTH, ADSL, 3G/GPRS), véi phuong thirc thiét
lIap mang riéng ao (VPN) theo dich vu Office
WAN cua cac nha cung cip dich vy, giai phéap
truyén thong sir dung giao thuc IEC104 trién khai
cac cac diém diéu khién trén ludi dugc xay dung
theo cac md hinh sau:

sssssssss

Hinh 3. Phuong thtc két ndi truyén théng theo
giao thuc IEC60870-5-104

M6 hinh két ndi cho cac tram TG 35/22kV

- Tai céc tram: RTU duoc ciu hinh giao thtc
IEC104 véi dia chi Ip cung 16p mang, twong ung
vdi cac dia chi Station (Unit number) theo 16p
lien két (link layer). Két ndi céng 10/100 BaseT
cia RTU voéi thiét bj ADSL2+, USB36 Load
Balancing Router Modem qua giao thic mang
TCP/UDP tbc do 10/100Mb/s. RTU lam nhiém
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vu két ndi véi cac thiét bi chip hanh (cac may
cit, recloser) theo cac giao thic phd bién nhu
DNP3, Modbus hoac theo cac phuong thuc tin
hiéu 1/0.

- Tai DCC: lap dat thiét bi Load Balancing
Security BroadBand Router hé tro két ndi da
diém voi Internet bang thong rong véi dia chi Ip
tinh. Thiét 1ap mang riéng ao (VPN) theo co ché
SSH (SSH, hoac dugc goi la Secure Shell, 1a mot
giao thirc diéu khién tir xa cho phép nguoi ding
kiém soat va chinh sira server tir xa qua Internet.
Dich vu duoc tao ra nhim thay thé cho trinh
Telnet von khong c6 ma hoa va sir dung ky thuat
cryptographic dé dam bao tat ca giao tiép guri t6i
va guri tir server tir xa dién ra trong tinh trang ma
hoa. N6 cung cap thuat toan dé chiing thuc nguoi
ding tir xa, chuyén input tir client téi host, va
relay két qua tra vé téi khach hang.) hoic IPsec
trén nén tang dich vu OfficeWAN cua cac nha
cung cap dich vu Internet. Tur thiét bi Load
Balancing VPN Router dinh tuyén dia chi Ip
dugc cap phat qua VPN dé két ndi voi mang
LAN SCADA; thiét Iap Firewall tai Router theo
co ché kiém tra trang thai gai tin, loc dia chi Ip
hoic loc dia chi MAC cua thiét bi.

M6 hinh két ndi cho cac Recloser bang giao
thirc IEC104

- Tai cac Recloser, cdu hinh céc théng sb
truyén théng theo giao thirc IEC 101 (xéc lap dia
chi tram cua cac Recloser), thiét lap giao dién
RS232 twong thich véi giao dién RS232 cua
modem IEC104 Gateway GPRS. Két ndi cap tin
hiéu tr cong RS232 cua Recloser dén cong
RS232 cua modem. Thiét 1ap chuyén déi giao
thirc IEC101 sang IEC104 qua thiét bi Gateway,
tin hiéu truyén théng theo giao thuc IEC101
(giao dién RS232) dugc chuyén doi sang giao
thirc IEC 104 theo chuan TPC/IP.

e

Hinh 4. Phuong thirc két néi SCADA cho céc
Recloser str dung giao thuc IEC104
- Tai DDC: lap dit thiét bi M2M Gateway
két ndi vai Internet qua mot Router c6 cap phat
dia chi Ip tinh. Thiét lap duong truyén VPN qua
dich vu Office WAN tir thiét bi IEC104
Gatewaytai cac Recloser t6i M2M Gateway tai
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phong diéu khién theo co ché SSH VPN, M2M
Gateway duoc két ndi voi mang LAN cua hé
thdng SCADA, duoc cap phat dia chi Ip cing 16p
cua hé thong. bia chi Ip cua cac modem tur cac
Recloser dugc Cap phat cing 16p mang va dugc
dinh tuyén lai dé cung 16p vei hé théng mang
LAN ciia SCADA. Cau hinh line IEC 104 vai cac
station tuong tng dia chi Ip da duoc thiét 1ap qua
mang VPN dén cac thiét bi IEC104 Gateway tai
Recloser.

Trén nén tang giao thirc mang TCP/Ip, giao
thirc IEC104 cho phép thiét lap truyén théng mot
cach don gian, chi phi thip, dong thoi dé& dang
khai théc ha tang vién théng cua cac nha cung
cap dich vu. Bén canh do, co ché du phong
truyén théng va du phong hé théng s& dé dang
dugc thiét 1ap qua kha nang chia sé dir liéu trén
moi trudng mang. Tuy nhién, yéu cau bao mat
trong cac giai phap truyén thong phai duoc dic
biét wu tién khi khai thac trén ha tang truyén
thong cdng cong [2].

5. GIAI PHAP SCADA CHO TRAM BIEN AP

Muc dich cua viéc SCADA cho tram dién
trong hé thong dién luc Viét Nam trudc tién
nhdm dap wng nhu cau vé tu dong va sé hoa hé
thong dién Viét Nam. N6 phan anh mét budc di
tat yéu cua viéc hién dai hoa hé thong dién, dong
thoi no cling phan anh trinh d6 veeg kinh té - k§
thuat cua ludi dién Viét Nam [3]. Bang 1 dudi
day tom tit so luoc nhitng cap quan Iy trong viéc
phan bé dién.

Qua trén chidng ta nhan thay mét sé diéu:
Dbi voi mang dién siéu cao ap, viéc tinh toan, xir
ly s6 liéu dé tir d6 dua ra cac 1énh diéu khién hé
thong doi hoi mot yéu cau nghiém ngat vé tinh
chinh xac va kip thoi trong viéc ra quyet dinh.
Nhiém vy nay thuoc vé trung tim diéu do qUOC
gia AO. Céc trung tdm phan phdi dién cdp mién
va khu vuc khong dam duong viéc nay. Tuy
nhién mot thuc té ton tai 1 viéc thu thap sé liéu
va diéu khién tir xa thi phai dwa vao mot hé théng

thdng tin cong nghiép tét dé nhan cac sb liéu tir
cip dudi dua 1én va cac 1énh cin thi hanh dua
xubng cap dudi. Viéc quan Iy phan phdi cung cap
dién ap ¢ Cap cap ap thi thuong giao cho cac
trung tam diéu d6 mién nim giir. Cac trung tam
nay ciing tich cyc tham gia vao vi¢c giam sat hé
thong va chia sé bot ganh nang diéu khién cua
SCADA diéu do cip trén. Dén cac tram, cac tram
nay thuc hién toan bo céc tac thu thap sé liéu hé
thong, diéu khién tai cua lugi va thuc hién cac
thao tac nhiam 6n dinh hé thdng. Khi cac tram
dugc ty dong hda hoan toan thi viéc giam sat hé
thong va diéu khién Iuéi Iic nay tro nén rat don
gian. Khi SCADA diéu d6 can diéu khién thao
tac xudng mot thiét bi phia cip dudi nhu dong cat
may cat nao do thi chi can giri mot ban tin xung
tram. Tai tram théng qua cac PLC hay cac RTU
ma thao tac d6 dugc thuc hién. Hay nguoc lai khi
can dir liéu vé hé théng va tram thi SCADA diéu
d6 chi can giri mot ban tin yéu cau céc tram guri
s6 liéu vé hé thong lén.
Céc loai hinh SCADA trong hé thong dién:

Dua vio cac phan tich bén trén ta dé ra hai
loai hinh SCADA sau:

- SCADA diéu do

- SCADA tram

SCADA diéu do Cap quoc gia: bay la mot
trung tdm mang tinh diéu do cap cao, mang tinh
huyét mach cua hé théng dién Viét Nam. SCADA
diéu do quédc gia dam dwong cac nhié vy sau:

- Thu thap cac sb do, cac trang théi, tinh

hinh phy tai tir cac trung tim diéu do mién dua lén.

- Trén co s& c&c sb liéu thu duogc tién hanh
phan tich, nhan dang, danh gia va dwa ra cac diéu
khién téi wu cho hé thdng vé phan b cong suét
cling nhu 6n dinh du phong trong ludi.

Thyc chét trung tim SCADA diéu d6 quéc
gia khong truc tiép 1am nhiém vu thu thap sé liéu
vé hé théng va ciing khong diéu khién tryc tiép Ién
hé thdng ma chi théng qua c4c tram phia dudi dé
thu thap dix liéu va diéu khién hé thdng théng qua
cac lénh duéi dang cac ban tin.

Bang 1. Tém tit so lugc nhitng cap quan ly trong viéc phan bé dién

Cép quan ly

Noi dung quan ly chinh

Phat va truyén tai dién
lyc siéu cao ap 500kV
xuyén quoc gia

quoc gia

thiét bi cao ap

- Phuong an phén phat P, Q trén toan lanh thd quéc gia
- Quan ly tan s6, du phong 6n dinh tinh, dong ciia hé thong dién

- Thu thap $6 liéu, thao tac, bao vé ro le, chun doan, béo dudng céc
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Phat va truyén tai dién
deén céac tram trong mang
cao ap 220kV khu vuc

nguon

thiét bi

- Phuong 4n phén b6 P, Q trén cac khu vue cu thé
- Phén b6 dién ap 220kV ¢ céac trong tdm tai va du phong bao vé

- Thu thap s6 liéu, thao tac, bao vé ro le, chuén doan, bao dudng cac

Phan phéi va truyén tai
dién trong dia ban cac
mang 110kV

Phat bu cong suat phan khang Q. phén b dién ap trén dia ban. Thu
thap so li€u, thao tac, bao v€, chuan doan va bao dudng thiét bi

Phan phdi g{uéng mang
35kV tré xuong

Phit b cong suét phan khéang Q, phan bo dién 4p trén dia ban. Thu
thap so li€u, thao tac, bao v¢, chuan doan va bao dudng h¢ thong

Cung cap dién luc ha ap
khu dan cu va xi nghiép
nho

Tién hanh thao tic dong cit, bao vé va bao dudng hé théng

SCADA diéu do
Qudc gia

SCADA diéu do
mién Bic

SCADA diéu dd
mién Trung

SCADA diéu do
A
mién Nam

SCADA

tram 2

SCADA
tram 1

SCADA
tram n

SCADA
tram n

PCL

I
I F’Cll l I PC 2 l
I I

I RTU l I PCL l

Hinh 5. So db vé cip SCADA trong hé théng dién Viét Nam

SCADA diéu do cap mién:

Tai cac trung tAm diéu d6 mién, cac di
lieu vé& hé théng duogc cac tram gui Ién, voi
nhitng phan tich va danh gia caa minh cac trung
tam nay dua ra cac quyét dinh diéu khién 1én luéi
nham mdt muc tiéu nhat dinh 1a 6n dinh hé théng.
SCADA diéu d6 mién la cap trung gian gitra
SCADA diéu d6 qudc gia va SCADA tram nén
n6 ¢6 mot sé nhiém vy dic trung sau:

- Thu thap s6 liéu tir caic SCADA tram

- Phan tich biéu d6 phu tai thu dugc, tién
hanh danh gia va dua ra cac phuong an diéu do
va phan chia phu tai va on dinh luéi.

Céc trung tam diéu d6 mién dong vai tro
quan trong va dinh huéng cho cac SCADA tram
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trong viéc diéu tiét cong suat tai va diéu khién hé
thong.
SCADA tram:

Pay 1a mot trung tdim may tinh diéu
khién ma tac dong truc tiép dén chat luong trong
lusi dién vi day 1a noi ma cac tac dong didu
khién tryc tiép tac dong vao hé thong dién. Ludi
dién c6 thé on dinh va bén viing hay khong phu
thuoc rat nhiéu céc trung thm SCAD tram nay.
Vay nhiém vu cia SCADA tram 1a phai tryc tiép:

- Thao tac diéu khién 1én cac thiét bi caa
hé théng cac may bién &p

- Thu thap va giam sét cAc thdng s6 vé hé thdng

- Piéu khién dong/cit nhim bao vé hé
thdng trong truong hop ludi gap su ¢b nhu qua
tai, cham chap.
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- Pua cac dit liéu vé bao cao véi SCADA cip
trén phuc vu cho viéc phan tich, danh gia hé thng khi
can khic phuc su ¢6 hay nang cap hé thong.

Mach thu thap sb liéu va diéu khién duoc
thiét ké bang:

- Mot PLC va cac module AIl/AO,
DI/DO.

- Mot bo RTU véi céc transmitter analog.

- Mbt b cac transmitter s6 théng minh

SCADA tram duoc thiét ké con cd bus
truyén tin phuc vu cho céc tac vu truyén thng sau:

- M6t bus truyén sb liéu, truyén lénh hién
truong kiéu RS-458 ndi cac PLC, cac TRU va
c4c transmitter sé théng minh voi trung tam diéu
khién 1a cac may tinh PC

- M6t bus truyén tin theo kiéu RS-323 dé
giao tiép truyén thdng véi SCADA diéu do cap trén.

Qua viéc tim hiéu vé h¢ SCADA tram tai
mot sé noi da lap dat va qua cac tai liéu hudng
dan vé lip dat SCADA tram, viéc SCADA cho
tram phai dat mot sé tiéu chi sau:

* \/& hé phan mém SCADA

Hé phan mém SCADA phai la mot hé phan
mém da ning, da nhiém, c6 nhiing kénh truyén
théng twong thich véi cac giao thirc truyén théng phd
dung va phuc vu tt cac dich vy can cé cua tram nhu
in b&o céo, v& db thi, biéu d6 phu tai.

Hé phan mém lap trinh SCADA phai d&
dang lap trinh, c6 tinh thuyét minh rd rang va dé
hoc ciing nhu thuén tién trong viéc nang cap tram.

Hé diéu hanh dung trong cac nha may
tinh cha phai 1a hé didu hanh da nhiém, da ning,
c6 kha ning giao tiép than thién véi ngudi dung
va dac biét phai hd trg phan mém SCADA ma ta
dang dung dé xay dung SCADA cho tram.

* /& phan cing:

Cac thiét bi phuc vu trong viéc xir ly sé
liéu cling nhu thu thap dit liéu phai 1 cac thiét bi
phd thdng co thé dé dang thay thé khi hong hoc
cling nhu khi c¢6 nhu cu nang cip ma rong quy
mo tram.

May chu phai 1a may c6 kha nang chiu duogc
mdi truong lam viéc khic nghiét cua tram dién
nhu tiéng dn, bui nhidu tap am, nhidu dién truong.

* /& dich vu cia SCADA can phai lam:

Thu thap va luu trir & dung trong truong hop
¢6 su ¢d, thoi gian luu trit t6i thiéu phai 4 1 nam.

Cung cap giao tiép than thién va dé dang cho
ngudi diéu khién nhur in an bao céo véi cap trén.
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Gitip thao tac diéu khién dugc dé dang nhu
dong cit, ting giam nic phan ap may bién ap
nhiing van dam bao thao tac diéu khién cat bang
tay.

* V& chi phi: Hé gia thanh khi lip hé
SCADA cho tram khong duge qua dat gay ton
kém va dic biét hé phan mém SCADA phai la
phan mém phd dung.

Phuong an cho hé SCADA tram dién.

SCADA tram dién c6 nhiém vy tuong dbi
don gian:

- Giam sat - biéu khién.

- Thu thap dix liéu vé céc théng sb cua tram
nhu: I, P, Q trén cac may cit, trang thai caa may
cit va dién &p trén céc thanh céi.

- Chuyén cac sé liéu 1én cho SCADA diéu
do cap trén khi co yéu cau.

Vi vy ta nén thiét ké mot SCADA tram dién
vé6i cac két cau nhu sau:

Vé phan ciing, phan mém:

WinCC mét chuan muc xay dung HMI cho
hé théng SCADA.

Mot trong nhitng dic trung ndi bat cua céc
san pham phan mém cong nghiép cua SIEMENS
1a c6 thé két ndi dn dinh va&i hau hét cac bo diéu
khién, cac RTU va cac thiét bi truyén thong khac.
Co so dir liu mo, dé lap trinh va ludn cap nhat,
diéu d6 noi 1én rang nha thiét ké, nguoi dung s&
doc 1ap hoan toan vai thiét bi, thuan loi cho viéc
nang cap va trién khai dy an. Dudi day 1a cac
thong tin co ban vé& phan mém cdng nghiép cua
SIEMENS.

1. Giao dién nguoi may cia Wince dugc
thiét ké duoi dang kéo theo tha rat d& dang dé mo
ta cac biéu twong va dbi tuong diéu khién cac qua
trinh cong nghiép. N6 cung cip cho cac ky su 1ap
trinh mot moi trueong khai trién dé& dang sir dung
va mot chirc ning bao quat dé cé thé tao ra cac
thi nghiém kiém tra va trién khai mot cach nhanh
choéng nhiing trng dung tu dong héa manh mé.

2. Tinh manh mé& va linh hoat: Cac trinh tng
dung ngay nay can dén phan mém WinCC cung cap
cho nguoi sir dung mot moi truong phéat trién linh
hoat va cdu tric da ning cho phép tao ra cac (mg
dung nhanh cho bét ky kich ban tu dong hda no.

3.Tinh dé sir dung:

Wince cho phép ngudi dung str dung nhanh
chéng tao ra va trién khai biéu dién bang d6 hoa
cac qua trinh cdng nghiép tinh thoi gian thuc.
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- Giao dién d6 hoa

Ngudi sir dung ¢ thé phaét trién cac dd hoa
terong moi truong Windows, rat nhiéu céng cu
bao gom: cé4c thanh phan do thi chuan, cac biéu
twong, cac hinh anh dang bitmap va active
controls.

Tinh soan thao manh.

Nguoi st dung ¢d thé nhanh chong trién khai
céc trinh soan thao nhu 1ap béo céo, thiét ké cac bao
dong, canh bao ngan ngira cac 16i khi dang chay.

- Kha ning két néi cao

Wince cho phép nguoi dung st dung lién két
thuc véi bat ky thiét bi diéu khién, tu dong hoa
cdng nghiép nao ma théng qua cac 1/O server.
Kha ning giao tiép vai hang san pham tha 3 1a
rat dé dang.

4. CAu tric - phat trién hé théng va bao
dudng dé dang.

Tinh doc 1ap: Cac tng dung cia WinCC cé
thé duoc cai dit trong mot moi truong doc 1ap
nhu mét may tinh PC. Diéu nay la rat hiru ich ddi
véi cac doanh nghiép, don vi san xuat kinh doanh
nho khéng can dén nhiéu tram diéu hanh khéc
nhau dé xem xét va diéu khién cac qua trinh cong
nghiép ma chi can véi mot may tinh PC 1a 6 thé
lam duoc diéu nay.

Server/ Client

Cac ung dung cia WIinCC c6 thé duoc cai
dat vao mot moi truong chu khach. Phuong phap
nay tiét kiém dugc thoi gian va tién bac cho
doanh nghiép trong viéc bao dudng va quan ly
phan mém.

5.Cac dic diém va lgi ich

Puoc thiét ké cho hé diéu hanh Windows.

Tinh bao mat cao: N6 cho phép nguoi quan
ly hé thdng c6 thé chi cho cac User chi co thé
truy cap va tham gia vao cac module cu thé nhét
dinh cua hé théng. Chinh viéc nay s& han ché cac
User trong pham vi trach nhiém va tham quyén
cuaa minh.

Céac tuy chon quan sat bao dong, cac dac
diém phu va céc lgi ich

CAéc cai thién cua bao dong

- Tinh thtra nhan cac bao dong

- Tinh linh hoat cua bao dong

- Thoi gian phat bao dong

- Co s dir liéu ctia bao dong
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6. THAO LUAN

Khi ung dung hé théng giam sat SCADA
cho tram dién ching ta c6 thé giam sét toan bo
cac thdng s6 van hanh cua cac tram dién, qua
man hinh giao dién HMI ching ta c6 thé biét
dugc tinh trang 1am viéc cua tram bién ap va
thong sé van hanh, giam sat va diéu khién dong
ct tir xa, canh bao su ¢b cua thiét bi tram.vv..

Dé phan biét cac tin hiéu, gia tri do luong,
diéu khién thiét bi chinh x4c, mdi dau vao/ dau ra
1 bit, hodc 2 bit, ddu vao/ra tuong ty, IED, duoc
gan mot dia chi, dia chi nay 1a dinh danh duy
nhat trong RTU. Trong hé théng SCADA, mdi
RTU c6 mét dia chi duy nhét. Sy két hop dia chi
duy nhit cia RTU, dia chi cia mot ddu vao/ra
ciia RTU sé dinh danh ra duy nhat mot dau vao/ra
(bao gom ca twong tu va sd). Cac gia tri RTU thu
thap duoc s& dugc gui dén trung tam diéu khién
va cac lénh tir trung tdm diéu khién giri ¢én RTU
duoc thyc hién chinh xac. Giao thirc st dung
gitta RTU va trung tam diéu khién c6 thé sir dung
IEC-60870-5-101 hoac IEC-60870-5-104. Giao
thirc IEC-60870-5-101 st dung giao tiép RS232
dé két ndi dén trung tam diéu khién, con giao
thirc IEC-60870-5-104 sir dung giao tiép Ethernet
dé két ndi dén trung tim diéu khién. Giao tiép
RS232, Ethernet déu sir dung cho khoang cach
gan, dé co thé két ndi dén trung tim diéu khién
khoang cach xa (vé mit dia 1y trong tinh hodc
lién tinh) c6 thé thuc hién bé“lng cach dat cac
modem chuyén d6i RS232, Ethernet sang giao
dién mang vién théng phu hop dé truyén thong
tin di xa, vi du bd chuyén ddi RS232/E1 dé két
ndi mang SDH, giao tiép Ethernet c6 thé két nbi
truc tiép dén mang IP... Tai trung tam diéu khién
cac dir liéu duoc luu trit, céc 1énh diéu khién, cac
gia tri thu thép, tin hiéu thu thap duogc hién thi
trén man hinh (giao dién nguoi /may). Nguoi véan
hanh c6 thé doc cac théng sb va diéu khién cac
thiét bi tir giao dién nay.

Heé thong SCADA c6 thé thu thap céc tin
hi€u canh bao, canh bdo cua ro le bao vé; trang
thai dong cat dao cach ly, dao ndi dat, may cit;
thu thap gia tri do luong cta thanh cai, may bién
ap, 16 duong day; diéu khién may cat, dao cach
ly, dao néi dét, bo doi nac may bién ap. Hé thong
nay khong chi sir dung cho hé théng dién ma co
thé duoc sir dung cho giam sat, diéu khién xa
trong toa nha, khu cong nghiép...

* HNKHCN Lan VI thang 05/2020



DAl HQC CONG NGHIEP QUANG NINH

Pansserens|

oifn

w msomum:unmm.
»n

TUBO1 TYBO2 TYBO3

GHEAATH

172 331 332 931 932

§
<

CONTROL

R

l."'*t""'-g

-ggg::lzzs

BC TAN 6

Hinh 6. Vi du Scada lu6i dién cao ap 110kV st dung
TIA V13 cua SIMEN

* HNKHCN Lan VI thang 05/2020

TAI LIEU THAM KHAO
[1]. Thu thap, diéu khién mot tram bién &p trong
hé thong SCADA. Sb 175 (9/2015) - Tap chi ty
dong hoéa ngay nay.
[2]. Ung dung giao thic IEC 60870- 5- 104 cho
giai phép truyén thong cua hé théng SCADA.
KHCN Bién s6 1/2010.
[3]. Smart Grid Technology: Application and
Control. Vol. 3, Issue 5, May 2014.
[4]. Smart grid technologies and applications.
November 2016. Renewable and Sustainable
Energy Reviews 66:499-516.
[5]. https://www.elprocus.com/overview-smart-
grid-technology-operation-application-existing-
power-system/
[6]. http://vietnamprp.com.vn/prp/vi/tin-tuc/luoi-
dien-thong-minh/71-gii-phap-thu-thp-d-liu-va-iu-
khin-trm-khong-ngi-trc.html

142


https://www.elprocus.com/overview-smart-grid-technology-operation-application-existing-power-system/
https://www.elprocus.com/overview-smart-grid-technology-operation-application-existing-power-system/
https://www.elprocus.com/overview-smart-grid-technology-operation-application-existing-power-system/
http://vietnamprp.com.vn/prp/vi/tin-tuc/luoi-dien-thong-minh/71-gii-phap-thu-thp-d-liu-va-iu-khin-trm-khong-ngi-trc.html
http://vietnamprp.com.vn/prp/vi/tin-tuc/luoi-dien-thong-minh/71-gii-phap-thu-thp-d-liu-va-iu-khin-trm-khong-ngi-trc.html
http://vietnamprp.com.vn/prp/vi/tin-tuc/luoi-dien-thong-minh/71-gii-phap-thu-thp-d-liu-va-iu-khin-trm-khong-ngi-trc.html

PAI HQC CONG NGHIEP QUANG NINH

PHAN 3

LINH VU'C KHOA HQC CO BAN

O3

Nang cao ky nang doc hiéu theo dinh dang bai thi Tiéng Anh twong
dwong cap do B1 khung tham chiéu Chau Au cho hec vién cao hoc
treong Pai hoc Cong nghiép Quang Ninh

Vii Thi Thanh Huyén, Pong Thi An Sinh, Ngb Hai Yén

Bd mon Ngogi Ngiz, Khoa Khoa hoc Co bdan, Truong Dai hoc cdng nghiép Qudng Ninh

* Email:huyenanhvu1978 @gmail.com
Mobile: 0916 351 061

TOm tit

Tur khoa:

Pinh dang bai thi doc hiéu; Hoc
vién cao hoc; Khung tham chiéu
Chau Au; Tuong duong cip do Bl

Khung tham chiéu Chau Au hién dang duoc sir dung phd bién nhu
mot co so ly luan théng nhat dé xay dung chuong trinh, bién soan
gido trinh, thiét ké cac bai kiém tra trinh d6.... O trudng ta hién
nay, cac hoc vién cao hoc phai tham dy ky thi twong twong cap do
B1 khung Chau Au dé dat chuin dau ra. Phan thi Doc chiém ti
trong khoang 1/3 tong diém bai thi nhung thyc sy 1a mot thach thirc
I6n véi céc hoc vién cao hoc. Tir co so ly luan vé céc khéi niém co
lién quan; qua tim hiéu vé diac diém; qua khao sat, danh gia k¥
ludng thuc trang va khé khan ciia hoc vién cao hoc nha truong khi
lam phan thi nay, cac tac gia di xay dung cac giai phap nham nang
cao ky niang doc hiéu theo dinh dang bai thi tiéng Anh twong duong
cép d6 B1 khung tham chiéu Chau Au cho hoc vién cao hoc truong

PHCN Quang Ninh.

1. PAT VAN PE

Tiéng Anh ludn giit mdt vai trd quan trong
trong nhiéu linh vuc cia cudc sdng, dic biét
trong thoi ky hoi nhap. Bé ning lyc tiéng Anh
luon dugc duy tri va néng cao thi viéc ren luyén
cac k¥ ning 12 rat can thiét.

Phan thi doc hiéu luén 1a moét phan thi
nhiéu thach thirc, chiém ti trong cao trong cac dé
thi. Thong tu s6 15/ 2014 cia BGD&DT qui dinh
hoc vién hoc cao hoc phai dat trinh d6 ngoai
ngit toi thiéu phai tir bac 3/6 tro 1én theo Khung
nang lyc ngoai nglr 6 bac dung cho Viét Nam
hoic twong duong. Trong bai thi B1, phan thi doc
hiéu 1a mot trong nhitng phan thi dai, kho, véi
biéu diém chiém ti trong khoang 1/3 tong diém
cua bai thi.

Ké tir ndm 2017, truong PHCN Quang Ninh
da tién hanh tuyén sinh va dao tao trinh do thac si.
Céc hoc vién phai tham gia ky thi tiéng Anh cip do
twrong duong B1 dé dat chuan dau ra. Doc vén 1a
mét phan thi kho vai hoc vién boi nd doi hoi kién
thtrc tong hop vé ngdn ngir, tir vung, ngit phap, dién
ngon. Hon thé, do hoc vién chua ting quen véi cac

dinh dang cua bai thi B1, chua ¢6 k¥ nang lam bai,
ho khong thé dat duoc yéu cau ma phan thi dé ra.
Do do6, viéc nghién cau va ap dung nhirng phuong
phép giang day nham nang cao k§ ning doc hiéu
theo dinh dang bai thi Tiéng Anh tuong duwong cip
d6 B1 khung tham chiéu Chau Au cho hoc vién cao
hoc Truong Pai hoc Cong nghiép Quang Ninh Ia
hét stic can thiét.

2.CO SO LY LUAN
2.1. Khai niém “doc”

Cac hoc gia hiéu thuat ngir “doc” theo
nhirng cach khac nhau. Khai niém “doc” da duoc
st dung trong nhidu nim qua theo mot nghia hep
dé chi mot tap hop cac ki nang tu duy va giai ma
can thiét ¢¢ hiéu van ban (Harris & Hodges,
1981) [1]. Theo Harmer (1989) “Doc la mét hoat
dong duoc chi phdi boi con mit va bo ndo. Poi
mat nhan cac thong diép va bo ndo sau do da giai
ma ra y nghia cua nhiing thong diép nay”’[2].

2.2. Khéi niém “doc hiéu”
Doc hiéu c6 vai tro quan trong trong viéc
day va hoc mot ngén ngir. Theo quan diém cua
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cac nha nghién ctru thi d6 1a kha ning nim bt
dugc thong tin tir cac van ban mot cach chinh xac
va hiéu qua. C6 ba yéu t6 anh huong dén qua
trinh doc 1a: vin ban, kién thic nén tang cua
nguoi doc va cac ngir canh lién quan dé hiéu vin
ban. Swan (1975) cho rang ‘nguoi c6 kha nang
doc t6t 1a nguoi c6 thé ndm dugc thong tin t6i da
ctia van ban v6i sy hiéu biét t6i thiéu’[3]. Trong
khi d6 Grellet (1981) chi ra rang ‘doc hiéu hodc
hiéu mot vin ban nghia 14 giai nén cac thong tin
can thiét tir n6 mot cach c6 hidu qua nhat’.[4].

Mic du ¥ kién cué cac nha khoa hoc khong
dong nhat nhung tat ca ho déu cho rang doc hiéu
la qua trinh nguoi doc ding kién thic nén cta
minh d¢ giai mad nhiing thong tin tir mot vin ban
nham hiéu duoc van dé c6 trong vin ban do.

2.3. Khung trinh @ chung Chiu Au va dinh
dang phan thi doc trong bai thi Tiéng Anh
twong dwong cap d9 B1 theo khung Chau Au
danh cho hec vién cao hec

2.3.1. Khung trinh dg chung Chau Au

Ra doi vao dau thé ky XX, Khung trinh d6
Chau Au, tén diy du la Khung tham chiéu vé
trinh d6 ngdn ngir chung Chau Au, viét tat 1a
CEFR (Common European Frame work of
Reference for languages), hi¢n dang duoc su
dung phd bién & Chau Au nhu mét co so Iy luan
thong nhat dé xay dung chwong trinh, bién soan
gi4o trinh, thiét ké cac bai kiém tra trinh do...
Theo CEFR, ¢6 6 muc trinh d6 duoc chia thanh 3
nhém téng quat:

+ Trinh @ A (danh cho nhitng ngudi su
dung cin ban) gom A1, A2

+ Trinh d§ B (danh cho nhirng nguoi su
dung doc 1ap) gom B1, B2.

+ Trinh d6 C (danh cho nhirng nguoi su
dung thanh thao) gom C1, C2.

Khung tham chiéu Chau Au da dugc dua
vao dé an day va hoc ngoai ngit trong hé thong
gido duc quéc dan cua Viét Nam, giai doan 2008-
2020 cua B6 Giao duc va Dao tao. Theo nhu ndi
dung trong Khung tham chiéu Chau Au, kha ning
Anh ngit cua nguoi hoc dugc danh gia dya trén
cac ky nang ngdn ngir la nghe, noi, doc, viét. Can
ctr vao diéu kién thyc té ¢ Viét Nam, Bo Gido
duc va Pao tao da ra thong tu 01/2014/TT-
BGD&DT vé ban hanh khung ning lyc ngoai
ngir 6 bac dung cho Viét Nam, twong duong vai
Khung Chau Au, duoc goi 1a Khung ning luc
ngoai ngr Viét Nam ( KNLNNVN), kem theo
mo ta ndi dung ning luc ngoai ngir doi vai cac ky
nang cho tung bac.
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2.3.2. Binh dang phan thi doc trong bai thi Tiéng
Anh tuwong dwong cdp d@é B1 theo khung Chau Au
danh cho hoc vién cao hoc

Trong bai thi Tiéng Anh tuong duong cp
d6 B1 theo khung Chau Au, dinh dang cho hoc
vién cao hoc, phan thi Poc chiém 30 diém, gom 4
phan nho:

« Phan 1: Trac nghiém ngix phap va tir vung.

« Phan 2: Poc théng bao, quang céo, bién
b&o ngan.

« Phan 3: Doc hiéu.

« Phan 4: Doc dién tu.

Noi dung cu thé va céach thtc tinh diém cu
thé tirng phan nhu sau:

- Phan 1: 10 cau hoi (10 diém). Poc 10 cau
doc 1ap mdi cau c6 mot tir bo tréng, chon 1 tir
dung trong 4 tir cho sin (dang tric nghiém
ABCD) dé dién vao chd trong. Cac chd tréng nay
cho phép kiém tra kién thuc ngir phép, tir vung,
ngir nghia va kién thirc van hoa, xa hoi.

- Phan 2: 5 cau hoi (5 diém). Poc 5 bién
quang cao, bang bao hiéu thuong gap trong doi
séng hang ngay (dang hinh anh khéng cé chir
hoac ¢ it chit) hoidc théng bao ngan, sau d6 chon
mot cau tra loi ding trong 4 ciu cho sin (dang
tric nghiém ABCD);

- Phan 3: 5 cau hoi (5 diém). Poc mot bai
khoang 200 - 250 tir, chon céac cau tra loi Pung
hodc Sai hoac luya chon céu tra |61 dung trong 4
kha ndng A, B, C, D. Bai dgc c6 thé Iy tir béo,
tap chi dé hiéu, dang phd bién kién thirc, thuong
thay trong doi sbng hang ngay.

- Phan 4: 10 cau hoi (10 diém). Lam bai
doc dién tir (Cloze test), dang bo tir tha 7 trong
van ban. Luu ¥: chi bo 6 tréng bét dau tir cau thi
3, cau thir 1 va tha 2 giir nguyén dé thi sinh lam
guen véi ngir canh. Bai doc nay dai khoang 150
tir trong d6 co 10 tir bo trbng. Chon trong sé 15
tir cho sin céc tir phu hop dé dién vao chd tréng.

3. NHUNG KHO KHAN KHI LAM PHAN
THI PQC HIEU TRONG PE THI TUONG
PUONG CAP PQ B1 THEO KHUNG CHAU
AU CUA HQC VIEN CAO HQC TRUONG
PHCN QUANG NINH

Qua phan tich phiéu khao sat ¢au khoa hoc
va két qua cua cac bai kiém tra, cing véi nhiing
cap nhat trong qua trinh giang day, chidng toi
nhan thiy hoc vién thuong gap cac kho khan sau:
3.1. Khé khin vé tir virng

0 dang 1, chon 1 tir dung trong 4 tir cho
San (dang tric nghlem A,B.C,D) dé dién vao chd
tréng, hoc vién con lding ting khi chon cac dap an

144



PAI HQC CONG NGHIEP QUANG NINH

vé tir vung, ngit nghia va kién thirc van hoa, xa
hoi. O dang 2, hoc vién doc 5 bién quang céo,
bang bao hiéu thudong gip trong doi song hang
ngay nhu & san bay, nha hang, nha ga, cong
vién, siéu thi v.v, ho ciing chon dap an tric
nghiém khong chinh xac. Nhu vay c6 thé thiy
hoc vién thiéu vén tir vung trong doi thuc va ho
phan tmg chwa nhanh nhay trong cac tinh hung
thuc té. Thuc té cho thay, khi khéi lugng tir vung
tich lily cuia hoc vién con khiém ton, cong véi
kién thirc nén tang va su hiéu biét han ché s& anh
huong khong nho dén kha ning phan doan va
nam bat noi dung bai doc. Hoat dong doc s& dé
dang va hiéu qua hon nhiéu khi nguoi doc c6
kién thirc nén vitng va vén tir vung phong phu.
3.2. Khé khiin vé ngir phap

Vén kién thirc ngir phap cua cac hoc vién
ciing c¢6 nhiéu han ché. Trong phéan 1, doc 10 cau
doc 1ap mdi cau cd mot tir bo tréng, chon 1 tir
dung trong 4 tir cho sian (dang trac nghiém A, B,
C, D) dé dién vao chd tréng. Cac chd tréng nay
kiém tra kién thic ngir phap, loai tir, ngir nghia.
Cac phuong an lya chon la cac dang thac cua
mot dong tir: Pay 1a cau hoi kiém tra dang dong
tor nhu chu dong hay bi dong, dong tir nguyén
thé, dong tinh tir.. .nhung hoc vién van dua ra dap
an khong chinh xac. Bi Vi cac phuong an lya
chon 1a cac dong tir khac nhau, hoc vién can xét
cac két hop cua dong tir do (dung sau ciu tric
nao, hoic thuong két hop véi loai tir ndo, gigi tir
nao,...). Sau cung hay xét dén nghia tir. Nhung vi
khéng thudc cac ciu tric cum dong tir ¢b dinh |
cac lién tir, khéng nam chic cac cau tric song
song, céu trac doi lap hay vi tri cac loai tir trong
cau nén hoc vién di chon dap an sai.

O dang 4, cho mot doan van dai khoang
150 tir c6 10 chd tréng va 15 tir cho san. Hoc
vién chon tir cho sin dién vao chd tréng. O mot
s6 chd tréng, néu hoc vién thudc céu tric ngir
phap thi ciing c6 thé d& dang lra chon duoc dap
an dang nhat. Nhung do vén kién thic ngit phap
con han ché nén ho dua ra dap an chua chinh xéc.
3.3. Thiéu k¥ ning lam bai doc hiéu

Hoc vién thiéu ky nang, khong co kinh
nghiém lam bai doc hiéu. Diéu nay thé hién o két
qua lam bai dang 3. Trong phan nay, hoc vién
doc mot doan vin chon céc cau tra 16 Pang hoac
Sai hoac luya chon céu tra loi dang trong 4 kha
ning A, B, C, D. Bai doc ¢ thé lay tir béo, tap
chi d& hiéu, dang phé bién kién thirc, thuong thay
trong doi song hang ngay. Noi dung bai doc
khong qua kho, tuy nhién do thiéu ki ning lam
bai thi, khong c6 céc chién thuat doc hiéu nhu
doc tim y chinh (skimming), doc tim chi tiét
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(scanning), doan tu wvung trong ngit canh
(guessing meaning in context), doc hiéu y ngam
(read between the lines), chd'y mot sé nhiing tir
cuc doan (extreme words) nhu: all, always,
every...nén ban dau hoc vién rat lang ting khi
1am bai. Pa s6 cac két qua déu 1am theo cam tinh.

Ngoai nhiing khé khan trén, nhu ching ta
biét, hoc vién cao hoc khda mot cua truong DPHCN
Quang Ninh c6 d6 tudi trung binh la 35, tat ca déu
dang di 1am tai cac mo- diéu nay dong nghia véi
viéc ho rat it thoi gian va khéng tap trung duoc
nhiéu cho viéc hoc tiéng Anh. Két qua khao sat
cho thay: ho rat can sy giup d& tir giang vién véi
ndi dung chuong trinh, phuong phép giang day
phil hop véi didu kién thyc té cia ho.

4. CAC GIAl PHAP CHU YEU NHAM
NANG CAO KY NANG POQC HIEU THEO
PINH DANG BAI THI TIENG ANH TUONG
PUONG CAP PO Bl KHUNG THAM
CHIEU CHAU AU CHO HOQC VIEN CAO
HQC TRUONG PAl HOC CONG NGHIEP
QUANG NINH

Trén co sé tiép thu nhitng kinh nghiém st
dung khung tham chiéu chau Au dé thiét ké
chuong trinh giang day ngoai ng@ trong va ngoai
nuéc, thong qua cac két qua nghién ciru da thyc
hién, viéc nang cao k¥ niang doc hiéu theo dinh
dang bai thi B1 khung Chau Au cho hoc vién cao
hoc nha truong da dugc chung tdi thuc hién
théng qua cac giai phap sau:

4.1. Xay dung chwong trinh, ni dung giang day

Str dung khung tham chiéu chau Au lam co
so xay dung chuong trinh, lya chon giao trinh,
xéac dinh mic trinh d6 dau vao, dau ra, mirc tang
truong va kiém tra danh gia thuong xuyén cho
hoc vién cao hoc truong Pai hoc Cong Nghiép
Quang Ninh. Vi du nhu cubi nam tht nhét, yéu
cau phai dat trinh d6 A2 va trude khi ra truong
hoc vién phai dat trinh d6 B1.

B6 mén Ngoai ngir xay dung chuong trinh,
tai liéu dé giang day dat A2 ( mic 2) cho nhiing
hoc vién nam thtr nhat va xay dung chuong trinh
boi dudng luyén thi Iy ching chi B1 cho hoc
vién sau khi hoc xong chuong trinh tiéng Anh
chinh khéa. Chuong trinh tiéng Anh twong duong
B1 gom 90 tiét, dugc chia thanh 2 hoc phan nho:
Tiéng Anh 1 va 2. Viéc lya chon ndi dung giang
day da duoc ching toi tim hiéu va nghién cau
can than sao cho dam bao duoc khéi lwong kién
thuc tuong duong véi trinh do va phu hop voi
thoi lugng chuong trinh. Hién tai chung toi da st
dung gi4o trinh Target Pet cho hoc phan tiéng
Anh 1 va giao trinh Cambridge Preliminary Test
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1&2 cho hoc phan Tiéng Anh 2. Truéc khi bt
dau khéa hoc, hoc vién 1am bai kiém tra dau vao
tuong duong Bl. Qua d6, gido vién thay duoc
nhitng kho khan, diém yéu cua hoc vién dé lya
chon phuong phap phu hop.

4.2. Trang bi kién thirc nén: Ngir phap va tir vieng

O hoc phan Tiéng Anh 1, hoc vién duogc
dugc cing cb hé thong ngir phap va tir vung theo
cha dé, bude dau lam quen cac dang bai trong dé
thi va cac tinh huéng 4p dung trong thuc té.

4.2.1. Cing cé kién thizc ngi phép:

Can ctr vao dic diém cua hoc vién, cac
giang vién da lya chon phuong phap: Day ngir
phép qua cac cau tric, quy luat va vi du theo tinh
hubng, phuong phap tu duy, ting cuong luyén
tap tai 16p.

- Day ngir phap qua cac cau trac, quy luat
va vi du theo tinh hudng: Pua ra nhiing cong
thire va quy tic cu thé rd rang cho mot diém ngir
phap va giai thich cach sir dung cua né théng qua
vi du 12 huéng tiép can khé hiéu qua. Cac giang
vién ludn dwa ra cac cau vi du dién hinh roi phan
tich cau trdc ngit phap c6 trong cac cau vi du do.
Két hop vao do, tity theo ni dung cua ting phan
ngir phép, gido vién gigi thiéu van dé hay cau
trdc ngit phap theo mot tinh hudng thuc té cu thé
, gilp hoc vién nam bit va van dung cau trdc
nhanh va hiéu qua hon. Ngoai ra, phuong phap
nay ciing rat co ich trong qua trinh van dung sau
nay bai hoc vién s& biét cach s dung cau tric
ngit phép trong tinh hudng cu thé ngoai thuc té.

Viéc gigi thiéu cac ciu tric va quy tic ngir
phép trong mot béi canh cu thé va ¢ y nghia sé
gilp hoc vién d& nam bat, ghi nhé va van dung
cac diém ngit phdp mot cach hiéu qua theo tinh
hudng khi giao tiép. Nho ¢6 tinh huéng cu thé ma
hoc vién c6 thé doan dugc céch thic st dung cua
ciu trdc ngir phéap. Hoc vién s& c6 kha niang ghi
nhé 1au hon rat nhiéu khi cac diém ngix phap tinh
hudng duoc 1ap lai nhiéu lan théng qua gido vién
lién tuc nhan manh nhitng khai niém cu thé, quy
tic, cau tric quan trong trong cac bai giang va bai
tap vé nha trong suét khéa hoc.

- St dung phuong phap tu duy: Véi hoc
vién la nguoi 16n, kha nang tu duy cao, chiung toi
da giap hoc vién su dung va phat huy kha nang
nay khi hoc ngir phdp. Chiing t6i huéng dan hoc
vién phan biét gira théng tin nao can hoc thudc
long va thdng tin ndo can tu duy dé nhé, gitp hoc
vién van dung céc quy tic ngit phap vao ngir
canh cu thé. Bing cach nay, hoc vién s& tan dung
kha ning tu duy, suy luan va cach tiép nhan kién
thic dé dang hon.
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Ngoai ra, chung t6i huong dan hoc vién so
sanh cac diém cing nhu cau trdc ngr phap co
méi tuong quan nham gilp ho phan biét rd rang
cac cau trdc ngit phap va hiéu sau hon cach thirc
sir dung dé tranh nham 1an. Théng qua céach so
sanh, hoc vién s tu phat trién kha nang tu duy va
mol quan hé cua cac diém ngir phap. Trong mot
s6 trudng hop, hoc vién c6 thé lién he nhing kién
thirc cii thi viéc hoc kién thac mai dién ra d@
dang va thuan lgi hon.

- Tang cuong luyén tap: Sau khi day nhiing
khai niém co ban, ching t6i cho hoc vién lam bai
tap ngay dua vao nhiing kién thicc méi. Nhiing
bai tap nay c6 d6 khoé tang dan: tir don gian va dé
hiéu nham gidp hoc vién nim viing khai niém co
ban (nhu: trdc nghiém, ciu tao tir..) dén céc bai
tap nang cao hon dé ting tinh tu duy ciia nguoi
hoc (nhu: hoan thanh cau, dat cau, viét lai
ciu...). Do hoc vién déu 1a nhitng ngudi dang di
lam, thoi gian tu hoc ¢ nha it nén ching t6i ¢
gang tan dung thoi gian trén 16p dé cung cb va
luyén tap duoc cang nhiéu cang tot.

Chung tdi ciing giao bai tap vé nha cho hoc
vién, tat nhién vai sé luong it nhung 1a nhitng bai
tap co do tong hop cao va danh thoi gian sta tai
I6p ciing nhu giai thich cac thac méc cua ho.

4.2.2. Ting cwong von tir ving

Trong gi4o trinh di dwoc lya chon dé giang
day, tir vung duoc hé théng theo céc chi dé rat
quen thudc véi thuc té cudoc séng hang ngay,
lwong tir vung & mdi cha d& vira du cho mot bai
hoc va ciing phu hop véi kha nang tiép nhan cua
hoc vién.

- Dé bat dau cua mot tiét hoc tir vung, cac
hoc vién phai hoc cach phat am cac tir s€ hoc,
bang cach: doc to theo hudng dan cua giang vién,
ho ¢6 thé tu doc hoidc nghe lai cach phéat am trong
tir dién online. Sau do6 tiiy theo chu dé tir vung
ma giang vién s¢€ ap dung cac phuong phap cho
phu hop dé gidi thiéu tir méi:

+ Dung hinh anh: Bay 1a phuong phap gidi
thiéu tir moi rat hiéu qua boi tinh sinh dong va
thuc té va ciling rat phu hop véi ddi tugng hoc
vién 1a nguoi 16n tudi. Nhiéu bai trong gido trinh
Target Pet c6 thé &4p dung dwuoc phuong phép nay
mot c&ch hiéu qua.

+ Ding tir dong nghia, trai nghia: Cach dé
tiép nhan tét hon nghia cua mét tir chinh 1 sir dung
céc tir ddng nghia (synonym), trai nghia (antonym)
dé giai thich no. Phuong phap nay thuc su hiéu qua
khi gi6i thiéu vé tinh tir, dong tir.

+ Dung nhirng dinh nghia tr don gian:
giang vién s& sir dung nhitng von tir vung dé
hodc cac tir ma hoc vién da duoc hoc & cac bai
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trugc dé giai thich cho nghia cta tir hoc vién
chuan bi hoc. Pay ciing chinh 1a mét hinh thirc
két hop gidp ho 6n lai tir vung.

+ Véi nhiing tir vung triu tugng, khong thé
ap dung cac phuong phép trén thi hoc vién s& st
dung tir dién. Huéng dan hoc vién cach sir dung
tir dién va sir dung dung luc ciing 1a cach gitip ho
tu hoc tir mai.

- Luyén tap la mot budc quan trong dé
giup hoc vién ghi nhé, van dung tir vieng. Cac bai
tap duoc thiét ké da dang, bao gébm ca nhiing bai
nhu dang bai thi twong duong B1:

+ Dit cau 6 sur dung tir méi: 1a cach bién
ly thuyét thanh thuc hanh. Tir duoc sir dung dat
cau trong nhiéu trudong hop. Khi hoc vién da biét
va hiéu duoc tir méi thi viéc dua tir vao sur dung
1a mot trong nhing cach hitu hiéu dé ghi nhé.

+ Hoi thoai: thanh lap nhitng hoi thoali
ngan, c6 thé don gian chi Ia hoi- dap, co sir dung
tir mai lam dix liéu.

+ NG6i theo cha dé : tir ving trong céc bai
hoc thuong dugc gigi thiéu theo chu dé, hoc vién
s& van dung tir dé ndi vé chu dé d6. Chu dé gan
lién voi thyuc té s& 1am ho hing thd va ghi nhé tir
dé dang hon.Vi du: hoc vé chu dé hoat dong hang
ngay (Unit 3- Vocabulary, trang 14, gido trinh
Target Pet) thi ho s& ké vé mot ngay binh thuong
cia ho. Khi hoc vé chu dé thoi tiét (Unit 9,
Vocabulary, trang 44, giao trinh Target Pet), ho
sé& ta vé& khi hau mot vang.

+ Ngoai ra con c6 dang bai tap luyén nhu
dang bai thi Bl nhu: tric nghiém, doc dién tur:
day 1a nhiing dang bai luyén tong hop gitp hoc
vién 6n tap tir vung, dong thoi lam quen véi cach
thie lam bai thi B1.

Tat ca nhitng phuong phap trén déu c6 mot
huéng chung 1a gitp hoc vién tiép nhan tur vung
mot cach ty nhién, theo tu duy logic va nhiéu dén
muc ¢6 thé trong thoi lugng chwong trinh hoc va
diéu kién thuc té cua ho.

4.3. Nang cao k¥ ning lam bai

Két qua khao sat va bai 1am cua hoc vién
cho thay viéc thiéu k¥ ning, kinh nghiém, dan tgi
mét binh tinh trong qua trinh 1am bai, 1am bai sai,
lam theo cam tinh, thé hién rd rang nhat khi hoc
vién 1am bai doc dang 3. Pé hoc vién cai thién va
chinh phuc né, ching t6i dd dinh huéng phuong
phap, chién lwoc lam dang bai tap nay cho hoc
vién theo cac budc sau..

+ Budc 1: Doc dé bai va cau hoi phia dudi.

- Poc that nhanh tiéu dé, doan giai thiéu,
céc cau dau cua cac doan van dé nim duoc chu
dé, ¥ chinh, ciing nhu tao dung ngay hinh anh vé
cach t6 chic y caa bai doc. Véi nhitng hoc vién
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c6 von tir it thi day l1a chién thuat khong nhiing
gitp ho lam bai kip thoi gian ma con tranh cam
thay chan nan va xudng tinh than trudc nhiing bai
doc nhiéu tu, xa la.

- Viéc doc trudc cau hoi sé gilp tap trung
dugc y chinh ma cau hoi dé cap trong doan van,
chi di tim cau tra loi cho cau hoi do, tranh lan
man va rat ngan thoi gian.

- Nam duoc yéu cau cua dé bai, hiéu dugc
dang cau hoi can tra 1oi theo hinh thirc ndo, hinh
dung chién luoc dé tra 10i.

+/ Bugc 2: Tim tir khda trong bai lién quan
dén cau hoi:

- Boc cau hoi va gach chéan tir khéa. Tu
khoéa thuong la Danh tir hoac Cum danh tir, tén
riéng, sb, thoi gian.

- Khi nam duoc tir khéa (keywords) cua
cau hoi, ta co thé tim duoc cau tra loi ma khong
nhat thiét phai hiéu hét cau hoi mudn néi gi.

- binh vi thong tin trong bai doc qua
nhirng tir khoa nay vira xac dinh.

- Chl y tir dong nghia néu khong tim duoc
cac tur khda cua cdu hoi trong bai doc.

+ Budc 3: Poc va xac dinh cau tra loi.

- Poc cau c6 chira thdng tin can tim va
nhitng cau xung quanh.

- Gach chén thdng tin quan trong lam co s¢
dé tra 10i cau hoi va ghi chd néu can. Vi dy, ta c6
thé ghi chl s6 tha tu cta cau hoi can lay thong tin
nay lam co so dé tra 10i.

- Poc lai cau hoi dé so sanh ddi chiéu théng
tin trong bai va cau hoi, lua chon cau tra loi.

Luu ¥ v6i dang Trac nghiém cau hoi: Cac dap
an duoc dua ra déu duoc dé cap dén trong bai, nhung
chi c6 mot cau tra 1oi duy nhat. Nhimg d4p an con lai
duoc goi 1a théng tin gay nhiéu.

Cau hoi Tric nghiém thuong c6 4 loai:

Hoi V& y chinh cua bai/ ciu tric cua bai;

Hoi Vé chi tiét trong bai;

Hoi vé tir vung;

Hoi vé thai do/ muc dich cua tac gia.

Twong ang Véi 4 loai cau hoi trén, co thé
st dung 4 ky niang va chién thuat doc hiéu:

Doc tim y chinh (skimming);

Doc tim chi tiét (scanning);

Poan tir vgng trong ngir canh (guessing
meaning in context);

Doc hiéu y ngam (read between the lines).

Luwu ¥ v6i dang cau hoi Trdc nghiém Piing
- Sai:

Khi quyét dinh thong tin d6 dung hay sai
phai hoan toan dua trén co so bai doc, la y kién
cua tac gia, khong phai la y kién va hiéu biét cua
ban théan.

* HNKHCN Lan VI thang 05/2020



DAl HOC CONG NGHIEP QUANG NINH

4.4. Lwa chon phwong phap doc phu hop

Dé lam tt phan bai tap Poc hiéu nay,
viéc hudng dan cho hoc vién cach xac dinh dugc
rd cau hoi thudc loai nao va ap dung ky nang doc
gi la mot viéc mang tinh quyét dinh. Skimming
va scanning la hai k¥ nang doc nay cuc ky quan
trong khong chi trong tleng Anh ma ca tiéng
Viét. Biém glong nhau & chd, ca hai ky niang nay
déu 1a doc luét dé 13y thong tin. Tuy nhién, trong
khi skimming 1a k¥ ning doc luét dé liy thong
tin tong quan thi scanning lai nham myc dich lay
thdng tin chi tiét, chang han nhu mét con sd,
ngay thang, li do...
+ Céc budc Skimming:

Doc tiéu dé bai doc

Poc doan dau tién

Poc cau dau tién cia cac doan sau

Doc doan cudi cling
+ Cac budc scanning:

Lu6n nghi trong dau thdng tin can tim

Phong doan dang thdng tin c6 thé phai tim
nhu con sd, danh tir riéng. ..

Dung lai truéc théng tin can tim va doc
nhitng cau c6 lién quan dén thong tin d6 dé xac
dinh, lua chon cau tra loi.

Vi dy, truéc cau hoi theo phan bai tap Reading
Part IV, Exam practice, trang 11, Target Pet:
In this text, Marie Davies is

A. advising parents how to bring up twins.

B. describing her relationship with her sister.

C. Explaining why she dislikes being a twin.

D. Complaining about her friends’ attitudes
Gido vién can huéng dan hoc vién xac dinh day
1a loai cau hoi dé Iay thdng tin tong quan vé muc
dich cua nguoi viét. Hoc vién can van dung k¥
nang doc ludt skimming: Poc tiéu dé bai doc
(Marie Davies- being a twin); doc doan dau tién;
cac cAu dau tién caa hai doan sau; doc doan cudi
cung. Tur day, loai trir cdc phuong an A, C, D vi
cac phuong an nay khong co dir liéu trong bai
doc. Pap an ding chinh 1a B. C6 thé thiy rat r6 la
viéc xac dinh loai cau hoi, lya chon phwong phap
doc phu hop c6 vai trd quyét dinh hiéu qua lam
phan bai tap nay.

4.5. Ting cwong hiéu qua kiém tra, luyén tap

Sau khi dwgc huéng dan cac phuong phap,
cac chién thuat, cac meo lam bai cho ting dang
bai doc hiéu, hoc vién s& duoc huéng dan chi tiét
cac cach lam va luyén tap theo dé. Giang vién
xay dung cac bai Quick Test dé danh gia mirc do
thanh thao ddi véi ting dang bai cua hoc vién.

bai trong cac dé thi thuc t&. Qua két qua céc bai
Quick Test, gido vién diéu chinh phuong phap
giang day, bo sung cac bai tap bd tro dé nang cao
kién thuc ngir phap, tir vung, ciing nhu cac ki
nang lam bai. Cudi clng, hoc vién thyc vién lam
bai kiém tra dau ra. Qua d6 giao vién ciing kiém
chimg dugc gido trinh, tai liéu cling nhung cach
ap dung cac phuong phap giang day.

5. KET LUAN

Viéc ap dung khung tham chiéu chau Au
lam cdn ctr cho giang vién lya chon va trién khai
noi dung, cach thuc giang day, kiém tra, danh gia
dé hoc vién cao hoc dat duoc yéu cau cia chuong
trinh dao tao, thanh thao bon ky nang Nghe, Noi,
Doc, Viét 1a mot viéc hét stc can thiét va thiét
thuc. Tir xua dén nay, hoc Tiéng Anh, dic biét 1a
ky niang doc hiéu, von khong phai 1a diéu dé
dang. Néu khong c6 niang khiéu, dam mé thi day
qua la mot viéc kho dé chinh phuc. N6 doi hoi su
kién tri, bén bi, sy linh hoat, séng tao cua gido
vién ciling nhu sy hop tac, cha y, c¢6 déng luc hoc
cua hoc vién. Su quan tam, chi dao cua Nha
trudng ciing gop phan 16n vao viéc nang cao hiéu
qua viéc day va hoc tiéng Anh tai truong Dai hoc
Cdng nghiép Quang Ninh noi chung, giang day
cho hoc vién cao hoc néi riéng. Chang t6i hi
vong viéc nghién ciu nham nang cao ky ning
doc hiéu theo dinh dang bai thi Tiéng Anh tuong
duong cap d6 B1 khung Chau Au cho hoc vién
cao hoc Truong Pai hoc Cong nghiép Quang
Ninh s& 12 tai liéu quy bau cho dong nghiép, dinh
huéng, mo rong cho cac nghién cau giang day
tiéng Anh c6 lién quan dén khung tham chiéu
chau Au sau nay.
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Tur khoa:

Cong bé qubc té; Pinh huong; Giai
phap; Nghién cau khoa hoc; ISI;
SCOPUS; Tap chi quéc té;

Bai bdo khoa hoc dong vai tro v cing quan trong trong qué
trinh nghién ctru cua nha khoa hoc va c6 thé noi d6 1a soi chi
do xuyén sudt qué trinh nghién ctu cua ho. Mot cong trinh
nghién ctu chi duoc coi la c6 gia tri khoa hoc khi két qua cua
né duoc viét thanh cac bai bao ding trén cac tap chi hoic bao
c4o & cac hoi nghi khoa hoc quéc té duoc thim dinh vé chuyén
mon thong qua phan bién cua nhidu chuyén gia. Do vay, viec
cong bd nghién ciru trén cac tap chi, tap san qu00 té c6 thé
dugc coi nhu sinh ménh cua nha khoa hoc. Bé chuan bi cho
qua trinh cong bb cac cong trinh nghién cuu trén cac tap chi
qUOc té ¢ uy tin, viéc dau tién va quan trong la tac gia can tim
hiéu danh muc cac tap chi khoa hoc duoc cdng nhan va dic
biét 14 danh muc cac tap chi qubc té c6 uy tin. Gidi khoa hoc
thuong phan ddu dé cong bb nghién ciru trén cac tap chi thudc
ISI hoac Scopus do su uy tin cua n6 cung vdi hé thong binh
duyét kho khan, chit luwgng. Bai viét vai mong mudn gidp cho
nhitng nha nghién cuu tré moi bude chan vao con duong khoa
hoc dé tu vach ra muc tiéu ciing nhu phuong phéap nghién ctru
sao cho phu hop véi nhitng chuan muc quéc té, ddng thoi co
thé gilp cac chuyén gia, nhitng nha nghién ciru da c6 kinh
nghiém ciing tham khao dé ty danh gia nhitng nghién ctu cua
ban than va hudng din cho nhitng sinh vién, hoc vién cua minh
hudng dén con duong nghién ciru chuan muec.

Abstract

Keywords:
International

Orientation;  Solution;

research; ISI;
International Magazin;

publication;
Scientific
SCOPUS;

Articles play an important role in research process of
scientists. It can be called a red thread throughout scientists’
research process. A research is only considered to be value
when its results are written into articles published or reported
in international scientific conferences expertly assessed
through feedback of experts. Therefore, the publication of
research in international journals can be considered as the life
of a scientist. In order to prepare for publishing research in
international journals, the first important thing that the authors
need to learn the list of recognized scientific journals,
especially the list of international journals. The scientists often
try to publish their researches in ISl or Scopus journals
because of its reputation and its difficult, quality review
system. The paper is written to help young researchers to set
their own goals and research methods to meet international
standards. Experienced researchers can also consult to self-
assessment and guide their students to the standard research.
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1. PAT VAN PE

Bai b4o khoa hoc c6 vai tro v6 cung quan
trong trong qua trinh nghién ciu cua bat ky mot
nha khoa hoc nao. Bay dugc coi la thudc do danh
gia nha khoa hoc trong sudt qua trinh nghién ciu
cua ho tir khi bat dau dén khi két thic qua trinh
nghién cuiu. Bai bao khoa hoc khong nhiing gdp
phan gilp nha khoa hoc trau doi tri thirc, ky ning,
uy tin ban than ma con gép phan nang cao vi thé,
uy tin cta co quan noi ho tham gia nghién ctu.
Trong céc truong dai hoc (PH), nghién ctu khoa
hoc ludn gan két chat ché vai dao tao. Bai vay, su
hinh thanh c&c nha nghién ctu trong cac truong
PH nhu mot I8 ty nhién va tat yéu. Do do6, danh
tiéng cua céc truong DH ludn gin lién vai tam vic
cac cong trinh khoa hoc va tén tudi cac nha khoa
hoc phat minh ra ching [3].

Trong nhimg nim gin diy ¢ nudc ta,
Truong Pai hoc Tén Puc Thiang dang dan dau ca
nudéc vé cong bd qudc té véi 1.407 cong trinh trén
céc tap chi hang dau thé gisi thuoc danh muc ISI
(2019). Céc co sé dao tao c6 nhiéu nhém giang day
- nghién ctiu, nghién ctu manh dién hinh nhat 1a
PH Bach khoa Ha Noi, PH Tay Nguyén, PH Da
Néng, PH Su pham K¥ thuat Hung Yén, PH Qudc
gia TPHCM, PH Quéc gia Ha Noi, BH
Phenikaa,...[1]. D6 déu Ia nhimg truong DH nam
trong TOP 15 truong PH co cong bd qubc té
ISI/SCOPUS nhiéu nhét trong ca nudc.

DP6i v6i Truong Pai hoc Cong nghlep
Quang Ninh trong 5 nam tr¢ lai day, so lugng cac
bai bao dugc dang trén cac tap chi uy tin da tang
dang ké, dac biét co sy dong gop khong nho cac
bai bdo tir doi ngi tién si, nghién ciu sinh Nha
truong. Giai doan 2015-2020, Nha truong da
nghiém thu 59 bai béo qudc té, 93 bai bao ding
trén céac tap chi uy tin trong nudc. Tuy nhién, dé
tham gia vao cac san choi khoa hoc 16, ching ta
can nam r6 nhimg quy dinh vé cac tiéu chi chat che
xoay quanh gié tri khoa hoc cua van dé nghién ctu
va thanh tich khoa hoc cta ngudi nghién cau do.
Nhitng gié tri va thanh tich nay chic chin s& dugc
do theo nhirng tiéu chuan cu thé. Vi du, d& duoc
dang ky bao vé luan an, nghién ctu sinh phai c6 2
bai bao vé két qua nghién ciu cua luan an, trong do
mot bai dang trén tap chi khoa hoc thuc danh muc
céac tap chi ISI-Scopus. Nghién ctru sinh ciing co6
thé cong bé téi thiéu 2 bao cao trong ky yéu hoi
thao qudc té co phan bién hoic 2 bai bao ding trén
tap chi khoa hoc nuge ngoai ¢ phan bién [2].

Hozc muén dang ky chu tri cac dé tai nghién
ctu thude quy Nafosted, nguoi dang ky it nhét phai
c6 2 bai bao chuan ISI trong 5 nam trd lai day,...
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Nhu véy, dé tham gia vao cac san choi khoa hoc uy
tin va trau doi kha ning nghién ciru, cac nha khoa
hoc trugc tién phai nam rd cac van dé vé tiéu chi
qudc té, chuan muc trong khoa hoc ciing nhu cac
khai niém vé& ISI, Scopus. T4c gia nhan thiy ring
day 1a van dé khdng qua méi mé doi véi doi ngii
khoa hoc Nha truong, nhung lam sao dé tiép can
huéng dén cac cong bd uy tin lai dang 1a van dé bo
ngo rat can duoc quan tim dung muc Va can duoc
thiic day dac biét trong tinh hinh hién nay.

2. CAC BUOC TIEP CAN BAI BAO CHUAN
MUC [4]

Bai viét nham gioi thiéu nhitng khai niém
co ban vé mot sé thude do dé hudng nghién ciru
dén céac cong b uy tin. Theo do, tac gia cling
gioi thiéu va phan tich ngan gon vé cau tric cua
mot bai bdo khoa hoc théng thuong ciing nhu
gidi thiéu vé cac tap chi uy tin theo linh vuc
thuoc ISI, Scopus; cac budc tiép can dé cho ra 1o
bai bao khoa hoc chuan muc.

2.1. Céu tric bai bao khoa hoc

Mot bai bao khoa hoc chua ban téi noi

dung cu thé nhung viéc viét dung cau tric yéu
ciu da thé hién su dau tu, chuyén nghiép cua tac
gia viét bai. Pay duoc coi la tiéu chi dau tién dé
ngudi viét phai 1am ding. Trén thuc té, c6 nhiing
tap chi yéu cau rat khat khe vé mat cu tric, dic
biét cac tap chi cd tiéu chuan quéc té. Do vay,
mudn duoc phé duyét dang bai, tac gia can tim
hiéu va dap ung yéu cau hinh thic cau tric bai
viét dau tién.
Vé nguyén tic, cau tric caa mot bai bao khoa hoc
co ban can dam bao cac bd cuc IMRAD
(Introduction, Methods, Results and Discussion),
c6 nghia dam bao céc khau vé gidi thi¢u (dat van
dé), phuong phap nghién cuu, két qua nghién ctru
va thao luan (ket luan). Ty vao yéu cau mdi tap
chi c6 thé thay doi chiit it nhung vé co ban khdng
thé thiéu duoc nhitng phan muc trén. Do do, tic
gia khi trinh bay mot dang cdu tric co ban phai
dam bao quy dinh quéc té nhu sau:

Bai bao
khoa hec

B3. Két qua
va thao luan

Hinh 1. Céu truc co ban cua bai béo khoa hoc
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Phan Giai thiéu (Introduction): Trong phan
nay, tac gia can lam rd ddi twong nghién ciru, dong
luc nghién cau, tinh hinh nghién ciru qua cbng trinh
cuia CAc tac gia khac voi danh gia vé wu nhuoc diém
ctia chung. Dé c6 1 phan gigi thiéu tdt, tac gia phai
thuyét phuc dugc nguoi doc quan tim dén ndi dung
va két qua nghién ciru caia minh.

Phan phuong phéap nghién ctiru (Methods): Tac
gia can néu rd cach thirc, phuong phap, quy trinh, dit
lidu, vv... d& néu bat kha niang phuong phap nghién
ctu duoc st dung trong bai viét caa minh. Van dung
cac phuong phap so sanh dé thiy tinh hiéu qua va do
tin cay phuong phap minh Iya chon.

Phan két qua nghién ciu (Results): Két qua
nghién ciu s& cho thdy muc dich cua viéc nghién
ctu 1a gi, do vay viéc st dung céc yéu té dinh
lwong ludn c6 tac dung lam néi bat két qua nghién
ctru. Sau do tac gia can dua ra thao luan, dién giai
(Discussion) cac két qua dat dwoc, so sanh ching
vai nhitng két qua khac cing linh vuc dé thiy duoc
gia tri ly luan va thyc tién cau bai béo.

Phan két luan (Conclusion): Tac gia can
tom luoc lai két qua nghién cau va co thé dua ra
nhitng dé xuat, kién nghi hoac huéng nghién ciu
ma&i mo rong hon ciia van dé néu ra.

Nhu vay, truéc khi bit dau viéc viét béo,
tac gia can tim hiéu ky luong vé thé thic viét bao
dé dugc chap nhan dang trén tap chi minh muén
guri bai nham dam bao day du cac phan, cac muc
theo yéu cau chung.

2.2. Cac buéc thuc hién viét bao chuin muc

Theo thong 1¢ quédc té thi khi mot bai bao
khoa hoc dugc dang trén tap chi thuong kém theo céc
thong tin sau day: Ngay toa soan nhan dugc bai bao
(received); ngay phan bién danh gia, yéu cau sira
chita lai bai bao (néu c6) (revised); ngay bai bao dugc
dang (accepted for publication); tom tat bai bao
(summary/abstract). Néu bai bao duoc viét bang tleng
Viét thi nén co tém tit bang tiéng Anh.; cac ma sb
phén loai chuyén nganh coa bai bao (subject
classification); cac tur khda trong bai bao (keywords)
tai liéu tham khao khi viét bai bao (references),..
vay, dé tiép can cac quy chuan quéc té, cac tap ch| uy
tin s€ xem xét nhitg bai bao da co du cac thdng tin
néu trén.

Theo d6, cac tac gia khi mudn tiép can tim
hiéu danh muc céc tap chi vé linh vuc minh quan
tam dang bai, can tim hiéu thuc hién theo mot sb
cach dudi day:

Buéc 1. Lya chon tap chi theo kha nang
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dang bai va tao tai khoan.

Budc 2. Thuong xuyén tra ciu thong tin
dé nam bat cac tap chi méi duoc dua vao danh
muc hoac cac tap chi da bi loai khoi danh séch
hién hanh.

Budc 3. Can tham khao it nhat 03 bai béo
c6 cung chuyén mon duge dang gan va tham khao
cach tiép can tur ho.

Budc 4. Tim hiéu form bao chuan va
nghién cau trinh bay ndi dung bai viét theo ding
form, dicu kién cua tap chi dua ra.

Busc 5. Tuan thu qua trinh phan bién,
thuong xuyén Kiém tra thong tin d€ kip thoi chinh
sua, bo sung.

Budc 6. Qua trinh dang tai bai bao.
3. GIOI THIEU DANH MUC TAP CHI
QUOC TE, ISI VA QUOC GIA CO UY TIN

Viéc kiém tra chit luong, tinh xac thuc
va xép hang cua tap chi la viéc rat quan trong dé
cac tac gia co dy dinh guri bai t6i cac tap chi quéc
té uy tin can biét. Trén thé gisi c6 nhiéu h¢ thong
xép hang céc tap chi, trong d6 c6 hai hé thong
duoc coi 12 phd bién, uy tin va tin cay nhat hién
nay do6 la theo Vién thdng tin khoa hoc Hoa Ky -
thuong goi la ISl (Institude for Scientific
Information) va theo SCOPUS (Ha Lan).

3.1. Khai nigm ISSN va méi quan hé véi he
thong ISI, Scopus; Chiso H va IF

ISSN la tir viét tit cua International
Standard Serial Number, c6 nghia 1a ma sb chuan
quéc té cho nhirng xuét ban nhiéu ki. Bat ki tap
chi ndo muén dugc cong nhén trong thé gigi tri
thire thi didu kién dau tién la can c6 ma so nay.
Khi mét tap chi dugc cap ma sé ISSN thi tap chi
d6 c6 thé duoc tra ciru trén hé théng co so dir liéu
ISSN quéc té. O nudc ta, Cuc Thong tin Khoa
hoc va Cong nghé Qudc gia 1a don vi chju trach

nhiém t6 chuc, thuc hién viée dang ky va cap M4
sb chuan quéc té ISSN cho xuat ban pham nhiéu
ky trén lanh thd Viét Nam. Tuy nhién, ching ta
phai hiéu rang khong phai bat ki tap chi nao c6
ma s6 ISSN ciing déu 1 tap chi c6 chét lugng ma
nd chi co gia tri thong hanh trong h¢ thong thdng
tin tri thuc toan cau. N6 dung dé tra ciru vé& nguon
gdc tap chi, lich sir phat hanh va don vi chiju trach
nhiém xudt bin n6. Ma sé ISSN cling khong
dugc duy tri madi mai ma can duoc gia han theo
dinh ky quy dinh.
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Trén thyc té, khong phai tit ca cac tap
chi c6 ma s6 ISSN déu nam trong danh muc tap
chi uy tin quéc té hién nay nhu ISI hay Scopus,
nhung cac tap chi thugc ISI va Scopus déu so
hitu ma s6 ISSN. Do vay, mé sé ISSN méi chi la
bude dau dé mot tap chi tham gia vao san choi tri
thire duoc cdng nhan trén thé gisi [6].

3.2. Hé thong ISI

Heé thdng 1SI bao gom tap hop cac tap
chi trong linh vuc khoa hoc ty nhién va cong
nghé (SCI, SCIE), khoa hoc xa hoi (SSCI) va
khoa hoc nhan vin va nghé thuat (AHCI). Bé
kiém tra mot tap chi ¢ trong danh muc SCI,
SCIE, SSClva AHCI hay khéng, cac tac gia
truy cap vao duong link:
https://mjl.clarivate.com/home?PC=K. Tac gia
viét bai xin tran trong gioi thiéu dia chi tra ctru
danh sach cac tap chi Quéc té thudc danh muc
ISI dé cac don vi, can b, giang vién tham khao,
lya chon giri cdng bd khoa hoc, cu thé nhu sau:

a. Danh séach céc tap chi Quéc té thuoc
nhom SCI (Science Citation Index), thudc co sé
dir liéu Web of Science duoc cac Hoi dong khoa
hoc nganh lga chon trén co sé cac chi s6 anh
huong khach quan. Cac tac gia truy cap dai chi:
http://www.thomsonscientific.com/cgi-
bin/jrnist/jlresults.cgi?PC=K hoac truy cip dia
chi: https://nafosted.gov.vn/wp-
content/uploads/2019/08/ISI-uy-tin-Final-1.pdf
cua Qiiy Phat trién KH&CN Qudc gia.

b. Danh séch cac tap chi Québc té uy tin
bao gdm cac tap chi thuéc nhém SCIE (Science
Citation Index Expanded) thudc co s¢ dir liéu
Web of Science, nhdm Q1-Q3 theo cip nhat mai

nhat. Cac tac gia truy cap dia chi:
http://www.thomsonscientific.com/cgi-
bin/jrnist/jlresults.cgi?PC=D hodc truy cap

website: https://nafosted.gov.vn/wp-
content/uploads/2019/08/Quoc-te-uy-tin-
Final.pdf cua Qily Phat trien KH&CN Quéc gia
dé biét thém chi tiét.

c. Danh séch céc tap chi Quéc té thude
nhom Khoa hoc Xa hdi SSCI (Social Sciences
Citation Index), c&c tac gia truy cap dia
chi: http://www.thomsonscientific.com/cgi-
bin/jrnlst/jlresults.cqi?PC=J

d. Danh sach cé4c tap chi Quéc té thuoc
nhom Nghé thuat va Nhan van AHCI (Arts and
Humanities Citation Index), truy cap dia chi:
http://ip-science.thomsonreuters.com/cgi-
bin/jrnlst/jlresults.cqi?PC=H
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e. Tong danh muc ISI, cac tAc gia truy
cap vao dia chi: http://www.isi-
thonsomreuters.org/au.php.

/ISI SCIE + SSCI + A&HCl = 13922\

A&HCI: 1, 780

_ESEI: 5,721
~(Emerging Sources
Citation Index)

Danh sich du khuyét
dé xétvao ISl

Hinh 2. Hé théng ISI
3.3. Hé thong Scopus

Scopus dugc xay dung tir thang 11 nam
2004 va thudc s& hitu ciia Nha xuét ban Elsevier
(Ha Lan), danh cho thué bao truc tuyén, co tra
phi. P6 1a mét co s¢ dit liéu thu muc chira ban
tom tat va trich dan cac bai bao khoa hoc. Scopus
¢6 chira 57 triéu ban tom tit, gﬁn 22.000 danh
muc tr hon 5.000 nha xuit ban, trong d6 hon
30.000 1a Tap chi danh gia chuyén nganh trong
Khoa hoc, Ky thuat, Y té, X3 hoi, Nghé thuat va
Nhén van.

Pé dugc liét ké vao danh sach Scopus,
cac tap chi ciing duoc lya chon nghiém ngat. Sé
lugng tap chi ndm trong Scopus gén gap do6i so
luvong nam trong ISI, nhung khong bao gom tat
cd ma chi chira khoang 70% so lugng cta ISI.
Tuy nhién, ngudn Scopus chi bao gdm cac bai
bao xudt ban tir nim 1995 tré lai day. Cach danh
gi4 chét lugng céc tap chi ciia Scopus ciing dua
vao chi s6 anh huong IF, nhung ndi dung website
ctia Scopus (http://www.scopus.com) rat tién ich
khi st dung cho nhiéu muc dich khac nhau, tir tra
clru tai liéu dén danh gia tinh hinh nghién ciru
khoa hoc ctia cac ca nhan va cac co sé dao tao,
nghién ctru, ...

D¢ biét mot tap chi c6 trong danh muc Scopus hay
khong, cic tic gia vao kiém tra tiép tai duong link:
https:/Avww.elsevier.com/solutions/scopus/how-scopus-
works/content, hoac kiém tra nhanh hon bang cach vao
trang Scimago https./Aww.scimagojr.comV. Ngoai ra,
CAcC tAc gia ciing c6 thé tham khao dé tra ciru danh muc
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CAC tap chi uy tin cua cAc nha xuat ban hang dau va céc
truong dai hoc ndi tieng trén the gioi hién nay.

Danh sach cac tap chi Quéc té thudc danh
muc Scopus, truy cap
https://www.elsevier.com/solutions/scopus/content
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Hinh 3. Hé thdng Scopus
3.4. Danh muc tap chi qudc gia c6 uy tin

Danh muc tap chi qubc gia c6 uy tin
duoc cac Hoi déng khoa hoc nganh lga chon, dé
xuét tr cac tap chi Québc gia thudoc danh muc
Scopus hoac ACI hodc dugc Hoi déng chirc danh
Gido su cong nhan diém tdi da tir 0.75 tré lén
(Danh muc nam 2019). Danh muc gém cac tap
chi theo dia chi: https://nafosted.gov.vn/wp-
content/uploads/2019/08/Quoc-gia-uy-tin-Final-
2.pdf cia Qiily Phat trién KH&CN Québc gia
thdng ké [4].

3.5. Chisé Hva IF [8]

Impact factor (IF) hay Journal impact
factor (JIF) cia mottap chi khoa hoc (academic
journal) 1a mot sb do phan anh s luwong trich
dan (citation) trung binh theo nam cua cac bai béo
khoa hoc (article) duoc xuat ban gan day trén tap
chi do. IF thuong duoc ding véi tu cach 1a théng
ké hoc dai dién cho d6 quan trong tuong ddi cua
mot tap chi so vai cac tap chi khac trong cung linh
vuc nghién cau chuyén nganh; céc tap chi co IF
cao thuong duoc coi la quan trong hon cac tap chi
c6 IF thap. IF doEugene Garfield, nha sang
lap Viéen Thong tin Khoa hoc (Institute for
Scientific Information) nghi ra. Bit diu tir nim
1975, cac tap chi nam trong danh séch bao cao
trich dan tap chi déu duoc tinh IF theo timg nam.

Céch tinh chi s§ IF cia mot tap chi vao
mot nam bét ki 1 s lwong trich din ma cac bai
bao dugc xuat ban trong vong hai nam trudc do &
trén tap chi d6 nhan duoc, chia cho téng sb bai
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bdo dwoc xuat ban trong hai nam trude do & trén
tap chi do.

Vao nam 2005, nha vat 1y nguoi My Jorge
Hirsch cta Pai hoc California & San Diego da dua
thém chi s6 H (H-index) dé danh gia cac két qua khoa
hoc va 1am co s& so sanh dong gop khoa hoc cuia cac
nha khoa hoc khac nhau trong cung linh vyc. Theo
Jorge Hirsch thi mot nha khoa hoc ¢6 chi s6 H néu
trong s6 N cdng trinh ctia 6ng ta ¢ H cong trinh khoa
hoc (H < N) ¢6 s6 lan trich dan cua mdi bai dat duoc
tir H trg 1én. Nhu véy, chi s6 H chita dung duoc ca
hai thong tin: s6 lwong (s6 cac bai bao duoc cong b)
va chat luong, tam anh huong (s6 lan duoc cac nha
khoa hoc khéc trich dan) cua hoat dong khoa hoc.
Hién nay viéc tim chi s6 H cua bat cir nha khoa
hoc hoc nao déu rat don gian nhd trang web cua
Scopus.

4. CAC BUOC TIM KIEM DANH MUC BAI
BAO KHOA HQC

Khi tac gia mubn gui bai viét nghién cau
ciia minh cho mét tap chi, dau tién can phai chon
tap chi muc tiéu cho linh vyc nghién ctu cua
minh cling nhu tap chi d6 phai duwgc xac dinh
danh muc trong bt ky co s& dit liéu nao nhu ISI,
Scopus, SCI, SCI-E hoac ESCI. Nhung xac dinh
mat tap chi theo myc tiéu hoic bao céo trich dan
tap chi tot 1a viéc khong dé dang. Dé kiém tra tap
chi, cho du n6 duoc lap danh muc trong co s¢ dir
liéu SCIE Web of Science hay khong, hdy thuc
hién cac budc sau:

1. Nhap duong dan vao thanh dia chi
http://mjl.clarivate.com/. Tai cira s6 s& truc tiép
vao trang tim kiém danh séach tap chi chinh cua
Clarivate Analytics.
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2. Nhap tén tap chi duoc nhim muyc tiéu
vao truong muc tim kiem (Tu tiéu d€, tén day du
cua tap chi hoac s6 ISSN).

3. Cubi cuing, tac gia s& nhan duoc thdng
tin chi tiét vé tap chi véi tat ca pham vi co so dir
liéu - Tai day céc tac gia co thé thay rang tap chi
da cho duoc lap xac dinh trong danh muc trich
dan khoa hoc theo hinh 5.
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Hinh 5. Két qua tim kiém hién thi

Nhu vy, néu mudn diang bai viét trong
nhom céc tap chi ISI hay Scopus, cac tac gia nén
tim hiéu mot sé tap chi chuyén nganh nghién cau
cta ban than, tim kiém nhitng tap chi phu hop,
nghién ctru, doc cac bai cong bd trong tap chi do
va xéac dinh tap chi phu hop nhat dé cong bé két
qua nghién ctru cua ban than. Bén canh d6 ciing
c6 thé tu van thém nhiing dong nghiép, nha khoa
hoc cung linh vuc di c6 nhitng cong bd trén cac
tap chi qudc té dé c6 thém thong tin quyét dinh
hop 1.

Ngoai ra, cac tac gia ciing c6 thé tham
khao mot sé link dudi day dé tra ciru danh muc
c4c tap chi uy tin cua céc nha xuat ban hang dau
va cac truong dai hoc noi tiéng trén thé gisi:

- Nha xuat ban Springer: truy cap tai:
https://www.springernature.com/gp/products/jour
nals

- Nha xuat ban Elsevier: truy cap tai:
https://www.elsevier.com/catalog?producttype=j
ournals.

- Nha xuét ban Wiley-Blackwell: truy cap tai:
https://onlinelibrary.wiley.com/action/showPublications

- Nha xuat ban Taylor&Francis: truy cap
tai: https://www.tandfonline.com/.
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- Nha xuit ban Sage: truy cap tai:
https://journals.sagepub.com/action/showPublicat
ions.

- Nha xuit ban Oxford University Press:
truy cap tai: https://academic.oup.com/journals/.

- Nha xuat ban Cambridge University Press:
truy cap tai: https:/Avww.cambridge.org/core.

- Nha xuat ban Chicago University Press:
truy cap tai : https://press.uchicago.edu/index.html.

- Nha xuét ban Liverpool University Press: truy
cap tai: hitps:/Aww.liverpooluniversitypress.co.uk/.

- Nha xuat ban Emerald: truy cap tai:
https://www.emeraldgrouppublishing.com/produ
cts/journals.

- Nha xut ban Macmillan Publishers: truy cap
tai: https://mwvw.palgrave.com/gp/journals.

- Nha xuit ban Inderscience Publishers:
truy cap tai : https://www.inderscience.com/

- Nha xuat ban Edward Elgar Publishing: truy
Cap tai: https:/Amww.e-elgar.com/products/journals/

- Danh séch 100 truong Pai hoc hang dau thé
gioi nam 2019 theo xép hang cua Times Higher
Education World University Rankings: truy
cap https://Amww.timeshighereducation.com/world-
university-rankings/2019/world-
ranking#!/page/O/length/25/sort_by/rank/sort_order/as
c/cols/stats

Trén day 1a mot s6 théng tin nham gidp

c4c tac gia co thé kiém chung thong tin, do uy tin
cling nhu xép hang cua céc tap chi qudc té.
4. GIAl PHAP NHAM TANG CUONG
HOAT PONG NGHIEN CUU KHOA HQC
HUONG PEN CONG BO TREN CAC TAP
CHI QUOC TE CO UY TIN [3]

Dé khuyén khich va thac ddy nhitng cong
bd quéc té trong cac linh vuc cia doi ngil giang
vién, can bo nghién ciu Truong PHCN Quang
Ninh, bén canh sy cha dong va nd lyc cua ting
giang vién, nha nghién cau 1a sy dau tu va xay
dung mot chién luwoc phét trién bai ban caa Nha
truong ciing nhu tirng bd moén, khoa chuy&n mén
la rat can thiét. Do vay, tac gia dé xuat dua ra
mot s6 goi Y Vé giai phap nhu sau:

- Tha nhét, Ban lanh dao chii tri ciing cac
don vi ddu méi nén bit dau cong tac nay bang
viéc pho bién danh muc tap chi quéc té thugc hé
thong ISI va Scopus dé can bo nghién ctu, giang
vién cuing tim hiéu va lya chon danh muc nhiing

154


http://www.springer.com/gp/products/journals
https://www.springernature.com/gp/products/journals
https://www.springernature.com/gp/products/journals
https://www.elsevier.com/catalog?producttype=journals
https://www.elsevier.com/catalog?producttype=journals
https://onlinelibrary.wiley.com/action/showPublications
https://www.tandfonline.com/
http://online.sagepub.com/browse/by/discipline
https://journals.sagepub.com/action/showPublications
https://journals.sagepub.com/action/showPublications
:
https://academic.oup.com/journals/
https://www.cambridge.org/core
http://www.press.uchicago.edu/index.html
https://press.uchicago.edu/index.html
https://www.liverpooluniversitypress.co.uk/
http://emeraldgrouppublishing.com/products/journals/index.htm
https://www.emeraldgrouppublishing.com/products/journals
https://www.emeraldgrouppublishing.com/products/journals
:
https://www.palgrave.com/gp/journals
https://www.inderscience.com/
https://www.e-elgar.com/products/journals/
https://www.timeshighereducation.com/world-university-rankings/2019/world-ranking#!/page/0/length/25/sort_by/rank/sort_order/asc/cols/stats
https://www.timeshighereducation.com/world-university-rankings/2019/world-ranking#!/page/0/length/25/sort_by/rank/sort_order/asc/cols/stats
https://www.timeshighereducation.com/world-university-rankings/2019/world-ranking#!/page/0/length/25/sort_by/rank/sort_order/asc/cols/stats
https://www.timeshighereducation.com/world-university-rankings/2019/world-ranking#!/page/0/length/25/sort_by/rank/sort_order/asc/cols/stats

PAI HQC CONG NGHIEP QUANG NINH

tap chi thugc chuyén nganh hay chuyén nganh
gan cua tung khoa, bo mén. Trén co sé do, can
bo, giang vién bat dau qua trinh tim hiéu va lya
chon nhting tap chi phu hop vai ting khoa, b
mon cta minh va theo chuyén mén cua tirng nha
nghién ctu.

- Thir hai, Nha trudng can chl trong dén
cong tac phat trién cac giai phap ting cong b
qudc té, trong d6 ¢6 nghién ctru kinh nghiém cua
céc trudng dai hoc khac & mot s6 diém sau:

) + Xay dung quy ché chi tiéu cd lién quan
den cac chi phi danh cho cong bo quoc te, tham
du cac héi thao cd cbng bo quoc te.

+ Thanh lap cdc nhém nghién ctu khoa
hoc trién khai cac bai bao, cong trinh hudng dén
cdng bo quoc té.

+ Can xay dyng quy ché khen thuong vé
tinh than va vat chat phu hop cho cac ca nhan co
cac cdng bo quoc té co gia tri.

+ Xay dung quy phét trién khoa hoc tré
nham khuyén khich hd trg céc giang vién, nghién
chru Vién tré ¢ du nang luc tham gia cha dong vao
cac nghién ciru c6 dinh huéng cong bd quéc té.

- Tht ba, Phong KHCN&QHQT can
thuong xuyén phé bién cac thdng tin vé viéc viét
bai, cAc danh muc tap chi cé uy tin phu hop véi
chuyén mon, linh vyc cia doi ngl giang vién
Nha trudng. Bén canh do, can dua ra cac bai viét
tham khao gan nhat da dwoc cong bd trén cac tao
chi d6, dac biét dwa vao chi sé anh huong IF
(Impact Factor) va sb lan trich dan (Citation
index) dé danh gia muc d6 yéu cau khat khe cua
tap chi mudn gui bai.

- Thir tu, dé hanh van theo cach han 1am
khhoa hoc, cac tac gia, nha nghién ctu can tro
thanh déc gia caa cac tap chi phiu hop vai chuyén
nganh nghién ctru cua minh. Viéc doc thuong
xuyén cac cong trinh magi cong bd trong linh vuc
hoc thuat lién quan s& giup cho cac tac gia, nha
khoa hoc trau dol thém von ngoai nglx chuyén
nganh, biét vé cau trac bai viét, cach thuc trinh
bay va quan trong l1a boi dip, cap nhat thuong
xuyén kién thicc chuyén mén caa dong nghiép
trén toan thé giéi. Pay s& 1a tu liéu tham khao
quy gia dé 1am tai liéu tham khao, trich dan tong
guan cho cac nghién ctu di tir cong bd trong
nude dén quéc té.

Thtr nam, cac giang vién, nha nghién cuau
can trau ddi kha niang ngoai ngir hay ngén ngit
nudc Ngoai tap chi do s dung. Nén trau doi ky
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ning viét bang chinh ngdn ngir do chir khong
phai viét va dich tir tiéng Viét sang. Nén sir dung
ngbn ngir hoc thuat va han 1am, stir dung ding
thuat ngt, khai niém, pham tru khoa hoc, céac ly
thuyét trong linh vuc nghién ctu. Bén canh viéc
tu chinh stra, t&c gia hoic nhdém tac gia cling nén
nho ngudi nwdc ngoai ¢d trinh do6 phu hop hiéu
dinh lai.

Tha séu, do hau hét cac tap chi thudc
danh muc 1SI/Scopus khéng mién phi ma yéu cau
tra phi khi tham khao théng tin bai viét, vi vay
Nha truong nén xem xét viéc hop tac va mua
quyen truy cap truc tuyen mot so tap chi quoc té
uy tin va can thiét cho cac chuyén nganh dao tao
chuyén sau dé cac can b, giang vién, hoc vién va
sinh vién c6 co hoi tiép can thuong xuyén véi cac
cong trinh cdng b moi trong linh vuc hoc tap va
nghién cau cu thé. Ngoai ra, nén xem xét hd tro
cac tac gia viét bai dy tru kinh phi cho qua trinh
dang tai vé cAc muc nhu chi phi hiéu dinh ngon
ngir, chi phi xut ban.

- Thi bay, cong trinh dugc cdng b
thuong phai la cdng trinh nghién cau c6 quy mé,
¢6 anh huéng & mac do nhat dinh, co do tin cay
cao, ¢6 phuong phap nghién ciru khach quan, phu
hop va dic biét ¢c6 dong gdp nhitng cai mai cho
sy phét trién khoa hoc. Do vay, viéc lién két,
cong tac véi cac nha khoa hoc cd cung chuyén
mon, linh vuc trong va ngoai nude 1a diéu hét sic
can thiét. Nhitng hop tac nay s& gilp céan bg,
giang vién Nha truong hoc héi va cung tham gia
vao nghién curu véi cadc nhém chuyén gia qu0c té
¢ kinh nghiém, dé tir d6 c6 nhirng san pham
cong bé qudc té véi su tro gilp cua chuyén gia
quéc té da co nhiéu kinh nghiém céng bé trén cac
tap chi quéc té.

Bén canh nhiing giai phap ndi trén, mai
giang vién, nguoi nghién ctu can chu dong tim
hiéu dé chuan bi kién thuc, ky nang can thiét,
trau ddi trinh d6 dap wng yéu cau tham gia vao
céc nghién ctiu khoa hoc cé chat lwong, cha dong
chuan bi cho cac cong b qubc té trong tuong lai.

5. KET LUAN

Cong bd khoa hoc trén céc tap chi qubc
té co chat luong da va dang 1a xu thé tat yéu
nham phéat trién khoa hoc va tri thic néi chung
trén toan thé gi¢i. Cong bd trén céc tap chi quéc
té 1 gop phan dua két qua nghién cau, phét hién
mai trong nghién ctu cia tac gia dén vei cong
dong khoa hoc quéc té, khdng bi gigi han bai dia
1y cling nhu ngén nglr. C&c giang vién, nha khoa
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hoc tham gia vao cac cong bd qubc té 1a thuc
hién trach nhiém, vai tro ciia ban than, gép phan
lam trau doi tri thac, su hiéu biét vé linh vuc
chuyén moén va cac linh vuc khac nhau ciing nhu
phd bién tri thie d6 rong réi trén toan bo cong
ddng quéc té. Bén canh do, viéc cong bd quoc té
s& tao nén mong cho cac nghién cuu tiép ndi tién
xa hon, gop phan xay dyng uy tin nguoi lam
khoa hoc noéi riéng va co quan noi ho lam viéc
ndéi chung. Po chinh 1a cach quang ba thuong
hiéu hiéu qua nhat cua nguoi 1am khoa hoc.
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May vi tinh; Vat li dai cwong; Thi
nghiém; Thi nghiém ty tao; Thi
nghiém moé phong Cbéng nghé
thong tin; Truong Pai hoc Cong
nghiép Quang Ninh; Phét trién
nang luc,

Bai viét nay nham gigi thiéu vu diém va cach thuc trong viéc su
dung phéi hop nhiéu loai hinh thi nghiém vat i trong giang day hoc
phan Vat li dai cuong ¢ Truong DPHCN Quang Ninh nham phét
trién niang luc cho ngudi hoc. Bai viét trinh bay tién trinh thuc hién
khi st dung phdi hop nhiéu loai hinh thi nghiém trong day hoc
phan Nhiét hoc thudc hoc phan Vat li dai cwong & Truong DPHCN
Quang Ninh.

1. PAT VAN BPE

Hién nay, xu huéng toan cau hoéa khong
chi dién ra & khu vuc kinh té va thuwong mai, ma
con dién ra ¢ ca linh vuc gido duc - nganh mang
lai nhiéu hiéu qua kinh té - x4 hoi l6n lao. Trudc
sac ép cua xu hudng toan cau hoa, tat ca cac
nudéc trén thé gioi déu quan tim dén cai cach giéo
duc dé nang cao chét lugng, dao tao ra l6p ngudi
lao dong mai 6 tri thire cao. Nhiing thay di can
ban trong quan niém gido duc, trong néi dung
hoc tap, hinh thic t6 chirc va phuong phap giang
day, dac biét 1a cai cach veé phuong tién giang
day ngay cang da dang, gop phan thiic day nen
gido duc thé gioi co nhing chuyén bién manh
mé, ké ca nhitng nén gi4o duc tién tién nhat thé
gidi. Pdi véi nén giao duc cua nhiéu qudc gia
phat trién trén thé gigi nhu Uc, Phap, Puc,
Nhat..., cac mon khoa hoc khéng chi don thuﬁn
mang tinh chit han 1am, ma luén ludn dwoc gin
lién véi thuc tién, van dung vao thuc tién, trong
d6 vat li hoc khong phai 1a mét ngoai 1€. Day hoc
(DH) vat li khéng chi don thuan la cung cip cho
SV nhiing kién thiic vé vat Ii, ma quan trong hon
ca la phai giup SV van dung kién thuc giai quyét
céc van dé ma thyc tién dat ra. Nhitng qua trinh,
hién twong trong cudc soéng dién ra phan dong
lién quan dén cac kién thirc vat 1i thuong dién ra
qua nhanh, hoic di sau vé thé gisi vi mo, do do
nhiing hién twong, qua trinh nay déu khd quan
sat, can phai ¢ su hd trg cia TN trong QTDH.
Chinh vi vay trong DH vat Ii TN la mot phuong
tién rat quan trong, c6 tac dung to I6n trong viéc
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nang cao chat luong hoc tap caa SV. Tuy nhién,
trong tinh hinh hién nay viéc sir dung TN trong
DH & truong DPHCNQN gip kha nhiéu khé khin,
do nhiéu nguyén nhan gay nén. Nguyén nhan cha
yéu c6 thé ké dén 1a do chua duoc cung cap thiét
bi TN dé dap wng nhu cau day - hoc mét cach co
chat lugng. Dé ¢ thé khic phuc mot phan nhiing
khoé khan dang gap phai, cac GV cua bo mén Vat
li d3 nang cao chat luong DH bang cach sir dung
cac TN tu tao vao DH vat li. Mac du TN tu tao c6
thé dem lai hirng tha, bat ngo cho SV, nhung hau
hét chi c6 thé dap wng cac yéu cau dinh tinh, kho
c6 thé chinh xac va truc quan vé mit dinh luong.
Bén canh d6, cong nghé thong tin (CNTT)
nhitng nim gan day thuc sw mang lai hiéu qua
cho hau hét moi linh vuc, gi4o duc - dao tao
cling khong nam ngoai s6 d6. CNTT da duoc
khiang dinh 1a céng cu dic lec hd tro dbi moi
phuong phap giang day, hoc tap va hd tro doi
méi quan Ii gido duc, gép phan nang cao hiéu
qua va chét luong gido duc. Bdi véi DH vat i,
vai trd cua né thé hién rd rét ¢ nhitng TN ¢6 su
hd trg cua MVT, khién DH ngay cang phong
phl voi nhiéu TN da dang, hap dan. Str dung
phdi hop cac loai hinh TN, bao gdm TN duogc
trang bi (goi tat 1a TN), TN tu tao va TN trén
MVT sé& gop phan khic phuc nhitng khé khin
ma mdi loai hinh TN dang ton tai, dong thoi
tang cuong hiéu qua st dung TN trong DH vat li
& truong DPHCNQN.
2. THi NGHIEM TU TAO VA THi NGHIEM
TREN MAY TiNH
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2.1. Thi nghiém tw tao

TN tu tao la mot trong nhitng PTDH hiéu
qua, gop phan nang cao chat luong DH vat i ,
dugc dinh nghia nhu sau: TN tu tao la nhirng TN
dinh tinh, hodc dinh Iuvong, do GV hoic SV tu
thiét ké, ché tao mot cach don gian hoic phirc tap,
st dung trong QTDH ngay tai I6p hoc, hoic
ngoai khéng gian 16p hoc, bang nhiing dung cu
don gian, pho bién trong cudc séng.
2.1.1.Uu diém, han ché cua thi nghiém tw tgo
trong day hoc vt i

* Uu diém: Ngoai cac wu diém vé mit tu
duy cua TN vat li, TN ty tao con cé nhiing uu
diém mang tinh dic trung riéng:

- Su dyng nhitng vat liéu, linh kién dé
kiém, dé mua sim véi gia thanh thap, thuong pho
bién trong doi sdng hang ngay.

- Viéc gia cong don gian, khong doi hoi
nhiéu KN kho nén GV va SV déu c6 thé tu tao duoc.

- Vé kha nang st dung TN: thuan tién
trong sir dung vao DH, TN thuong ngian gon, dé
thanh céng, it anh hudng dén tién trinh DH chung
nén GV dé chu dong va thuan loi trong viéc van
dung TN vao DH. Hién nay, TN tu tao dugc xem
la mot trong nhitg phuong tién hd tro hidu qua
cho cac PPDH tich cuc trong DH vat 1i nhu:
phuong phap thyc nghiém, phuong phap day hoc
theo nhom, phuong phap day hoc du an,... * Han
ché: TN ty tao thuong duoc ché tao bang tay, voi
cac dung cu thd so, don gian nén do bén
va tinh tham my khong cao nhu cac TN dugc san
Xuit theo day chuyen cong nghiép.

2.1.2. Mgt s6 yéu cau doi véi thi nghiém tu tao

- Phai dam bdo tinh khoa hoc: Két qua
TN phai dang véi ban chat vat Ii cua sy vat, hién
tuong, bao dam tinh ding din, khoa hoc, khéng
duoc xa roi thuc té. Do d6, TN tu tao can thé
hién dung trong tdm cua hién tuong can nghién
ctru, tranh rudm ra, kho quan sat, gay nhiéu cho
SV trong viéc rat ra két luan vé hién tuong vat Ii.

- Phai dam bdo tinh suw pham: Dung cu
TN phai tuan theo nhitng nguyén tic su pham,
khong duogc di nguoc lai muyc tiéu gido duc,
khong str dung cac dung cu nguy hlem gay ton
hai dén SV nhu: sting, dan, thudc nd,.

- Phdi d@am bao tinh tham mi: TN sé tac
dong dén cac giac quan cta ngudi hoc, trong do
truede hét 1a tac dong dén thi giac. Mit khac, quan
sat TN s& gitip SV bude dau rit ra nhiing két luan
riéng vé su vat, hién tuong lién quan. Do do, cac
dung cu TN ty tao phai dugc gia céng can than.
Bén canh do, cAn phai cha y dén cac chi tiét duoc
lam néi bat trong dung cu TN, tranh hién tugng
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quéa nhiéu chi tiét phu, khién SV hoang mang,
khong xéc dinh duge dbi twgng chinh can quan sét.

- Phai dam bao tinh kha thi: TN tu tao
khéng nén qua phic tap, yéu cau qua cao ddi voi
ngudi sir dung. Cac TN cang dé& thao tac, cho két
qua cang nhanh, dé& quan sat va rd rang thi tinh
kha thi cang cao, tir 6 méi o thé duoc tng dung
rong réi trong QTDH.

2.2. Thi nghiém trén may vi tinh
2.2.1. Khai niém

Trong DH, MVT véi tu cach la PTDH
hién dai, duoc st dung vao cd&c mdn hoc noi chung
va vat Ii ndi riéng nham nang cao hiéu qua QTDH.
MVT dugc su dung vao nhimg giai doan khac
nhau cua QTDH véi cac chic nang co ban: chic
ning thong tin, chirc ning didu khién hoat dong
hoc tap, churc nang luyén tap va thuc hanh, chac
nang minh hoa, chirc nang truc quan hda, chuc
nang md hinh hoa va md phong, chirc ning kiém
tra danh gia. MVT hd tro DH n6i chung va DH vat
li ndi riéng thong qua hai ddi tuong chinh la
internet va cac phan mém DH. Trong bai viét
nay,chi tap trung khai thdc MVT vai vai tro la
cong cu hd tro TN vat li, cu thé: ca&c TN md
phong, TN ao, phim TN, ...

- TN md phong: “Mo6 phong” la qua trinh
thiét k& md hinh caa mot hé théng thue va thuc hién
thao tac vGi md hinh do thi 1am xuét hién céc thudc
tinh bén trong timg dbi trong hay méi quan hé gitra
cac ddi tuong. TN mo phong dugc hiéu 1a cac TN
duoc xay dung tir nhitng dung cu va dbi twong mo
phong trén co sé cac déi twong thuc. Khi tién hanh
TN trén cac ddi tuong md phong do sé thu duoc két
gua phu hop vaéi cac quy luat nhur cac TN thuc. Do
vay, khi tién hanh TN loai ndy, SV c6 thé kham pha
duoc nhitng thudc tinh hay cac méi quan hé giira
cac dbdi tuong.

.....

H|nh 1. Thi nghiém md phong vé su né Vi nhiét cuia
vat ran

- TN do: TN duogc xay dung tir cAc dung
cu TN, cac d6i twong dwoc tao ra trong moi
truong 40 cia MVT. Khi tién hanh TN trén cac
d6i twong a0 s& cho két qua nhu trén TN thyc.
Trong TN 4o, cac dbi twong, cac thiét bi, cac
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cdng cu,... dugc sir dung rat giéng véi cac ddi
tuong, cac thiét bi, cac cbng cu,... trong thuc té.
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Hinh 2. Thi nghiém 40 Su nd vi nhiét cua vat ran

- Phim thi nghiém: c6 thé hiéu la mot
video clip ghi lai cac hién tuong vat li dién ra
trong thuc té, né dwoc ghi hinh lai va dugc trinh
dién trong tiét hoc.Thong thuong, day la nhiing
hién twong khong thé tién hanh trong pham vi
truong hoc, nhung né c6 thé quan sat trong thuc
té cudc SOng

Can ctr vao ndi dung ctia cac doan phim
TN, c6 thé phan loai nhu sau:

+ Poan phim quay lai qua trinh tién hanh
TN vat Ii bang TN duoc trang cap.

+ Poan phim quay lai qué trinh tién hanh
TN vat Ii bang TN ty tao & ngoai pham vi khéng
gian 16p hoc.

+ Doan phim quay lai mot hién tuong
thuc té lién quan dén kién thirc vat Ii

Hinh 3. Nguyén téc~hoat dong cua ro-le nhigt
+ Poan phim xau chuoi nhiéu mé phong hoat
hinh @€ lam sang té mot kién thirc vat i

Hinh 4. Phan biét cau tao phan tir ba thé ran, long, khi
2.2.2. Uu diém va hgn ché cua thi nghiém trén
may vi tinh
* Uy diem:
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- GV ¢6 thé chu dong tuy chinh toc d6 TN
nhanh hay cham, tam dirng hoic tua di tua lai nhiéu
lan dé phan tich, 1am rd noi dung kién thic cé lign
quan;

- C6 thé truyén thu cho SV khéi lugng
kién thuc 16n, chinh xac va dién cam trong thoi
gian tuong ddi ngan;

- SV ¢6 thé dé dang quan sat & moi goc
l6p khéc nhau khi st dung man hinh Ién dé trinh
chiéu cac TN trén MVT.

*Hgn ché:

- Viéc khai thadc va sir dung TN trén
MVT vao DH vat i it nhidu doi hoéi trinh do
CNTT & muc d¢ nhat dinh ciia GV. Dac biét, khi
GV tu minh thiét ké, chinh stra cac TN trén MVT
theo dung y ¢6 DH riéng ctia ban than thi yéu cau
vé trinh 6 CNTT va dau tu vé thoi gian twong
dbi cao.

3. BIEN PHAP SU DUNG PHOI HOP HIEU
QUA CAC LOAI HINH THi NGHIEM
TRONG DAY HOQC VAT LI O TRUONG
PHCNQN
3.1. Tiing cwong sir dung thi nghiém mé dau bing
thi nghiém tu tao dé tao tinh hudng c6 van dé

Tao tinh hudng c6 van dé dé mo dau bai
DH vat Ii 1a rat can thiét. Co nhiéu cach khac
nhau dé tao tinh huéng c6 van dé nhung bién
phép mang lai hiéu qua cao va tryc quan nhat la
tang cuong sir dung TN mé dau bang cac TN tu
tao. Trong mot sé truong hop khong thé tién
hanh TN tu tao, cd thé cho SV xem cac doan
phim TN chira dung céc tinh huong ¢6 van dé.
Nhiing TN nay khong can phai quéa phuc tap, tuy
nhién SV sé& kho cd thé giai thich véi nhiing kién
thiae da duoc hoc. Sy kho khan nay nam trong
ving phét trién gan, do d6 sé& kich thich hing tha
hoc tap, khéat khao chiém linh tri thuc véi muc
dich 1am sang t6 hién tuong cua SV.
3.2. Giai quyét van d& mat cach hop li bing
cach dwa ra thi nghiém khao sat, két hep minh
hoa dung lic véi thi nghiém trén may vi tinh

Thong qua TN, SV c¢6 thé tiép thu duoc
mot s6 thdng tin nhat dinh tir nhiing van dé dang
hoc. Viéc dua ra TN khao sat, TN minh hoa dang
lic s& gilp cho SVthu thap thdng tin mot cach dé
dang, tao diéu kién dé dua ra nhiing dénh gia so
bo vé tinh chat cua céc su vat, hién tuong. St
dung TN dé khao sat ludn ting cuong tinh thuyét
phuc va hinh thanh thé giéi quan cho SV. Ngoai
ra, viéc st dung TN trén MVT dé minh hoa s&
gitp SV hiéu rd ban chat cac hién tugng vat Ii
mot cachdé dang hon.
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3.3. Két hop thi nghiém biéu dién caa gido
vién va thi nghiém truc dién ciaa sinh vién dé
kich thich hiéng tha va rén luyén ki nang thuc
hanh cho sinh vién

Ban than SV khong thé tu lap rap, tién
hanh cac TN maot cach c6 hiéu qua. Vi néu lam
TN khong thanh cong sé& khién cac em chéan nan
va mét ty tin vao ban than. Do d6, GV can phai
kién tri, c6 ké hoach cu thé, van dung phdi hop
TN ciia GV va TN cua SV dé rén luyén kha ning
tu duy ciing nhu ki nang thyc hanh tong hop, tao
diéu kién cho cac em lam quen, biét cach sir dung
cac dung cu do luong, thiét bi ki thuat thdng
dung trong cudc séng hang ngay. DS voi mot s6
TN biéu didn, GV c6 thé gigi thiéu so qua vé
dung cu va SV dugc thao tac tryc tiép dudi su
hudng dan caa GV. Tuy nhién, s& rat kho dé tat
ca cac SV déu duogc thao tac vai loai TN nay. Do
d6, TN tu tao la giai phap dé ting cudng hung
thu va ren luyén ki nang thyc hanh cho SV.
3.4. Chu trong dén viéc rén luyén cho sinh vién
Ki niing giai bai tap thi nghiém

Bai tap TN la phuong tién dé nang cao nhan
thirc cam tinh va li tinh cho SV. Thbng qua viéc
giai bai tap TN, cac thao tac tu duy nhu phan tich,
so sanh, khai quat hoa... dugc rén luyén va phat
trién. Bai tap TN 14 loai bai tap yéu cau cao tinh tich
cuc, tu luc cua SV qua cac thao tac tay chan va tri
tué. Qua d6 thoi quen dit cau hoi, tinh than doc lap
suy nghi, tu duy khoa hoc, tu duy sang tao cua SV
duoc rén luyén va co co hoi phéat trién.
3.5. Pinh hwéng cho hoc sinh thao luan vé cac
phwong an thiét ké, ché tao va tién hanh thi
nghiém nham phat huy tinh tich cuc, chi déng
sang tao trong nhan thic va kha nang van
dung kién thirc vao thyec tién

Viéc trao ddi, thao luan, tranh luan s& gidp
SV manh dan trong dién dat, boc 16 quan diém
cia ban than, dong thoi hoc hoi thém kinh
nghiém cua cac ban khéc trong 16p. Diéu nay con
gop phan phat huy tinh tich cuc, tu luc, phét trién
ning lyc giao tiép, khic phuc yéu diém rut re
trong hoc tap. Do d6 s& gilp SV tu tin, cha déng
trong hoc tap va hiéu qua trong viéc van dung
kién thirc vao thuc tién.
3.6. Tang cwong s dung thi nghiém trén may
vi tinh hé trg thi nghiém trong day hoc vat li

Ddi véi TN, MVT hd tro voi nhiéu hinh
thic nhu: m6 phong TN, TN md phong, TN ao,
phim TN..., ngoai ra con hd tro TN thuc ¢6 cac
dung cu va phan mém chuyén biét. Str dung MVT
hd trg TN s& gop phan tao didu kién dé ddi mai
PPDH theo huéng tich cuc hod hoat ddng nhén
thirc, timg budc phap trién niang lyc SV. Pac biét
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d6i voi nhitng qua trinh, hién tuong vat i dién ra
quéa nhanh, quéa cham, thi viéc st dung TN trén
MVT s& gitp SV hiéu rd kién thirc, thiy rd nhirng
bién di noi tai bén trong ciia cac qua trinh.

3.7. Quy trinh sir dung phdi hep céc loai hinh
thi nghiém trong day hoc vat li

Quy trinh sir dung phdi hop cac loai hinh
TN trong DH vat 1i dugc dé xuét dua trén co so
quy trinh chung thiét ké bai day hoc, dong thoi
bao dam cac nguyén tic st dung phdi hop céc
loai hinh TN. Quy trinh ndy gém 8 budc:

- Budc 1: Xdc dinh muc tiéu bai hoc. Dua
vao chuong trinh dé xac dinh nhiing muc tiéu vé
kién thirc, ki ning, thai do, ning lyc, d6 1a nhirng
gi nguoi hoc can dat duoc sau khi hoan thanh bai
hoc. Viéc xac dinh muc tiéu bai hoc 1 rat can
thiét va co tim quan trong dic biét, vi qua d6 méi
xac dinh dugc phuong hudng, tiéu chi dé quyét
dinh vé noi dung, PP, phuong tién DH, c6 dugc %
tuong ro rang ve nhitng noi dung can kiém tra,
danh gia sau mdi bai hoc.

- Butde 2: Xéc dinh vai tro cia thi nghiém doi
Vi myc tidu day hoc. Tuy theo muc tiéu cu thé cia
tirng bai hoc khac nhau dé xac dinh muc do vu tiéu
cua tung loai hinh TN theo cac murc d6 khéc nhaul.

- Budc 3: Kiém tra tinh hinh si dung cua
thi nghiém lién quan dén ngi dung bai hoc. Tuy
theo tinh hinh thuc t& cua TN (c6 hay khong, st
dung dugc hay khong, s6 ligu chinh xéac hay khéng)
dé xac dinh phuong an sir dung phu hop trong
QTDH.

- Buoc 4: Xay dung danh muc TN lién
quan dén néi dung bai hoc. GV can nghién ctru ki
cac ndi dung kién thirc lién quan dén bai hoc, phan
tich cac hién tuong vat Ii xay ra dé thiy rd co ché
cua hién tugng. Qua d6 GV dinh hudng, 1ap danh
sach cac TN cu thé can dung trong bai, ciing nhu
cach sir dung caa mdi loai hinh TN trong timg don
vi kién thire. D6i v6i TN tu tao thi can phai c6 su
gia cdng, lam thir truée, dé dam bao TN xay ra
thanh cong. Di vai cac hinh thac TN trén MVT,
GV c6 thé khai thac, suu tam tir nhidu ngudn khéc
nhau, nhu: internet, dia CD, VCD, DVD,...Nhiing
TN nay nén duoc tap trung lai va to chirc luu trix
trén MVT, tao su tién lgi trong QTDH.

- Buoc 5: Lua chon phuwong phdip DH
chi dgo. Khi &p dung mot PPDH cu thé, ngoai
viéc phét trién tu duy, logic cho SV, GV dong
thoi di gop phan gido duc SV céc phdm chat
quan trong. Tuy thugc vao muc tiéu cua bai hoc,
cac yéu t6 khac dé lya chon PPDH thich hop la
mot trong cac bién phap nang cao hiéu qua cua
QTDH.
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- Budc 6: Xdc dinh vi tri timg logi hinh thi
nghiém phu hop Véi cdac giai dogn cua phuong
phap day hoc da chon. Sau khi lya chon PPDH chi
dao, s& tién hanh phan b céc loai hinh TN vao
ting giai doan cua PPDH cy thé. C6 hai kiéu
phan bé phdi hop c6 thé ké dén, bao gom: phdi
hop céc loai hinh TN gitra cac giai doan DH khac
nhau, va phdi hop nhiéu loai hinh TN trong cling
mot giai doan DH.

- Buéc 7: Thiét ké tién trinh day hoc. Lén
ké hoach DH chi tiét dong nghia véi viéc soan
thao mot kich ban hoan chinh cho tiét day. San
pham cuaa viéc 1am nay la gi4o an chi tiét vé
QTDH s& dién ra. K& hoach DH cang chi tiét bao
nhiéu thi hiéu qua gio hoc s& chat luong biy
nhiéu. K& hoach DH can thé hién r5 ¥ d6 ma muc
dich cua cac phwong &n sir dung phdi hop cac
loai hinh TN. Tuy thudc vao dbi twong SV, va
diéu kién cu thé dé c6 su diéu chinh phi hop.

- Buréc 8: Té chirc day hoc theo tién trinh
da thiét ké. Pay 1a giai doan GV hién thuc hoa y
tuong DH d3 xay dyng trén nhimg déi tuong SV
cu thé. Qua day, GV sé& danh gia duoc su phi hop
clia cac phuong an DH va c6 su diéu chinh hop Ii.
4. SU DUNG PHOI HQP CAC LOAI HINH
THI NGHIEM TRONG DAY HQC MQT SO
KIEN THUC PHAN NHIET HQOC TRONG
HQC PHAN VAT LI PAI CUONG O
TRUONG PHCNQN NHAM PHAT TRIEN
NANG LUC CHO NGUOI HOC
4.1. Khai quat phan Nhiét hec

Nhiét hoc la mot trong nhitng bo phan cua
vat Ii hoc ¢é nhiém vu nghién ctru cac hién tugng
lién quan dén chuyén dong va twong tic cta cac
phan tir. Trong chwong trinh hoc phan vat 1i dai
cuong giang day tai truong DPHCNQN, toan b
noi dung kién thirc phan Nhiét hoc phan b thanh
2 noi dung chinh: “Chét khi - Phuong trinh trang
thai khi 1y tuéng”, “Nhiét dong luc hoc”. Phin "
Chat khi — Phuong trinh trang théi khi 1y tuong”
noi dung dé cap dén ciu tric phan tir ciing nhu
tinh chat nhiét cua chat ¢ trang thai khi; thuyét
dong hoc phan tir cia chat khi, cac dinh luat vé
chat khi va phuong trinh trang thai cua khi Ii
tuong. Phan "Nhiét dong lec hoc" trinh bay mot
s6 khéai niém cua nhiét dong luc hoc nhu: noi
nang, cong, nhiét lugng, nguyén li 1 va nguyén li
Il nhiét @ong luc hoc.

4.2. Mt sb thi nghiém tu tao phan Nhiét hoc

Nhiét hoc la mét trong nhitng ndi dung
kién thtrc Vat I c6 thé tién hanh kha nhiéu TN ty
tao. Tuy nhién trong bai viét nay xac dinh ddi
tugng chinh trong viéc thiét ké, tién hanh nhiing
TN nay 1a SV. Do d6, mot s6 TN tu tao duoc
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trinh bay dudi day la nhirng TN don gian, it phai
gia céng, d& thanh cong va cho két qua nhanh.
4.2.1. Thi nghiém qud trinh dang nhiét

- Thi nghiém 1
Chuan bi: 01 ng xilanh loai I6n ¢& 60 cm?3; 01
qua bong bong di duoc thdi co dudong kinh nho.

Hinh 5. TN véi qua bong béng trong 6ng xilanh

Tién hanh TN: Bat qua bong béng nho
vao trong ong xilanh. Hat khéng khi vao éng,
dung dau ngon tay bit kin miéng xilanh. Khi 4n
pit-ting xudng thi thdy qua bong bong xep lai.
Khi kéo pit-tong 1én thi thdy qua bong béng
phinh to ra.

- Thi nghiém 2: dong nuéc chay la ki
Chuan bi: 01 lo nhya trong sudt c6 nip day kin;
01 phéu; 02 ng hit; 01 ca dung nudce va it nudc.

Hinh 6. TN vé dong nudc chay la ki
Tién hanh TN: Lap rap dung cu nhu hinh v&. Cho
nuéc vao day 1/3 cua lo nhwa. D6 nuéc vao
phiéu theo hai truong hop: rét nugc lién tuc thi
¢6 nudce chay ra tir dng con lai va rot nudc tir tir
thi khong ¢6 nudc chay ra tir 5ng con lai.
4.2.2. Thi nghiém qua trinh dang tich

- Thi nghiém 1: qua tring lot vao chai
Chuan bi:1 chai thuy tinh (hoac nhua) trong sudt
c6 miéng nho; 1 qua tring ludc san da boc vo; 1
bat lra; 1 chai cony té; Bong gon va que gap.

J
Hinh 7. Dung cu TN qua trang lot vao chai )
Tien hanh TN: Ban dau qua trang khong the
lot vao trong miéng chai. Nhung khi dung bat ltra dot

* HNKHCN Lan VI thang 05/2020



DAl HOC CONG NGHIEP QUANG NINH

bong gon ddt vao trong chai, sau d6 dat qua triang 1én
miéng chai thi qua trang tir tir chui tot vao trong.

- Thi nghiém 2: Ldy qud triing ra khéi chai

Chuan bi: 2 chai nuéc sudi; 1 qua tring
lude chin da boc vo; Bat lia va it gidy.

Tién hanh TN: Cho qua trang vao trong
chai tht nhat theo céach tién hanh thi nghiém 1.
Pé lay qua trang ra khoi chai thir nhét, lam TN
hoan toan tuong tu, nhung dat Up co chai tha
nhat c6 qua trang Ién cb chai tha hai. Khi ngon
lra trong chai thtr hai tit di, qua trang sé bit hit
dan sang chai tht hai. Ngay ldc qua trimg vira lot
phan qua chai thir hai thi nhanh chéng tach hai
chai ra, ta liy duoc qua triing ra khoi chai.

Hinh 8. Lay qua tring ra khoi chai
4.2.3. Thi nghiém phuwong trinh trang thai cua khi
I tuong

Thi nghiém 1: théi phong qud béng bang
nudt ndng

Chuan bi: 1 chai nhya dyng nudc sudi; 1
bong bay c& wvira; 02 bat dyng nudc; Nudc nong;
Nudc mét.

Tién hanh TN: Gin qua bong chua duoc
thdi cang vao miéng chai nudc sudi. Nhing chai
nudc sudi vao bat dung nudc nong va quan sat
qua bong bi phong 1én. Sau d6 nhung vao bat
nudc lanh thi qua bong lai xep lai nhu ban dau.

Hinh 9. Cac budc cua TN thdi phdng qua bong bang
nuGc néng
Thi nghiém 2: TN ldy dong xu ra khéi nuréc
Chuan bi: 1 dia sau c6 nuéc lap xap; 1
ddng xu: 1 ngon nén nho; 1 li thuy tinh.
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Hinh 10. TN Iy dong xu ra khoi nuéc
Tién hanh TN: Tha dong xu vao trong dia
c6 nude. Pat cdy nén nho da duoc thap sang vao
trong dia. Sau d6 Gp chiéc li 18n ngon nén, nén s&
tat di va nudce trong li dang cao I8n tir tir. Lac nay
c6 thé lay dong xu ra khoi dia ma tay khong bi
dinh nuéc.
4.3. Khai thac thi nghiém trén may vi tinh
phan Nhiét hec

Nhitng TN trén MVT phan Nhiét hoc c6
thé duoc khai thac tr nhidu nguon khac nhau.
Ngudn khai thac chira dung mot khéi luong Ion
thdng tin vé cac TN vat |i 1a cac website chuyén vé
DH vat li nhur; https://phet.colorado.edu;
http://thuvienvatly.com; http://tulieu.violet.vn...

Ngoai ra, nhimg tu liéu DH nay con
duoc khai thac tir kho tai nguyén khong 15
http://youtube.com véi cac tir khoa tim kiém
phu hop. Bdi véi md phong TN, TN mé phong,
TN ao, thi PhET la mot dia chi khai thac hop Ii.
Website nay thuoc Dy &n MO phong tuong tac
do nha Vat 1y doat giai Nobel, Carl Wieman,
sang lap nam 2002 tai DPai hoc Colorado
Boulder v&i muc dich tao ra cac md phong
twong tac mién phi thudc linh vuc toan va khoa
hoc. M6 phong PhET duoc sang tao dua trén cac
cdng trinh nghién ceu vé khoa hoc gido duc
nham thu hat SV vao mot méi truong truc quan,
c6 thé hoc tap thdng qua cac hoat dong tim toi
va kham pha.

IVUIUNG

foutube: Ty May To M&

11 » o) 109/197

Hinh 12.Video vé qua trinh dang &p cua chat khi
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Hinh 13.Video vé& nguyén tac hoat dong ciia dong co
nhiét
5. THAO LUAN
Qua qua trinh ap dung phéi hop céc loai
hinh thi nghiém vat Ii trong day hoc hoc phan vat
li dai cuong ¢ truong PHCNQN trong miy nim
gan day, chung to6i nhan thay: Day hoc theo
hudng nay da giap SV phat huy dugc vai tro
trung tam cua hoat dong va chu dong chiém linh
tri thuc, 1am cho gio hoc tré nén séi dong va hap
dan SV hon. Quy trinh DH nay da dam bao duoc
C4c y8u cau vé& mat su pham va muc tiéu DH vat
Ii hién nay.

Hinh 11. SV hang tha khi dugc ty minh lam TN
- Péi véi hoat dong day cua GV, sir dung phbi
hop cac loai hinh TN vao DH da giap GV da
dang hoé cac hinh thic cang cb va kiém tra kién
thire cua SV, tang thoi gian trao d6i va tuong tac
IAn nhau gitta GV va SV, giita SV véi SV.
- Dbi vai hoat dong hoc caa SV, nho viéc thuc
hién céc nhiém vu duoc giao lién quan dén TN
nén SV rat tap trung va hang thi trong viéc
tham gia xay dung bai, phat trién ning luc tu
duy sang tao.
6. KET LUAN

Dé nang cao chét lugng day hoc ddi vai bo
moén vat Ii noi riéng va chat luong dao tao noi
chung cua truong DPHCNQN, can ¢ su phdi hop
chat ché gitra Ban lanh dao Nha truong va GV
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trong viéc hoan chinh hé théng TN, tranh hién
tuong ¢6 TN nhung khong thé sir dung vi khong
bao dam chat luong. Ban gidm hiéu nha truong
ciing nén c6 hinh thuc khuyén khich GV ting
cudng sang tao cac thi nghiém tu ché d&é phuc vu
giang day. Doi moi DH ludn phai gan lién vai doi
mai kiém tra danh gia. Do d6, ¢ GV va SV nhan
thirc dang dén vé vai trd ciia TN, ciing nhu ting
cuong sir dung phéi hop cac loai hinh TN trong DH
thi qué trinh kiém tra danh gia can lién quan dén
van dé nay. Tt 13, ciing nén sir dung phéi hop cac
loai hinh TN trong kiém tra danh gia.
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T6m tit

Tur khoa:

Hé phu(mg trinh Navier-StOkes; '
Nghiém yeu, Sy ton tai nghiém, Bat
dang thirc nang luong.

Phuong trinh Parabolic phi tuyén tong quat c6 dang
u, —Au=F(xt,u,).

Viéc nghién ctru cac phuong trinh va hé phuong trinh parabolic phi
tuyén da dong vai tro quan trong trong ly thuyét phuong trinh dao
ham riéng. Hién nay, nhiéu van dé theo huéng nay van con la van
dé mo ddi vai cac chuyén gia. Cung vai sy phat trién khdng ngirng
ctia Toan hoc ciing nhu khoa hoc, k thuat nhiéu bai toan lién quan
dén sy ton tai nghiém c6 dién, tinh duy nhit va dé tron cua nghiém
cac phuong trinh Parabolic phi tuyén da xuét hién. Hé phuong trinh
Navier- Stokes la mot trong nhitng phuong trinh Parabolic phi
tuyén dang rat dugc quan tim, dic biét, gan day co rat nhiéu cac
nghién cru Vé sy ton tai, tinh chinh quy, do tron va dang diéu tiém
can cho céc loai nghiém cua hé phuong trinh Navier- Stokes.

1. NGHIEM YEU TOAN CUC CUA HE
PHUONG TRINH NAVEIER

TRONG MIEN TONG QUAT

mo ta gia toc cua cic hat nho trong dong
chay. SO hang —vAu=—v (D} +..+ D} )u

miéu ta lyc ma sat gitra cac hat nho ctiia dong

STOKES

1.1. H¢ phuong trinh Navier - Stokes trong
mién téng quat

Gia sir rang su chuyén dong ctia dong

chay dugc miéu ta bdi hé phuong trinh

u —vAu+uVu+vp=1f (1)

trong d6 divu=0vdi te [O,T],X e Q. Hé
phuong trinh nay dugc goi 1a h¢ phuong trinh
Navier- Stokes. Phuong trinh déau ti€n mé ta
su can béng cua cac luc theo fijnh luat 11
Newton. biéu kién divu =0 thé hién dong
chay 1a dong nhét va khong nén duoc.

Hang s0 v >0 duoc goi 1a d6 nhot
cia dong chdy. N6 phu thudc vao tinh chat
vat 1y cua dong chay va luon la hang so co
dinh, U, nghia 1a dao ham theo huéng thoi

gian, ta c6 thé viét
dt ot

S6 hang

u+uvVu=u,+| U —+..+uUu —|U
OX, OX

n

chay. Vp :(D Dn) p la gradient cua é&p
suét p-

H¢ phuong trinh Navier- Stokes la mot
hé thong gom (n + 1) phuong trinh dao ham
riéng v6i (n+ 1) bién (t,X,...,X,) va (n+1)
ham chua biét ( p,u,...,u;
hé phuong trinh ta thém diéu kién bién

’ ul, =0 )
néu 0Q# .

Diéu nay c6 nghia la u(t,x) =0 voéi
te[0,T) va X € Q. Do d6 ta s& thém diéu
kién ban dau u(0) =u,
ban dau tai thoi diém t = 0. Didu nay c6 nghia
la u(0, x) =u,(x) véi xeQ.

H¢ phuong trinh (1) cung vdi didu
kién (2), (3) dugc goi la bai toan vadi di€u kién

). bé nghién cuu

(3) 1a van téc

hén hop bién ban dau f,u, cho hé¢ phuong
trinh Navier- Stokes.

Muc ti€u cta bai bao la gidi thi€u ve
su ton tai va tinh duy nhat cta nghiém yéu
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cho hé phuong trinh Navier- Stokes trong
mién téng quat Q c R®.

.. Trong truong hop n = 2, thi nhing
van dé trén da duoc giai quyét boi Olga -
Ladyzhenskaya, Vién si Vién han lam Khoa
hoc Nga va dugc cong bo trong [2]. .
Trong truong hop n = 3 thi van dé vé sy ton tai
cia nghiém yéu cho hé¢ phuong trinh Navier -
Stokes da duoc H.Sohr dua ra trong [5] v&i mién
Q=R® va trong [1] voi mién tong quéat bat ky.
Tuy nhién van dé vé su duy nhit cia nghiém yéu
trong mién téng quat van con dé ng6 cho dén
ngay nay. Sau H.Sohr, rat nhiéu nha toan hoc da
nghién ciru v€ sy ton tai va tinh duy nhat cua
nghiém yeu doi vdi hé Navier- Stokes, xem [3],
[41, 15]...

1.2. Nghiém yéu ciia hé phwong trinh Navier —
Stokes
Gia st QcR® 1a mién téng quat,
U € L2 ()12 gid trj ban ddu, f = f, +divF
trong do
fy e L ([0.T)i(Q)),F e L, ([0.T); L*()).
Xét h¢ phuong trinh Navier — Stokes
trong mién tong quat:

u —uvVu—-Au+Vp=f

divu=0 @
|, =0

u|t:0 ZUO(X)

Khi d6
uel”(0T;L%(Q))NL*(0.T:We2(Q))
voi 0<T <oo dugc goi la nghiém yéu cua hg
phuong trinh (4) néu thoa méan hé thac

_<u’ W >Q,T + <Vu, VW>Q,T

—(uu, vw), - =(u,,w(0))_
véi moi w e C;’ ([o,T];cng (Q)) Xem [4].

2. SU'TON TAI VA TINH DUY NHAT CUA
NGHIEM YEU TOAN CUC CHO HE
PHUONG TRINH NAVIER - STOKES

2.1. Sw ton tai cia nghiém yéu toan cuc cho hé
phwong trinh Navier — Stokes

Pinh Iy 2.1. Gia sir Q< R® 1a mot mién bt ky,
0<T<ovauel’(Q)vaf="f +divF

trong do
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foe L ([0.T)iL2(Q)),F e L3, ([0.T); L*())-
Khi d6, ton tai mot nghiém yéu

uely ([0,T);L2 (@)L ([0.T); W52 (@)
ctia hé phuong trinh Navier — Stokes (4) véi diéu
kién ban dau  f,u, théa méan céc tinh chét sau

a) u:[0,T)— L2 () lalién tuc yéu véi
u(0)=u,.

b) u thoa man bat dang thirc nang luong

1 1
Lo v vl <2+ [ (1), 00
—I;(F,u)gdr, te[O,T).

¢) Nghiém yéu u thoa man

IIUoll

—IIU N +vIVUL; +8[fo|;

2,2,T" 21T

+av|F| vT'e[0,T).

2,21

2.2. Tinh duy nhat nghiém yéu toan cuc cho hé
phwong trinh Navier - Stokes

Pé ching minh tinh duy nhét cia nghiém
yeu toan cuc cua hé phuong trinh Navier- Stokes
ta can mot s6 bo dé va dinh ly sau.

Bé dé 2.2. Gia st Q< R",n=2,3 1a mot mién
bat Ky, 0<T <o va
v L (0T (€))L ([0.T SWEE (42).
Khi d6 ta c6 két luan sau:

a)
VO]
va voi
{v(t)-vu(t),u(t)), =(div u(t)v(t),u(t)),
——(v(t)u(t), Vu(t)) <v ), V]u(t)| >

>|u (V=0
véi hau khapte[O,T).

b) V6i 2<g<00,2<5s<c0théa man
n 2 n .
—+—=—va
qg s 2
O<T‘<T,C=C(s,n)>O,C'=C‘(s,

(V) (@)

<d|v v(t),

n)>0
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ta co
EVEE! Y S R
ol ., <ov?[a]  <ovian]
o 2,8,T' 22T o
Aot 1 1
SCVS[AZU + ] T]SC'VSET.(u)Z<oo.
22T o

Pinh ly 2.3. Gia st Q< R",n=2,3 la mot mién
bitky 0<T SOo,ssﬂ cho u, e 2 (Q)va
n

f = f, +divF trong do

foe L ([0.T)iL2(Q)),F e i, ([0.T); *())-
Gia st

ue L ([0.T) L (Q) L ([0.T): Vo3 () 1
nghiém yéu cua hé phuong trinh Navier — Stokes
(4) voi diéu kién ban dau f,u, . Khi do,
u:[0,T)— L2 (Q) lalién tuc yéu véi u(0)=u,
trir ra nhirng tap c6 do do khong trong [0,T).

Ta c6 dinh ly vé dang thirc nang luong va

tinh lién tuc manh cua u.
pinh ly 2.4. Gia sir Q< R® 1a mot mién bat ky,
0<T <o va u,el’?(Q), f=f,+divF trong
do

fy € Lo ([0.T): 2(Q)), F e L ([0.T); ().
Cho

e L ([0 )L ()L ([0 WE (@) 12
mot nghiém yéu Cﬁ‘a hé phuong triph Navier —
Stokes (4) véi dieu kién ban dau f,u, va
welf ([0T)) ().

Khi d6 u:[0,T)—L2(Q) la lién tuc manh vi
u(0) =u,trir ra nhiig tap c6 do do khong trong

[0; T). i
Ta thu dugc dang thic nang lugng

1 t 1 t
§||“(t)||§ ] Ivulidr =], - [, f.u],d7
véi moi t €[0,T )va bat dang thic

2
21T

1
Lo, IVl <2l <8

2
2,2,T"
v,
voimoi T'e [O,T).
2.2.1. Phuong phap lam giam
Gia st Q< R",n>1 la mot mién bét ky
Q,cQ,Q =@ lamién bi chan.
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Ldy B, (x):={yeR";|x—y|<r} lamot hinh ciu
mé tam X, ban kinh r >0 va ldy ham F e C;’(R")
théa man céac tinh chat sau:
supF = B,(0),0<F sl,jBl(o) Fdx=1 (6)
F(x)=F(-x),vxeR".
Lay F, €Cy(R"),&>0 xéc dinh boi
F,(x)=&"F(s'x),xeR"(2.12)

Khi d6 supF < B,(0) va
IRn Fé,(x)dx:J.Rn F(y)dy=1

L. 1
Voi y =

==,dy=¢"dx.
&

Xét ham batky u e L}

» (ﬁ) va u(x):=0
Vi moi xeQ, khi dé uelf, (R") va
u®(x) :=IRn F.(x—y)u(y)dy,yeR".
Néu u lién tuc trén Q thi

imo’()-u(). v, )
Bo dé 2.5. Gia st Q<= R",n>1 la mot mién bat
ky, 1<g<o,&>0o. Khi do, véi moi u el (Q),
Fo U ) <[l ®

va Lm(F*u):u 9)

taco

véi chuan xac dinh trong L% (Q).

Ta s& sir dung hai bat dang thic sau dé
chitng minh tinh duy nhat cua nghiém yéu toan
cuc cho hé phuong trinh Navier — Stokes trong
mién tong quat.

Cho £+i:1, 1< p, p'<oo. Khidod
pl

p

S

fcoyecs focor o o oo

Bat dang thic (10) goi la bat ding thuc Holder
cho khong gian L"(Q).
Ta ciing can bat dang thic Young
a’h"™ <ca+(l-a)b<a+b
véi a,b > 0.

2.2.2. Tinh duy nhat nghi¢m yéu toan cuc
cho h¢ phuong trinh Navier - Stokes trong
mien tong quat
Pinh ly 2.6. Gia st Q< R" v6i n=2,3 la mot
mién bat ky, 0<T <o va gié tri
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U el (Q), f="f+divF
trong do
fye L ([0.T)i L (Q)), F e L, ([0.T); *(Q))-
Cho
uwe L ([0.T); L5 (2)) N L ([0.T): W2 ()
la hai nghiém yég cua hé phu:qng trinh Navier —
Stokes (4) voéi dieu ki¢n ban dau f,u, théa mén
o v Ivalide <ol + [T foul, e @
voimoi te[0,T) va n<g<w,2<s<w0

sao cho ﬂ+Es1.
g s

Khi d6, u=w trong [0,T).

Ching minh. Néu u =wtrong mdi khoang [0,T )
véi 0<T'<T thi ta c6 u=wtrong ca khoang
[0,T). Vivay, tacé thé gia sit 0<T <oo €6

foe L ([0T);L2(0)).F e Lfoc([O,T); 12(Q)" )
Theo gia thiét, ta co: we L, ([O,T); L (Q)”)

suy ra Wwe L,OC([O,T); LZ(Q)”Z). Ap dung Dinh
ly 2.4 ta thu duoc w:[0,T)— L, (Q) la lién tuc
manh v6i w(0)=u, trir ra nhirng tap co do do

bdng khong trong [0,T) va théa man dang thirc
nang lugng

S + v Ivwioe =
Vi moi te[O,T).
Budc tiép theo ta s& chi ra rang
(u(t),w(t)), + 2VI (Vu,vw)_dr

1
Sluol; + [ w],0r (12

= lu, +I0[f,u]gdr+jo[f,w]gdr

t t
+J'o(uu,Vw>Qdr+j0(ww,Vu>er
thoa mén véi moi t[0,T).
Dau tién, khéng mat tinh tong quét ta co
thé gia su rang N2 1 i N<Q<o,2<s<w,
q s

Khi do, ta chon q,,s, véi 2<0, <00,2<S, <0
thoa mén

Ap dung B6 dé 2.2 , ta dugc
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1
Jul, . . <Cv *E, (u)z <eo
va ||W|| L <o
Tur bat dang thac Holder suy ra
QT S C||\N||q1,sl;T ||W||q,s;T ||Vu||2,2;T <00 (15)
voi C=C(n)>0.

‘{ww,Vu )

Taco
{uu,Vw}Q =—(div uu,w>Q =
v6i hau hét t[0,T).

—(u-Vu,w)_  (16)

Tiép theo ta xac dinh s,,q, <2 sao cho

i1 11 11

¢ 2 g's, 25
suyral=—+— 1_i l
2 s2 S

Theo B6 dé 2.2(a) va bit dang thac Holder, ta
duoc

Kuu,Vw}Q‘ = Kdiv uu,w}g‘

<C, [div uu

[w] 7)

0,8:T q.s;T

=C,|u-Vu
<C,|u T

voi C, =C,(n)>0,C, =C2(n)>0.

0y,55:T |W||q s;T

vul, .

< 0
22 Wl

Do d6 j;KUU,VW>Q‘dT<oo va
.[;KWW'VU>Q}dT<°O véi moi te[0,T).

@3 (u(t).w(t)), +2v[ (Vu,vw), dr
Viy =l [ F.u], de+ [ 1], 0r

+f;<uu,VW>Qdz-+J.Ot<ww,Vu>er
thoa mén véi moi te[0,T).

Pé chang minh cdng thirc (13) ta sé dua
vao phuong phap lam giam véi n=1.

Xétham F e C;’(Q) véi tinh chét (6) .
Khi d6 F, eC;(Q),&>0 xdc dinh boi

F.(t)=¢"F (6’1t),t eR".
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va ham giam u® :[O,T)—> Li(Q) xac dinh boi Tiép tr]eo, ta s€ xét gigi han khi £ —0. St
‘ dung tinh chat (9) va cac uéc luong (14), (15) va
u®=(F,-u)(t)= J.o F.(t—7)u(z)dz,te[0,T). (17),taco
Tuong tu, ta xac dinh HVU _(Vu)g 221’ VW_(VW)S 221’ WW_(WW)
we, f2, F2, (uu)”, (ww)” Hdivuu —(divuu)’ - ,Hw-we HM;T
Xét 0<t, <T'<T,cb dinh & >0 voi fiAéu dan toi 0 khi & —>O.2T1‘r tinh chét (7) va tinh
g <tyg,<T—T'va 0<e<g,, theo tinh chit lién tuc cia w:[0,T) —> L, (Q)taco
ciia phuong phap lam giam ta duoc: u®,w’ ¢co ['L@HW(T )-w(T') , =0
dao ham lién tuc manh trong [t,,T"). Ta s& can Dou:[0,T)— L2 (Q) lién tuc yéu nén
thém ham thir dac biét . N e (T
A DS lim|(u(T")-u*(T"),h), [=0,he 2 ().

v=¢°h,peCy ((tO,T )), heCg, () trong diéu
kién caa nghiém yéu. Suy ra e , JE
d ] lim{u® (T7),w (7)), = (u* (T").w (T"),
U@ +v{(Vuy (£),vh) ‘
Q Tuong tu, thay T' bang t, ta dugc

) ), =16 0000, ~(F O, ) ), - (0)0),
voi moi te(t, T']. Thay h=w’(t) voi Vay cho &—0 trong mdi sé hang cua
tet, T, taco phuong trinh trén va cho t, —0ta ching minh

d i N ) duoc (13) véi t duoc thay bai T'.
<dtu (t).w >Q+V<(VU) (t).(Vw) > Trong phan tiép theo, ta s& chitng minh bét

Suyra

Q

(v oy (.}, {15 ), ~(F- .o ), 0
+((div uu) (t),w’ :Ugt,WSQ—FEt,VW 5 1 ) ¢ 2
Fong ty .6 o E||u(t)—w(t)||2+1/J‘0||V(u—w)||2dr (18)
<EW5,U8> +V<(VW)S,(VU)S> SIO<W,(U—W)‘V(U—W)>QdT
dt Q o V&I moi te[to,T].
+((divww)ur) =(F5(1).u7), ~(F* (1).(Vu)) That vy, diu tién ta s& chi ra (18) 1 hoan

2 toan xac dinh. Tir (14) va B6 dé 2.2(b), ta c6

VGi moi te[tO,T']. RN 2
_ 5 _
L4y tong hai phuong trinh va lay tich phan hai ||u W”ql'Sl?T <Cv 2 A7 (u-w) - ||u W”2°°T
vé, ta dugc , o
I[<diug,wg> +<ug,diwg> jdt =C|v(u- W||22T Ju- W”zocT (19)
t e b J/a voi C=C(s,,n)>0.
= (0 (T),w (T)) +(u” (t) W' (t)) Tir (14), ta ¢6
{ . . (14)
Ap dung cdng thirc tich phén tirng phan ta dwoc It‘<w’(u —w)-V(u _W)> ‘dr
=<u‘9 (T, w (T )> +<ug(to),wg (t0)> 0 @
2 T V v Qg dt ? < C1||W||q,s;T "U —W [N ||V(U _W)"Z 2T (20)
+v_[<u)(w)>Q o B
o (e f> (v Jor SColl V0w vl <o
(ks (1), Yot véi C,=C,(n )>O,C2_Cz(sl,n)>0.
Viy (18) la hoan toan xéc dinh.
_J.t (<|: (VW) >Q +<|:v,(vU)s >Q )dt. bé chirng minh (18) ta s dung (16) va

dang thuc
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(uu,Vw}Q +(ww,Vu>Q :(W,W~Vu>Q —(w,u -Vu)Q
=<w,(w—u)~Vu>Q.

T B6 dé 2.2(a) ta co

<W,(W—U)-VU>Q :<(W_U)W’VW>Q

=%<W—U,V|W|2>Q = —%<div(w—u),|w|2>Q =0

Tir d6 suy ra
(uu,vw) _ +(ww,Vu)

=<W,(W—U)~V(U—W)>Q.
Lay téng cua (11) va (12) trirdi (13) va sir dung
(20) ta suy ra (18) .
Xét T' batky voi 0<T'<T, dat
W:=u-wva

(20)

W =—SUPIIW N +v],

L4y sup ca hai vé cua (18) ta duqc bt dang thire
-
[T <2f, [(ww-vw) |dz.

Tur (19), thay T bang T' va su dung bat dang
thac Young ta co

2 2
IWE, <Gl JPWL, o IVWIE, W2
<C, Wl VWL, (IVWI, . 45, )
<C, o, W @

voi C, =C,(n)>0,C, =C,(s,,n,v)>0.

Do we LS([O,T); Lq(Q)") va C, khong phu
thuoc vao T' ta cd thé chon T' thoa man

Co W, - <2

suy ra (1-C, |, ... )]VW[;. <o0.

Vay [VW|..=0 hay u=w trong [0,T"). Do C,
khang phu thugc vao T ta c6 thé 1p lai qua
trinh trén néu T'<T. Ta xac dinh 0,W bang
cach T:=u(T'+t),W:=w(T'+t),0<t<T'-T va
0(0)=w(0). Khi do, theo chitng minh trén ta
ciing chi rarang u=w trong [T"T") véi
T'<T"<T.

Lap lai hitu han budc qua trinh trén ta dugc
u=w trong [0,T).

Dinh ly dugc chitng minh

169

3. KET LUAN

Phuong trinh Navier - Stokes m ta chuyén
dong cua dong chay chat long va chat khi trong
ty nhién, thuong dugc nhic téi nhiéu trong dong
luc hoc chét luu (Fluid Dynamics). Dya vio
phuong trinh nay, tuy vao timg trudng hop cu thé
trong thuc té, ta s& co nhiing gia tri twong Ung
cho cac bién trong phwong trinh. Sau d6 ding
phuong phap sé két hop lap trinh dua trén
phuong trinh nay, ta s€ c6 nhiing hinh v€ mo
phong chuyén dong ciia chét luu. Tir d6 ta c6 thé
du doan, thay doi gia tri va quan sat chi don gian
bang phan mém ma khong can thuc nghiém thuc
té. C6 thé liét ké mot sd hién tuong/sy vat thuc té
¢6 su hién dién ctia phuong trinh Navier - Stokes
nhu: nhiét luong luu théng khi mot chiéc may
bay dang bay, dong nudc dang chdy qua nhiing
vat can , ludng khi di chuyén trong mot sO s vat
hién tuong... Bai bao trinh bay vé sy ton tai va
tinh duy nhét cia nghiém yéu toan cuc cua hé
phuong trinh Navier - Stokes trong mién tong
quat bat ky trong khdng gian ba chiéu khi thém
diéu kign (11). Qua d6 ta c6 thé nghién ciu va
md ta cac hién tuong vé su chuyen dong cua chét
long hay chat khi trong thyc tién cugc song.
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T(%?Chl'l’C day hoc mon Hoa hec thong qua hoat dgng trai nghiém
deé phat trién nang lwc cho hoc sinh sinh vién Trwong Pai hoc
Cong Nghiép Quang Ninh

Nguyén Thi Nhu Hoa, Pham Thi Thiy

Khoa Khoa hoc co bdn, Trirong Dai hoc Cong nghiép Qudng Ninh
* Email: nhuhoadhcngn@gmail.com

Mobile: 0972014614

Tom tit

Tur khoa:
Trai nghiém; phat trién nang lyc; to
chuc day hoc; day hoc tich cuc

Day hoc theo dinh hudng phat trién nang lyc hoat déng cua
hoc sinh, dic biét 1a ning luc giai quyét van dé, ning luc séng tao,
dang va s& 1a xu thé va ciing 1a yéu cau dit ra cho nganh Giéo duc
clia cac nudc trén Thé gigi. San pham cua nganh Giéo duc la cac
hoc sinh budc dau co ning luc hoat dong thuc su. Diéu nay quyét
dinh cho sy ton tai x& hoi. “ Hoat dong trai nghiém” nham ting
cuong co hoi cua hoc sinh dwoc trai nghiém thyc tidén dé dé xuat
cach thurc thyuc hién hiéu qua. Trong day hoc ¢ ttrng mon hoc ciing
can xay dung cac chii dé va té chuc day hoc theo hudng ting cudng
cac hoat dong trai nghiém cé y nghia di véi hoc sinh. Tir d6 phat
trién cac nang luc cua ban than hoc sinh. Mén Hoé hoc 1a moén
khoa hoc thyc nghiém c6 nhiéu uwu thé trong viéc to chic cho
HSSV linh hoi, kién tao kién thic dya trén nhiing kinh nghiém
thuc té, théng qua cac thao tac thuc hanh, thir nghiém dé kiém

nghiém va tir 46 rat ra két luan mai.

1. GIOI THIEU CHUNG VE DAY HOC
TRAI NGHIEM [1]

Hoat dong trai nghiém trong nha truong
duogc hiéu 1a hoat dong c6 dong co, c6 ddi tuong
dé chiém linh, duoc to chuc bang céc viéc 1am cu
thé cua hoc sinh, dwgc thuc hién trong thuc té,
duoc sy dinh huéng, huéng dan cua nha truong.
Pbi tugng dé trai nghiém nam trong thuc tién.
Qua trai nghiém thyc tién, nguoi hoc c6 duogc
kién thirc, ki nang, tinh cam va y chi nhét dinh.
Su séng tao s& co dugc khi phai giai quyét cac
nhiém vy thyc tidn phai van dung kién thuc, ki
ning da c6 dé giai quyét van dé, ung dung trong
tinh hudng méi, khong theo chuan da co. Bic
biét, su trai nghi¢m tao ra va tang cuong cam
xuc, y chi, tinh cam dong thoi lay n6 lam dong
luc cho cac hoat dong hoc tap.

Khéi niém “Trai nghiém” dudi goc nhin su
pham duoc hiéu theo mét sé ¥ nghia sau:

- Trai nghiém gén voi mot hé thong kién
thirc va ky nang c6 dugc trong qua trinh giao duc
va dao tao chinh quy.

- Trai nghiém ciing gin vai hé théng kién
thuc, ky nang ma HS nhén dugc bén ngoai cac co
s& giao duc: Thong qua su giao tiép vai nhau, véi

nguoi 16n, hay qua nhiing tai liéu tham khao
khong dugc giang day trong nha truong. ..

- Trai nghiém (qua thuyc nghiém, thu
nghiém) la mot trong nhiimg phuong phap dao
tao, trong diéu kién thuc té hay ly thuyét nhat
dinh, dé thiét 1ap hoic minh hoa cho mét quan
diém ly luan hay ly thuyét cu thé.

2. CAC HINH THUC TO CHUC DAY HQC
TRAI NGHIEM
2.1. Té chirc hoat ddng trai nghiém trong lép
hec [2, 4]
2.1.1. Té chire tro choi

Tro choi 1a mét loai hinh hoat dong giai
tri, thu gian. T6 chirc tro choi trong gio hoc ¢6
thé dugc st dung trong nhiéu tinh huéng khac
nhau nhu khoi dong, dan nhap vao noi dung hoc
tap, cung cap va tiép nhan tri thirc; danh gia két
qua, rén luyén cac ki ning va cang cb nhing tri
thire da duoc tiép nhan,... Cac cau héi trong tro
choi thuong 1a nhitng cau hoi lién quan dén tinh
chat vat ly (trang thé&i, mau sac,...), tinh chét hoa
hoc, tén goi, cong thicc hod hoc va ung dung cua
cac chat. Tro choi giup phat huy tinh sang tao,
hp dan va gay hing tha cho HS; tao diéu kién
thuan loi cho HS tiép thu kién thac méi; gidp
chuyén tai tri thirc cua nhiéu linh vyuc khéc nhau;
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tao dugc bau khong khi than thién; tao cho HS
tc phong nhanh nhen,...
2.1.2. Sir dung phuong phdp dong vai

Pong vai 1a phuong phap t6 chuc cho HS
thue hanh, “lam tha” mot s6 cach &ng X nao d6
trong mot tinh hubng gia dinh. bay 1a phuong
phap nham giup HS suy nghi sau sic vé mot van
dé bang céach tap trung vao mét su viéc cu thé ma
cac em vira thuc hién hodc quan sat duoc. Viéc
“dién” khong phai 1a phan chinh cua phuong
phap ndy ma diéu quan trong thong qua viéc xay
dung kich ban de “dién” HS can huy dong nhiing
kinh nghiém, von tri thirc da c6 cua minh vé mot
van dé/ vai tro cing voi cam xtc thai do va su
lién tudng, tudng tuong dé cd thé sang tao ra
nhitng vai dién khac nhau ngay ca khi GV ra
cling mét tinh huéng.

Vi du: GV c6 thé yéu cau HS “Tuong tuong
minh 1& khi oxi, hdy gidi thiéu véi moi nguoi vé
ban than minh”.

2.1.3. Sur dung thi nghiém hoa hoc

Pay 1a hinh thuc t6 chac hoat dong
truyén thong va mang dic trung mén Hoa hoc.
HS duoc tién hanh cac thi nghiém hoic quan sét,
trai nghiém nhirng hién tuwong thi nghiém do GV
tién hanh. Trong hinh thirc nay HS dugc yéu cau
dua ra nhan dinh cia minh vé cac van dé khoa
hoc; kiém tra cac nhan dinh d6 thong qua viéc
thuc hién céc thi nghiém, tir d6 rat ra két luan can
thiét. O muc do tich cuc hon, GV cho phép HS
dé xuat va ty thiét ké mot sb thi nghiém:; to chirc
thao luan/ tranh luan vé mét sé nghién cau khoa
hoc. Tir 46 GV phan tich nhiing kién thic khoa
hoc duoc van dung nhu thé ndo trong mot sé hién
tugng khéac nhau cua doi sng thuc tién. Viéc trai
nghiém théng qua quan sat, phan tich tir két qua
thi nghiém Ia hinh thuc kha quan trong giup hinh
thanh nhan thire dong thai tao hing tha, niém tin
vao khoa hoc cho HS.
2.1.4. Xay dung md hinh

Duya trén nhiing kién thirc da c6, HS duoc
t6 chirc hoat dong tu thiét ké va séng tao ra cac mo
hinh hoac cac vat mau véi muc dich mo ta cac su
vat, hién tugng khoa hoc ciing nhu nguyén tac hoat
dong caa chdng. Vi du, HS c6 thé duoc yéu cau sir
dung nhiing nguyén liéu ty tim kiém trong moi
truong xung quanh dé tao nén mo hinh nguyén ti;
hoac cac em ciing c6 thé str dung cac su vat gan giii
VGi cudc séng dé md ta va gidi thiéu vé chu trinh
cachon trong tu nhién. Ngoai ra, cac md hinh va
mau vat ma HS séng tao nén tir cac chat lidu quen
thudc, cling c6 thé duoc ding dé kiém tra, thuc
nghiém mot thiét ké lién quan dén cac noi dung
khoa hoc dé cung xem liéu ly thuyét duoc hoc co
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chinh xac nhu thuc tién von nhin thay. Vi du ty tao
pin dién tir qua chanh, day dan va cac manh ddng
hay tur tao may loc nudc don gian,... Viéc yéu cau
HS xa&y dung m6 hinh tuan theo 4 budc trong quy
trinh hoc tap trai nghiém cua Kolb: HS dua trén
viéc huy dong kién thirc kinh nghiém da co cua ban
than dé phan tich, suy nghi vé nhiing kinh nghiém
tir d6 khai quat héa va triru twong hoa dé tu xay
dung mo hinh cia “ban than” va kiém nghiém
nhiing phan doan ctia minh dya trén viéc phén tich
san pham.
2.2. Té chitc hoat dong trong nha truong [1, 3]
2.2.1. Hoat déng cau lac bg Hoa hoc

Cau lac bd Hoa hoc la hinh thic sinh
hoat ngoai khéa cua nhém HS c¢6 cung s¢ truong,
nang khiéu, yéu thich héa hoc c6 co hoi phéat huy
nang luc cua minh, ddng thoi cang ¢d, mé rong
kién thuc hoa hoc cho HS, trang bi nhitng ki ning
can thiét gop phan phat trién va hoan thién nhan
cach HS, tao moi truong lam viéc giao luu, hop
tac, gilp HS hoc hoi, giao luu, tng xir. Cac hoat
dong thuong thiy trong cau lac bo cé thé 1a td
chtc nhitng budi biéu dién thi nghiém vui, ao
thuat vé hod hoc hay nhiing budi thao luan vé
mot chi d& cu thé (cac phuong phap 1am nhanh
bai tap hoa hoc hay trao ddi kinh nghiém hoc tap
mon Hoa,...).
2.2.2. Hgi thi/ cugc thi vé hoa hoc

Hoi thi/ cudc thi 1a mét trong nhitng hinh
thire t6 chac hoat dong hap dan, 16i cuén HS va
dat hiéu qua cao trong viéc tap hop, giao duc, rén
luyén va dinh hudng gié tri cho HS. Hoi thi/cudc
thi c6 thé duoc thuc hién dudi nhiéu hinh thic
khéac nhau nhu: Thi v&, thi viét, thi tim hiéu lich
s/ phét minh/ang dung,... caa ho& hoc, thi d6
vui, thi giai & chi, thi tiéu pham, thi trinh dién
thoi trang tir cac vat liéu polime, thi ké chuyén
lich str hoé hoc, thi sang tac bai hat vé& hoa hoc,...
Diéu quan trong khi to chirc hoi thi 1a phai linh
hoat, sang tao va dam chat “hoa hoc”. Ngoai ra,
GV can nhan xét tong két va chinh xéc héa cho
HS vé& nhitng noi dung hoa hoc dé ngoai tiéu chi
“vui” cua hoi thi thi van can cé tinh chinh xac,
khoa hoc, thuc tién vé noi dung kién thirc dugc dé
cap dén.
2.2.3. Hoat dong giao luu

Giao Iuu 1a mét hinh thuc t6 chuc giéo
duc nhim tao ra cac diéu kién can thiét dé cho
HS duoc tiép xdc, trd chuyén va trao doi thong
tin véi mot s6 nhan vat trong linh vuc hoé hoc.
Qua do, gitip HS c¢o tinh cam va thai d¢ phu hop,
¢6 duoc nhirng 101 khuyén dung din dé vuon 1én
trong hoc tap, rén luyén va hoan thién nhan céch
cling nhu dinh huéng nghé nghiép cho HS. Vi
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du: GV moi chuyén gia trong linh vgc phong
chay chita chay dén trao d6i kinh nghiém phong
chay ¢ gia dinh va noi cong cong. Trén co sd do,
dung kién thac hoa hoc dé giai thich mot sé
nguyén tic phong chay chira chay.

Hoac GV mai chuyén gia & cdc nha may
san xuat hoé chat (phan bon hoa hoc, gang thép,
san xuat gom sir...) ¢ dia phuong dén néi chuyén
vé dac thu nghé nghiép, quy trinh san xuat,...
2.2.4. Hoat déng nghién cizu khoa hoc [3]

O hoat dong nay HS duogc tap duot theo
cach lam viéc cua nha nghién ctiru khoa hoc, ¢6
thé théng qua mot sé chu d& STEM. GV xay
dung cha dé STEM theo céch: lya chon noi dung
cu thé trong mén hoc, nghién ciu viéc ang dung
ctia cac ndi dung d6 trong thuc tién, tim hiéu quy
trinh, giai doan, cac kién thirc duoc st dung dé
tao ra ung dung/ san pham, tir d6 chi ra cac kién
thac lién guan trong cac mon hoc thude linh vuc
STEM. Do d6 dé giai quyét duoc cac van dé dat
ra trong chu dé STEM HS phai huy dong duoc
céc hiéu biét, kién thirc da hoc cua mot s mon
hoc STEM, van dung kién thtrc vao thuc tién, tim
toi, kham phé dé tao ra dugc san pham.

Muc dich chinh cua loai hinh hoat dong
nay la giup HS tim hiéu vé céch thic hoat dong,
van hanh caa mot hé thdng nhat dinh thay vi chi
don thudn thu thap sé liéu, thong tin dé hd tro
cho viéc ndm viing mot khai niém khoa hoc. N6i
cach khac, HS duoc hoc cach tim hiéu vé khoa
hoc thay vi chi biét duoc v& mot noi dung khoa
hoc nhit dinh, HS dugc trai nghiém thuc té.

Hoat dong nay khong mang tinh dai tra
ma danh cho nhirng HS c¢6 nang lyc, so thich va
hirng tha véi cac hoat dong tim toi, kham pha
khoa hoc, ki thuat ciing nhu giai quyét cac van dé
thuc tién
2.2.5. Hoat déng trai nghiégm STEM [3]

Trong hoat dong trai nghiém STEM, HS
dugc kham phéa cac thi nghiém, tng dung khoa
hoc, ki thuat trong thuc tidn doi séng. Qua do,
nhan biét dugc ¥ nghia cua Khoa hoc, Cong
nghé, Ki thuat va Toan hoc déi véi doi sdng con
ngudi, nang cao hing thu hoc tap mon hoc.

Dé to chuc thanh cong cac hoat dong trai
nghiém STEM can c6 sy tham gia, hop tac cua
cac bén lién quan nhu nha trueong, co so giao duc
nghé nghiép, cac truong dai hoc, doanh nghiép.
2.3. T chirc hoat dong ngoai nha trwong [1]
2.3.1. Pi tham quan dd ngoai

Tham quan, d& ngoai 14 mot hinh thic to
chac hoc tap thuc té hip dan ddi vsi HS. Muc
dich cuia tham quan, d& ngoai 1a dé HS dugc trai
nghiém thuc té tir d6 c6 thé hiéu sau va rd hon
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nhiing kién thirc da hoc. Tuy theo tinh hinh thyc
tién ¢ dia phuong, GV c6 thé cho HS tham quan
cac nha may, xi nghiép san xuat (san xuat Xi
mang, phan bon hoa hoc, xa phong, nhém, gang
thép, ché bién thuc pham ) dé tim hiéu vé quy
trinh san xuat cac chat trong thuc tién, van dung
cac quy luat vé téc do phan ung, can bang hoa
hoc, quy luat cac phan tng hoa hoc,... dé tim
cach giai thich cac budc trong quy trinh d6. Nhu
vay Viéc to chirc cho HS di tham quan di ngoai
khong chi don thuan 14 viéc cho HS di “xem” ma
GV can khai thac dat cau hoi lién quan dén thyc
tién cho HS thao luan hay viét thu hoach. C6 nhu
vay viéc tham quan méi c6 y nghia va thiét thyc.
2.3.2. Té chirc cac hoat dong hoc tap tai thue dia
(co s& san xudt, trang trai)

Hinh thirc nay c6 thé két hop véi hinh
thirc tham quan da ngoai. O hinh thtc hoc tap tai
thuc dia, GV cho HS trai nghiém thuc su (lam,
thao tac, hoat dong,...) cac cong viéc tai co so
san xuit chi khdng chi don thuin di xem rdi
phan tich, thao luan. Néu nhu hinh thic tham
quan da ngoai phu hop véi quy md san Xuat 16n
(chu yéu dung may méc & quy md cong nghi¢p)
thi hinh thirc nay pht hop véi cac co so san XUét
nho, lang nghé tha cdng. Vi du GV c6 thé cho HS
hoc tap tai nhiing lang nghé nhu lang san xuat
gdm str, lang mudi,.

Thong qua hoat dong thuc dia khong chi
gitp HS van dung kién thie da hoc vao thuc té ma
con lam tang hing thd hoc tap bd mon, duogc dinh
huéng nghé nghiép.

Bén canh nhitng hinh thirc noi trén, tuy
thuoc vao muc tiéu bai hoc va noi dung cu thé ma
GV c6 thé té chuc day hoc trai nghiém theo mot
sb cach tiép can khac nhu:

- Xuit phat tir nhitng hién tuong tu nhién
hoic céc cach ly giai tha vi, bat ngo va kich tinh.

- Xuit phéat tr nhitng bai gigi thiéu,
nhiing cau chuyén hoac kinh nghiém cé& nhan cua
GV, HS duogc trinh bay dudi hinh thirc dong vai,
ké chuyén... dé ly giai vé mot noi dung khoa hoc
nhat dinh.

3. KET QUA

Mot s6 hinh anh HSSV tham gia hoat dong
trai nghiém moén Hoa.
3.1. Hoat dong trai nghiém trong phong thi
nghiém

Bd m6n Hoa, trrong BPHCN Quang Ninh
dugc trang bi mot phong thi nghiém thuyc hanh
hoa day du trang thiét bi va dung cu, hoa chat
phuc vu cho céac hoat dong trai nghiém tai phong
thi nghiém. Trong phan phéi chuong trinh, cic
tiét hoc thuc hanh, HS s& duoc gido vién cho di
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chuyén dén phong thi nghiém dé HS duoc truc
tiép thuc hién cac bai thi nghiém. Hoat dong nay
giup cac em cO hang tha hon véi mdn hoc va
kich thich sy say mé nghién ctu.

Hinh 1. Trai nghiém tai phong thi nghlem Hoa
3.2. Hoat ddng trai nghiém lang gém DPong
Triéu

Pé HS hiéu hon cho bai hoc V& cong
nghiép Silicat va tim hiéu thém vé cac lang nghé
cua dia phuong, Gido vién da to chiic cho cac em
di tham quan lang gbm Doéng Triéu, mot lang
nghé 1au doi cua Thi x&. Tai budi d& ngoai, HS
khéng nhimg duoc tim hiéu thuc té vé nganh
cdng nghiép Silicat (gom su) ma con dugc tu tay
Iam nén nhitng san pham gom sir 'Ngo nghinh, va
dic biét HS con dugc biét thém vé gia tri van hoa

Hinh 2. Trai nghlem Iang gém Poéng Triéu

4. THAO LUAN VA KET LUAN

Day hoc mon hoa gin voi hoat dong trai
nghiém tai phong thi nghiém giup HS co6 cac ki
nang thuc hanh, can than, sach s& va hing thi say
mé voi nghién clru. Ngoai ra, day hoc gin voi
hoat dong trai nghiém tai lang gobm Dong Trleu
da tang von hiéu biét vé lang gom Pong Triéu, vé
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con ngudi, canh vat va mang dén cho hoc sinh
mot trai nghiem thu vi. Gitp hoc sinh rén luyen
ky nang song: sinh hoat tap the dung gio, song
chung, thich nghi, giai quyét van dé c4 nhan, yéu
thuong, cham soc, ty 1ap,...Qua budi tham quan
nay hoc sinh da tich lity cho ban than nhiéu kinh
nghiém, kién thtc, trai nghiém méi mé va c6 rat
nhiéu ki niém vui vé bén nhau. Cac em da cam
nhan chuyén di that bo ich va ly tha. Budi trai
nghiém da dap ung nhu cau hoc tdp gan voi cac
hoat dong thuc té cia B mén Hoa hoc: hoc sinh
phat huy tinh than ham hoc, say mé véi cac kién
thirc Hoa hoc va déy manh céc hoat dong hoc tép
thyc t& va nang cao y thic trach nhiém cua ban
than hoc sinh va dic biét thong qua budi di thuc
té giao dyc cho cac em nhan thirc dung dan vé
kién thic lién mén, thuc tlen dia phuong cung
voi cac diéu kién phat trién kinh té ving mién.
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TOm tit

Turkhoa:
Anh xa Dirichet-Neumann; Bai
toanCalderdn; Tinh dan ¥ ;

Xét bai toan dién ndo do, ta do dong dién trén bé mat vo

ndo dé tim bénh cua mot nguoi, ta quan tam téi viéc néu tai hai thoi
diém khac nhau cung mot ngudi, néu cho ta cung dong dién do

dugc trén bé mat vo ndo thi co gitp cho ching ta xac dinh dwoc
cung mot bénh hay khong? Hay noi cach khac, bai toan Calderon
6 duy nhat nghiém hay khong? Cu thé ta xét bai toan sau:

Xét vat thé dan dién hinh tron B vei tinh dan y(X) . Ta
dat mot dién ap f 1én OB sé& sinh ra mot dién thé U trong B,
théa mén bai toén bién Dirichet

{V.(Wu) =0 trong B, )

u=f trén oB.

Bai toan (1) c6 duy nhéat nghiem u e H'(B) vsi mdi

1
f e H2(0B). Khi d6 ta dinh nghia 4nh xa Dirichlet — Neumann

1
2

A, :H?(2B)

1
— H 2(6B) duoc xéc dinh bgi

A f=0uly.

A f biu thi dong dién di ra theo huong phap tuyén trén OB .

Anh xa Dirichlet-Neumann hoan toan dugc xac dinh bang phép do
dac trén bién.

1. GIOI THIEU
Xét bai todn Dirichlet trong hinh
tron don vi B = B(0,1)

V.(Vu) =0 trong B, (L.1)
u=f trén oB. '
Trong do
ay+ag(a-r) ,0<r<a,r =[x
m( ) { o, , a<r<l

voi e£ a, £ M, O£ a, £ N.
Ky hiéu cac tinh dan nhu trén la
m(a,e,,M,N).

Trong bai bao nay toi chi ra cach
tinh toan d€ tinh dwoc twong minh anh xa
Dirichlet - Neumann, tir d6 khoéi phuc lai
duoc tinh dan cua vat . Khi d6 t6i chi ra
rang anh xa L a g la Lipschitz. Cu thé
hon, két qua chinh ma toi dua ra nhu sau:
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Pinh ly 1.1. Cho B=B(0,)va al (0,2),
€& , M>0,N3 0 Khi do
C=C(a,e,,M,N) sao cho
- Lol CGa- bl far- b
véi "g,,9, 1 m(a,e;,M,N).
2. CHUNG MINH PINH LY 1.1
Xét bai toan bién Dirichlet (1.1) véi cac
I6p tinh dan duge xac dinh tai (1.2)
Trong toa do cuc, néu

u()=4a u,(r)e™1 H'(B),

ni ¢

thi phuong trinh trong (1.1) 1a:

tdn tai

2
(9.)+ v, - 2o, =000l g,
limu, (r)= limu,/(r), (2.1)
rea rea*

lim (gu,)(r)= lim (qu, )(r)

Giai h¢ phuong trinh ta duogc:
+Khi n=0, y,(r)=c,, 0£ r<1l.
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+Khi nt' 0,

b,r" +c,r ",
r)= K
> ar :

k>|n|

a<sr<l,
O<r<a,

trong d6 voi m=1,2,...
o |n|2 —(m+|n[+1)(m+|n))

T g aa o —(me ] +1)

Z( a ]mlﬂ[|n|(2k—1)+k(k—1)a.
ay+ea) w1 2k "

Tur d6 ta tinh duoc

+[nj-1

| . n|+1 +i|n|+mbmhmn
au,(@ _~ 2n[+1  7=2Jn[+1
@) 3 Ly 5 [T oy
2n[+1" &Z2in[+1
0 1+Zmbrn .
T |n|+1
I+t (1 me‘lh j
2|n[+1
trong do

T @K-Dln[+kk-D) | aa
k=2 |k|2 +2|n|k
(2.2)

Khi d6 anh xa Dirichlet — Neumann

a, +aa

1 1
A, :H?(3B)—>H 2(dB)
duoc xac dinh boi

A FO)= A, f(n)e™

nell

trong do
1
0)=>" f(n)e"™ eH?(aB),

va

A, f(n)=limy, (Nu’,(r) = a|n| f (n) b, ~C,
ro1 b, +¢

n n

1-a% + (1+ a’ ) B, (b)
1+a + (1— a2 ) B.(b)’

= ao|n| £ (n)

b
B =1+—
O =l o
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X
|n| ~ m-1 ,
1+ 2|n|+1b 1+ E b™h, .

m=2
h,...b duoc xac dinh boi cong thuc (1.4).
aN
& +aN
Ménh dé 2.1. Ta c6 mot s tinh chat cua
B,(b):

Chayrang: 0<b<h, = <1.

a) 1<B, (b)<1+—2>—=d,.
(1_bo)
b) limB, (b)=1.

N w

c) !im(2|n|+1)(Bn(b)—1)=%.
d) ||mM:
"> B, (b)-1
1-Db,
e) B (b)= 21’
Chizng minh.

(a) Tur (2.2), dé thay B (b)>1.
Ta s& chiring minh rang:

B (b)<1+

That vay
n|+1

AL I LAl

B, (b) =

1+ ||
2|n|+1 =2n[+1 "

(1-hby)2
(b) D@ thay limB (b) =1.
(c) Taco

b[1+ imbmlhm,nj

m=2

I Sy
1+2|n|+1b 1+;b P

(2|n[+1)(B,(b)-1)=

n—oo

Ilm(Zmbmlh +1J Zmb*“ﬁzl2 L,
j

k=1

= (1—b)_§
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i |n| S -t ’%
rI]Ero10|:1+2|n|_'_lb 1+;b haa |[=(@-b)

Khi d6

3

im 2+ 1)(e, ) -1 - 20D B
(1-b) 2
(d) Ta can chiing minh rang
B,(b)-1
B, (b)-1
That vay
(2n|+1)(B,()-1)  (B,()-1)

o (2|n[+3)(B,..(0)-1) ">=(B,,(b)-1)

(e) Ta dat tir s6 va mau sé cua B, '(b) lan
lugt M, (b) va N, (b). Bing tinh toan ta
tinh duoc:

)=y S D
2n|+1 = z(2|n|+1)

22|n| ——b"h +1,(b), (2.3)

trong do

o |2b|1 o |n|bk
o S | S

= 1|n[b™ = kb
_[;2|n|+1h"”J ;z|n|+1hk~"J'

Hé sd cua b™ trong 1_(b) la:

n| lnlk _
k+|zl:_m{(2|n|+1)2 (2|n|+1)2 ol
_ Hn[(1—k)
k+;m{(2|n|+1)2 }hlnhkn
15 | InlCe=1)°

Tir d6 ta thiy rang

1
M (b)>———.
()2 3

Mat khéc ta lai co
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<1
1-b 1-h,
T d6 suy ra

B (b) > 1-b,

2|n|+1’

Bay gio tdi s& khdi phuc lai tinh dan. Lay
f =e" ta duoc
_ 1-a”" +(1+a™)B, (b)
Aa (eme) =% 2 ( 2 )
1+a? +(1—a ‘”‘)Bn (b)

|nje™.

. elnﬁ ' )
ﬁ . khl dO
1-a ¢ (1+ a? ) B. (b)
1+a™ +(1-a"")B,(b)

Ménh dé 2.2.
1) aozlimC

Lay C, =

2N

ao

2) a’= I|m
nA)OOC

3) ag,=¢,D, trong do

20,27 +(C, —at, )(1+2%"
D =lim(2[n|+1) ° ( O)( )_
noe 2a,2°" -(C, —ao)(l—az‘"‘)
Ching minh. ‘
1) Tu (b) trong ménh dé 2.1 ta cd
limB, (b) =1.

Khi d6
!E?Oanao.
2) Taco
- 2a”"(B, (b) -1
lim S0 =% _ jim 2( 01
>=Cpy—ay 237" (B, (b) ~1)

1+a™ +(1-a""%) B, (b)
1+a% + (1— a2 ) B, (b)

Tu (b) va (d) cia ménh dé 3.1 ta cd

3) Tacantinh ¢,. Tir

2a”" (B, (b)-1)
"1+ +(1-2"")B, (b)

C,—o,=¢

n

Ta tinh duoc:
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B,(b) =

Khi d@o ta co:

zaoaz\n\ +(C 0!0)(1+ a2\n‘)
= !m(2|n|+1) Zaoaz\n\ _(Cn _ao)(]__aZ\n\)
b
1-b

-1

=lim(2|n|+1)(B, (b) -1)=

trong do b= A%

a, +aq,
Tur d6 suy ra:
a,D
a =——.
a

Bay gio, toi s¢ di chirmng minh Dinh ly 1.1.
Chieng minh .
Véi moi 7,7, € u(a, gO,M N) ta co:

,EB_Z

”A ~A,)f

_(A -B, ‘f(n)‘
(1+n? )2
trong do

1 a’" +(1+a™

( B, (b)
+(1 a B (b)’

(

g

2|

S— N S [ S

1+a

2|

1 a® +(1+a™)B, (c)

B,()

M, (1_ 2"

1+ a
ao, c= ap,
a,+aa, B,+ap,
Pt tir sé vamau s caa A —B, 1a K, va

H, thi H, <(2+d,)". Taco:
(A=, 1

H2(aB)

VOi b=

L
H 2(aB)

f¢0,feH%(éB) ”
K| - sup K,
2H,| v 2(2+d,)*
va |K,| 2 2|a, - 4| -8Md,a™".

Khi o, # ,. V6i moi n du lén ta co:
8Md,a”" £|a0 —,BO| :

> sup

Vi thé

[, =2 = (2+dy) " Jers - ] (2.5)
Khi «, =, ta cling dugc (2.6).

Tiép theo, ta thiy rang
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K, |2 45,2 [B, (b) - B, ()] |, — B |[L+ dy” +4d,|.
Tur (2.6) ta co:
|A, =A,|. 2C 45,27 (B, (b)-B,(c),  (26)
trong d6 C, =C,(a,,M) la hang sé.
B,(b)-B,(c)=(b-c)B", (&)

_ af,B', (£) (a

(e +ao)(By+aB)"
apB', (&

(o +aal)(/§’0 iaﬂl)(ﬂ" ~%)-
Taco

>C,45,2"""B", (£).

_ﬂ1)+

+

ﬁo(al _/Bl)+ﬁ1(a0 _ﬂo)
(a, +aa,) (S, +ap,)

>C 4¢ az‘n‘ﬂ l_bo ﬂo(al_ﬂl) _
R 2|n[+1 (o +ac, ) (B +ap,)

_ :81(0‘0_:80) }
(o +aay)(B, +ap,)

nj+1 1-b, go|a1_ﬂ1| _ N|ao_ﬁo| )
2n[+1] (M +aN)* (M +aN)’

Chon n=1. Két hop vai (2.6) ta co:

|A, =7, 2C, e - 8.

(2.7)
Tu (2.5) va (2.7), chon

C3:min{(2+d0)_2,02},

ta suy ra diéu phai ching minh.
3. KET QUA

Xuat phat tir két qua cua Alessandrini
trong [2], bang cac phép tinh toan t6i da chi ra
duge tuong minh anh xa Drichlet-Neumann,
cling nhu ching minh duoc tinh 6n dinh
Lipschitz ( Binh ly 1.1) va khoi phuc duoc tinh
dan cua vat tr 4nh xa Dirichlet - Neumann
(Ménh dé 2.2).
4. THAO LUAN

Xoay quanh bai toan Calderon, nguoi
ta thuong nghién ciru vé cac tng dung trong
trong linh vuc y hoc hay thim do dia chat.
Theo ngdn ngi toan hoc, gia thiét trén mién Q
vat thé khdng cd ngudn hoic ty, bai toan
Calderén di xac dinh ham y khi biét théng tin
vé anh xa A, tc 12 néu nhu ta do dwgc dong

>C, 480a2‘

1
trén bién A f, vV f e H2(Q) thi ta s& xac dinh
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dugc y . Cu thé hon trong bai bao nay toi xét
cu thé mién Q 1a hinh tron B, voéi tinh dan
dugc xac dinh & (1.2). Khi d6 bai toan
Calderon duoc nghién ciru bao gom:

+ Néu A, =A, thi c¢6 suy ra dugc

n 72

¥, =, hay khong?

+ Cho biét dong trén bién A f ,

1

vf e H2(8Q), ta c6 thé xay dung lai ham y?

+ Trong thuc té, qua trinh do cac dong
trén bién, vi nhiing ly do khac nhau s& xay ra
nhﬁng sai s0 nhat dinh. Mot céy héi dit ra, voi
sai so cho phép do ligu co thé gilip chung ta
biet duoc gan dung thong tin vé vat dan hay
khong?

1 1

+Néu A, 1H?(aQ) > H 2(0Q)bé licu

c0 thé suy ra duoC [y, — 7, () D€ hay khong?

Trong bai bao, khi Q 1a hinh tron , t6i da chi
ra bai toan Calderén 6n dinh. (Pinh Iy 1.1).
Bai toan Calderon c6 thé xét trong hinh tru nhu
trong bai bdo cua Mai Thi Kim Dung va TS.
Ping Anh Tuin dugc ding trén tap chi “Acta
Mathematica Vietnamica”, nam 2019. Huéng
nghién cuu tiép theo, bai toan Calderdn cé thé
xét trong hinh cau don vi.
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Pinh ly diém bat dong trong khong gian kiéu metric

Poan Trong Hiéu

'Khoa KHCB, Truong Dai hoc Cong nghiép Qudang Ninh

* Email: hieupci@gmail.com
Mobile: 0912548009

Tom tit

Tur khoa:
Anh xa co; Day di; Biém bét dong;
Kiéu metric;

Bai béo nay gioi thiéu hai dinh ly diém bat dong trong khdng gian
kiéu metric la cAc m¢é rong cta nguyén ly c6 diém, nguyén ly anh
xa co Banach béang cach thay hing s6 co re[0,1) trong dinh 1y diém

bat dong Banach bang hang sé co tong quat hon va cac vi du.

1. GIOI THIEU

Nam 1922 nha toan I}Qc I}anagh Stefan‘ da
dat nén mong cho ly thuyet diem bat dong bang
nguyén ly noi tiéng: "Nguyén ly anh xa co
Banach’” nhu sau. Cho T:M—M la mét anh xa
tren M néu  d(TxTy)<qd(xy) véi
q<LVx,yeM va M la khong gian metric day du,
thi

(1) T c6 mét didm bit dong duy nhit xeM,

") limT" x=x,

n—oo

(3%) d(T“x,x)Sq“(1—q)_1d(x,Tx),VxeM.

Tiép theo do, xuat hién nhidu huéng nghién
ctru dé mo rong Pinh 1y diém bat dong trén cac
khéng gian c6 céu tric twong ty khong gian
metric. Pac biét, nam 1993 [1] va 1998 [2]
Czerwik da dua ra khai niém khdng gian kiéu
metric. Trong bai bao nay tac gia dua ra va chirng
minh Pinh 1y diém bat dong trong khong gian
kiéu metric 12 mot mo rong cua Dinh 1y diém bat
dong cua Banach.

2. NOQI DUNG
2.1. Khéng gian kiéu metric va tinh chat

Pinh nghia 2.1.1[1]. Cho X la mot tap khac rong.
Anh xa d:XxX—[0,50) dugc goi 1a mot kiéu
metric trén X néu

(1) d(x,y)=0khi va chi khi x=y,Vx, yeX;

(2) d(x,y)=d(y,x) véi moi x,yeX;
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(3) d(x,y)ﬁk[d(x,z)+d(z,y)] véi - moi
x,y,zeX va hing s6 k>0. Khi d6, bo ba
(X,d,k) 1a mat khong gian kiéu metric.

Dinh nghia 2.1.2[1]. Gia st (X,d,k) la mot
khong gian kiéu, {x, } la mét day cac phan tir clia
X. Khi d6, ta néi rang

@) {x,} 1a hoi tu dén xeX néu
limd(x,,,x )=0.

(@ {x,} 1a diy Cauchy néu
lim d(x,,x,, )=0.

(3) (X,d k) la ddy du néu moi ddy Cauchy
cac phan tir cia X déu hoi tu trong né.
2.2 Cac dinh ly
Pinh Iy 2.2.1 Cho(X,dk) Ia mt khong gian
kiéu metric day du Vf}l T Ia anh xa don trj to X
vao chinh né. Gia sir ton tai 3>0 sao cho

d(x,Ty)+d(Tx,y )+d(x,y)
(k+1)d(x,Tx)+kd(y Ty )+ d(xy)

d(Tx,Ty)S

voi moi X,y € X. Khi do
(1) T c6 it nhat mot diém bat dong x" € X;
(2) Véi moi xeX, thi day {T“x} hoi tu dén
diem bat dong.

(3) Néu x",y" € X 1a hai diém bat dong
khac nhau thi
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d(x*,y*)z % fimd, =0.
Mat khac, véi moi n,pell, n,p=>1. Taco

Chiing minh: Ly x,eX tly y. Xy dung
d(x,.x,., )<kd(x, x,,, J+k’d(x

+kpd( n+p- 1' n+p)
=kd, +k’d_, +-+k’d

n+1’ n+2)+m

day {x,} sao cho x,,=Tx, véi moi n>0.Dat

n+1

d,=d(x,,x,,,) véi moi n>0. Khi d6
n+p-1

0<d, = d(x, Xn+1) d(Tx,, TXn) <ko, o, ,-a,d, +k’a o, oL, dy 4o

—d d d nYn-1” n+l
Jbanm st i)y Koy iy o
| (k+1)d(xn TX )+kd(x Txn)+B

- 2 p
_(k+koc +-+kPa n+p_1an+p_2"'0‘n+1)0‘ o, ~o,d,

— d(Xn 1’ n+1)+d( nll ) n%n-1’
- (k+1)d(x,_, x, )+kd(x, x,,, )+B d(x,,.,) (k+k2+ +k1")onnocn .0, dy—0, n—>oo.

- (k+1)d(xn71 JXn)+kd(Xn an+1) d( ) . ,
B _(k+1)d(xn_1 X, )+kd(x, %, )+B X1 %n Dbiéu do cho thay

(k1) +kd, }d ot limd(x, x,,,)=0 véi moi p=1.
= n-1’ =4

k+1)d__, +kd +f
n-1 n \ ~ N \
- Do d6 {x,} 1a mot ddy Cauchy trong X. Vi X 14

khong gian ddy du nén ton tai phan tir X" X sao

bat cho {x, } hoi tuvé x". Ta ching minh ring x" I
_ (k+1)d,, +kd, Vo1 mot diém bat dong cua T. That vay
" (k+1)d, ,+kd, B d(x,.,,Tx" )= d(Tx,,Tx")
Theé thi B d(x JTX” )+d(Tx X )+d( ) d(Xn,X*)
0<o, <lvad <o d ,, Vnell,nx1 | (k+1)d(x,,Tx,) )+kd(x", Tx")+B
suy ra d(x ,TX ) ( o1 X )+d( ) .
d,<d,,, Vnell, n=1. B | (k+1)d(x, X, )+kd(x,Tx J+B _d(X“'X)
Taco § (k+1)d( )+kd(x Tx" )+ ( X1 ) q .
d,<d, , <kd, +Hk+1)d,,<kd,  +(ke1)d, | (ken)d(x, x,.,)rkd(x Tx )+ (%)
- 1 p< 1 " i
(k+1)d, ,+kd, ' (k+1)d,+kd,, = Cho n—ootathudugc
(k+1)d, , +kd, +p _(k+1)d, +kd,,,+B limx,, =Tx".
(k+1)d, ,+kd, (k+1)d, +kd,., Do d6 Tx =x, hay x* 1a mot diém bét dong
el 1 cia T. Néu v #x" ciing 1a mot diém bat dong
o, O, cua T thi
Céc bat dang thuc trén chung to d(x*,y*)zd(Tx*,Ty*)

Oy <0t VNEL, D21, < d(x", Ty" J+d(Tx",y" )+d(x"y")

Vi thé . Jrd( e oy
o0l 0l SOLT —0, n—w. (k+1)d(X ,Tx )+kd(y Ty )+B ( )
Nghia la ZM
llmocnocn L0, =0, B
Suy ra
suy ra
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d(x* ,y*)zg. N

Vi dy 2.2.2 Cho X={0,1,2} va d:XxX—[0,0)
duogc dinh nghia boi
d(0,0)=d(1,1)=d(2,2)=0,
d(0,1)=d(1,0)=1,
d(0,2)=d(2,0)=2,

d(1,2)=d(2,1)=4. metrif: day du.
Anh xa T:X— X dinh nghia bai
T0=0, T1=1, T2=2.

Khi dé (X,d,kz%} la mot khong gian kiéu

Khi d6 (X,dk=4) 1a mét khong gian kiéu

metric day du.

. . . Véi B=1, taco
Anh xa T:X— X dinh nghia boi
T0=0, T1=1, T2=0. d(0T1)+d(T0,1)+d(01) 3
Véi B=3, taco (:+1)d(O,TO)+§d(1,T1)+1 2
1=d(T0,T1)
) 4(0,T1)+d(T0,1)+d(0,1) 1) d(1,T2)+d(T1,2)+d(1,2) 6,
| 5d(0,T0)+4d(1,T1)+3 | [§+1jd(1,T1)+§d(2,T2)+1
=1,
A d(0,T2)+d(T0,2)+d(0,2)
1=d(T1,T2) (§+1jd(O,TO)+§d(2,T2)+1
d(1,T2)+d(T1,2)+d(1,2) o
< SH(L,T1)+4d(2,T2)+3 d(1,2) D,o d6 M(x,y)>1 véi moi x#yeX. Mat khac, ta
_ﬁ co . ;
11 ==d(T0,T1)<M(0,1)d(0,1)==,
Do d6, T théa man cac diéu kién cua Dinh ly 2 4
2.2.1. R& rang T ¢6 hai diém bat dong khac nhau 2=d(T1,T2)<M(1,2)d(1,2)=12,
la {0,1} va d(0,1)=12%=1- 1=d(T0,T2)<M(0,2)d(0,2)=3.
Cht ¥ 2.2.3 Trong Dinh Iy 2.2.1 biéu thiic Vi vay, T thoa mén céc dieu ki¢n cua Dinh Iy
‘ 2.2.1 v6i B=1. R& rang T c6 ba diém bat dong
d(x,Ty)+d(Tx,y )+d(x,y) , . X
M(x,y )= khac nhau la {0,1,2} va
(k+1)d(x,Tx)+kd(y,Ty)+B
c6 gia tri 16n hon 1 hoac nho hon 1. Trong Vi du d(x*,y*)z%%, VX %y eX.

2.2.2 taco M(x,y)<1 vsi moi x,yeX. Vi du sau
Pinh Iy 2.2.5 Cho(X,d,k) 1a mot khong gian

kiéu metric day du va T la anh xa don tri tir X
Vi dy 2.2.4 Cho X={0,1,2} va d:XxX—[0,00)  vao chinh né. Gia sir tn tai $>0 sao cho

duogc dinh nghia boi d(Tx,Ty)SM(X,y)d(X,y),
o day

day ta xét M(x,y)>1 voi moi x=yeX.
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d(x,Ty)+d(Tx,y )+d(x,Tx)+d(y, Ty )+d(x,y)
(k+2)d(x,Tx)+(k+1)d(y, Ty)+B

M(x,y)=

voi moi X,y € X. Khi dé

(1) T c6 it nhat mot diém bat dong x" e X;

(2) Voi moi xeX, thi day {T“x} hoi tu dén
diém bt dong.

(3) Néu x",y" € X 1a hai diém bat dong
khac nhau thi

d(x*,y*)z g

Ching minh. Lay x,eX tly y. Xay dung
day {x,} sao cho x,,,=Tx, véi moi n>0.Dst
d,=d(x,,x,,, ) véi moi n>0. Khi do, ta c6
d,=d(Tx,,,Tx,)

- (k+2)d(x,_, X ) (k+1)d(x, X, ) )

_{(k+2)d( X, 1 %, J+H(k+1)d(x, M)ﬂJd( w1 %)
(k+2)d,_, +(k+1)d

_{(k+2)d +(k+1)d

d

(k+2)d,, +(k+1)d,
Dét o = )
oo (k+2)dn_1 +(k+1)dn +B

* HNKHCN Lan VI thang 05/2020

Thé thi

0<a,<1lvad <o d ,, Vnell,n>1.
Chimng minh twong ty Binh ly 2.2.1, ta c6 két
luan caa dinh ly. [l

KET QUA

Bai bao nay da mo rong nguyén ly &nh xa co
Banach bang hai dinh 1y diém bat dong trong
khéng gian kiéu metric day du bang cach thay
diéu kién co bang diéu kién co tong quat hon.

3. KET LUAN

Khong gian kiéu metric la khong gian suy
rong va la khéng gian téng quét hoa cua khong
gian metric théng thuong, nghia 1a moi metric
thong thuong 1a kiéu metric nhung co nhiing
khong gian kiéu metric khong I1a metric théng
thuong. Bai bao nay, da dua ra va ching minh
hai Pinh 1y diém bat dong la cac mo rong cua
Dinh ly diém bit dong Banach.
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Phat huy tinh tich cwc cho hoc sinh 16p 10 hé THPT trwong Pai hoc
Cong nghiép Quang Ninh qua day hoc mén vt ly theo
dinh hwong gido duc STEM
Lé Thi Thu Hwong!
'Khoa Khoa hoc Co bdn, Trurong Pai hoc Cong nghiép Qudng Ninh
* Email: lehuongvlcr@gmail.com
Mobile: 0978. 600. 212

Tur khoa: Tom tat

Nhitng nim gan day, giao duc STEM phat trién dudi nhiéu hinh thuc
khac nhau va tr¢ thanh xu hudng gido duc dap tng thoi dai méi. Tuy
nhién, cac cong trinh nghién ctu day hoc kién thirc Vat 1y theo dinh
hudng gidao duc STEM trong chinh khéa con it. Muc dich chinh cua
nghién ctru nay 1a: dé xuét tién trinh t6 chirc day hoc Vat Iy theo dinh
huong gido duc STEM trong hoc chinh khoa, thiét ké ké hoach bai day
mot s kién thuc chuong “pong luc hoc chat diém” theo dinh hudng
gi4o duc STEM. Tién hanh thyc nghiém su pham theo tién trinh da dé

STEM; Trwong Pai hoc Cong
nghiép Quang Ninh; phat huy
tinh tich cwc, dong hoc chit
diém

Xuét va chirng minh tinh kha thi ciia né.

1. PAT VAN BPE

STEM la viét tit cua cac tir: Science
(Khoa hoc), Technology (Céng nghé),
Engineering (Ky thuat) va Math (Toan hoc) [3].
Giéo duc STEM V& ban chit duoc hiéu la trang bi
cho nguoi hoc nhiing kién thirc va k§ ning can
thiét lién quan dén cac linh vuc khoa hoc, cong
nghé, ky thuat va toan hoc. Nhirng kién thuc va ky
nang nay dugc tich hop va Iong ghép, bd tro 1an
nhau dé glup hoc sinh vira hiéu dwoc nguyén ly,
vira ¢6 thé &p dung dé thyc hanh va tao ra duoc
nhiing san pham trong cudc séng thuong ngay.

o

Giao duc STEM tao ra nhimg con ngudi co
thé dap tmg duoc nhu cau cong viéc cua thé ky 21,
dap ung su phat trién kinh té, x4 hoi cua quéc gia
va co the tac dong tich cuc dén su thay doi coa nén
kinh té tri thirc trong bi canh toan cu héa.

Trong cac moén khoa hoc duoc giang day
cho hoc sinh hé GDTX tai truong Pai hoc Cong
nghiép Quang Ninh , mdn Vat ly c6 méi lién hé
mat thiét véi cac linh vic Cong nghé, Ky thut,
Toén hoc, 1a diéu kién thuan lgi to chuc day hoc
mon Vat 1y theo dinh hudéng gido duc STEM.
Ching toi nghién cau td chic day hoc mot sé
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kién thire chuong “Pong luc hoc chit diém” theo
dinh huéng giao duc STEM nham phat huy tinh
tich cyc va phat trién nang lyc cua hoc sinh.

2. NOI DUNG NGHIEN CUU
Gido duc STEM

C6 ba cach hiéu chinh vé gi4o duc STEM nhu
sau [3]:

Quan tdm dén cadc mdn Khoa hoc, Cong
nghé , Ky thuat va Toan hoc: Pay ciing 1a quan
niém vé gido duc STEM cua Bo gido duc My,
gido duc STEM la mot chuwong trinh nhim cung
cap hd tro, ting cuong, gido duc Khoa hoc, Cong
nghé, Ky thuat va Toan hoc & tiéu hoc va trung
hoc cho dén bac sau dai hoc. Pay 1a nghia rong
khi néi vé giéo duc STEM.

Tich hop cua bén linh vuc Khoa hoc, Cong
nghé , Ky thuat va Toan hoc: Kién thic han 1am
dugc két hop chit ch& véi céc bai hoc thuc té
théng qua viéc hoc sinh duoc ap dung nhiing kién
thuc Khoa hoc, Cong ngh¢, K¥ thuat va Toan hoc
vao trong nhitng bdi canh cu thé nham tao nén
mot két ndi gitra nha truong, cong dong va cac
doanh nghiép.

Giao duc STEM huodng dén cac muc tiéu
chinh 1a&: Phét trién cac nang luc dic thi cua cac
mon hoc thudc v& STEM cho hoc sinh; Phat trién
cac nang luc cdt 16i cho hoc sinh; Pinh hudng
nghé nghiép cho hoc sinh.

2.2. Tién trinh t6 chirc day hoc Kién thirc vt Iy
theo dinh hwéng gido duc STEM
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Gido duc STEM la quan diém day hoc tich
hop, noi dung cua bai hoc STEM lién quan it
nhat hai trong bén linh vuc: Khoa hoc, Cong
nghé, Ky thuat va Toan hoc. Trong day hoc mén
Vit ly, cac ung dung ky thuat thuong lién quan
hau hét dén cac linh vuc cua gido duc STEM, tuc
la: Khi ty 1am san pham ky thuat, hoc sinh phai
sur dung céc cbng nghé gia cong vat liéu, phai vé
va doc dugc ban vé ky thuat va phai do dac, tinh
toan kich thudc vat liéu,... Nghién ctu co sé ly
luan day hoc Vat ly, co so ly luan day hoc theo
dinh hudng gido duc STEM, chung toi dé& xuat
tién trinh day hoc kién thic Vit 1y theo dinh
huéng gido duc STEM nhu so dd
hinh 1.[5]

(1)Ditvin dé STEM

(2) Lam vigc vdi ti ligu hung din STEM

(3) Gia cong, Lip rip sin phim

Khéng
dat

(4) Vin hanhsin phim

(5) Thure hign bo cio két qui

{

(6) Nhin xét, dinh gid

v

(7)Kétluin

v

| () Thuc hiénbii iémtra STEM

\ J

Hinh 1. So db tién trinh t6 chirc day hoc kién
thac Vat 1y theo dinh hudng gido duc STEM

2.3. Phan tich kién thirc chuwong “ Pdng luc hoc
chat diém” theo dinh hwéng giao duc STEM

Nghién ciu phan tich kién thuc chuong
“pong luc hoc chat diém”, lién hé véi cac san
phdm k§ thuat, chdng tdi lua chon mot sé kién
thirc phu hgp dé day hoc theo dinh huéng gido
duc STEM nhu bang 1. [2][4]
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Bang 1. Mot s6 kién thire chuong “Dong luc hoc chat
diém” dugc lya chon dé t6 chuc day hoc theo dinh
hudng gido duc STEM

T Bai hoc San Viat Cong | Ki Toan
T : pham | ly nghé | thuat | hoc
Tong Phi | Can | Qua | Banvé | Phép
hop va ké biang | niang, | phu )
phan tich luc Vo ké, sanh,
lyc, diéu chai | quy phép
11 SR N R
kién can nhya, | trinh cong
bang cua kéo, | chétao | khdi
chat cat phi ké | lugng
diém
Ba dinh Xe binh | Giay | Ban bo
luat bong | luat3 | bia, V&, dac
Newton | bong banh | quy kich
Xe, trinh thuéc
22 bong | ldp rap | khung
bong, | xe xe tur
ong | bong | gidy
nhua | bdéng bia
trong
Lucdan | Lyc | Pinh | Gidy | Banvé | Tinh
hoicia | kélo | luat | bia, | vaquy | dién
10 xo. X0 hooke | qua trinh tich va
binh luat nang, | chétao | gia
33 | Hooke 10 x0, | lucké | thanh
dao 0xo | gidy
doc bia da
gidy st
dung
Luc ma May Luc Banh | Banvé | Tinh
sat mai ma Xe vaquy | dién
cam | sat nhua | trinh tich va
tay truot | gidy | laprép | gia
nham | may thanh
bang | mai gidy
a4 keo | cam nham
Xop 2 | tay, da
mat quy dung
trinh
gia
cong
banh
da mai

3. KET QUA THUC NGHIEM

Chung t6i lwa chon céc san pham: phu ké, xe
bong béng, luc ké 16 xo, may mai cim tay, dé to
chic day hoc mot sb kién thirc chuong “Pong luc
hoc chat diém” vat 1y 10 theo dinh huéng gido duc
STEM. Van dung tién trinh t& chac day hoc kién
thirc vt 1y theo dinh hudng gido duc STEM, ching
t6i thiét ké ké hoach day hoc. Trong bai bao nay,
chiing t6i trinh bay minh hoa tién trinh t6 chuc day
hoc kién thirc “Pinh luat Hooke” trong bai “Luc
dan hoi. Pinh luat Hooke”, Vat Iy 10 vai thoi lugng

184




PAl HQC CONG NGHIEP QUANG NINH

45 phat. Vi tai liéu huéng dan STEM duoc giao
cho hog sinh v€ nha tim hiéu trudc. .
3.1. Ké hoach bai day “Luwc dan hoi. Dinh luat

Hooke”

3.1.1. Muc tiéu

- Kién thirc: Phat biéu dugc dinh luat
Hooke d6i vdi 16 xo; Trinh bay dwoc nguyén Iy
ciu tao va nguyén ly hoat dong cta 16 xo; Trinh
bay duoc quy trinh ché tao luc ké 16 xo.

- Ky nang: Ché tao dugc luc ké 16 xo theo
tai liu huéng dan STEM; Van hanh, thir nghiém va
cai tién duoc luc ké 10 xo; xac dinh duoc cac thong
s6 co ban cua Iuc ké 1o x0; lam viéc nhom, thao
luén phan bién va bao vé chinh kién.

- Théi dé: Hoa nha, c6 trach nhi¢m ddi
v6i nhiém vu chung ctia nhém; Tuan tha cac quy
tac an toan trong qua trinh ché tao luc ké 16 xo.
3.1.2. Chuén bi

Tai lidu huéng dan STEM “Luyc ké 1o xo.
Dinh luat Hooke”. 04 bd dung cu, vat liéu dé ché
tao luc ké 16 xo: gidy foam 3 Ii - 20 cm x 8 cm, 10
x0, 05 qua ning 50 gram, dao doc gidy, siing bin
keo va keo silicon.

Tai liéu hwdng din day hoc STEM “Luec ké
lo xo. Dinh ludt Hooke”

1. Luc ké 16 xo

Luc ké 10 xo 1a dung cu dung dé do luc, dua
trén bién dang dan hdi cua 10 xo.

2. Céu tao ciia luc ké 16 xo
[1] Vo luc ké 10 xo0, gin v6i mot bang thang do.
[2] Mot 10 x0 mot dau grfm véi vo lue ké 10 xo,
dau kia gin mot cai moc va mot kim chi thi.

[3] Kim chi thi di chuyén dugc trén mit bang
thang do.

B
=

o ficrsancall
R

3. Neuyén Iy hoat déng ciia liec ké 16 xo
Nguyén Iy hoat dong cua luc ké 10 xo dua
trén bién dang dan hoi cua 106 xo, tuan theo dinh
luat Hooke [2]: “Trong gidi han dan hoi, do lon
cua lyc dan hdi cua 10 xo ti 1é thuan véi do bién
dang cta 16 x0”.
F, = k.|Al]

Trong d6: k la do cung cua 10 X0, phu thuge
vao ban chat ciia 16 xo, c6 don vi N/m. Al la dé
bién dang cia 16 xo Al =1 — lo, ¢6 don vi cua
chiéu dai (m).
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- Khi ¢6 luc tac dung 18n luc ké 10 xo thi 10
x0 bén trong luc ké bién d6i nhu thé nao?

- Khi kim chi thi dtng yén, tuc dang ¢ trang
thai can bang, so sanh d6 16n lyc dan hoi caa 10
x0 V6i luc tac dung — Chi sé kim chi thi cho biét
do6 16n cua luc tac dung.
4.Ché tao luc ké 16 xo
a. Muc dich : Nguoi ta ché tao lyc ké 16 xo dé
lam gi?

Str dung dé do trong lugng cua mot so vat
trong nha hay hd tro cac thi nghiém trong bai hoc
vat ly.

b. Dung cu, vdt liéu: Dé ché tao luc ké 10 xo,
ching ta can nhirng vat liéu gi?

Dé ché tao mét luc ké 16 xo, ching ta cé thé
str dung céc vt liéu, dung cu nhu: tdm gidy foam
3 1i (20 cm x 8 cm), 10 xo, dao roc gidy, cac qua
can 50 gram, 10 cm k&m, viét chi, thudc thang,
sting ban keo va keo silicon, kéo, ...
¢. Gia cong, lap rap, van hanh lyc ké: Luc ké 10
x0 dugc ché tao nhu thé nao?

Goi ¥ cac budc ché tao lyc ké 10 xo (Céc
nhém suy nghi tim cich ché tao trudc khi doc
phan goi ¥).

Khi kim chi thi dang yén, ticc dang & trang
thai can bang, so sanh d6 16n lyc dan hoi cuaa 10
X0 Véi luc tac dung — Chi sé kim chi thj cho biét
d6 16n cua luc tac dung.

Bang 2. Quy trinh goi y ché tao luc ké 16 xo
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1. Budc 1: Gia cong khung: do kich thudc cua 10 xo
2. Budc 2: Dung bat chi vé hinh can cit trén gidy
sao cho treo dugc 10 X0 & bén trong

3. Budc 3: Dung dao doc gidy cét bo phan gidy
theo hinh

4. Buéc 4: Gan soi kém vao mot dau cua 10 xo.
Trén soi k&m gan mot vat nho 1am vat chi thi.

5. Budéc 5: Lap dau con lai cia 10 xo vao khung gidy
6. Budc 6: Xa&y dung thang do:Dung but chi danh
dau vi tri vat chi thi khi 16 xo khong treo vat. Vi
tri nay co gid tri bao nhiéu?

7. Budc 7: Xay dung thang do: Treo lan lugt cac
qua nang 50g, dung but chi danh diu cac vi tri
cua vat chi thi

8. Budc 8: Kiém tra cic vi tri danh diu. Theo
dinh luat hooke cac vi tri danh déu c6 dic diém
gi? C&c vi tri nay tuong (thg Vi Cac gié tri nao?
9. Budc 9: Xac dinh thong sb cua hre ké: Luc ké
10 x0 ¢6 d6 chia nho nhét va gigi han do bang bao
nhiéu? Dung but ghi lai cac thong sb ki thuat 1&n
luc ké.

10. Buéc 10: Van hanh: St dung luc ké vira ché
tao dé do trong luong cia mot s6 Vat.

11. Bude 11: Banh gia do tin cay cua nhiét ké tu lam.
12. Budc 12: Viét bao cdo va chuin bj thuyét
trinh. Luu ¥ cac tiéu chi danh gia dé qua trinh
thue hién nhiém vu dat két qua cao.

Béng 3. Tiéu chi danh gi hoat dong “thiét ké,ché tao
luc ké 10 x0 /5]

Piém toi | Diem
TT Tiéu chi danh gia da dé_n,h
gia
1 Ché tao thanh cong 10
lyc ké 16 xo dung thoi
gian quy dinh

2. | Luc ké 10 xo c6 do tin 40
cay cao, dugc Xac
dinh day du cac thong
s6 ki thuat

3 Trinh bay rd rang 30
mach lac, lam ro
dugc nguyén ly hoat
ddng va cac budc ché
tao dugc luc ké

Phan bién, tim ra 10
duoc cau tra loi cho
cau hoi

Tich cyuc nhiét tinh 10
tham gia cac hoat
dong

Tong 100

3.1.3 Tién trinh day hgc
- Pat van de:
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GV: Lam thé nao dé xac dinh trong
lwong ciia mot sé vat gan giii voi ching ta nhu:
cudn séach, hop bdt, chiéc non, ...

HS: Sir dung lyc ké dé do trong luong.

GV: Chung ta tim lyc ké ¢ dau?

HS: Mua hoic tu ché tao luc ké 10 xo.

Tur d6 HS tiép nhan nhiém vu: Tw 1am
lwe ké 10 xo.

- Gia cong, ché tao va van hanh luc ké 10 xo:

Hinh thac lam viéc: lam viéc nhom

Cac nhom lam viéc vai tai lieu huong
dan STEM “Luc ké 16 xo. Binh luat Hooke”. cac
nhém nhan dung cu, vat liéu tr gido vién. Nhém
truong huy dong va diéu phdi cac thanh vién ché
tao luc ké 16 xo nhu: cét gidy foam lam than lyc
ké 10 x0, xay dung thang do, xac dinh cac thong
s6 caa luc ké 10 xo,... Cac nhom sir dung luc ké
10 xo0, x4c dinh trong luong ciia mot s6 vat nhu:
quyén séach, hop bat, hop phén,... Gido vién theo
ddi hoat dong cua cac nhom, cha dong hd tro hay
tham chi can thiép kip thoi dé ¢am bao cac nhém
hoan thanh nhiém vu.

- Bé4o céo két qua

Hinh thac lam viéc: lam viéc theo nhém

Céc nhom lan luot béo cdo két qua, trong do
can lam rd: nguyén ly ciu tao va nguyén ly hoat
dong cua luc ké 10 xo, cach ché tao luc ké 10 xo,...
Gi4o vién t6 chirc cac nhém phan bién, gop .

- Nhan xét didu kién xuét hién luc dan hdi,
diém dit va huéng coa luc dan héi: Hoc sinh thao
ludn dé dua ra nhan xét khi ndo xuat hién lyc dan
hdi & lyc ké? Chi rd diém dit va huéng cua luc dan
hoi xut hién khi 10 xo cua luc ké dan hoic nén?

Bén canh do, gido vién t6 chuc danh gia va
HS tién hanh danh gia 1an nhau dua trén bang
tiéu chi danh gia bang 3.

3.1.4. Két lugn vé ngi dung bai hgc

Gio vién két luan dé hoc sinh nim dugc noi
dung kién thire bai hoc.

- Pinh nghia luc ké 10 xo: Luc ké 10 xo 14
dung cu dung dé do luc dua trén bién dang dan
hdi cua 10 xo.

- Nguyén Iy hoat dong cua luc ké 10 xo: Luc
ké 10 xo hoat dong dua trén dinh luat Hooke. Noi
dung dinh luat Hooke la: “Trong gidi han dan
hoi, do 16n luc dan hdi cua 16 xo ti 1& thuan voi
d6 bién dang cua 10 xo”. Biéu thic: Fdh = k. Al

- Ché tao luc ké 16 x0: Vat liéu chinh dé tu
lam lyc ké 10 xo gom c6: 10 xo, qua nang, gidy
foam,..; Khi 1am lyc ké 10 xo, can xac dinh gidi
han do va d6 chia nho nhat cua luc ké.

- Piéu kién xuat hién, diém dat va huéng
cta lyc dan hoi: Lyuc dan hoi xuét hién khi 10 xo
bi dan hoic nén. Luc dan hdi xuat hién ¢ hai dau
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cua 10 xo va tac dung vao cac vat tiép xdc (hay
gan) véi 10 xo 1am né bién dang. Khi 10 xo bi dan
lwc dan hoi cua 10 xo hudéng theo truc cua 10 xo
vao phia trong, con khi nén lyc dan hoi cua 1o xo
hudng theo truc caa 10 o ra ngoai.
3.1.5. Kiém tra nhanh

Hoc sinh thuc hién bai kiém tra gém 10 cau
hoi trac nghiém khach quan, dugc thyc hién trén
gidy, trong 5 phat. Ma tran dé kiém tra dugc
trinh bay nhu bang 4.

Bang 4. Ma tran dé kiém tra

Noi dung Mure do
Nhén biét | Théng hiéu | Van dung
Vit ly va 3 1 1
toan hoc
Cong nghé 2 0 0
K¢ Thuat 0 3 0

1y hoat dong cua luc ké 10 xo dua trén dinh luat
Hooke, cach thuc xay dung thang do.

Thyc hién bai kiém tra STEM: Hoc sinh
tham gia bai kiém tra nhanh v6i 10 cau hoi tric
nghiém khach quan, trong thoi gian 5 phut.
Diém trung binh cta bai kiém tra 16p 10AT1 1a
6,4/10. V&i mitc d6 nhan biét, da sb hoc sinh tra
161 dang céac cau hoi vé: vat lidu, kién thuc lién
quan dén dinh luat Hooke. V&i mirc d thong
hiéu va van dung, nhiéu hoc sinh chua tra 10i
chinh xac cic cdu hoi lién quan dén xay dung
thang do.

Thuc té giang day cho thay, tién trinh trén
tao diéu kién cho hoc sinh tham gia nhiéu hoat
dong, c6 co hoi dé thé hién va phat trién cac
nang luyc nhu bang 5.

Béing 5. Mot s6 cc bicu hién nang luc cua hoc
sinh trong tiét hoc

3.2. Két qud thu dwoc

Thuc nghiém dugc trién khai tai l6p 10A1-
50 hoc sinh, h¢ GDTX tai truong Pai hoc Cong
nghiép Quang Ninh. Lép hoc duoc chia 1am bbn
nhom, c6 phan cong nhoém trudng va thu ky.
Hoat dong trong tdm cua bai hoc 1a “ché tao luc
ké 10 x0”. Mot s6 két qua thu duoc nhu sau:

Qud trinh gia cong, ché tao lec ké 1o xo:
Hoc sinh tich cyc doc va ldy cac thong tin quan
trong hd tro qua trinh ché tao luc ké 10 xo tir tai
liéu huéng dan STEM. Hoat dong nay hip dan
hoc sinh, cac nhém thao ludn soi ndi, cac hoc
sinh nhiét tinh, hing hai tham gia ché tao luc ké
10 xo0. Tuy nhién, mot sb nhom khong biét sir
dung dao roc gidy dé cat gidy foam, lung ting
trong khau xdy dung thang do, khéng xac dinh
duoc cac thong sb k¥ thudt co ban cua luc Kké 10
x0. Tuy nhién cac nhém dugc gido vién dinh
hudng va hoan thanh luc ké 16 xo dang thoi gian
quy dinh.

Qud trinh bdo cdo két qua: Cac nhém lan
luot trinh bay két qua, cac nhoém da chi ra dugc
nguyén ly hoat dong, nguyén ly ciu tao, cac
thong sb ky thuét co ban cua luc ké 10 xo. Hon
nira, mot s6 nhém con bao céo két qua cua
nhiém vy phuy, trinh bay cach tinh tién phai chi
tra cho tdm gidy foam da st dung, thuyét phuc
dugc cac nhom con lai. Cac nhom déu tham gia
qua trinh danh gia, sir dung cac tiéu chi danh gia
do gido vién cung cap, diém dénh gia 1a co s¢ dé
nhan xét hoat dong cua cac nhom. Tuy nhién,
hau hét cac nhom van chwa 1am rd dwoc nguyén
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Nang luc Biéu hién

boc va tim kiém duogc céac théng tin
quan trong vé: nguyén ly hoat dong,
cac budc ché tao cua lyc ké,...trong tai
liéu huéng dan STEM

Lam viéc
voi tai liéu

Céc nhom ché tao thanh cdng céc luc
k& 10 xo theo tai lidu huéng dan. Cac
nhém déu xay dung dugc thang do va
xac dinh duoc cac thong sb cua ky
thuat cua luc ké 10 xo.

Thyc hanh

Da s6 nhom ty tin thuyét trinh bao céo
két qua. Nhiéu hoc sinh tham gia dat
cau hoi, gop y va mot sé nhom tra loi
duoc hét cac cau hoi cua nhém khac va
cua giao vién.

Giao tiép

Lam viéc
nhom

C6 phan cbdng cong viéc: thu ky dam
nhan viét béo céo, cac thanh vién gia
cong céc chi tiét. Cung doc tai liéu,
thdng nhat cac budc ché tao lyc ké. Co
su phdi hop giita cac thanh vién
trong nhém khi tién hanh béao cao.

Bén canh do, chung t6i da t0 chirc bon bai
day thudc chuong “DPdng luc hoc chét diém” theo
dinh hudng gido duc STEM. Qua d6, hoc sinh da
hinh thanh dwoc mot sb k§ ning co ban sau:

Ky nang gia cong co ban nhu: st dung dao
roc gidy cat, roc gidy foam; lip rap banh xe; ché
tao banh mai tir banh xe nhya va giay nham,...;

Ky nang tinh toan co ban: tinh dién tich vat
liéu va xac dinh chi phi cua vat liéu da sir dung;

Ky nang doc tai li¢u: doc va lay céac théng tin
co ban vé nguyén 1y hoat dong, nguyén 1y ciu
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tao, cac budc gia cong, ché tao,... tir tai liéu
huéng dan STEM.

Ky néng thuyét trinh: Ty tin trinh bay vé
san pham, biét phdi hop giita cac thanh vién dé
vira thuyét trinh vira van hanh san pham;

Ky néng phan bién: lang nghe va hiéu rd
cau hoi va gop y cua nhom khéc, cua gido vién,
phat hién ra sy bat hop 1y trong cau hoi ciia cac
nhom khéc va tim ra ly 1€ dé bao vé duoc chinh
kién cta nhom,..

Tw duy ky thudt dwoc hinh thanh va phat
trién: hoc sinh doc dugc ban vé k¥ thuét, lép rap
duoc san phém theo cac budc nhu tai li€u huéng
dan; trinh bay duoc két cdu cac chi tiét tinh vi
do giao vién gia cong,...

K&t qua cho thdy hoc sinh rat hao himg va
huong tng cac tiet hoc Vit Iy duoc t6 chue theo
dinh hudng gido duc STEM.

4. KET LUAN

Tién trinh t6 chirc day hoc kién thic vat ly
theo dinh hudng gido duc STEM nhu trén la kha
thi d6i v6i hoc sinh phd thong. Tién trinh trén
khong nhitng dap ung yéu cau thoi gian giang
day trong mdt tiét hoc véi thoi lugng 45 phat, tao
dugc sy hung thu va tich cuc cua hoc sinh ma
con tao co hoi dé hinh thanh va phat trién cac
nang luc: lam viéc nhom, thyc hanh, giao tiép,
sang tao, tinh toan co ban, tu duy k¥ thuat,...
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Quan trong hon hét, tién trinh trén van dam bao
hoc sinh dat dwoc muc tiéu co ban vé kién thirc
Vit ly.
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PHAN 4

LINH VUC KINH TE - CHINH TRI

O3

Tao hirng thud hoc tap cac mon khoa hec Mac - Lénin cho sinh vién
treong Pai hoc Cong nghiép Quang Ninh

Ha Thi Lan Dung

IBM LLCT, Truong Pai hoc Cong nghiép Qudang Ninh
* Email: landungchinhtri@gmail.com

Mobile: 0912924789

TOm tit

Tur khoa:

DPai hoc Cbng nghiép Quang Ninh,
Hung tha, Hang tha hoc tap, Khoa
hoc Méc- Lénin, sinh vién

Nhan loai dang séng trong thoi dai toan cau héa, hoi nhap qubc té
véi cac cude cach mang cdng nghé sinh hoc, cbng nghé tu dong
hoa, cdng nghé théng tin, cdng nghé Nanoo. Nhitng cugc cach
mang d6 da va dang dan thé gioi vao nén kinh té tri thirc trong
chién luoc phét trlen bén virng. Trong bi canh toan ciu hda, trong
Ky nguyén toan cau ndy, véi tu cach 1a thé gioi quan va phuong
phap luan cho hoat dong nhan thic va cai tao thé gisi, cac mén
khoa hoc Méc- Lénin dong vai tro khong thé thiéu trong viéc dinh
hudng, tién doan khoa hoc, tong hop tri thire nhan thire ra xu hudéng
van dong va phat trién cua xa hoi gop phan xay dung vé mat ly luan
cho mdi c& nhan. Chinh vi vay viéc hoc tap cac mon khoa hoc
Mac- Lénin la vo cing quan trong va can thiét trong bdi canh x&
hoi dang c6 nhidu bién ddi hién nay. Viéc giang day mén hoc nay
trong cac truong Dai hoc noi chung va Dai hoc Cong nghiép Quang
Ninh néi riéng gop phan hinh thanh cho céc em thé gioi quan va
phuong phap luan dung din . Tuy nhién, phan I6n sinh vién déu tho
o khi hoc mén hoc nay. Vay 1am thé nao dé khoi goi hung tha cho
sinh vién truong Pai hoc Cong nghiép Quang Ninh khi hoc tap cac
moén khoa hoc Méac- Lénin? D6 1a mot cau hoi can dugc giai dap.
Xuit phat tir nhitng |y do trén nén tdi lya chon nghién ctu van dé
“ Tao hung hoc tap cac mdn khoa hoc Mac- Lénin cho sinh vién
truong Pai hoc Cong nghiép Quang Ninh”.

1. PAT VAN PE

tap, dac biét khi hoc cac moén khoa hoc Mac- Lénin.
Céac mon khoa hoc Mac- Lénin trong chuong trinh

Trong qué trinh hoat dong cua con ngudi,
cuing véi nhu cau thi hang th s& kich thich hoat
dong lam cho con ngudi say mé hoat dong nham
dem lai hiéu qua cao trong quéa trinh hoat dong.
Khi c¢6 hing thd, c& nhan s& hoat dong tich cuc dé
chiém linh ddi tugng va nhan thac vé dbi tuong do.
D4i v6i ngudi hoc, viée hinh thanh hang tha 12 vo
cling quan trong va can thiét. Day 1a yéu t6 quyét
dinh dan dén sy hinh thanh va phét trién ning luc
ca nhan. Hang thad hoc tap s€ hinh thanh nén dong
co hoc tap. Vi vay hinh thanh hiing tha trong hoc
tap cho nguoi hoc 1a vo cuing can thiét. Déi véi
sinh vién truong Dai hoc Cong nghiép Quang Ninh,
phan 16n cac em chua thuc sy hing thi trong hoc

hoc tap cua cac em bao gdom céc hoc phan Triét
hoc Méc- Lénin, Kinh té chinh tri va Chu nghia xa
hoi khoa hoc. Day 1a hé théng cac mén hoc co
nhiéu khéi niém, pham tru triru twong d& khién cho
céc em chén nan, tho o, thiéu tap trung. Tuy nhién,
cac mon hoc nay lai cé vai trd hinh thanh thé gisi
quan, phuong phap luan khoa hoc cho cac em,
trang bi cho cac em co s dé hiéu dugc duong 16i
dung din cia Dang va rén luyén, hoc tap theo tu
tuong HO6 Chi Minh. Chinh vi thé, viéc tao hing
tha cho sinh vién khi hoc cac mén khoa hoc Méc-
Lénin la v cuing can thiét va quan trong.
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2. CO SO LY THUYET/PHUONG PHAP
NGHIEN CUU

2.1. Hing tha

2.1.1. Khai niém:

C6 rat nhiéu tac gia voi cac dinh nghia
khac nhau vé htng thi:

A.N. Leonchiep cho rang: Htang tha 1a mot
thai do nhan thic dic biét doi véi hién twong
hoac hién twong thuc té khach quan.

Theo A. G. Cdvalidp dinh nghia: “Hung
thd 1a mot thai do dic thi caa ca nhan véi doi
tuong nao do cd ¥ nghia cua nd véi doi séng va
do sy hap dan vé tinh cam cta n6”. Ong coi hing
thi 1a sy dinh hudng cua ca nhan vao mot ddi
tuong nhat dinh.

Theo tir dién Tam Iy hoc: “Hung tha biéu
hién mot nhu cau, 1am cho chu thé tim cach thoa
man, tao ra khodi cam, thich tha va huy dong
sinh luc dé c6 gang thuc hién.

Theo quan diém cia Nguyén Hitu Nghia:
“Htng tht 1a thai do dac biét cua ca nhan ddi véi
dbi twong nao d6 vira c6 ¥ nghia quan trong trong
doi song, vira c6 kha niang dem lai cho c& nhan
mot su hap dan vé tinh cam”.

Nguyén Xuan Pic- mot nha tam ly hoc
Viét Nam ciing cho rang: “Hung thi 1a thai do
dac biét cua ca nhan véi dbi twong ndo do vira o
¥ nghia trong doi séng, vira c6 kha ning mang lai
khoai cam”.

Theo Pham Minh Hac: “Hung tha la thai
d6 dic biét cua ca nhan d6i v6i dbi tuong nao do,
vira c¢6 ¥ nghia trong cudc song, vira ¢ kha ning
mang lai khoai cam cho ca nhan trong quéa trinh
hoat dong”.

Nhu vy, c6 rat nhiéu tac gia véi cac quan
niém khac nhau vé hirng tha nhung tyu chung lai
himg thu dwoc hiéu 1a mot biéu hién cua nhan
cach, c¢6 lién quan dén cac thudc tinh khac nhu
nhu ciu, dong co, thé gisi quan, niém tin, thé
hién thai do dic thi cia ca nhan déi vai mot dbi
tuong nao dé vira co y nghia d6i véi cudc song
cua chu thé, vira ¢ kha nang dem lai cho c& nhan
mét su hap dan vé mat tinh cam.

2.1.2. Cdu tric cua Hing tha:

Tién si Tam ly hoc N.G. Mavozova dua ra
quan niém veé cau trdc cua hang thi gom 3 yéu to
dic trung bao gdm: nhan thic duoc ddi twong,
thai do, cam x(c véi ddi twong va hanh dong dé
dat dugc dbi tuong. Hung thi cé lién quan dén
viéc ngudi d6 c6 xuc cam that sy véi ddi tuong
muén chiém linh, c6 niém vui tim hiéu va nhan
thirc ddi tuong, c6 dong co truc tiép xuat phat tur
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ban than hoat dong, tu n6 18i cudn, kich thich
hing thi. Ngoai ra nhiing dong co khong xuét
phat truc tiép tir ban than hoat dong chi cé tac
dung hd trg cho su nay sinh va duy tri hiang thi
chir khong xac dinh ban chat hing tha. Néu néi
dén mat nhan thac thi mai 1a sy hiéu biét caa con
ngudi vé ddi twong, con khi noi dén mat hanh vi
la chi d& cap dén mat biéu hién bén ngoai ma
khong thay dugc xic cam, tinh cam cua ho Vi
d6i tuong d6. Noi khac di, ndi dung tam ly cua
hing thi tiém an bén trong. Hang th phai 1a sy
két hop giira nhan thuc, cam xdc tich cyc va hanh
dong. Bat ky himg tha nao ciing 1a thai d6 cam
xuc tich cuc cua chi thé véi dbi tugng. N6 13 su
thich thi véi ddi twong voi hoat dong cua ddi
tuong con nhan thuc 1 tién dé, co s cho viéc
hinh thanh thai d6. Nhu vy, ba yéu té trén cé
moi quan hé chat ché véi nhau trong cau tric
hing tht cua ca nhan. TUy theo tung giai doan
phat trién caa hing tht ma cac yéu té trén noi 1én
nhiéu hay it.

2.1.3. Biéu hién cua hing thi

Theo cac nha Tam ly hoc, Hung thi biéu
hién & nhirng khia canh sau:

Biéu hién trong khuynh huéng cua con
ngudi ddi voi hoat dong co lién quan dén ddi
tuong cua hung tha do.

Biéu hién trong trai nghiém thuong xuyén
nhitng tinh cam d& chiu do ddi twong nay gay ra

Biéu hién trong khuynh huéng  thuong
xuyén ban luan d6i twong nay, vé& viéc co lién
quan téi chang.

Biéu hién trong cao d6 cua su tap trung
cht y. Hang tha biéu hién hai mic d6: hung tha
c6 han dirng lai khi nhu cdu nhan thice duoc thoa
man va hing tha toan ven thiic day con ngudi
hoat dong.

Biéu hién trong sy ghi nhd nhanh va lau
nhitng diéu c6 quan hé gan giii vé& dbi twong nay,
trong hoat dong tudng tugng phong phu, trong tu
duy cang thang nhitng van dé& c6 lién quan dén
d6i tuong cua hing thi do.

Khuynh hudng lya chon cac qué trinh tam
1y con ngudi nham vao d6i tugng va hién tuong
cua thé gisi xung quanh.

Nguyén vong, nhu cau ciia c& nhan mudn tim
hiéu mot linh vuc, hién tuong cu thé, mot hoat dong
xac thuc mang lai su thoa man cho ca nhan.

Thai do dac biét khdng thd o, khong bang
quang ma tran ddy mot y dinh tich cyc, mot cam
xUc trong sang, mot y chi tap trung véi cac ddi
tuong, hién tuong, qué trinh.

2.2. Hing thu hec tap
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2.2.1. Khai niém

Hoc tap 1a mot qua trinh tiép thu cai moi
hoic bo sung trau doi cac kién thirc, ki ning,
kinh nghiém, gia tri nhan thirc hoac so thich va
c6 thé lién quan dén viéc tong hop cac thong tin
khac nhau. Hung thi hoc tap c6 thé hiéu Ia thai
do cua chua thé d6i véi ddi tuong cua hoat dong
hoc tap vi su 16i cudn vé tinh cam va y nghia
thiét thuc trong qua trinh nhan thic.

Hing tha hoc tap bao gom hai yéu tb:

Yéu t6 nhan thuc: 1a thai do nhan thac coa
c4 nhan d6i voi ndi dung mon hoc. O mire do nao
d6, c& nhan y thtrc dugc y nghia, tam quan trong
cua kién thic hoc tap déi voi cudc Song, déi voi
ban than c& nhan. Tir d6, c4 nhan mudn hiéu biét
k§ hon, sau sac hon.

Yéu t6 cam xuc: La thai d6 cam xdc tich
cuc bén viing ciia ca nhan ddi voi noi dung tri
thirc moén hoc.

Nhu vay, hang tha hoc tap 1a su két hop
gitta nhan thic va cam xuc tich cuc nham chiém
linh ndi dung mén hoc.

2.2.2. Phan loai hiing tha hoc tap

Cin ctr vao tinh hiéu luc cua hang thu cé
thé phan chia hang tha thanh hing tha cha dong
va hing tha bi dong.

Hung tha cha déng la hing thd khi con
nguoi khdng chi quan sat dbi twong ma con tién
hanh hoat dong dé chiém linh ddi twong. Hung
tha tich cyc 1a ngudn kich thich phét trién nhan
cach, hinh thanh k¥ ndng, ky Xdo, nang lyc va
tinh cach, 12 ngudn gdc cua sy sang tao.

Hung thad thu déng la huang tha khi con
ngudi chi ding lai ¢ sy thich thd ngam nhin,
chiém ngudng ddi twong gay 1én hung tha nhung
khong thé hién tinh tich cuc dé nhan thic sau sic
ddi twong va lam chu no.

Cian ctr vao tinh bén viing cua hing tha
chia thé phan chia hiing tha thanh hung tha bén
vitng va hung thd khong bén virng.

Hung thi bén viing thuong gan voi nang
lyc cao va sy nhan thic siu sic cua ca nhan ve
nghia vu va thién hudng caa minh.

Hung thi khdng bén viig thuong bat nguon
tir sy nhan thie hoi hot ddi twong hing tha.

Trong hoat dong hoc tap cd thé chia thanh
hirng tha truc tiép va himg tha gian tiép.

Hitng tha truc tiép trong hoat dong hoc tap
Ia himg tha dbi véi noi dung tri thie, qué trinh
hoc tap va nhitng phuong phéap tiép thu, van dung
tri thire d6. Loai hung tha nay c6 tdc dung nang
cao tinh tich cuc hoat dong cua hoc sinh, lam
tang hiéu qua cua qua trinh nhan thac. Khi co
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hiing tha véi doi twong nao d6, ngudi hoc sé ting
tinh déo dai trong qué trinh hoc tap, xua tan su
mét moi cua co thé va tri 6¢, hoc sinh s& chi y
cao hon, ghi nhé nhanh hon va bén viing hon.

Hung tha gian tiép trong hoat dong hoc tap 1a
thai d6 hra chon dac biét cua cha thé Vvéi ddi tuong
cua hoat dong hoc tap do nhiing yéu to bén ngoai
gay ra va gian tlep lién quan dén d6i twong ay.

2.2.3. Nhiing yeu t6 dnh huong den huing tht hoc tap

Mubn c6 hang thd hoc tap can co 2 diéu
kién: Nguoi hoc phai y thirc duge y nghia cua
mon hoc d6i vai thuc té cudc song va noi dung
moén hoc phai gay dugc tinh cam dac biét ddi voi
ngudi hoc. PO chinh 1a 2 yéu té chu quan va
khéch quan anh huong dén himng tha hoc tap cua
nguoi hoc.

Yéu té chu quan: Bao gom trinh do phat
trién tri tué cia nguoi hoc va thai do ding din
ctia ngudi hoc ddi véi mdn hoc.

Trinh do phét trién tri tué ciia nguoi hoc la
yéu t6 quan trong gidp sinh vién nhan thiy tam
quan trong cua viéc hoc mdn hoc nay. Nguoi hoc
sé tu nhan thay nhing kién thic hoc tap co y
nghia nhu thé nao d6i véi cudc séng va nghé
nghiép sau nay cua minh.

Thai 6 dung dén ddi véi ndi dung mon
hoc sé hinh thanh khi sinh vién c6 trinh d6 phat
trién tri tué. Thai do dung dan trong hoc tap thé
hién & chd nguoi hoc sé& tich cuc, chu dong, sang
tao dé chiém linh tri thuc, ki ning, ky xao khi
hoc mon nay.

Yéu t6 khach quan: Bao gdm céc yéu t6 sau:

Dic diém moén hoc: 1a co cdu, ndi dung,
tinh chat, su sip xép chwong trinh mén hoc theo
dic diém cua nganh hoc.

Nguoi day: boc 16 qua trinh do chuyén
mon, ning lyc su pham, thai do trong viéc to
chuc, didu khién qué trinh day - hoc. Pay duoc
xem la yéu té quan trong tao nén hing thi &
nguoi hoc.

biéu kién co s& vat chat: tai liéu, sach va,
phuong tién day hoc. Tuy khong phai 1a yéu tb
quyét dinh nhung 13 yéu té can thiét tac dong dén
két qua hoc tap ciia nguoi hoc. Néu duoc hoc tap
trong diéu kién vat chat diy du, nguoi hoc s&
thdy thoai mai, d& chiu, gitp ho hoc tap tét hon.

Moi truong hoc tap: 1a khong khi 16p hoc,
mbi quan hé véi ban bé, thiy co... Mot tap thé co
né nép, c6 su thi dua hoc tap s& 1a yéu té gitp
tung ca nhan vuon lén trong hoc tap.

2.3. Pic diém cac mon khoa hec Méc- Lénin
va dic diém tam ly ciia sinh vién truwong Dai
hoc Cong nghiép Quang Ninh
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2.3.1. Bdc diém cac modn khoa hoc Mac- Lénin

Céc mon khoa hoc Mac- Lénin bao gém
cac hoc phan Triét hoc Méac- Lénin, Kinh té
chinh tri Méc- Lénin va Chu nghia xa hoi khoa
hoc. D6 1a mot h¢ thong ly luan cua cha nghia
duy vat bién chung va cha nghia duy vat lich su
do cac nha mac xit sang lap va xay dung. Hé
thdng ly luan caa chu nghia Mac- Lenin 1a mot
hé théng cac khéi niém, pham trd, nguyén ly, quy
luat vé tu nhién, X hoi va tu duy véi nhitng thuat
nglr chuyén nganh dac thu mang tinh khai quat
hoa, triru twong hoa. Tri thirc cdc modn hoc nay sé
trang bi cho ngudi hoc thé gidi quan duy vat,
phuong phap luan bién chirng va nhéan sinh quan
dung dan. T d6 gitp ngudi hoc c6 nhan thic
dang, thai d¢ dung va phuong phdp, cach lam
dung trong hoat dong nhan thuc, trong hoc tap va
trong hoat dong cai tao thyc tién. Tri thic cac
mon khoa hoc Méac- Lénin s& 1a co s& tién dé rat
guan trong cung vdi cac nganh khoa hoc xa hoi
nhan vin dé hoach dinh duong 16i, chii truong,
chinh sach cua Bang va Nha nudc, luan giai lam
rd van dé ly luan va thuc tién qua do di 1én Cha
nghia xa hoi & nudc ta. Tri thuc cac mén khoa
hoc Mac- Lénin da va dang dong gop to 16n vao
qua trinh hinh thanh va phét trién duong 16i doi
maéi cua Pang va Nha nudc ta. Tuy nhién, khi
nhic dén cac mdn khoa hoc Mac- Lénin, nguoi
hoc thuong gian cho nhitng cai tén la khd khan,
khé hiéu, c6 nhiéu khai niém, thuat ngir triru
tuwong va nguoi hoc ¢6 tdm ly chan nan khi hoc
ca&c mon hoc nay.

2.3.2. Bdc diém tam 1y sinh vién trieong Bai hoc
Cong nghiép Quang Ninh

MO3i mot lira tudi khac nhau déu ¢ nhiing
ddc diém tam |y ndi bat, chiu sy chi phdi cua hoat
dong chu dao. O lta tudi thanh nién, khi cac em
dang theo hoc & cac truong Cao ding, Pai hoc
hoat dong chu dao la hoc tép dé tiép thu kién
thire, k§ nang, ky xao nghé nghiép. Mot trong
nhitng dic diém tdm ly quan trong nhat ¢ lia tudi
thanh nién - sinh vién I sy phat trién tu y thuc.
Nho 6 tu y thirc phat trién, sinh vién cé nhitng
hiéu biét, thai do, c6 kha ning danh gia ban than
dé chu dong diéu chinh su phét trién ban than
theo huéng phl hop véi xu thé xa hoi. Sinh vién
ndi chung va sinh vién truong Pai hoc Cong
nghlep Quang Ninh ndi riéng ciing da nhén thic
rd rang vé nhiing ning luc, pham chét cua minh,
mirc do phu hop cua nhimg dac diém d6 véi yéu
cau caa nghé nghiép, qua do ho s€ xac dinh ro
rang muc tiéu hoc tap, rén luyén va thé hién bang
hanh dong hoc tap hang ngay trong gio Ién lop,
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thuc tap nghé hay nghién ciu khoa hoc. Nho kha
ning tu danh gia phat trién ma sinh vién cé thé
nhin nhan, xem xét nang lyc hoc tip cua minh,
két qua hoc tap cao hay thiap phu thudc vao y
thirc, thai do, vao phuong phap hoc tap cua ho.
Sinh vién truong Dai hoc Cong nghiép Quang
Ninh di budc dau hinh thanh thé gii quan dé
nhin nhan, danh gia van dé cudc séng, hoc tap,
sinh hoat hang ngay. Bén canh d6, sinh vién
truong Pai hoc Cong nghiép Quang Ninh bat dau
nay sinh nhu cau, khat vong thanh dat. Hoc tap &
Pai hoc 1a co hoi tot dé cac em dugc trai nghiém
ban than. Vi thé, sinh vién rat thich kham pha,
tim toi cai méi. Tuy nhién, do quy luat phat trién
khong dong déu vé mat tdm ly, do nhitng diéu
kién, hoan canh sbng va céch thirc gido duc khac
nhau, khéng phai bat cu sinh vién nao cua truong
bai hoc Cong nghiép Quang Ninh ciing dugc
phat trién t6i wu. D6 chin mudi trong suy nghi va
hanh d6ng cua cac em con nhiéu con han ché.
Chinh vi vay rat can tinh tich cuc hoat dong cua
ban than mdi sinh vién. Mot sé sinh vién truong
Dai hoc Cong nghiép Quang Ninh con thiéu chin
chén trong suy nghi, hanh dong, dic biét, trong
viéc tiép thu, hoc héi nhitng cai méi. Do dic
diém nhay cam, ham thich nhitng diéu méi la két
hop véi su bong bot, thiéu kinh nghiém cua tudi
thanh nién nén sinh vién truong Pai hoc Cong
nghiép Quang Ninh con tho o khi hoc cac kién
thire trong nha truong. Vi thé két qua hoc tap cua
cac em chua dugc cao. Ngay nay, trong xu thé
mé& cira, hoi nhap quéc té, trong diéu kién phat
trién cong nghé thong tin, nén van hoa cua ching
ta cd nhiéu diéu kién giao luu, tiép xuc véi cac
nén vin hoa trén thé gisi, ké ca van hoa phuong
Poéng va phuong Tay. Viéc hoc tap, tiép thu
nhitng tri thir khoa hoc 1a can thiét. Do vay, can
tao hirng tha cho cac em hon nita khi hoc tap trén
ghé nha truong.
2.3.3. Thut trang hoc tgp cac moén khoa hoc
Mac- Lénin ¢ truong DPai hoc Cdng Nghiép
Qudng Ninh.

Nhu trinh bay ¢ phén trén, trong nghién ctiu
cau trdc cua hing tha, Tién si Tam ly hoc N.G.
Mavozdva dua ra quan niém Ve Cau tric cua hing
thi gdbm 3 yéu t6 dic trung bao gdbm: nhan thic
duoc ddi tuong, thai do, cam xuc voi dbi tuong va
hanh dong dé dat duoc ddi twong. Tir nhan thic
ding s& c0 thai do dung va hanh dong ding.

Khi hoc tap cadc modn khoa hoc Méc-
Lénin, phan Ion sinh vién truong Pai hoc Cong
Nghiép Quang Ninh chua nhédn thirc dwoc tim
quan trong ciia mon hoc, chua thiy duoc vai trd
va y nghia ctia cdc mdn khoa hoc Méc- Lénin ddi

192



PAI HQC CONG NGHIEP QUANG NINH

véi ban than. Do chua nhéan thie duoc vai tro cua
mon hoc nén chua thyc sy say mé, miét mai tim
toi kham phéa nhirng tri thue. Khi sinh vién khéng
nam duoc thuc chat va ¥ nghia ciia mén hoc, cac
em s& khong thé van dung nhiing tri thirc d6 vao
nghanh hoc va thyc tién cugc séng cua minh.

Cac moén khoa hoc Mac- Lénin thuoc linh
vuc khoa hoc x& hdi c6 noi dung rét triru tuong,
c6 tinh khai quéat ly luan rat cao nén kho hiéu va
kho6 nhé. Vi vay, sinh vién treong Pai hoc Cong
Nghiép Quang Ninh thuong chan nan, mét moi,
khong hirng tha khi vao 16p hoc. Cac em thuong
hoc mang tinh chat di phé va thuong chi tap
trung hoc trudc khi thi.

Bén canh do, cdc moén khoa hoc Mac-
Lénin 1a cdc mon co ban co s& nén sinh vién s&
hoc & nam thtr nhat. Pay 1a nam hoc dau tién
trong moi truong Dai hoc, cac em khdng tranh
khoi su bd ngd khi chuyén tiép tir méi trudong
phd thong sang méi truong chuyén nghiép. Do
vdy, sinh vién ctng chua kip thay ddi phuong
phap hoc cho phi hop, chu biét cach tiép can tri
thire, kham pha tri thaec.

Nhu vay c6 thé thiy rang, sinh vién
truong Pai hoc Cong nghiép quang Ninh chua
hting tha, say mé, tim toi khi hoc cd&c mén khoa
hoc Méac- Lénin. Cac em con chua thuc su chu
dong linh hoi tri thie, chua nhan thic duoc vai
tro, ¥ nghia, tim quan trong caa nhirng tri thic
khoa hoc Méc- Lénin.

3. GIAI PHAP

Thez nhdt, dé cac mon khoa hoc Mac- Lénin
thuc sy tro 18n hap dan déi véi ngudi hoc, nguoi
thay can trang bi cho minh mét kién thie sau rong.
Céac mon khoa hoc Mac- Lénin la khoa hoc tong
hop s& dit nén moéng, co s& phuong phap luan cho
cac khoa hoc cu thé. Bai vay, ngudi day it nhat
ciing phai ¢6 nhitng hiéu biét co ban, phd thong vé
cac khoa hoc cu thé. Khéng thé day that hay cho
sinh vién khoa Dién, khoa Mo, khoa Kinh té... khi
khéng cd chit kién thirc nao vé cac linh vuc nay.
Uy quyén bén viing ciia nguoi thay khong phai ¢
diém s, khong phai ¢ do kho cua mén hoc ma 1a
nhan cach ngudi thay, 1a nhing tri thirc duoc tich
lily tir sich vo va tir cudc sdng va nghé thuat
thuyét phuc nguoi hoc. Bé co6 duoc didu d6 nha
gido dyc cin duoc gido duc, nguoi thay phai hoc
tap sudt doi, timg phdt, tung gidy khong ngung
tim hiéu nhilmg van dé cua khoa hoc, cia cudc
séng. Trong thoi dai khoa hoc cong nghé phat
trién manh mé&, cac mon khoa hoc Mac- Lénin
khong thé dung ngoai nhiing thanh tuu khoa hoc
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va nhitng bién doi cua thoi dai. Vi vay, ngudi thay
can cap nhat nhiing théng tin mai, nhiing tri thirc
tién tién trong mdi bai giang. Van dé ly luan cua
chii nghia Méc- Lénin can dugc xem xét dudi goc
nhin caa khoa hoc hién dai véi nhitng van dé toan
cau dang quan tam.

Thet hai, Bé ngudi hoc ¢6 himng thli hoc cac
moén khoa hoc Méac- Lénin doi hoi trong nghién
ciru va giang day cac mon hoc nay can coi trong
hon nita viéc gan ly luan véi thuc tién. Mdi giang
vién can chl trong hon viéc gan ly luan véi
nhiing van dé thiét thyc, ndng bong cua doi séng
x& hoi, nghién ctiu ly luan gan véi thuc tién, phan
tich lam r& hon co s nhan thic va giai quyét sau
sic hon mdi quan hé ly luan, thyuc tién , sy phat
trién cua Pang voi nhitng van dé vé ly luan va
phuong phép ludn co ban chu nghia Méc- Lénin;
nim viing su chi dan cua chu tich H6 Chi Minh:
“ Li luan cét dé &p dung vao cong viéc thuc té. Li
luan ma khéng &p dung vao thuc té 1a ly luan
xuéng, “ Ly luén phai dem ra thyc hanh, thuc
hanh phai nham theo 1y luan”. Ciing nhu cic mén
khoa hoc khac, giang day cac mon khoa hoc
Méc- Lénin phai ¢b gang tim ra nhitng quy luat
cua cac hién tugng xay ra trong x& hoi va ly giai
sAu sic nhitng hién tugng d6 méi gdy duoc hing
thu cho nguoi hoc. Giang day cac moén khoa hoc
Méc- Lénin can bam sat hoat dong thuc tién x&
hoi ma rdt ra nhitng van d& méi dé hoach dinh
duong 16i, chinh sach mot cach dang dan, phuc
vu cho su phéat trién toan dién va bén viing cua
dat nudc dong thoi gép phan dua duong 16i,
cuong linh, nghi quyét cua Dang, chinh sach
phap luat cia Nha nuéc dé tuyén truyén, dinh
huéng tu tuong cho sinh vién | tao co hoi cho
sinh vién thao luan, bay té quan dlem tranh luan
khoa hoc dé 1am sang t6 nhiéu vin dé cuoc 50ng
dat ra. Qua do6 s€ gy duogc hirng thu tim toi, sang
tao mudn kham phé van dé trong qué trinh hoc
tap cdc mobn khoa hoc nay.

Thir ba, day cac mon khoa hoc Mac- Lénin
trén tinh thin binh ding va mdi giao cam thay
tro. Giang vién giang day cadc mén khoa hoc
Méc- Lénin phai thuc sy am hiéu nhu cau séng,
hoc tap lam viéc cbng hién cua thé hé tré Viét
Nam thoi hién dai noi chung va dic diém tam ly
cua sinh vién truong Pai hoc Cong nghiép Quang
Ninh noi riéng

Tinh than binh ding khong duoc hiéu theo
nghia may moc 1a ngang bang nhau vé vai tro, vi
tri ma 1a sy hop tac thay tro trén co s ton trong
Idn nhau. Trong thoi dai ngay nay, ngudi thiy
khong phai la kénh thong tin duy nhét giir vai tro
doc ton trong viéc truyén thu tri thirc dé doc thoai
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v6i phuong phap thuyét trinh truyén thong. Su da
dang kénh thong tin trong x4 hoi hién dai 1a diéu
kién thuan loi dé nguoi hoc c6 thé linh hoi tri
thirc bang nhiéu con duong khac nhau. Boi vay
ngudi thay dong vai tro dinh hudng cho sinh vién
trong qua trinh hoc tap bang hé thong cac van dé
dé sinh vién tim hiéu. Sinh vién truong Dai hoc
Cong nghiép Quang Ninh s& yéu thich cAc moén
khoa hoc Mac- Lénin hon néu cac em duoc chu
dong vuon 1én tim toi, linh hoi tri thuc thay vi chi
tung kinh bai giang cua thay . Sau mdi bai giang
can giao cho sinh vién lam nhimg gi, doc cai gi,
thao luan nhiing Van dé nao, chuan bi tai liéu ra
sa0. Giang vién can ludn ludn dong vién, khuyén
khich sinh vién tham gia vao qua trinh thao luan
dé tim kiém tri thirc. Nguoi thay can co nghé
thuat dat cdu hoi sao cho phat huy dugc stc sang
tao, tri t0 mo va khao khat hiéu biét cho sinh
vién. Sinh vién truong Pai hoc Cdng nghiép
Quang Ninh con kha nhat nhat, chua manh dan
trong qua trinh linh hoi tri thic. Chinh vi vay,
nguoi thay khi giang day cac mén khoa hoc Méc-
Lénin can tao su tu tin cho sinh vién. Sinh vién
duogc ty do bay to quan diém cua minh va tiép thu
tri thac trén tinh than phan bién caa mdi sinh
vién. Nguoi thay can to chic lién tiép cac hoat
doéng hoc tap gidp sinh vién kham pha nhiing
didu chua biét chia khong thu dong tiép thu
nhitng kién thic sin c6. Gido vién 1a nguoi to
chtc va chi dao sinh vién tién hanh hoat dong
hoc tap phét hién kién thac mai, van dung kién
thirc da hoc vao tinh hudng di biét hoic tinh
hudng thuc tién. Gi4o vién cha trong rén luyén
cho sinh vién biét cach khai théc sach gi4o khoa
va cac tai liéu hoc tap, biét cach tu tim céc kién
thirc da co, suy luan dé tim toi, phat hién kién
thirc mai. Khi ¢6 sy hudng dan cu thé cua nguoi
thay, sinh vién s& khong cam thdy hoang mang va
sé tich cuc hon trong qua trinh hoc hoi va kham
pha tri thiec.

Thet te, V& phia sinh vién: Cung voi gido
vién, sinh vién ciing 1a chu thé cua quéa trinh day
hoc. Dé dat duoc muc tiéu bai hoc, khdng chi
giang vién tich cuc trong hoat dong day ma sinh
vién cling phai tich cuc trong hoat dong hoc. Sinh
vién can xac dinh rd tam quan trong cua céc tri
thirc khoa hoc Méac- Lénin, tir do6 hinh thanh nén
dong co hoc tap ding din va thai do hoc tap
nghiém tac. Sinh vién ciing can d6i méi phuong
phap hoc tap cho phu hgp véi moi truong chuyén
nghiép, phai cha dong, tich cuc trong qua trinh
hoc tap. Cac em khong chi doc kién thuc trong
gido trinh ma can tim hiéu thém tai liéu dé hiéu
sAu sic cac tri thuc khoa hoc Méac- Lénin, tir d6
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thiy duoc ¥ nghia thuc té khi van dung tri thirc
mén hoc nay vao cudc séng caa ban than. Mat
khac, cac em can hinh thanh cho ban than cac ky
ning suu tam tai ligu, tra ctu tai liéu lién quan
dén mdn hoc dé hiéu rd gia tri cua cac tri thic
khoa hoc Mac- Lénin.

Thit nam, Vé phia nha trudong: Didu kién co
s& vat chat va cac phuong tién ky thuat cling 1a
mot trong nhitng nhan t6 tao hing tha cho sinh
vién trong qua trinh hoc tap linh hoi tri thic. O
truong Dai hoc Cong nghi¢p Quang Ninh, Ianh
dao nha truong cling di trong dau tu vé co so vat
chat phuong tién ky thuat d& phuc vu cho viéc
giang day. Tuy nhién, cac phuong tién ky thuat
cling da 15i thoi, lac hau, doi khi van con gap su
¢b trong qua trinh sir dung. Do véy, Nha truong
can dau tu nhiéu hon nita Vé co s Vat chat va
cac phuong tién day hoc hién dai sao cho cac
phuong tién day hoc phat huy dugc hiéu qua
trong qua trinh t6 chac cac hoat dong day hoc.
Bén canh dé, nha trudng can dau tr bod sung
ngudn tai liéu tham khao cho phong pht phuc vu
cho qua trinh tim toi, kham pha tri thirc cua sinh
vién. Nha trudong ciing can quan tdm td chic
nhiéu hoat dong phong trio lién quan dén tri thic
moén hoc Méac- Lénin dé tao hing thd cho sin
vién tim hiéu va hoc tap mon khoa hoc nay.

4. THAO LUAN

Qua trinh day hoc la mot qua trinh dudi
lanh dao, td chuc, didu khién cua nguoi gido
vién, ngudi hoc tu giac, tich cuc, chu dong biét tu
to chac, tu diéu khién hoat dong nhan thuc cua
minh nham chiém linh nhiém vu hoc tap. Dé
ngudi hoc tu giac, tich cuc chiém linh tri thuc thi
mot yéu tb vo clng quan trong do la tao hung tha
hoc tap cho cac em. Pdi véi cac mén khoa hoc
Mac- Lénin 1a hé thong cac mon hoc cé kién thirc
triru twong chira dyng nhiéu khéi niém, pham tra
va cé&c nguyén ly, quy luat chung vé cac van dé tu
nhién — xa hoi- tu duy dé& khién cho sinh vién
chan nan va tho o khi hoc cac mon hoc nay. Pac
biét, sinh vién truong Dai hoc Codng nghiép
Quang Ninh vén chua tich cuc trong hoc tap, su
nhan thac v& muc tiéu va y nghia cia mén hoc
con han ché nén cac em thuong khong hing thi
khi hoc cac mén khoa hoc Mac- Leenin. Chinh vi
vay, can tao hing tha khi hoc tap cac mén khoa
hoc Mac- Lénin sé& gilp cho sinh vién chu dong
tich cuc hon trong hoc tap, lam chu tri thuc va
chat luong hoc tap tot hon.
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5. KET LUAN

Hang tha c6 vai tro rat quan trong trong
hoc tap va lam viéc. Khdng co viéc gi nguoi ta
khong lam dugc dudi anh huong cua hang tha.
Cung vai su tu giac, hung tha tao 1én su tich cuc
nhan thire, khoi day kha ning sang tao va dat két
qua cao trong hoc tip. Hoc sinh c¢é hang tha
trong hoc tap chinh la gitp thay c6 c6 cam himng
say mé giang day trong mdi gio 1én 16p. Niém vui
va su hang tha hoc tap ciing 1a dong luc dé hoc
sinh vuon qua kho khan va vuon 1én trong hoc
tap. Trong giai doan hién nay, viéc tao hung thu
hoc tap cac moén khoa hoc Mac- Lénin cho sinh
vién truong Dai hoc Cong nghiép Quang Ninh la
v cling can thiét. Cac mon khoa hoc Méc- Lénin
khong chi trang bi cho cac em tri thirc khoa hoc
ma con boi dudng cho cac em vé thé gisi quan,
nhéan sinh quan, phuong phap luan khoa hoc va
lap truong cach mang cho cac em. Noi dung céac
moén khoa hoc Méac- Lénin vira co tinh khoa hoc,
vira mang tinh giai cap, rén luyén lap trudng tu
tuong gan lién voi viéc rén luyén dao duc, xay
dung ban linh chinh tri cho ngudi hoc. Can phai
tao hang tha cho sinh vién khi hoc cac mén hoc
nay. Chi khi c6 hung tha hoc tap thi cac em méi
chu dong, tich cuc chiém linh tri thirc va muc tiéu
mdn hoc mai dat duoc hiéu qua.
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Tom tit

Tur khoa:

Kho khan tam ly; Kho khan tdm ly
trong hoat dong hoc tap; Luu hoc
sinh Lao; Tam ly hoc.

Luu hoc sinh Lao hién dang hoc tap tai truong Pai hoc Cong
nghiép Quang Ninh phai d6i mat vai nhiéu khé khin trong qua
trinh hoc tap tai Viét Nam. Cac em phai lam quen vai ngbn ngi
méi, moi trudng séng méi, phuong thirc hoc tap méi, lugng kién
thirc ngay cang ting... Piéu ndy di giy khong it nhiing kho khan
tdm ly cho luu hoc sinh Lao trong qué trinh hoc tap. Bai bao chi ra
thuc trang khé khan tdm 1y trong hoat dong hoc tap cua luu hoc
sinh Lo tai truong Pai hoc Cong nghiép Quang Ninh va dé& xuét
cac kién nghi dé gidp luu hoc sinh Lao vuot qua kho khan tam 1y
trong hoat dong hoc tap, dat két qua hoc tap va rén luyén tét hon

trong nha truong...

1. PAT VAN PE

Cudc sbéng ciia con ngudi noi chung va ctia
sinh vién noéi riéng 1a dong chay cac hoat dong.
Trong d6, hoat dong hoc tap c6 vai tro rat quan
trong ddi véi viéc hinh thanh va phét trién nhan
cach cua sinh vién. i voi luu hoc sinh Lao (LHS)
hién dang hoc tap tai Viét Nam cling vay.

Khi budc vao ngudng cilra cac truong Dai
hoc, duong nhu tat ca moi ther d6i véi luu hoc
sinh Lao déu khac xa véi méi truong sdng va hoc
tap & phd théng: ndi dung chuong trinh ngay
cang nhiéu, phuong phéap hoc tap doi hoi phai co
tinh sang tao... Mat khac, cac em duoc tap trung
tir nhidu moi treong, hoan canh séng khac nhau,
diéu ndy di giy ra nhitng kho khin tim ly
(KKTL) cho cac em. Nhiing kho khin nay doi
v6i luu hoc sinh Lao khdng hoan toan giéng
nhau, ¢6 nhiing ban nhanh chong dé dang vuot
qua, nhung ciing c6 nhiéu ban t6 ra ling tdng,
khong lwa chon dugc phuong phap, cach thuc
hoc tap hop ly.

Luu hoc sinh Lao tham gia vao hoat
déng hoc tap (HPHT) tai truong Pai hoc Cong
nghiép Quang Ninh (PHCNQN) véi nhitng yéu
cau méi nhu: ngdn nglr Moi, moi trudng song
méi, cach hoc méi, lugng tri thuc ngay mot tang,
phuong phap giang day moéi... Pidu nay di giy
khong it nhirng KKTL cho LHS Lao trong qua
trinh hoc tap. Viéc tim hiéu thuc trang KKTL
trong HDHT cua LHS Lao tai truong BPHCNQN,

tir d6 ¢ co s dé ra cac bién phap dé khic phuc
nhitng KKTL trong HPHT cta LHS Lao; dong
thoi gilp cac em y thire day du vé KKTL s& gap
phai trong HPHT, ty tim ra cho ban than cach
thae hoc tap hop 1y 12 viéc 1am rat can thiét nham
g6p phan nang cao két qua hoc tap cia LHS Lao
khi hoc tap tai nha truong.

2. MQT SO KHAI NIEM CO BAN

2.1. Khé khin tim Iy

Theo tir dién tiéng Viét: khé khin co
nghia 14 sy tré ngai hodc su thiéu thdn.

Trong tr dién Anh - Viét thi ti
“hardship” hoac tir “difficulty” déu duoc ding
chi su kho khan, su gay go, su khic nghiét doi
hoi nhiéu nd lyc dé khic phuc.

Nhu vay, qua cac tir dién noi trén khi ban
vé kho khin, cho phép chiing ta hiéu kho khén 1a
nhitng su gay go, su khic nghiét, su thiéu thén...
gay ra nhiing tro ngai doi hoi nhiéu nd luc dé
vuot qua.

Thyc tién da chimg minh, trong bat ky
hoat dong nao, con nguoi ciing gap phai nhiing
KKTL lam cho hoat dong d6 bi chéch huéng vai
muc dich di dé ra tir trude, diéu nay co anh
huong xau dén két qua cta hoat dong. Nhiing
khé khin d6 xuat hién do cac yéu té mang tinh
chat tiéu cyc gy nén, dugc goi chung 1a nhiing
KKTL trong qua trinh hoat dong cta con nguoi.
Céc yéu té gay nén KKTL bao gom nhiing yéu té
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bén ngoai (khach quan) va nhiing yéu té bén
trong (chu quan).[2]

Déi véi hoat dong hoc tap, nhiing yéu t6
bén ngoai, dugc hiéu 1a nhing diéu Kién, phuwong
tién hoat dong, mdi truong gia dinh, nha truong,
x4 hoi... 1a nhiing yéu t6 tac dong dén qua trinh
hoc tap tir phia bén ngoai. Nhirng yéu té c6 anh
hudng gian tiép toi tién trinh hoat dong hoc tap
cua nguoi hoc.

Nhitng yéu t bén trong, chinh Ia nhitng
yéu to xuit phat tir ban than noi tai méi ca nhan
khi tham gia vao hoat dong, d6 sy thiéu hiéu biét
sau sac vé hoat dong, von kinh nghiém han ché.
Viéc thyc hign cac thao tac khdng phu hop trong
qua trinh hoat dong... Cac yeu t6 bén trong la
nhing yéu t6 anh huong truc tiép dén tién trinh
va két qua hoat dong ciia con ngudi.

Tu diy téc gia dwa ra khai niém vé
KKTL nhu sau: KKTL la toan bg nhing thugc
tinh cu#a ca nhan, ndy sinh trong qua trinh hoat
dong khong phu hop (géy can tro) véi nhirng yéu
cau ddc trung cua mot hoat dong nhdt dinh, lam
dnh huéng xdu téi tién trinh va két qua cua hoat
dong do.

2.2. Kho khan tam ly trong hoat dgng hoc tap

Hoat dong hoc tap la hoat dong chu yéu
cua sinh vién. NO la mot loai hoat dong nhan
thirc, 1a loai lao dong tri 6¢ cang thing c6 cudng
d6 cao. Pay la hoat dong dac thu cua con nguoi
gilp con ngudi hinh thanh va phat trién tam Iy,
nhan céach. Do vay, trong quéa trinh tham gia vao
HDPHT chu thé gip rit nhiéu KKTL doi hoi
ngudi hoc phai huy dong tdi da nhirng pham chat
va nang luc tdm ly cua ban than méi mong cé thé
khic phuc dugc nhitng tré ngai, KKTL nham tiép
can duoc muc tiéu ma ban than da dé ra.

Thuc té d3 ching minh, ngudi hoc du &
ltra tudi nao khi tham gia vao HDHT déu gip
nhing tré ngai, KKTL. S& di c¢6 nhitng hién
tugng d6 1a do cac yéu tb khach quan va yéu tb
chu quan gy ra nhu anh huéng cua doi sdng,
mdi trudng, co sd vat chat phuc vu cho hoc tap,
nang luc, von kinh nghiép séng bi han ché cua ca
nhan. Dic biét dbi véi nhitng nguoi khi chuyén
doi cap hoc, phai lam quen véi moéi truong hoc
tap mai thi nhitng KKTL cang tang 1én nhiéu lan.
Nhirng KKTL d6 khong dugc phét hién va thao
g& Kip thoi thi nd s€ anh tiéu cyc téi HDHT cua
ca nhan, 1am cho ca nhan lo ldng, s¢ héi, Xau ho
va ctr thé ho s& bi xoay sau vao vong luan quan
cua sy bé tic. Piéu nay khong nhitng anh huong
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ti két qua hoc tap ma con anh huong tryc tiép
tGi sy phét trién nhan cach cua ngudi hoc.

C6 nhiéu quan diém khac nhau ban vé
KKTL trong HPHT, tuy nhién, c6 mét dinh
nghia dugc nhidu nguoi thira nhan la: KKTL
trong HPHT la m¢t thuge tinh tdm ly cua cé
nhan ndy sinh trong HPHT, biéu hién qua ba
mgt: nhdn thirc - thai dg - hanh vi.[1]. Cu thé:

* \/¢ nhdn thic: Trong tdm Iy hoc, nhan
thire 12 mot trong nhitng thanh té quan trong caa
doi séng tam 1y con nguoi. Nhan thic gidp con
ngudi hiéu biét duoc vé cac su vat hién tuong.
Thong thuong nhan thac la sgi chi d6 chi dao
Xuyén sudt qua trinh hanh déng cia con ngudi,
gitp con ngudi bay té thai do va cd hanh vi
tuong wng khi nhin nhan, danh gia thé giéi khach
guan. Chinh do HPHT la mot hoat dong phirc tap
nén trong qua trinh tham gia HPHT con nguoi
khong phai ltc nao cling nhan thic dting. Nhiting
nhan thirc chua ding, chua hoan chinh da gay ra
nhiéu KKTL dan dén “buéc di” sai 1am trong hoc
tap cua ca nhan. Nhimg KKTL thuong xuat hién
trong qua trinh hoc tap d6 la:

Sy nhan thirc chua day da vé muyc dich,
ké hoach, noi dung, phuong phap hoc tap... dan
dén tinh trang nguoi hoc con lung ting, thiéu tu
tin trong qua trinh tién hanh HDHT caa ban than.

Trong qué trinh hoc tap nhiéu khi chu thé
danh gia chwa dang vé ning lyc hoc tap, chua
xac dinh dung diém manh, diém yéu cua ban
than. Tur d6 dan dén viéc xay dung va nhan thic
vé muyc dich hoc, ké hoach hoc va lya chon
phuong phép hoc tap chua phu hop. Khi tham gia
vao HPHT néu chu thé danh gia qua cao vé
minh, s& dan dén su tu cao, ty dai xem thuong
nguoi khac va xem thuong chinh qué trinh hoc
tap. Nguoc lai néu ho danh gia thip vé minh thi
s& dan dén sy mac cam tu ti, lo sg 1am anh huong
dén tién trinh va két qua hoc tap.

* \/é x(c cam - tinh cdm: Day 1a thai do,
cam xdc cua con ngudi thé hién trong qua trinh
hoc tap. Thong thuong nhiing nguoi it gap KKTL
trong HDHT Ia nhitng ngudi thuong biét 1am cha
trang thai cam xGc ban than, biéu hién & viéc biét
kim ché, biét tao ra hung tha, xic cam tich cuc,
biét diéu khién, diéu chinh céc dién bién tam ly
cua minh. Trén co s& do, ho lva chon dugc
phuong phap hoc tap phu hgp vai muc dich, ndi
dung, yéu cau caa HPHT nhiam dat dwoc két qua
t6t nhat. Nguoc lai nhitng nguoi gap KKTL ho
thudng ¢6 biéu hién thiéu kim ché cam xuc, tinh
cam, lo ling, thiéu tu tin trong hoc tap va nhiéu
khi dan dén tinh trang tho o voi HDHT.
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* \/¢ hanh vi: Pay 1a “bo mat” ciia con
ngudi, néi 1én doi song tam ly cua ho khi tham
gia vao HPHT. Nhing nguoi gap KKTL trong
HPHT thuong c6 biéu hién nhu: ling tang, thiéu
tu tin, didn dat noi dung hoc tap thiéu tinh chinh
xéac, cac ki nang vé hoc tap yéu kém, hay noi
khac di 1a chua biét cach van dung k¥ ning hoc
tap trong cac khau cuia HDHT. Tat ca diéu nay s&
kéo theo nhirng hanh vi boc phéat, khéng lam chua
duoc nhitng hanh vi caa ban than trong qué trinh
hoc tap.

Toém lai, KKTL trong HPHT duoc biéu
hién théng qua ba mit co ban caa doi séng tam ly
con nguoi, d6 la: nhan thuc - thai do - hanh vi.
Ba mit nay c6 mdi quan hé, tac dong qua lai 1an
nhau, 1a mot chinh thé théng nhit tao cau tric
tam 1y con ngudi. Thong thuong néu nhan thirc
dung dan dén thai do dang, dan dén hanh vi
dung. Do vay, trong qua trinh hoc tap, mudn thao
g KKTL chii thé can chi y quan tim dén ca ba
mat trén.

Trong nghién cau cua minh, chdng toi
chia KKTL trong HDHT cta LHS Lao thanh céc
mMic d6 nhu sau:

- Khé khin muc thap (mic 1): Diém
trung binh (PTB) tir 1 - 1,4.

- Kh6 khian murc trung binh (muac 2):
Diém trung binh tir 1.5 - 2.4.

- Kho khin mirc cao (mire 3): Diém trung
binh tir 2.5 - 3.

3. VTHU’C TRANG KKTL TRONG HDHT
CUA LHS LAO TAI TRUONG DPHCNQN

3.1. Nhan thic vé KKTL trong HPHT cua
LHS Lao

Dé tim hiéu van dé nay, chung toi da dat
cau hoi: “Theo ban, LHS Lao ¢6 gap phai KKTL
trong HPDHT hay khong?” va “Bgn gap KKTL
trong HPHT ¢ mirc d6 nao?”. Két qua thu duoc
cho thdy, 100% LHS Lao déu gap phai KKTL
trong HPHT vai 91/91 tra 161 “c6d” gap KKTL
trong HPHT. Pa s6 LHS Lao gip kho khan &
mac do “nhidu” (chiém 97,8%), chi c6 2/91 y
kién tra 1oi gap KKTL & mirc d6 “it” trong
HPHT, chiém 2,2%.

Pé tim hiéu ky hon vé nhan thuac cua
LHS Lao vé KKTL trong HDHT, ching t6i tién
hanh xem xét trén tirng khau cua HDHT voi cau
hoi: “Bgn hiéu cac khau cia HPHT dudi ddy o
mize dé ndo?” Chung toi yéu cau sinh vién tra 1oi
theo 3 mirc do: “Hiéu”, “Binh thuong”, “Khong
hiéu”. Két qua thu dugc thé hién & bang 1.

Bang 1. Nhan thirc vé KKTL qua cac khau
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trong HDHT cua LHS Lao truong PHCNQN

T Céc khau trong HDHT | PTB | ¥
T ] bac
1 | Ghi chép, tiép thu bai giang 2.9 1
2 | On tap, hé thong héa 2.7 3
3 | Chuan bi bai truéc khi lénlop | 2.1 7
4 Tu hoc, sap xép thoi gian hoc 24 6
tap
5 | Lam viéc doc Iap voi tai ligu 2.6 4
6 | Chuan bi va tién hanh
; 2.5 5
semlnar
7 | Kiém tra, danh gia 2.8 2
TB 2.6

Két qua bang 1 cho thay: Trong nhan thic,
LHS Lao truong PHCNQN gip KKTL trong tat
cac cac khau cua HPHT va gap kho khan & mirc
do cao voi PTB = 2.6. LHS Lao trudng
DHCNQN gap nhiéu kho khan ¢ khau “Ghi chép
va tiép thu bai giang” (BPTB = 2.9), “Kiém tra,
danh gid@” (DTB = 2.8), “On tap, hé thong héa”
(PTB = 2.7), “Lam viéc doc lap vai tai licu”
(DTB = 2.6), “Chudn bj va tién hanh seminar”
(PTB = 2.5). Khi duoc hoi y kién, nhiéu ban
LHS Lao cung chung y kién khi cho rang: LHS
Lao rat kho tiép thu va ghi chép bai giang cua
giang vién vi kha ning nghe va hiéu tiéng Viét
con han ché”.
3.2. Thai d cia LHS Lao trwong PHCNQN
khi gap KKTL trong HDPHT

Dé tim hiéu vé thai do cua LHS Lao,
chiing t6i dua ra cau hoi: “Khi ggp phdi KKTL
trong HPHT, ban thuong té thdi dg thé nao?”.
Chung t6i dwa ra 3 muc d6: “Lo ling”, “Binh
thwong”, “Rat 1o lang” (xem bang 2).
Bang 2. Thai 6 cua LHS Lao khi gap phai KKTL
trong c&c khau cuia HBDHT

T Céc khau trong HDHT | bTB | N

T ] bac

1 (§hi chép, tiép thu bai giang 2.3 1

2 | On tap, hé thong héa 1.7 5

3 | Chuan bi bai trudc khi Ién lop 1.5 7

4 Tu hoc, sap xép thoi gian hoc 16 6
tap

5 | Lam viéc doc lap véi tai ligu 2.2 2

6 Chu_an bi va tién hanh 21 3
seminar

7 | Kiém tra, d4nh gia 1.9 4

TB 1.9

Két qua bang 2 cho thay: Phan Ion LHS
Lao truong PHCNQN da co thai do tich cuc
trong viéc giai quyét KKTL khi gap phai ¢ cac
khau cia HPHT véi DTB = 1.9. Két qua nay cho
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thiy, LHS Lao d3 y thac duoc nhitng khé khin
ma minh gap phai trong qua trinh hoc tap, tir do
cac em cd y thirc ¢o gang phin d4u hon, khic
phuc nhirng kho khin nham hoan thanh tét nhiém
vu hoc tap.

3.3. KKTL vé ky ning tién hanh cac khau caa
HDHT cia LHS Lao truong PHCNQN

Dé tim hiéu mirc d6 KKTL vé ki nang tién
hanh cac khau cua HPDHT, chiing t6i da dua ra
cau hoi: “Trong cdc khau cua HDHT dudi day,
mite dé thanh thuc cac ki ndang cia ban dwoc thé
hién nhur thé nao?”. Chung t6i dua ra ba mae do:
“Thuan thuc”, “Chwa thuan thuc”, “Chua biét
cach” (xem bang 3).

Bang 3. Murc do KKTL vé ki ning tién hanh
céc khau ciia HPHT ciia LHS Lo truong PHCNQN

T | Céckhau trong HPHT | BTB | ¥

T ] bac

1 | Ghi chép, tiép thu bai giang 3.2 1

2 | On tap, hé thong hoa 2.8 5

3 | Chuan bi bai truéc khi lénlop | 2.5 7

4 Tu hoc, sap xép thaoi gian hoc 27 6
tap

5 Lamnviéc doéc lap vai tai liéu 3.1 2

6 Chu:an bi va tién hanh 30 3
seminar

7 | Kiém tra, danh gia 2.9 4

B 2.9

Két qua bang 3 cho thdy: LHS khi tién
hanh céc ky ning trong tirng khau cia HDHT déu
gap phai nhirng khé khan & mac d6 cao véi BTB
= 2.9. Mic d6 khé khin cé sy khong dong déu
nhau, xép theo mét hé théng thir bac nhét dinh,
trong d6 LHS Lao gap kho khan cao trong viéc
tién hanh ky nang “Ghi chép, tiép thu bai giang”
(BTB = 3.2), “Lam viéc déc \gp véi tai lieu”
(BTB = 3.1) , “Chuan bj va tién hanh seminar”
(DTB = 3.0), “Kiém tra, danh gi¢” (DTB = 2.9),
“Kiém tra, danh gia” (PTB = 2.9), “On tdp, hé
thong héa” (BTB = 2.8), “Tu hoc, sdp xép thoi
gian hoc tgp” (PTB = 2.7), “Chudn bji bai truéc
khi 1én lop” (DTB = 2.5).

3.4. KKTL trong HPHT cua LHS Lao tai
treong PHCNQN

Chung t6i tién hanh tong hop muc do
KKTL trong HDHT cua LHS Lao bang viéc tinh
diém trung binh chung & tung khau cia HDHT
trén ca ba mat nhan thac, thai do, hanh vi vé
KKTL trong HDHT ctia LHS Lao va két qua thu
dugc thé hién & bang 4.

Bang 4. Tong hop KKTL trong HDHT
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cua LHS Lao trén ba mat

Cac mat
Muc A . o oan R - Tong
46 KK Nhan thac Thai do Hanh vi hop
SL[ % | SL| % | SL| % |SL| %
Cao | 70 | 769 | 10 | 11 | 85 | 934 | 81 | 89
Tb'i‘;';]g 21 |231| 79 | 868 | 6 | 66 | 10 | 11
Thip | 0 | 0 | 2 | 22 | © 0 (oo
PTB 2.6 1.9 2.9 25

Két qua bang 4 cho thay: Xét mot céch
tong thé trén ca ba mat nhan thic - thai do - hanh
vi cho thdy 100% LHS Lao déu gap phai KKTL
trong HPHT & mutc d6 cao voi BTB = 2.5. Céc
ban LHS Lao giap kho khin nhat & mat hanh vi
véi DTB = 2.9, tiép dén 1a mirc d6 kho khan vé
mat nhan thirc véi DTB = 2.6. Kho khin cac ban
it gap hon ca la mat thai d6, PTB = 1.9.

4. NGUYEN NHAN GAY RA KKTL TRONG
HPHT CUA LHS LAO TRUONG PHCNQN

Trong HPHT ban dau cua LHS Lao, cac
em mang theo ca cach hoc, th6éi quen hoc &
truong phd théng ap dung vao HPHT & truong
Dai hoc nén cac em di gap rat nhiéu KKTL khi
tham gia vao hoat dong hoc tap. O truong phd
théng, hoc sinh linh hoi tri thirc da duoc bién
soan sao cho phu hop véi dic diém tam ly lta
tudi, nghia 1a ching da duoc su pham hoa cao;
con ¢ Pai hoc, cac em phai tiép thu nhitng kién
thirc co ban, hé thdng va co tinh khoa hoc cao
cua mot khoa hoc nhat dinh. Do dé, viéc chuyén
tir hoc tap & pho thong sang truong Dai hoc da
gay ra nhirng bién d6i manh mé cua cac diéu kién
thuc hién hoat dong. [3]

Khac han véi truong phd théng, tai liéu
hoc tap ¢ truong Pai hoc khéng ngung dugc thay
d6i, hoan canh trong giang duong, trong nha
truong, ky tic xa... ciing c6 sy thay doi. Tét ca
nhitng thay d6i d6 da giy cho LHS Lao nhiéu
KKTL lam céan tré dén viéc hoc tap cua cac em.
Bén canh do, von tleng Viét, kha ning giao tiép
bang tiéng Viét han ché ciing giy ra cho cic em
nhitng KKTL nhét dinh trong qué trinh hoc tap.
4.1. Nguyén nhan khach quan

Muirc dd anh hudng caa cadc nguyén nhan
khach quan dén KKTL trong HPHT cua LHS
Lao duoc thé hién ¢ bang 5.

Qua két qua & bang 5 cho thiy, KKTL
trong HDHT cuia LHS L&o chiu nhiéu anh huéng
tur cac nguyén nhan “Do phuong phdap giang day
cua gidng vién chua phit hop” (BTB = 2.9), “Do
it dwoe hwéng dan vé phwong phdp hoc tap”
(DTB = 2.8), “Do tinh chat hoc tdp ¢ truong Pai
hoc” (BDTB = 2.7), “Do danh huwong cach day cii &
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pho thong” (PTB = 2.6), “Do thiéu sach, gido
trinh, tai lieu tham khao” (BTB = 2.5).

Dé hiéu rd hon vé két qua nay, ching toi
da trao doi vai céc giang vién tham gia giang day
LHS Lao va két qua cho thdy, da sb cac giang
vién déu chua co phuong phap hd trg thém cho
LHS Lao trong I6p minh day. LHS Lao hoc cung
vGi cac ban sinh vién Viét Nam nén giang vién
gap kho khan trong qua trinh giang day trén Iop
cling nhu gay ra rat nhiéu KKTL trong hoc tap
cua LHS Lao.

Bing 5. Nguyén nhan khach quan dan dén KKTL
trong HDHT cta LHS Lao truong PHCNQN

T Cac nguyén nhan khach DPTB Th
T quan bac
1 | Do phuong phap giang day 29 1
cua giang vién chua phu hop '
2 | Do it duoc huong dan vé
g n 2.8 2
phuong phap hoc tap
3 | Do anh huéng cach day ci ¢
2 A 2.6 4
pho théng
4 | Do thiéu sach, giao trinh, tai 25 5
liéu tham khao '
5 | Kién thic tiep thu trong ngay 18 7
12 qué nhiéu '
6 | Do luong tri thirc phai tiép
thu trong nha truong la qua | 2.3 6
I16n
7 | Do tinh chat hoc tap ¢ truong
. 2.7 3
Dai hoc
B 2.5

4.2. Nguyén nhan chia quan

Mirc d6 anh hwéng cua cadc nguyén nhan
chu quan dén KKTL trong HPHT cua LHS Lao
duoc thé hién ¢ bang 6.

Bang 6. Nguyén nhan chi quan anh huong dén
KKTL trong HPHT cua LHS Lao

| TB | 2.5

Nguyén nhéan chinh gay nén KKTL trong
HDHT cua LHS Lao do6 1a “Do kha nang giao
tlep bang tiéng Viét han ché” (BTB = 3.1), “Do
von tir tieng Viét chuyén nganh han ché” (BTB =
3.0), “Do rut ré, nhat nhat, khéng chju hoc hoi”
(BTB = 2.9), “Do chuwa quen v&i méi truong hoc
tdp mai o Dai hoc” (PTB = 2.8), “Do bdn than
chwa coé phwong phdp hoc tap phu hop” (DTB =
2.6), “Do luc hoc cua bdn than” (BPTB = 2.5).
Khi duogc hoi y kién, nhiéu ban LHS Lao cho biét,
khi hoc trén l6p thuong xuyén khong theo kip bai
giang cua giang vién nhung ciing khong dam hoi
Vi ngai dong nguoi va so anh hudng dén viéc hoc
tap cta cac ban sinh vién Viét Nam.

5. KET LUAN, KIEN NGHI

5.1. Két luan

- LHS Lao truong PHCNQN déu gap
phai KKTL trong HPHT ¢ ca ba mat nhan thuc,
thai do, hanh vi va & mtrc do cao.

- C6 nhiéu nguyén nhan khach quan va
chu quan gay ra KKTL anh huong dén HDHT
cua LHS Lao, trong d6 nguyén nhan chu quan
“Do kha nang giao tlep bang tieng Viét han ché”,
“Do von tir ving tiéng Viét chuyén nganh han
ché” va nguyén nhan khach quan “Do phuwong
phap giang day cua gidng vién chua phi hop”,
“Do it dige hwéng dan vé phwong phép hoc tap”
anh huong nhiéu nhat toi KKTL trong HDHT
cua LHS Lao.

5.2. Kién nghi

*\/8 phia nha trwong, khoa:

- Nha truong, khoa can nang cao hung thi
hoc tap cua LHS Lao bang cong tac dinh hudng
cho LHS Lao V& nhitng hoat dong & truong Dai
hoc, gilp cac em cd hiéu biét vé truong, nghé

T — Tha | Nghiép dé tir d6 hinh thanh dong co hoc tap, ly
T | Cacnguyén nhan chia quan | BTB bac | tuong |:]ghé nghiép, thé gidi quan ding dan cho
1 | Do lyc hoc cua ban than 25 6 | LHSLao. . o

hoc tap méi & Pai hoc ' chl’rc gap mat, doi thoai truc tiép véi LHS Lao,
3 | Do rut re, nhdt nhat, khong | ¢ 3 lang nghe tdm tu nguyén vong, nhirng kho6 khan

chiu hoc hoi ' ma cac em gap phai trong sinh hoat, cling nhu
4 | Dothicuythuctronghoctap | 2.0 8 | trong hoc tap. Tir do dua ra nhiing giai phap kip
5 | Do dong co chon nghé 18 9 thoi nham gilp LHS Lao vuot qua kho khan, yén
6 | Do ban thén chua c6 phuong 26 5 tam hoc tap.

Dhaphhgc &?thhuhhg’p _ ~ - Nha truong va khoa can tim hiéu ky vé
7| Dothieukinh nghiem song va | -, | 7 | dac diém tam sinh ly cua LHS L&o, trén co s do
hoc tap mot cach doc lap A X LA . . .

xay dung ké hoach, sap xép lich hoc, lich thi sao
8 | Do kha nang giao ti€p bang 31 1 | . A A o~ . o
tiéng Viét han ché : cr]o phuﬂhqp, }ran\h doAn dap sé anh lju:or]g t6i hoat
9 [ Do vén tr vung tiéng Vigt 20 , dong nhan thiec va chat lugng hoc tap cua LHS.
chuyén nganh han ché '
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- Nha truong va khoa can t6 chirc nhiéu
cac budi hoi thao vé hoc tap, dac biét 1a cac budi
hoi thao, trao doi kinh nghiém vé phuong phap
hoc tap cho LHS dé cic em tim ra phuong phap
hoc tap hop ly cho ban than nham giam bot kho
khan va thich &ng nhanh vé&i moi troedong hoc tap
bai hoc; Co6 bién phap hé tro cac em nang cao
von tir vung tiéng Viét chuyén nganh.

- Nha truong can dau tu mua sam trang
thiét bi, séch, tai liéu hoc tap, dap wng nhu cau
doc sach ngay cang cao va han ché nhitng kho
khan ma LHS gap phai trong hoat dong hoc tap.

- Nha truong can chi dao cac doan thé
trong nha trudng quan tdm hon nira, t6 chic cac
hoat dong ngoai gio 1én 16p, tao dleU kién cho
LHS Lo c6 co hoi thiét lap cac mol guan hé
méi, vui vé, hieng tha véi méi truong séng va hoc
tap Pai hoc.

* \/& phia giang vién:

- Giang Vvién can c6 sy quan tam sau sat
hon ddi voi LHS Lao, tim hiéu ki vé& dac diém
tam sinh ly cua LHS Lao, trén co s& do bién soan
bai giang, lya chon phuong phap, hinh thac day
hoc phd hop, dam bao tinh vira stc va sat dbi
tuong trong day hoc.

- Bén canh nhiém vu té chac, huéng dan
LHS Lao linh hoi hé théng tri thic, ky niang, ky
xa0; Giang vién can quan tdm chd trong hon nita
dén viéc hudng dan LHS Lao céch thie (phuong
phap) linh hoi tri thirc dé tir d6 hinh thanh cho
LHS Lao phuong phap tu hoc, tu nghién ctru dap
tmg dwoc yéu cau va nhiém vu hoc tap ¢ mdi
truong Pai hoc.

- Giang vién can chu y hon nira dén viéc
hinh thanh cac ky nang, ky xao tuong ung vai tri
thac ma LHS Lao da linh hoi va cac ky nang
nghé nghiép cho LHS.

- Trong day hoc giang vién can chi trong
sir dung nghé thuat, tinh hai wéc nham tao bau
khong khi thoai mai, vui vé, thu hat LHS Lao
tich cuc hoc tap. B6i méi phuong phap day hoc
nham dam bao vai trd chu dao cua giang vién va
vai tro tu gidc, tich cuc, cha dong cua sinh vién.

- Giang vién can thuong xuyén kiém tra
nhic nhé LHS thuc hién tdt cac nhiém vy hoc tap.

- Théng qua bai day, giang vién can chd
y dén viéc gido duc thai do, dong co hoc tap...
gilip cac em c6 tdm thé don nhan thir thach, kho
khan va nd lyc vuot qua no.
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- Giang vién phu trach 16p (c6 van hoc
tap) can bam sat, trao doi thuong xuyén voi cac
em dé nam bat tim tu, nguyén vong cua LHS
Lao. Bong thoi phdi hop véi ban can su 16p, cac
t6 chirc gido duc trong va ngoai nha truong to
chac nhiéu hoat dong gido duc, vui choi, giai tri

. nham tao diéu kién gilp cac c6 co hoi tim
hiéu, trao d6i, hoc hoi va ting cuong tinh doan
két, tao bau khong khi vui vé gitp cac em giam
bot nhitng kho khan trong hoat dong hoc tap ¢
bai hoc.

* \/¢ phia LHS Lao:

- Can chu dong, tich cuc trong hoat dong
hoc tap ciing nhu trong cac hoat dong khac nham
thiét 1ap cac méi quan hé va thich nghi véi moi
treong hoc tap & Dai hoc.

- Can y thirc dwoc tim quan trong cua
hoat dong hoc tap, tir d6 tich cuc, chu dong, sang
tao trong hoat dong hoc tap nham hoan thanh tét
nhiém vu hoc tap.

- Rén luyén cho cac ky nang tu hoc,
nghién ctiru khoa hoc va lam viéc doc lap.

- Luén ludn c6 tinh than hoc hoi, trao doi
kinh nghiém véi ban be, cac anh chi khoa trudc,
thay c6 dé tim ra phuong phap hoc tap hop ly cho
ban than.

- Nang cao nhan thtc vé kha ning tu hoc,
tu nghién cau, su tich cuc va tu giac trong qua
trinh hoc tap.

- Tham gia day du céc hoat dong doan
thé do nha truong, khoa... t6 chirc. Tich cuc rén
luyén cac ky ning cta hoat dong va cac pham
chit nhan cach nham hoan thién nhan cach cua
ban than.

- San sang don nhan thir thach, kho khin
va tich cyc nd luc tim cach khic phuc nhitng khé
khan d6 nham chuan bi tét nhat cho nghé nghiép
sau nay.
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“Kinh té tuan hoan”

san choi méi gitip doanh nghiép phat trién
bén virng toan dién

“Circulating economy” new ground for sustainable enterprise

development

Pd Thao Dijut”

Khoa Kinh té, Truong Pai hoc Cong nghiép Quang Ninh
* Email: dothaodiu@gmail.com.vn

Mobile: 0983697382

TOm tit

Tur khoéa:
Kinh t& tuan hoan; Loi ich; MOi
truong song; Phat trién bén viing.

Trudc boi canh biing phét cc tham hoa tir moi truong nhu han hén,
b&o lut, dong dét, séng than, mwa axit, thung tang ozon, lan tran hoa
cht bao vé thyc vat, 6 nhiém ngudn nuéc, sy 4m Ién toan cau,... xay
ra voi mat do ngay cang day, stc tan pha ngay cang khung khlep da
giéng 18n hdi chuong thuc diy cac qu0c gia bat tay voi nhau cung
bao vé méi truong chung. Trudc bdi canh dé, cic doanh nghiép
mudn ton tai va phét trién budc phai thuc hién “phat trién bén vimg”.
bé phat trién bén vimg thi “Kinh té tuan hoan” 1a mét giai phap vai
nhiéu vu thé vuot troi, khi 4p dung né glup doanh nghiép phét trién
bén viing va gop phan bao vé méi trudng soéng.

Abstract

Keywords:

Benefit; Circulating economy;
Living environment; sustainable
development.

In the contex of environmental catastrophic outbreaks such as
drougth, floods, earthquakes, tsunamis, acid rain, oxone depletion,
spread of plant protection chemicals, water pollution, global
warming,... increasing at rapid rate. Density of destructive power is
terrible. The alarming bell has prompted the nations to shake hands
with each other to protect the shared environment. Therefore,
businesses that want to survive and develop must perform
“sustainable  development”. For sustainable development,
“circulating economy” is a solution with many outstanding
advantages. When applied it helps businesses to develop
sustainably and contribute to protecting the living environment.

1. PAT VAN PE

ngay cang day dac ma cuong do anh hudng cling
ngay cang nghiém trong. Don cir mot vai vy thién

Pumng trudce sy bung nd vé dan sé cong thém
su phét trién manh mé& cua céc nén kinh té, con
nguoi da khai thac tai nguyén va huy hoai moi
trudng sdng mot cach tan bao, de doa su ton tai cua
trai dét, cia nhan loai. Hang loat cac vin dé mdi
trudong dang rat birc xic nhu bién déi khi hau, suy
thoai da dang sinh hoc, suy thoai tai nguyén nuéc
ngot, suy thoai tang ozon, suy thoai dat, hoang mac
hoa va & nhidm cac chat hiru co doc hai khd phan
hily,... dang thach thuc sy phét trién trén pham vi
toan thé giéi. Hau qua ma con ngudi dang phai
hiing chiu chinh Ia c&c vu thién tai. Theo thoi gian,
cac vu thién tai khdng nhiing xuat hién véi mat do

tai kinh hoang gay ra dbi voi con nguoi:

- Song than An D6 Duong nim 2004. Tham
hoa nay bat ngudn tir mot vu dong dat lon co
cuong d6 9,1 do richter ¢ vung trung tam ngoai
khoi b bién hon dao cua Indonesia. Tran dong dt
duoc ghi nhan Ia 16n thir ba trong lich st va Ia tran
dong dét kéo dai nhat. Mt dat rung chuyén hon 8
pht, tham kich Andaman-Sumatra nay lam trai dat
dich chuyén toi 1 cm. Nhung d6 méi chi 1a man
dao dau cua cudc tn cong tir thién nhién.

Con song than xuat hién va gay ra sy tan pha
khung khiép. N6 can quét qua 14 qudc gia, giét
chét gan 230 nghin nguoi va lam khoang 1,7 triéu
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ngudi phai doi nha. Muc nudc tang trén cac dai
duong, song hung dit viron cao t&i 30 m.

- Bao Katrina va mua bao Dai Tay Duong
nam 2005. Vo thoi diém thang 8 nam 2005, mot
con bio mang tén Katrina da d6 bo qua cac b bién
ving Vinh mién Péng Hoa Ky. Hon 1.800 nguoi
da chét, cac co so ha tang bi pha hay nghiém trong.
80% New Orleans bi ngap trong nudc va khdng co
dau hién ngung béo trong mot thoi gian dai.

Con bdo Katrina c6 suc gi6 1én toi 280
km/gid da tré thanh con bao nghiém trong thir tur tin
cong Pai Tay Duong trong lich sir. D6 hin la moa
bao kho quén trén Pai Tay Duong véi su cong pha
tong luc cua 15 con bdo. Tur ddy, mot thong diép
manh m& canh béo cho loai ngudi vé sy gian dir
khong thé kiém ché cua thién nhién da bat dau.

- Siéu bdo & Myanma nam 2008. Siéu bao
Nargis cip 14 + 15 xay ra ngay 2 thang 5 nim
2008 & Myanma lam hon 78.000 nguoi chét va
50.000 nguoi mét tich, tan phé nang né nhiéu ving
dan cu. Thiét hai cia tham hoa nay Ién tai hang
trdm ty USD.

- Ngay 12 thang 5 nam 2008, mot tran dong
dat 7.8 do richter tai tinh T Xuyén cua Trung
Quéc lam hon 69.000 nguoi thiét mang, gan
18.000 nguoi mat tich, 8 triéu ngudi mat nha cira,
anh huong cudc séng cia 45 triéu nguoi khac.

- Tran dong dat tan khéc nhat nam 2009 tai
My. Theo cac sb liéu théng ké do USGS cong bd
thi tran dong dat xay ra vao ngay 29 thang 9 nim
2009 véi cuong do 8,1 do richter, gay ra birc tuong
s6ng than khéng 16 cao téi 14 m d6 vao quan dao
Samoa va Tonga khién 184 nguoi tir vong.

Ciing trong ndam 2009 vao ngay 30 thang 9
tai mién Nam Sumatra cua Indonesia mot tran
dong dat co cuong do 7,5 do richter khién 1.100
nguoi thiét mang.

Trong niam 2009 theo USGS, it nhat 1.783
nguoi thiét mang trén pham vi toan thé gisi do chiu
tac dong tir c4c tran dong dat.

- Tham hoa kép & Nhat Ban nam 2011. Tran
dong dat dir doi v6i cudng do 9,0 do richter da xay
ra & duyén hai Pong Bac Nhat Ban kéo theo mot
tran song than cao 10 m cuén trdi nhiéu tau thuyén.
Nha ctra, xe co doc theo bd bién. Theo sé liéu
thong ké ciia Co quan Canh sat Qudc gia Nhat Ban,
t6ng cong co 15.840 nguoi thiét mang, 5.950 nguoi
bi thuong va 3.642 ngudi mét tich.

Khong dung lai ¢ d6, nha may dién hat nhan
Fukushima I con chiu anh huéng nang né, dan dén
cudc khung hoang hat nhan t6i té nhat trong lich sir
Nhat Ban va cho t6i nay hau qua cua no van chua
thé giai quyét triét dé. Chinh phii Nhat Ban udc
tinh thiét hai do tham hoa nay gay ra c6 thé 1én téi
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309 ty USD.
- Lii lyt & Thai Lan tir thang 7 dén thang 11
nam 2011. Trén 1i lich sir kéo dai nhiéu thang lién
tai cac tinh mién Béac Thai Lan dd cudp di sinh
mang cta 606 nguoi Va 1am anh huong dén cudc
séng cua khoang 10 triéu nguoi khac. Lii lut da
nhan chim nhiéu khu vuc ¢ Thai Lan. Ngan hang
Thé gioi (WB) udc tinh tong thiét hai gay ra Ién
dén 1.360 ty baht twong duong khoang 43 ty USD.

- Nan d6i hoanh hanh & Strng Chau Phi ngay
25 thang 6 nam 2011. Theo thong tin tr Lién Hop
Qudc c6 it nhat 11,5 triéu nguoi da bi anh huong
boi cudc khung hoang luong thyc tai vung Stng
Chéu Phi, véi ty I nguoi suy dinh dudng va ty 1é
tré em tr vong cao dang kinh ngac.

Somalia la quéc gia chiu anh huong nang né
nhat. Mdi ngay ¢ khoang 4.000 nguoi budc phai
di doi khoi dat nudc nay va tré thanh nguoi ti nan
& Kenya va Ethiopia.

Luong mua da gidm manh trong hai ndm
qua da khién mua mang that bat va vat nudi bi chét
lam nguoi dan bi thiéu luong thuc tram trong.

- Siéu bao Sandy thang 11 nam 2012 tran
qua cac khu vuc Caribe, sau d6 quét qua mét loat
bang phia Pong nuéc My gay thiét hai vo cung lon,
wdc tinh 1én dén 80 ty USD. Lén hon ca con béo
lich str Katrina hdi nam 2005.

- Siéu bdo nhiét d¢i Bopha ngay 4 thang 12
nam 2012 da d6 bo vao phia Nam Philippin gay
mua 16n va gio giat 1én d&én 257 Km/gio, cudp di
sinh mang cua hon 1.000 ngudi. Siéu bio da khién
khoang 10.000 ngbi nha bi pha huy, hon 6,2 triéu
nguoi 1am vao canh khdng nha cira, thiéu thdn
lwong thuc, nudc udng, udc tinh thiét hai hon 200
triéu USD. Pay 1a con bdo 16n nhit d6 bo vao
Philippin tinh trong vong hai thap ky tro lai day.

- Lii Iyt & Trung Au ndm 2013. Sau nhiéu
ngdy mua 16n vao cudi thang 5 dau thang 6, gay
thiét hai & phia Nam va phia Pong nudc Buc,
Cong hoa Séc va Ao. Cac nuéc Thuy Si, Slovakia,
Belarus, Ba Lan va Hungary ciing chiu danh huong
mot phan nhung mic d6 thap hon. Gisi chuyén
mon nhan dinh, day 12 tran lyt nang né nhat & chau
Au trong vong 70 nim qua. Thién tai nay khién 25
ngudi chét va gay thiét hai khoang 12 ty Euro.

- Ngay 14 thang 10 nim 2014, bio tuyét va
I6 tuyét bat thuong xay ra & ngon nli Annapurna
va Dhaulagiri thuoc day Himalaya cudp di sinh
mang cua it nhat 43 nguoi thugc nhidu nudc trén
thé gioi trong d6 co6 21 ngudi leo ndi va nhiéu
nguoi khac bi thuong. Nhitng ngay sau tham hoa,
luc lugng ctru hd da ctru hon 500 nguoi, trong do
hon mét nira 1a du khach nudce ngoai.

- Ngay 25 thang 4 ndm 2015, mot tran dong
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dat manh 7,9 d richter tai Nepal di pha huy nhiéu
cong trinh lich sir ciia quéc gia nay, khién it nhat
3.300 nguoi thiét mang. Pay 1a tran dong dat manh
nhat & nude ndy trong 81 nim qua.

Nhiing tham hoa thién tai kinh hoang da
bién niam 2015 tré thinh ndm tham hoa ddi Voi
nhiéu nguoi dan trén thé gidi. Theo Van phong
Giam thiéu thién tai cua Lién Hop Qudc, trong
nam 2015 da c6 it nhat 98,6 triéu nguoi bi anh
huong boi thién tai tir han han dén ngap lut, thiét
hai kinh té 1&n t6i 66,5 ty USD

- Theo thdng ké ciia cong ty Munich RE cho
thay thiét hai vé nguoi do tham hoa thién tai trong
nim 2016 1 8.700 nguoi, thap hon nhiéu so voi
nim 2015. Tuy nhién, thiét hai vé mat kinh té cua
nam 2016 lai ting gan 2/3 so voi nam 2015.

- Nam 2017, Bién Dong don 16 con bio va
4 &p thap nhiét d6i, trong d6 c6 6 con anh hudng
truc tiép toi Viét Nam. S luong bdo va ap thap
nhiét d6i trong nam 2017 da pha ky luc ké tir ndm
1964. Vi lan dau tién “bdo sd 16” co tén Tembin
trén Bién DPong vao ngay 23/12 ¢6 nhiéu di thuong
khi xuét hién vao cudi mua ma lai manh nhat trong
khoang 40 nam qua.

- Trong nam 2018, cac tham hoa thién nhién
dién ra véi toc do leo thang, hoanh hanh khap noi
trén thé gioi. Chi cach vai tuan ngan ngui, thé gioi
lai phai chung kién mét tran dong dat, séng than
cudp di sinh mang cua hang nghin nguoi hay siéu
bao, 1i lut gdy ngap Ung trén dién rong hoac chay
ring thiéu rui hang nghin ngoi nha,..

Dong dat, song than, li lut han héan... la
nhitng biéu hién cua bién @i khi hau. Con nguyén
nhan dan dén bién doi khi hau phan Ién 1a do cac
tac dong tiéu cuc cua con nguoi. Vi vdy, cac to
chirc dua ra phuong an giam tac dong tiéu cuc nay.
Chién lugc phét trién bén vimg ra doi va tro thanh
trién lugc phét trién cia toan cau trong thé ky XXI.

2. PHAT TRIEN BEN VUNG

C6 thé ndi rang, moi van dé vé méi truong
déu bat nguon tir phat trién. Nhung con ngudi ciing
nhu moi sinh vat khac séng trén trai dat khong thé
chéng lai quy luat tién hoa ciing nhu ngung lai su
phét trién ctia minh. D6 14 quy luat cua cudc sdng,
cua tao hda ma van vat déu phai tudn theo mot
céch ty giac hozc khong tu giac. Con duong dé giai
quyét mau thuan gitra moi truong va phat trién 1a:
mot mat phai chap nhan su phét trién nhung mit
khéc ciing phai 1am sao giir cho phét trién khong
tac dong tiéu cuc dén méi truong d6 chinh 14 phat
trién bén viing.

Tai Hoi nghi thugng dinh Trai dat vé mdi
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truong va phéat trién di duoc to chuc & Rio De
Janeiro - Braxin nam 1992 va Hoi nghi thuong
dinh thé gisi vé& phét trién bén viing té chic &
Johannesburg - Cong hoa Nam Phi nam 2002 da
xac dinh “Phét trién bén vimg duoc hinh thanh
trong su hoa nhap, dan xen va thoa hiép cua ba hé
thong tuong tac 1a hé kinh té, hé xa hoi va he moi
truong”. Cuy thé:

- Bén viing vé kinh té 1a tang truong kinh té,
tao nén su thinh vuong cho cong dong dan cu va
dat hiéu qua cho céc hoat dong kinh té. Biéu cét 16i
|2 sirc song va sy phét trién cua doanh nghiép ciing
nhu cic hoat dong cua doanh nghiép phai duoc
duy tri mét céch lau dai.

- Bén vitng vé xa hoi 1a tén trong nhan
quyén va dam bao su binh dang, céng bang cho tat
ca moi hguoi trong toan xa hoi. Thira nhan va ton
trong cac nén vin hoa khac nhau, tranh moi hinh
thue boc 16t.

- Bén viing vé moi truong la s dung hiéu
qua, bao vé va quan ly céc ngu0n tai nguyen thién
nhién; han ché dén muc téi thiéu sy 6 nhidm moi
truong, bao ton su da dang sinh hoc va cac tai san
thién nhién khac.

Phat trién bén viing 1a sy giao nhau cua ba
hé thong kinh té, xa hoi va mdi truong (hinh 1). Ba
hé théng nay gidng nhu chiéc kiéng ba chan néu
mot chan bi gy thi ca hé thdng s& bi sup do dai
han va ciing c6 nghia 1 néu thiéu mot trong ba yéu
t6 thi khdng thé goi la phét trién bén viing. Ciing
can phai nhan thac rang, ba hé théng nay khéng
t6n tai doc 1ap ma ching phy thudc vao nhau, co
thé hd tro 1an nhau nhung ciing c¢6 thé mau thuin
vaGi nhau.

Nhu thé, phét trién bén viing la khdng cho
phép con ngudi Vi su wu tién phat trién cua hé nay
ma gay ra sy suy thodi, tan pha ddi véi hé khac.

Tai Viét Nam, dé thuc hién muc tiéu phat
trién bén viing dat nude nhu Nghi quyét cia Dai
hoi Pang toan quéc lan thir IX da dé ra va thuc
hién cam két qudc té, Chinh pha Viét Nam ban
hanh “Pinh hudng chién luoc phét trién bén viing
& Viét Nam”, trong d6 néu rd: “Muc tiéu tong quét
cta phét trién bén viing 1a dat duoc sy day du vé
vat chat, su gidu c6 vé tinh thin va van hoa, su
binh dang cua cic cong dan va sy dong thuan cua
x& hoi, su hai hoa gitra con nguoi va tu nhién; phat
trién phai két hop chat chg, hop 1y va hai hoa dugc
ba mat 1a phat trién kinh té, phat trién x4 hoi va bao
V& mdi trudng”.
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Economic
Kinh té
Cong vigc, tai
chinh, gido duc

6 thé song

Equitable
Tinh hop ly
Sustainable

Phat trién
ben virng

Environment
Mboi truong
Bdo ton, gin gid,
bao vé

Social
X& hoi
HQa binh, cbng
bang, dan chu

Bearable

C6 thé chiu
dung

Hinh 1. Sy hinh thanh “phat trién bén vimg”

Phét trién bén viing la myc tiéu thién nién ky
cua nhan loai. Cac doanh nghiép cong nghiép Viét
Nam mudn ton tai bugc phai tham gia vao san choi
cua khu vic va thé gigi ma san choi nay chi danh
cho cac doanh nghi¢p phat tnen bén ving. Bén
viing vé kinh té, bén vitng vé xa hoi va bén viing
vé modi trudng da tao thanh thé ba chan kiéng chic
chan trong tién trinh phét trién hom nay nhung
khong 1am ton hai dén mai sau.

That vay, nhan loai s& duoc séng trong mot
thé gioi phat trién bén vimg khi dong loat cac
doanh nghiép, cac quéc gia cting chung tay nd luc,
trién khai, 4p dung “kinh té tuan hoan”.

3. KINH TE TUAN HOAN

3.1. Khai niém kinh té tuan hoan

Kinh té tudn hoan - tén tiéng Anh Ila
Circulating economy 1a mot md hinh kinh té
trong d6 cac hoat dong thiét ké, san xuét va dich
vu dit ra muc tiéu kéo dai tudi tho cua vat chat va
loai bo tac dong tiéu cuc dén méi truong.

Néu nhu mé hinh kinh té tuyén tinh - tén
tiéng Anh la Linear economy (hinh 2) chi quan
tam dén viéc khai thac tai nguyén, san xuat va
vat bo sau tiéu thu dan dén viéc tao ra mot luong
phé thai khdng 156 thi mé hinh kinh té tuan hoan
(hinh 3) chu trong viéc quan ly va tai tao tai
nguyén theo mot chu trinh khép kin nham triét
tiéu hoan toan luong phé thai tao ra nhu trudc
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kia. Viéc tan dung tai nguyén duoc thuc hién
biang nhiéu hinh thire nhu sira chita - repair, tai st
dung - reuse, tai ché - recycle va thay vi so hitu
vat chét thi huéng dén chia sé - sharing hoic cho
thué - leasing.

KINH TE TUYEN TiNH

A SOUT(

Take — Make — Dispose

KHAI THAC SAN XUAT KET THUC VONG 201

Hinh 2. Mb hinh kinh té tuyén tinh

Kinh té tudn hoan 1a mot xu hudng phét
trién bén vimng dat duoc ca hai muc tidu I1a tng
ph6 véi su can kiét cia tai nguyén dau vao va
tinh trang 6 nhiém moéi truong trong phat trién &
dau ra.

O cap do thap, kinh té tuan hoan tap trung
Va0 qué trinh san xuat cua cac doanh nghiép va
cac miat hang ndng san, cac nha san xuét duoc
khuyén khich va yéu cau &p dung cac phuong
phép san xuét sach hon ciing nhu than thién hon
véi moi truong.

O cip do6 cao, cap do doanh nghiép, toan
bo cac cong doan ciia qua trinh san xuat déu dugc
thiét ké 1a khong c6 chét thai dua ra méi truong.
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Tét ca luong chat thai déu duoc giam thiéu t6i da,
tai sir dung va tai ché mot cach triét dé.

Dé thyc hién “kinh té tudn hoan”, Uy ban
Chau Au d3 kéu goi su tham gia cua tat ca céc
bén lién quan tir cac co quan chinh phu, cac
doanh nghiép khai thac khoang san va nguyén
liéu thd, cac nha ché bién, san xuat, phan phdi,
ban l¢, nguoi tiéu dung, nguoi thu gom rac...

Make
San xuat

cling tham gia vi mot thé gigi khong rac thai, vi
mdi truong séng khodng phai trach nhiém cua
riéng ai.

Theo uéc tinh thyuc té tai Chau Au, kinh té
tuan hoan c6 thé tao ra lgi ich 600 ty Euro mdi
nam, 580.000 viéc lam méi va giup giam phét
thai khi nha kinh.

Use
M Tieu dung

Tai st dung, sira chia,

Khai thac i

Make
San xuat
Hinh 3. M6 hinh kinh té tudn hoan

O Viét nam hién nay, mé hinh kinh té tuan
hoan van con rat mai mé, ching ta mai dirng lai
& viéc tai s dung, tai ché chat thai mang lai lgi
ich v& tai chinh cho co s& san xuat va tiéu dung,
con phan 16n luong chét thai chua mang lai loi
ich kinh té thi dugc thai ra méi truong tham chi
viéc xtr 1y lwong chét thai nay ciing chi ding lai &
muc rat thd so nén di giy ra 6 nhiém va suy thoai
moi trudng ngay mot nghiém trong.

Viéc chuyén doi tir nén kinh té tuyén tinh
sang nén kinh té tuan hoan doi hoi phai cd su
thay d6i ca hé thong, trong d6 phét huy vai tro
ctia cac bén lién quan gdm nha nudc va doanh
nghiép 1a hét suc quan trong.

3.2. Nhirng lgi ich khi doanh nghiép &p dung
mo hinh kinh té tuan hoan

Néu &p dung mo hinh kinh té tuyén tinh
truyén thng thi cac doanh nghiép san xuat, khai
thac tai nguyén thién nhién dé tao ra cic san
pham va dich vy, sau d6 phé thai tir san xuat va
tir tiéu ding bi dua di chon 1ap, ma tham chi thai
truc tiép ra moi truong ty nhién.
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tai tao, tai ché, tai san
xuat phan huy sinh hoc

Use
FETiéu dung

Nguoc lai, khi 4p dung mé hinh kinh té tuan
hoan, cac doanh nghiép cha trong kéo dai thoi
gian va tan dung toi da gia tri s dung cua tai
nguyén, sau d6 quan ly va tai tao nhitng san pham
va tai nguyén nay vao cudi vong doi st dung.

Ngay tir khai niém kinh té tuan hoan da
toat 1én duoc mét lgi ich to 16n khi giai quyét
duoc van dé vo cung birc bach hién nay cho céc
doanh nghiép khi tham gia vao céng cudc tim
kiém loi nhuan trén thi truong la giup giam phé
thai, thuc day su dung hiéu qua ngUOn tai nguyén,
gop phan giai quyét cac van dé vé khan hiém va
bao ton tai nguyén dong thoi hd trg nang cao
nang lyc canh tranh cho nén kinh té Viét Nam
khi viron minh ra thi truong thé gioi.

Kinh té tuan hoan dugc danh gia 1a mot mo
hinh wu viét béi nd vira tao ra loi nhuan lai vira tao
ra cong an viéc 1am, vira mang lai nhiing gié trj vé
mat x4 hoi va méi truong, tir d6 hudng téi mot nén
kinh té xanh. D6 14 vai trd ma doanh nghiép phai
thé hién trong viéc chung tay ciing véi cac co quan
chinh pha dé khong chi 1a phét trién bén viing ma
| phét trién bén viing toan dién.
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Khang dinh trén phan nao duoc minh
chting qua thyc tién tai Cong ty Heineken Viét
Nam. Tai day khi ap dung mé hinh kinh té tuan
hoan khong chi gitp giam phé thai ma con kién
tao ra gié trj tir réc thai. Tién toi khdng réc thai
can chén Iap, gan 99% phé thai hoic phu pham
duoc tai str dung hoic tai ché. Hién nay, gan nhu
100% chai bia thay tinh cta Heineken Viét Nam
dugc thu hoi lai dé tai s dung trudce khi duoc tai
ché tai nha may thay tinh vao cudi vong doi san
pham. Cac nguyén liéu khac nhu bia cac-téng,
nhdm, nhya va gidy déu duoc tai sir dung hoic tai
ché; xtr Iy 100% nudc thai dat tiéu chuan an toan
loai A trudc khi tra vé moéi truong. Bon trén séu
nha may bia cua Cong ty Heineken Viét Nam su
dung nhiét nang tr nang lugng tai tao va nhién
liéu sinh khéi, khdng phat thai cac-bon. Giam
2.500 tan phat thai CO, chi riéng trong khau kho
van trong ndm 2018.

Sang kién tai ché nip chai bia Tiger cua
Cong ty Heineken Viét Nam la mot vi du dién
hinh cho thidy mé hinh kinh té tuan hoan cé thé
gilp kién tao gia tri tich cuc cho xa hoi, bao vé
moi truong dong thoi hd tro ting truong kinh
doanh. Thaéng qua viéc thu gom nap chai bia va
tai ché thanh vat liéu sat dé xay cau hd tro cong
ddng, dy an da thyc hién thanh cong ba muc tiéu:
Thiic day tai ché va giam rac thai; cai thién co so
ha tang thiét yéu cho cong dong; dong thoi nang
cao hinh anh cua nhén hiéu bia Tiger vai tinh
thin danh thic ban linh, hanh dong séng tao dé
hd tro cong dong. Khoi dong tir nam 2018, dén
nay du an da xdy duoc hai cay cau lam tir nguyén
liu ndp chai bia tai ché tai tinh Tién Giang va An
Giang. Cay cau tha ba tai thanh phd Ho Chi
Minh s& dugc hoan thanh vao dau nam 2020.

Khéng chi gisi han trong khudn khé chudi
cung ttng cua doanh nghi¢p, Cong ty Heineken
Viét Nam con tién phong lan toa khai niém va
thuc tién 4p dung mé hinh kinh té tuan hoan ciing
nhu truyén cam himng cho cong ddng doanh nghiép
thdng qua viéc t chirc cac hoi thao vé kinh té tuan
hoan cho 20 doanh nghiép thanh vién Hoi dong
doanh nghiép vi su phat trién bén viing Viét Nam -
VBCSD va t6 chirc huan luyén vé phét trién bén
vitng cho trén 100 nha cung cap. Véi nhiing nd luc
va thanh tyu noi trén, Cong ty Heineken Viét Nam
da dugc Phong Thuong mai va Cong nghiép Viét
Nam - VCCI vinh danh Ia doanh nghiép bén viing
nhét Viét Nam trong linh vic san xuit ca hai nim
lién tiép 12 2017 va 2018.

Mot bai hoc kinh nghiém nita dén tir Thuy
Pién dugc ba Ann Méwe - Pai st Thuy Dién tai
Viét Nam chia sé. Thuy Bién 1a mét trong nhiing
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qudc gia hang dau trén thé gigi vé quan ly va tai
ché chat thai, lugng chat thai sinh hoat gia dinh
duogc tai ché da tang tir 38% vao nam 1975 lén
99% hién nay va chi con 1% chat thai duoc
chuyén vao béi rac. Rat nhiéu chat thai dwoc tai
ché va st dung cho cac muc dich khac nhau nhu
khi sinh hoc va nang luong. Thuy Dién hién nay
da tro thanh mot nha nhap khau chat thai véi con
sd trén 2,3 triéu tan chat thai mdi nam.

Trong nén kinh té tuan hoan, rac ciing chinh
la ngudn tai nguyén. Nén kinh té tuin hoan dem
lai gia tri cho ca doanh nghiép, nguoi tiéu dung va
x& hoi. Nhitng doanh nghiép da trién khai md hinh
nay dang dan minh ching cho hiéu qua chi phi cua
viéc tai su dung tai nguyén so véi khai thac mai tir
dau. Tur do, cat giam chi phi san xuat ciing nhu ha
gia thanh san pham va mang lai loi ich cho nguoi
tiéu dang. Hy vong, diéu nay sé& tiép thém dong
luc cho cac doanh nghiép Viét Nam trién khai, ap
dung mé hinh kinh té tuan hoan.

Mac du xuat hién & Viét Nam tir nam 2016
xong md hinh kinh té tuan hoan gan nhu chi &p
dung tai nhitng tap doan nudc ngoai, cac cong ty
I6n. Vé6i doanh nghiép Viét Nam, dac biét doanh
nghiép siéu nho, nho va vira thi day van 1a mot
khai niém moi.
3.2. Mot sb giai phap gitp doanh nghiép trién
khai, 4p dung md hinh kinh té tuin hoan
huwéng dén phat trién bén virng toan di¢n

Mubn giai quyét vin nan vé rac thai, 6
nhiém méi trudng, 1ang phi ngudn tai nguyén va
khic phuc ngudn nguyén liéu can kiét dang ngay
cang tro 1&n cap bach thi kinh té tuan hoan duoc
danh gia 1a giai phap c6 thé gitp cac nudce trong
d6 co Viét Nam bt nhip theo hudng than thién
V61 moi trudng.

That vay, md hinh kinh té tuan hoan chi
trong vao viéc quan ly, tai tao nguyén liéu theo
chu trinh khép kin nham tranh tao ra phé thai.
Trén co so bai hoc cua cac doanh nghiép da trién
khai va 4p dung md hinh kinh té tuin hoan di
trudce, bai bao dua ra mot s giai phap gitp doanh
nghiép Viét Nam trién khai, &4p dung mé hinh
kinh té tuan hoan hudéng dén phét trién bén viing:

Thiz nhat, nang cao nhan thic cho cong
dong “vi mot thé gidi khdng rac thai”

Phat trién bén viing khong phai trach
nhiém cua riéng ai ma can kéu goi su tham gia
cua tat ca céc bén lién quan tir cac co quan chinh
phu, cac doanh nghiép khai thac khoang san va
nguyén liéu thd, cac nha ché bién, san xuat, phan
phdi, ban &, nguoi tiéu dung, ngudi thu gom

* HNKHCN Lan VI thang 05/2020



DAl HOC CONG NGHIEP QUANG NINH

rac... cing tham gia vi mot thé gioi khong rac
thai, vi méi truong sdng cua ching ta.

Can x06a bo théi quen cb hitu trong san
xuat va tiéu dung khi xa ra mot lugng lon tii
nylong, san pham nhya ding mot lan vao moi
truong. Theo thong ké, san pham nhya thai ra da
tang gap 20 lan ‘trong vong 50 ndm tr¢ lai day
con s6 nay du dé bao quanh trai dét tGi bdn lan.
Con ty I¢ tai ché rac thai cua Viét Nam chi dat
dudi 10% tong lugng chat thai, mot lugng chat
thai dang ké dang duoc chdn tryc tiép tai cac bai
chén I4p hoic xa ra bién. Vi 13 triéu tin chat
thai thai ra bién mdi nim, Viét Nam dung thir 17
trén thé gisi va thi 5 chau A vé 6 nhiém chat thai
nhya dai duong. Ma nhua “séng” lau hon con
ngudi rat nhiéu, dic biét chi véi viéc chon va @t
rac tho so s& 1a mot méi nguy hai vé stc khoe rat
I6n d6i v6i con nguoi, do nhitng chat doc hai sinh
ra trong qua trinh thiéu huy.

Can mét chién lugc cap qudc gia rat tong
thé cho van dé quan ly rac thai, tir viéc nang cao
nhan thirc cho nguoi dan ¢ ngay tai khu vuc cu
dan sinh song, thong qua chwong trinh gido duc
trong cac truong hoc cho téi viéc hop tac véi cac
t6 chic, co quan quan ly nha nudc. Pic biét
khong chi dung lai & viéc truyén thu kién thuc,
k¥ ning quan Iy rac thai ma con truyén cam hang
vé tinh than cong dan tich cuc. Tao lap y thic
cho nguoi dan, két hop véi sy khuyén khich cua
chinh phu cting hé théng thu gom rac hiéu qua s&
tao ra nhiing thay ddi tich cyc cho cong dong,
huéng téi su phat trién bén viing.

Thit hai, ap dung tién bo khoa hoc k¥ thuat
vao qué trinh san xuat nham giam lugng phé thai

Lich sir da chirng minh, trong qua trinh san
xuat néu doanh nghiép st dung nhirng cong nghé
lac hau s& dan dén ning suét lao dong thap, tiéu
hao nguyén vat liéu va nang lugng cao, gay 6
nhiém méi truong ma san pham lam ra khong
thoa man nhu cau cua thi tredng ca vé gia ca 1an
chat luong. Nhiing yéu té nay hoan toan di nguoc
v6i muyc tiéu cua phét trién bén vimg. Va dic biét
néu doanh nghiép khong ddi méi cong nghé, ap
dung nhing tién bo khoa hoc ky thuat vao san
xuét thi doanh nghiép s& d6i mat voi nguy co bi
thi truong dao thai.

Thiz ba, mo rong chu ky san xuat cua
doanh nghiép dén tai sir dung va tai ché tao thanh
mot chu trinh khép kin

Khi doanh nghiép ap dung mé hinh kinh té
tuyén tinh, mot chu ky san xuat dugc chia thanh
cac cong doan khai thac, san xuat va tiéu thy. Sau
tiéu dung da c6 mot luong réac thai khong 16 thai
ra ngoai moi truong gy 6 nhiém nghiém trong.
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D¢ bao vé méi truong song, cac doanh nghiép
can huéng téi mo hinh kinh té tuan hoan. Khi ap
dung md hinh nay chu ky san xuat cia doanh
nghiép khong chi dung lai & cong doan tiéu thu
ma s& dugc mo rong thém cong doan tai st dung
va tai ché roi tao thanh mot chu trinh khép kin.

Ngoai ra, toan bg cac cong doan cua qué
trinh san xuat duoc thiét ké 1a khong cé chat thai
dua ra moi trudong. Toan bo chit thai déu duoc
giam thiéu tdi da, tai st dung va tai ché mot cach
triét dé. Ciing co nghia 1a doanh nghiép can phai
biét tan dung moi tha, trong mot chu trinh khép
kin tir cong doan khai thac nguyén li¢u tho dau
vao cho toi cong doan san xuat, tiéu thy roi tiép
tuc tai sir dung va tai ché.

Doanh nghiép can coi viéc mé rong chu
Ky san xuat tro thanh mot trong nhitng chién lugc
quan trong. Vi diéu d6 khong chi gidp doanh
nghiép nang cao hiéu qua san xuat, tai sur dung
phé pham va ban thanh pham cé gi4 tri, tiét kiém
chi phi san xuit, giam muc phét sinh chat thai,
tao hinh anh tt cho doanh nghiép ma con gitp
bao vé moi truong va day manh coéng cudc phat
trién bén viing.

Thit tue, rac thai 1a tai nguyén tai ché cua
doanh nghiép

Réc thai va xir Iy rac thai dang 1a van dé
nan giai va nhicc nhéi khong chi cua rleng ai, cua
riéng doanh nghiép nao va riéng quédc gia nao.
Cho nén, chlng ta can chung tay va ddng loat
hanh dong.

M5i loai hinh doanh nghiép khac nhau s&
tao ra mét lugng rac thai c6 dac tinh khac nhau,
do d6 khi doanh nghiép 4p dung md hinh kinh té
tuan hoan s& tu tai st dung, tai ché nham bién
luong réc thai do tré thanh tai nguyén tai tao cua
chinh doanh nghiép minh.

Thit nam, xay dung mot ngudn vén hd tro
cac du an xanh, bao vé méi truong, tiét kiém
nang luong...

Vén 13 yéu t6 sé mot caa moi hoat dong va
hoat dong trién khai, &p dung mo hinh kinh té
tuan hoan ciing khong ngoai 1&. C6 vén, doanh
nghiép méi co diéu kién trién khai y twong tai sir
dung, tai ché rac thai dé to thém mau xanh cho
trai dat ciia ching ta.

Tuy nhién, bén canh viéc xay dung nguon
von vai 1ai suét wu dai hd tro cac hoat dong bao vé
moi truong thi cling can c6 ché tai Gng xu V6i
nhitng du an anh huong téi méi truong xa hoi bang
cach tang 1i suat cho vay hodc han ché cho vay...
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5. KET LUAN

Truéc nhitng hién tuong thoi tiét khic
nghiét do bién d6i khi hau da tac dong tiéu cuc
dén khap cac chau lyc. Tinh trang bién doi khi
hau c6 nguyén nhan chu yeu bt ngu0n tir sy phét
trién. Vi vay, “phat trién bén vimg” 1a chién lugc
quan trong dé ngin chan tinh trang bién doi khi
hau htru hiéu.

Du6i goc do doanh nghiép, dé phat trién
bén vitng can chuyén d6i tr md hinh kinh té
tuyén tinh sang mé hinh kinh té tuan hoan trén co
SO nam giai phép sau:

Thiz nhdt, nang cao nhan thuc cho cong
dong “vi mot thé gioi khdng rac thai”

Thet hai, ap dung tién bo khoa hoc k¥ thuat
vao qué trinh san xuat nham giam luong phé thai

Thiz ba, moé rong chu ky san Xuit cua
doanh nghiép dén tai sir dung va tai ché tao thanh
mot chu trinh khép kin

Ther tw, rac thai 1a tai nguyén tai ché cua
doanh nghi¢p

Thit nam, xay dung mot ngudn vén hd tro
cac du &n xanh, bao vé moéi truong, tiét kiem
nang luong...

Dua vao nim giai phép ké trén s& gilp
doanh nghiép nhanh chéng chuyén d6i thanh
cong md hinh kinh té tudn hoan va hudng dén
phét trién bén viing toan dién.
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Phat huy vai tro cha thé nhan thic trong hoc tap
cua sinh vién treong Pai hoc Cong nghiép Quang Ninh hién nay

Nguyén Thi Nhung®*, Nguyén Thi Hai Ninh!, Lam Thi Huyén?
B¢ mon Ly ludn chinh tri, Truong Pai hoc Cong nghiép Qudng Ninh

2 Phong Pao tao,Truong Pai hoc Cong nghiép Quang Ninh
* Email: nhungdhcngn@gmail.com
Tel: 0362888286

TOm tit

Tur khoéa:

Chu thé nhan thac, Hoc tap, Sinh
vién, Pai hoc Cbng nghiép
Quang Ninh.

Nhan té chu thé nhan thic trong hoc tap dugc phat huy s& co
vai tro to 16n trong nang cao chit lwong dao tao, gop phan phét
trién va hoan thién nhan cach cia chinh nguoi hoc. C6 thé néi,
phéat huy nhan té chu thé trong hoc tap cua sinh vién Nha
truong chinh 12 su phét trién nang 1én cua céac yéu té “noi luc”
bao d¢am cho ho chiém linh duoc muc tiéu dao tao, hoan thanh
duoc nhiém vu hoc tap ren luyén trong thoi gian hoc tap cua
sinh vién ¢ truong Dai hoc Cong nghiép Quang Ninh.

Abstract

Keywords:
Cognitive Subjects, Learning,
Students, Quang Ninh University
of Industry

The perceived subject factor in learning will be played a great
role in improving the quality of training, contributing to the
development and improvement of the learner's own personality.
in learning of students The school is an increasing development
of "internal force" factors to ensure that they dominate the
training goals and fulfill the training tasks during the study
period of student at Quang Ninh University of Industry.

1. MO PAU

Truong Dai hoc Cong nghiép Quang
Ninh la mot trong nhitng trung tdm dao tao da
nganh, cé co so nghién ctu khoa hoc, ung dung,
chuyén giao céng nghé, nhiém vu chinh cua
truong 14 dao tao nguon nhan luc c6 chat luong
cao phuc vu nhu cau phat trién kinh té - xa hoi
cua tinh Quang Ninh va khu vuc phia Bic. Hién
nay Nha truong dang dao tao 2 nganh trinh do
thac s1; 12 nganh trinh d6 Pai hoc véi 29 chuyén
nganh; 16 nganh chuyén nganh trinh d6 cao dang.
Trong thoi gian toi truong Pai hoc Céng nghiép
Quang Ninh chu trong dao tao theo hudng tang
cuong cac gio hoc thuc hanh, phét trién ki ning
nghé nghiép, ky niang mém cho sinh vién, tao
diéu kién hd tro cho sinh vién khai nghiép, tim
kiém viéc 1am phu hop ngay tir khi con ngoi trén
ghé Nha truong.

Trong qua trinh hoat dong, Nha truong
luén dat muc tidu chat lwong dao tao I&n hang
dau. Chinh vi vay, viéc cam két chuan dau ra cho
cac nganh dao tao ludn la muc tiéu quan trong
xuyén suét ciia Nha truong. Dé dat dugc muyc tiéu
cua Nha truong dé ra thi ching ta can phai phat

huy vai trd chii thé nhan thac trong hoc tap cua
sinh vién chinh 1a sy phét trién nang I1én cua cac
yéu t6 “ndi luc” bao dam cho ho chiém linh dwgc
muc tiéu dao tao, hoan thanh dugc nhiém vu hoc
tap ren luyén trong thoi gian hoc tap cua sinh
vién tai truong. Viéc phat huy vai trd chu thé
nhan thic trong hoc tip cua sinh vién Nha treong
la mot qua trinh tac dong 1am bién ddi, nang cao
nhiing yéu té bén trong nguoi hoc nhu ning lyc
tuw duy, dong co, thai do, trach nhiém, phuong
phép nhan thac trong hoc tap. Nham khai théc
mot cach ¢6 hiéu qua nhiing pham chat tam 1y,
nang cao tinh tich cuc, chu dong, sang tao... cua
sinh vién.

Tuy nhién, qua tim hiéu, chdng toi nhan
thay viéc phét huy vai trd 1a chu thé trong hoc tap
cuia sinh vién Nha truong con nhiéu han ché. Bai
viét d& cap toi tinh tit yéu phai phat huy vai tro
chu thé nhan thuc trong hoc tap cuaa sinh vién
truong Pai hoc Cong nghiép Quang Ninh.

2. SINH VIEN TRUONG PAl HQC CONG

NGHIEP QUANG NINH VOI TU CACH LA
CHU THE NHAN THUC TRONG HQC TAP
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Theo quan diém cua triét hoc Méc -
Lénin thi cha thé nhan thac néi chung la con
nguoi, & mot cd nhan hay mot tap doan (nhan
loai, dan toc, giai cip, dang phai, tap thé cac nha
khoa hoc...) ¢6 nhiém vu nhan thtc va cai tao thé
gidi. Vay cha thé nhan thac trong hoc tap 1a gi?
Chu thé nhan thirc trong hoc tap chinh 13 nguoi
hoc ma cu thé & ddy 1a sinh vién truong Dai hoc
Cong nghiép Quang Ninh. Qua trinh hoc tap cua
sinh vién la qua trinh nhan thuc, tic 1a di tir “truc
quan sinh dong dén tu duy triru twong, tir tu duy
triru twong dén thuc tién” , qua trinh do c6 sy gilp
dd, dinh hudng, hudng dan cua giang vién. Pay
chinh 1a nét dac thu cua qua trinh nhan thac trong
hoc tap cta sinh vién.

Sinh vién truong Pai hoc Cong nghiép
Quang Ninh noi riéng, sinh vién dai hoc noi
chung la mot nhém xa hoi dac thu trong tang 16p
thanh nién, ho ton tai dan xen trong cac moi quan
hé xa hoi, giai cap, dan toc, doan thé.

Dic diém tam - sinh ly cua lta tudi 17 - 18
dén 24 - 25, mot s6 it & do tudi 25 - 30. Vé sinh Iy:
O @6 tudi 17 - 25 hinh thé da dat dwoc sy hoan
chinh vé cau tric va phéi hop giira cac chirc ning.

Vé tam ly: O do tudi 17 - 25 la thoi ky
phét trién cua tri tué duoc dic trung bai sy nang
cao nang lyc tri tug, biéu hién rd nhat & kha ning
tu duy sdu Sic va mé rong, co nang luc giai quyét
nhitng nhiém vu tri tué¢ ngay mot kho khan hon,
cling nhu ¢6 tién bo rd rét trong lap luan logic,
trong linh hdi tri thae, tri tudng tudng, su chl y
va nghi ngo.

V& mit xa hoi: Lra tudi sinh vién 12 thoi
ky phat trién tich cuc nhat vé dao duc va tham
my, 1a giai doan hinh thanh va 6n dinh tinh céch.
O sinh vién da budc dau hinh thanh thé gioi quan
dé bat dau nhin nhan, danh gia van dé cugc song,
hoc tap, sinh hoat hang ngay.

Sinh vién truong DPai hoc Cong nghiép
Quang Ninh c6 nguon goc Xuat than rat da dang,
tir nhiéu giai cap tang 16p khéc nhau (cong nhan,
nong dan, tri thic, bo doi, ngudi lam nghé tu
do...); c6 hoan canh sinh hoat va diéu kién giao
duc khac nhau. Do vdy, ban dau khi méi budc
chan vao giang duong dai hoc, ho con nhiéu b
ngd va mang nhirng tam trang, tu tudng, udc mo,
hoai bdo khac nhau nén c6 muc dich phin dau
khac nhau. Ho gap khéng it kho khan trong cudc
sébng tu lap, xa gia dinh, nguoi than, trong
phuong phap hoc tép cling nhu trong sinh hoat
hang ngay. Ho phai lam quen voi doi song day
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mai la. Tuy nhién ciing ¢6 khong it sinh vién véi
¢l séc trong budc chuyén minh vao thoi dai hoc
c6 thé dan dén nhiing thay doi vo thirc trong hanh
vi, thai d6 sdng, c6 kha niang dinh hinh lai tinh
céach cua sinh vién.

Sinh vién chinh quy truong Dai hoc
Cong nghiép Quang Ninh hién nay da s déu la
hoc sinh ¢6 hoc luc khd, trung binh trong céac
truong phé théng trung hoc, trung hoc chuyén
nghiép hoic bo tdc trung hoc phé théng. Ho 1a bo
phan uwu ta cua thanh nién va khi vao hoc tai
truong Pai hoc Cong nghiép Quang Ninh, voi su
nd luc quyét tim cao caa ban than sinh vién cong
VGi sy quan thm gido duc cua tap thé su pham
Nha truong. Nén chit lwong dao tao sinh vién cua
Nha truong di duoc nang cao, trong tong sé 1026
sinh vién dao tao chinh quy ndm hoc 2018 —
2019, ¢6 t6i 546 sinh vién dat hoc luc xuét sic,
gioi va kha chiém ty 18 53,08 % [5].

Sinh vién truong DPai hoc Cong nghi¢p
Quang Ninh tap trung cha yéu vao hoc tap,
nghién cau khoa hoc, ren luyén ky nang van
dung tri thic khoa hoc vao thyc tién. Ho duogc
I6n 1én va hoc tap trong moéi truong khoa hoc,
trong diéu kién dat nudc phét trién, hoi nhap kinh
té qudc té. Tuy la mot bo phan thanh nién nhung
S0 vai bo phan thanh nién khac trong xa héi ho
6 nhitng wu thé tréi hon 13 duoc dao tao bai ban
trong hé théng gido duc quéc dan; I1a nhiing
nguoi nang dong, €6 kién thirc, co trinh do hoc
van, trinh d¢ van ho4, trinh d9 Iy luan chinh tri
tuong ddi cao. Ho ning dong, nhay cam, ham
thich va dé tiép thu cai mai thé hién rd nét trong
cac linh vuc khoa hoc, cdng nghé, ky thuat mai.

Quang Ninh, 1a tinh nam trong khu vyc
kinh té trong diém Ha Noi - Hai Phong - Quang
Ninh véi tai nguyén thién nhién phong phd, vi tri
dia ly thuan lgi Quang Ninh da nhanh chéng khai
thac tiém niang v& moi mat, thu hat von dau tu
nude ngoai dé xay dung cac nghanh cdng nghiép,
du lich, thuong mai... tao diéu kién dwa Quang
Ninh tr¢ thanh tinh dich vu, céng nghiép hién
dai, gop phan xay dung thanh céng su nghiép
cdng nghiép hoa, hién dai hoa dat nuéc. Truong
bai hoc Cong nghiép Quang Ninh la mét trong
nhitng trung tam dao tao da nganh, c6 co so
nghién ctu khoa hoc, ung dung, chuyen giao
cdng nghé, cung cip ngudn nhan luc chit lugng
cao cho tinh Quang Ninh va céc tinh, thanh lan
can. Vi vay, sinh vién Dai hoc Cong nghi¢p
Quang Ninh khong nhirg c¢6 co hoi hoc tap phan
dau vuon 1én ma con cé diéu kién tiép thu nhiing
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kién thic mai, hién dai, c6 diéu kién lam viéc &
nhiéu nude trén thé gioi.
3. TINH TAT YEU PHAI PHAT HUY VAI
TRO CHU THE NHAN THUC TRONG HQC
TAP CUA SINH VIEN TRUONG DAl HQC
CONG NGHIEP QUANG NINH
3.1. Do muc dich cia viéc hoc tip va nghién
ciru cia sinh vién truwong Pai hoc Cong nghiép
Quang Ninh

Day va hoc & truong dai hoc nham cung
cap ca tri thirc, k§ nang va thai do dé sau khi ra
trudng sinh vién vira lam viéc, vira tiép tuc hoc dé
c6 thé thich nghi véi thé giéi phong phd, ludn bién
d6i va phy thudc 1an nhau. Tinh than co ban 1a hoc
tap Gmg dung vao cudc doi dé biét va lam. D6 1a
qué trinh phat trién mdi con ngudi, mdi nhan céach,
ciing 12 qua trinh con ngudi ty khang dinh minh
trong cé&c hoat dong xa hoi. Pao tao & Truong Dai
hoc Céng nghiép Quang Ninh ciing khong nam
ngoai muc tiéu chung do. D6 1a hoc dé biét, hoc dé
lam, hoc dé chung sdng véi ngudi khéc, hoc dé
hiéu ngudi khac va hoc dé khing dinh minh.

Hoc dé 1am

Vién d& nay thuong dugc giai quyet duai
goc do cua viéc hoc gan véi lam viéc, gan ly
thuyét véi thue hanh. Trinh do chuyén mén cua
sinh vién Truong Pai hoc Cong nghiép Quang
Ninh bao gom: tri thic kinh té, ky thuat, cong
nghé (biét cach lam) ky thuat, thich nghi va sang
tao cudc séng, phat trién ban than va phat trién
kinh té - x4 hoi.

Truong Dai hoc Cong nghiép Quang
Ninh dic biét cha trong dén cac pham chét con
ngudi, két hop dao tao cac loai hinh k¥ nang la k¥
nang hanh vi giao tiép va ky nang tri tué dé chuan
bi hanh trang tri thirc cho sinh vién khi budc vao
doi. Bé gilp sinh vién cé thé 1am tét chuyén mén
dugc dao tao sau khi ra treong, ngoai viéc trang
bi co s& vat chat nhu phong thuc hanh, phong thi
nghiém. Trong ndm 2019, Nha trudong di ky két
bién ban ghi nhé hop téc nham nang cao chit
luong dao tao, tao co hoi viéc lam cho sinh vién
ngay khi ra trudng véi cac tap doan kinh té trong
va ngoai nudc, nhu: Tap doan TCL (Trung
Quéc), Tap doan Texhong (Trung Qudc), Cong
ty LG, Tap doan Viettel... Pay la hoat dong
nham thu hep khoang cach giira doanh nghiép voi
Nha truong trong cong tac dao tao, gilp cho sinh
vién cua Truong sau khi tét nghiép co thé dap
tmg dugc yéu cau cua doanh nghiép. Ngoai ra
nim 2019 Nha truong di to chuc Ngay hoi viéc
lam, c6 35 doanh nghiép trong nuéc va qubc té
tham gia, mang dén cho sinh vién hon 2.000 vi tri
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viéc lam. Sau Ngay hoi viéc lam da c6 302 sinh
vién cta Nha truong tim dugc nhitng vi tri viéc
lam phi hop véi nganh nghé dao tao.

Hoc céch chung séng vdi nguoi khac

Day 14 mot yéu cau cap thiét cua gido duc
noi chung va gido duc truong Pai hoc Codng
nghi¢p Quang Ninh ndi riéng. Thé gioi ngay nay
c6 qua nhiéu van dé can phai giai quyet nhiéu
mau thuan kéo dai va phirc tap. Van dé dat ra cho
giao duc la thai do ton trong cac dan toc khac,
cac nén van hoa, cac gia tri tinh than cua ho. Tuy
gido duc giit vai tro to 16n ddi vai tién bo xa hoi,
vai cach mang khoa hoc ky thuat nhung giao duc
khéng thay thé cho cach mang x4 hoi.

Péi voi truong Pai hoc Codng nghiép
Quang Ninh van d& nay lai cang can thiét, vi san
pham cua truong la nhitng ky su, ctr nhan, nhiém
vu cua ho la van dung tri thuc, k§ nang ctia minh
dé xay dung qué huong Quang Ninh néi riéng va
dat nuéc néi chung. Vi vay, truong Pai hoc Cong
nghiép Quang bén canh viéc trang bi tri thic
chuyén nganh cho sinh vién, Nha truong rat quan
tam toi viéc gido duc pham chét chinh trj, dao
duc 16i séng, 1ong nhan ai va tinh thuong dong
loai cho c&c sinh vién. Nha truong lién tuc to
chuc bai ban céc hoat dong phong trao nhu: Hién
méau nhan dao, chién dich mua hé xanh, sinh vién
bai hoc Cong nghiép Quang Ninh vai tinh yéu
bién dao véi mua xuan bién gidi, phong trao tur
thién 1am sach moi truong, phong trao van hoa,
van nghé, thé duc thé thao..dd tao ra mot moi
truong hoc tap nang dong. Vai tro nay dugc Nha
truong giao cho Poan Thanh nién va Hoi sinh
vién két hop voi Ban chu nhiém céc khoa, cac
phong, ban chirc nang thuc hién.

Hoc dé hiéu nguroi khac

X& hoi loai nguoi vira da dang, vira
thdng nhat. Mdi dan toc vira c6 cai riéng, vira cd
cai chung. Mdi nguoi, mdi dan toc phai biét rd
minh, ddng thoi phai hiéu nguoi khac, phai biét
phét hién ra nhitng mat manh va mit con han ché
cia ngudi khac (hoic kha niang phat trién cua
nguoi khac). Gido duc giup cho nguoi hoc co théi
do thién cam, théng cam véi nguoi khac, dan toc
khéc, ton gido khéac.

Cung lam viéc vi cdc muyc dich chung la
mot ndi dung gido duc cuc ky quan trong cua
gido duc noi chung va giao duc ¢ truong Dai hoc
Cdng nghiép Quang Ninh noi riéng. Vi khi cung
hoat dong van hoa chung, xa hoi chung, céc thé
hé s& quan tim dén nhau, xay dung quan hé tét
giita thay va tro trong viéc day va hoc.

Do dic thu 1a truong kinh té, ky thuat,
1a noi cung cip nguon nhan lyc chat lugng cao
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cho tinh Quang Ninh néi riéng va dit nude nudc
chung, truong Pai hoc Cong nghi¢p Quang Ninh
ludn ludn quan tam t&i viéc giao duc cho sinh
vién tinh t6 chiic ky luat, kha ning lam viéc theo
nhom.... Su tuan tha ky luat caa truong, caa lop
la mét trong nhitng ndi dung quan trong trong
qua trinh danh gia két qua hoc tap cua sinh vién.
Quan hé x& hdi cia sinh vién truong Pai hoc
Cong nghiép Quang Ninh khéng chi dugc hinh
thanh qua ly thuyét ma con duoc rén luyén qua
thuc té trong quan hé ciia sinh vién véi thay giao,
cb gido, voi can b nhan vién trong truong, va
gitra sinh vién véi nhau trén co so tinh thuong va
trach nhiém.

Hoc dé tu khang dinh minh

Gido duc giip cho mdi ca nhan c6 thé
phat trién toan dién. Cha tich H6 Chi Minh da
tirng khang dinh:

“Hien dir phai ddu la tinh sdn

Phan nhiéu do gido duc ma nén”.

Cudc sbéng cua con ngudi la qua trinh
khong ngimg vuon 1én chinh phuc thé gigi khach
quan, 1a qué trinh thich ¢ng véi diéu kién bén
ngoai bang cai tao hoan canh theo nhu cau ngay
cang tang cua ban than minh va xa hoi. Do do, su
théng nhat giira diéu kién khach quan va nhan tb
chu quan 1a vin d& c6 tinh quy luat chi phdi moi
linh vuc hoat dong cua doi séng x& hoi cua con
nguoi. Diéu kién khach quan & day chinh la: tinh
hinh chinh tri, kinh té, xa hoi trong nuéc va qudc
té, moi truong gido duc tai truong Pai hoc Cong
nghiép Quang Ninh, hop thanh hoan canh hién
thuc, thuong xuyén va tryc tiép quy dinh sy hinh
thanh va phat trién hé théng tri thie, quan diém
ctia sinh vién vé cac van dé thyc tién doi sbng,
dinh hudng hoc tap, nang cao trinh do chuyén
mon nghiép vu.

Giao duc duogc xem la yeu t6 quan trong
nhat, ¢6 anh huong manh mé nhét va sau sic nhat.
Néu duoc gido duc chu dao thi khong con ngudi
nao lai khdng c6 céi tét, cai thién ca. Nhung gido
duc khdng phai 13 yéu t van ning, 1a tit c4, ma chi
1a “phan nhiéu”. Vi vay, can c6 su nd luc, tich cuc,
tu giac, y thirc vuon 1én ty hoan thién minh ciia mdi
ca nhan. Nhu Edison da chi ra: “Thién tai chi ¢d 1%
1 linh cam con 99% 1a mo héi va nudc mat”.

Hoc dé ty khang dinh minh 14 tao su
phét trién toan dién con nguoi. Chdng lai su tha
hoa cua con ngudi, khiang dinh su phét trién ca
thé - diéu nay doi hoi phai nang cao vai tro chu
thé nhan thirc trong hoc tap cua sinh vién. Chi c6
tich cuc, chu dong, sang tao trong hoc tap thi sinh
vién mai thuc hién dwoc nhirng muc tiéu gido
duc noi trén. Dé thuc hién dugc muc dich trén
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truong Pai hoc Cong nghiép Quang Ninh da phat
trién phuong cham “Hoc di d6i voi hanh”. Véi
phuong cham nay da giup cho sinh vién dinh
huéng duoc muc dich cua minh, gop phan tao
thai do tu giac trong hoc tap. Bén canh do, Nha
treong ludn chu trong tao moi treong lanh manh
trong ky tic xa, thu vién va giang duong gidp
sinh vién c6 moi trudng hoc tap va rén luyén tot
nhu thanh 1ap cac cau lac bo sinh vién: Cau lac
bo hoc tap, Cau lac bo tuyén truyén, Cau lac bo
tinh nguyén... dac biét nam 2018 Cau lac b khoa
hoc cong nghé ra doi da thac day phong trao sang
tao khoa hoc cdbng nghé cta Nha truong phét
trién manh mé.

3.2. Do vai tro ngay cang tiang cia gido duc

“Giao duc la qua trinh thong nhét cua su
hinh thanh tinh than va thé chat caa méi c& nhan
trong xa hoi. Gido duc 1a mot mat khong thé tach
roi ciia cudc sdng con ngudi, cua Xa hoi, nd la
mot hién tugng dac trung cua xa hoi loai nguoi.
Trong qua trinh tién hoa cua nhan loai, gido duc
xuit hién clng véi su xuat hién cua loai ngudi,
khi con ngudi ¢6 quan hé véi ty nhién bang cong
cu va phuong tién lao dong thi nhu cau vé su
truyén dat 1a linh hoi kinh nghiém cua thé hé
trugc cho thé hé sau mai xuét hién. Gido duc nhu
la mot phuong thirc cua x& hoi dam bao viec ké
thira vin hoa, phat trién nhan cach”[4].

T xa xua cac hoc gia, cac nha 1anh dao,
quan ly ¢ trong nudc va trén thé gisi da timg luan
ban rat nhiéu xung quanh vin dé nay. Theo
C.Méc, gi4o duc - dao tao “Tao ra cho nén kinh
té cua mot dan toc nhitng nha khoa hoc, chuyén
gia, ky su trén céac linh vyc kinh té va nho do
nhitng tri thuc ay mai ¢6 thé sang tao ra nhiing
ky thuat tién tién, nhiing cong ngh¢ moi. Néu
chung ta khong c6 doi ngii ay thi su nghiép xay
dung chi nghia xa hoi chi la 1oi néi huénh
hoang, réng tuéch”[2]. Con Ph.Angghen thi
khang dinh: “Mét dan toc mubn dang viing trén
dinh cao cua khoa hoc thi khdng thé khong co tu
duy ly lugn”[3]. Nhu vay, ca C.Mac va Ph.
Angghen déu coi giao duc va dao tao la chia
khoa, 1a dong luc d6i véi su phét trién cua xa hoi,
dac biét 1a dbi vai qua trinh xay dung chii nghia
x4 hoi.

C6 thé ndi nhitng quan diém cia chi
nghia Méc - Lénin vé gido duc va dao tao di dé
cap mot cach sau séc, toan dién ca vé ly luan va
chién lugc xay dung, phét trién mot nén gido duc
qudc dan khong chi déi voi cac nude di 1én chi
nghia xd hoi ma véi tit ca cac qudc gia va dan toc
trén thé gigi.
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Ké& thira truyén thong van hod lich sir
cua dan toc, tiép thu tinh hoa vin hod cua nhan
loai ma dién hinh Ia chu nghia Mac - Lénin, Chu
tich H5 Chi Minh ludn luén quan tim va dé cao
vai tro cua gido duc va dao tao. Ngay sau khi
Cach mang Thang Tam nam 1945 thanh cong,
Ho Chu tich di kéu goi toan dan doan két
chéng “Giic doi, giac dot va giic ngoai xam” va
ban hanh sic lénh thanh 1ap Nha binh dan hoc vu
dé t6 chuc thyc hién viéc chéng mu chir. Nguoi
cho rang: mudn xay dung cha nghia xa hoi thi
phai bién mot dat nuéc dét nat thanh mot nuée co
nén vin hoa cao, khoa hoc phat trién va khang
dinh muc dich cua viéc hoc 1a hoc d lam viéc,
1am nguoi, 1am can bo, hoc dé phung su doan thé,
giai cap va nhan dan, T6 qudc va nhan loai.

Doi moi can ban, toan dién gido duc,
dao tao, phat trién ngudn nhan lyc, da timg duoc
khang dinh trong cac van kién Pang trudc day,
dac biét 1a trong Nghi quyét sé 29 cua Hoi nghi
Trung wong 8, khoa XI, khing dinh day khong
chi 12 qudc sach hang dau, 1a “chia khoa” mé ra
con dudng dua dat nudce tién 1én phia truéc, ma
con 1a “ménh 1énh” cta cudc song.

Trong Van kién dai hoi XIl cua Pang
niam 2016, ké thira quan diém chi dao cua cac Dai
hoi trudc, Pang ta dua ra duong 16i doi méi can
ban, toan dién gido duc, dao tao, phét trién ngudn
nhan lyc, x4c dinh ddy 1a mot ké sach, qubc séch
hang déu, tiéu diém cua su phat trién, mang tinh
dot pha, khai mo con dwong phét trién nguon
nhan lyc Viét Nam trong thé ky XXI, khang dinh
triét Iy nhan sinh méi cua nén giéo duc nudc nha
“day nguol day chir, day nghé&”[1]. Pdi méi can
ban va toan dién gi4o duc va dao tao, phét trién
ngudn nhan lyc ¢ nude ta duge néu trong vin
kién Pai hoi XII, vé thuc chat, 1a mot cudc cach
Mang trong linh vyuc nay, hiéu ing cua no s&¢ lam
bién ddi tich cyc nhiéu mat caa doi SOng xa hol
Viét Nam, Ia su vun trong “nguyén khi quoc gia”,
lam cho nén hoc vAn nudc nha hung thinh, dét
nudce phét trién bén viing.

Tt nhitng phan tich trén, c6 thé khang
dinh rang:

Gido duc- dao tao la diéu kién tién
quyét gop phan phat trién kinh té; Gido duc dao
tao gop phan 6n dinh chinh tri x4 hoi va trén hét
gido duc dao tao gop phan nang cao chi sé phat
trién con nguoi.

Gido duyc- dao tao khong chi c6 vai tro
quan trong trén linh virc san xuat vat chat ma con
1a co s& dé hinh thanh nén van ho4 tinh than cua
chu nghia xa hoi. Gido duc c6 tac dong vé cung
to I6n trong viéc truyén ba hé tu tuong chinh tri
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x4 hoi chi nghia, xay dung y thirc phap quyén va
y thirc dao dic, xay dung nén vin hoa, vin hoc
nghé thuat, gop phan co ban vao viéc hinh thanh
16i séng mai, nhan cach méi cua toan bo xa hoi.

Gido duc dong nghia voi phat trién,
khong c6 gido duc thi khéng cd bat cir sy phat
trién nao ddi voi con nguoi. Gido duc la hién
tugng phd bién trong doi sdng, 1a nhan t6 cét 16i
khong thé thiéu duoc va khéng bao gio mat di ¢
moi giai doan phét trién x& hoi. Con ngudi co
nhu cau sinh hoc, nhu cau nhan thic, nhu ciu
giao luu, nhu cau cai tao thuc tién va nhu cau
phat trién... thi giao duc gitp con nguoi thuc hién
c4c nhu cau nay.

Tat ca nhiing nhan t6 trén ching to viéc
phét huy vai trd chu thé nhan thirc trong hoc tap cua
sinh vién ¢ truong Dai hoc Cong nghi¢p Quang
Ninh trong giai doan hién nay la mét tat yéu.

4. KET LUAN

Phat huy vai trd chu thé nhan thuac trong
hoc tap cua sinh vién truong Pai hoc Cong
nghiép Quang Ninh hién nay la mot qué trinh, ma
qua do, doi hai sinh vién phai tich cyc tham gia
hoc tap, rén luyén trong moi truong dao tao tai
truong dé nang cao vai tro chu thé nhan thuc cua
minh, phat trién nhitng cai minh di c6 thanh
nhing tri thirc khoa hoc va van dung nhiing tri
thire d6 vao thuc tidn doi sbng. Mt khac, doi hoi
Nha truong ¢6 nhirng dinh hudng cho sinh vién
trong hoc tap, tao moi diéu kién dé phat huy tinh
tich cyc, sang tao, chu dong cua sinh vién. Trong
qua trinh ay, dé dat két qua tot, Pphu thugc vao
nhiéu yéu t6, trong do, nhitng yéu té nhu dinh
huéng cua Nha truong, thay ¢d va su nd luc hoc
tap, rén luyén trong thuc tién cua sinh vién la
nhitng yéu té co ban quan trong nhat.
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Cong tac quan tri dic biét quan trong va can thiét & doanh nghiép
duy tri hoat dong va phéat trién. Doanh nghiép nho va vira thuong
¢6 quy mod nho, ngudn vén it va dac biét phan lon cac doanh nghiép
nho va vira dugc hinh thanh tir cac 6ng chu cé trinh d9, chuyén
moén vé quan tri doanh nghiép con nhiéu thiéu sot. Doi khi cac ong
cha nay vira 1a nguoi quan tri doanh nghiép, vira 1a ngudi truc tiép
san xuat vi thé cong tac quan trj trong doanh nghiép chua duoc
thuc hién bai ban va thiéu han tinh chat khoa hoc cua né. Biéu d6
nhan qua 1a mot phuong phap dé 4p dung dé giai quyét cac van dé
vé quan trj con thiéu sét.

Abstract

Keywords:

Administration function; Cause and
effect diagram; Fish bone diagram,;
Small and medium enterprises.

Administration is especially important and necessary for businesses
to maintain operation and development. Small and medium-sized
enterprises are often small in size, small in capital. Especially the
majority of small and medium-sized enterprises are not made up of
qualified and professional managers with many shortcomings.
Sometimes these bosses are both the managers of the neterprises
and the direct producers, as well, so the corpormed and lacks its
scientific nature. Use of cause and effect diagram is an easy
method to solve the missing management issues.

1. PAT VAN PE

déu khong tham gia vao cac khoa dao tao quan tri
chinh quy, chua co du kién thirc vé quan tri

Theo s6 liéu thong ké cua Phong Thwong
mai va Cong nghiép Viét Nam (VCCI), Viét Nam
dang trong giai doan bling né startup, kéo theo do
1a cac doanh nghiép nho va vira moc 1én nhu nim
sau mua. Doanh nghiép nho va vira gitr mot vi tri
quan trong trong nén kinh té, chiém 97% téng s6
doanh nghiép ca nudc, dong gbp khong nho trong
Viéc tao ra cong an viéc lam va tang thu nhap cho
nguoi lao dong.

Tuy nhién, d6ng chu cua loai hinh doanh
nghiép nay thuong la cac ky su hoac ky thuat
vién tu dang ra thanh lap va van hanh doanh
nghiép. Ho vira dong vai tro l1a nguoi quan tri
doanh nghiép vira dong vai tro 1a nguoi truc tiép
tham gia san xuét nén trinh do, chuyén mén quan
tri doanh nghiép khong cao. Dic biét hau hét ho

doanh nghiép. Ho quan tri doanh nghiép theo
kinh nghiém va y kién cha quan Ia chinh. Nén
trong qua trinh van hanh doanh nghiép ho thuong
pham phai rat nhiéu sai s6t vi du nhu trong cong
tdc quan tri nhan lyc. Doanh nghiép nho va vira
thuong khong co chién luoc dao tao va phét trién
gan véi tam nhin va muc tiéu cu thé cua doanh
nghiép, hoic chi quan tim dén viéc dao tao cho
cac can bo quan ly, cac chuyén gia cip cao. Con
déi vai cac chuyén vién ky thuat, cong nhan lao
dong thi hinh thic dao tao chi yéu la doanh
nghiép tu dao tao hodc nguoi lao ddng phai tu
nang cao tay nghé cua ban than; Hay Ia nhing
thiéu sét trong cong tac quan tri tai chinh. Ai
cing biét, quan tri tai chinh 12 mot linh virc mang
tinh c6t yéu anh huéng truc tiép dén sy sdng con
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cua doanh nghi¢p song khdng phai doanh nghiép
nhé va vira nao ciing co quyét sach tai chinh
dung dan. Ho khong biét trong giai doan khai
nghiép cai can chd trong khdng phai 12 loi nhuan
ma la dong tién, can suy xét dé dat dwoc dong
tién hiéu qua...

Trong qua trinh van hanh hoat dong, cong
tac quan tri cua doanh nghiép nho va vira da xuat
hién nhiéu nguy co vi thé ma song song Vi 50
luong doanh nghiép gia ting nhanh chong thi s6
lugng doanh nghiép bi ngung hoat déng va bi pha
san ciing ting dang ké.

2. CAC CHU'C NANG QUAN TRI

Dé quan tri, chu thé quan tri phai thuc hién
nhiéu loai cong viéc khéc nhau. Nhing loai cong
Vviéc quan tri nay goi la chicc nang quan tri. Nhu
vay cac chirc nang quan tri 1a nhirng loai céng viéc
quan tri khac nhau, mang tinh doc lap twong ddi,
dugc hinh thanh trong qua trinh chuyén mon hoa
hoat dong quan tri. Phan tich chic nang quan tri
nham tra loi cau hoi: Cac nha quan tri phai thyc
hién nhitng cong viéc gi trong qua trinh quan tri.

C6 nhiéu y kién khac nhau vé phan chia cac
chirc nang quan tri. Vao nhirng nam 1930, Gulick
va Urwich da néu bay chuc nang quan tri trong tir
viét tit POSDCORB tirc 1a P - Planning - lap ké
hoach; O - Organizing - t chuc; S - Staffing - quan
tri nhan lyc, D - Directing - chi huy; CO -
Coordinating - phdi hop; R - Reviewing -kiém tra;
B -Budgeting - tai chinh. Henri Fayol néu nam
chirc ning quan tri 1a 1ap ké hoach; té chuc; chi
huy; phdi hop va kiém tra. Vao nhiig nam 1960,
Koontx va O’Donnell néu ndm chtric néng quan tri
gom lap ké hoach, t6 chuc, nhan sw, diéu khién va
kiém tra.

Hién nay, cac chirc nang quan tri thuong dugc
xem xét theo hai cach tiép can la theo qué trinh quan
tri va theo linh vuc hoat dong cua té chc.

2.1.1. Cac chire ning quan tri phan theo qué
trinh quan tri

Moi quéa trinh quan tri déu duoc tién hanh
theo nhitng chirc nang co ban sau:

- Lap ké hoach: La qua trinh thiét lap cac
muc tiéu va phuong thirc hanh dong thich hop dé

- Kiém tra: L& qua trinh giam sat va chan
chinh cac hoat dong dé dam bao viéc thuc hién
theo ké hoach.

Céc chirc nang nay c6 quan hé qua lai mat
thiét voi nhau va dugc thuc hién theo mét trinh tu
nhat dinh. Qua trinh quan tri phai thuc hién dong bo
c4c chire nang ndi trén néu khdng qua trinh quan tri
s& khong dat duoc hiéu qua nhu mong mudn.

Pay 1a nhiing chirc nang chung nhét déi véi
moi nha quan tri, khdng phan biét cap bac, nganh
nghé, quy mo I6n nho ciia to chire va moi truong x&
hoi du & My, Nhat Ban hay Viét Nam. Di nhién,
phd bién hay chung nhat khong co nghia 1a dong
nhat. O nhitng xa hoi khac nhau, nhimg linh vyc
khac nhau, nhitng t6 chic khac nhau, nhitng cip
bac khéac nhau van c6 sy khac nhau vé mic do quan
trong, sy quan tdm ciing nhu phuong thirc thyc hién
cac chirc nang chung nay.

2.1.2. Cac chirc ning quan tri phan theo hoat
dong caa té chiic

Theo céch tiép can nay, tap hop cac hoat
dong cua to chie dugc phan chia thanh nhiing
linh vuc khac nhau mang tinh doc lap twong ddi
va gan lién véi chlng 1a cac chtic ning quan tri
co ban sau day:

- Quan tri linh virc marketing;

- Quan tri linh vuc nghién ctu va phat trién
(R&D);

- Quan tri linh vuc san Xuat;

- Quan tri linh vuc tai chinh;

- Quan tri ngudn nhan lyc;

- Quan tri chat luong;

- Quan tri céc dich vu hd trg cho té chic
nhu thong tin, phap 1y, ddi ngoai...

Nhiing chirc nang quan tri theo linh vuc hoat
dong cua to chirc thuong 1a co s dé xay dung co
Cau to chirc. Nhu vay linh vuc quan tri dugc hiéu
nhu cac hoat dong quan tri dugc sip xép trong
nhitng bd phan nao doé cua co cau té chic va duoc
thuc hién bai cac nha quan trj chirc nang.

2.1.3. Tinh théng nhét cia c&c hoat déng quan tri

Tinh théng nhit cua cac hoat dong quan tri
duogc thé hién qua ma tran cac chiic nang quan tri
nhu sau:

Bang 1. Ma tran quan tri

dat muc tiéu; Linhvuc | Quantri | Quan | Quan | Quan
- T6 chuc: La xay dyung nhimng hinh thai co quantri | Marketing | triR | tritai | tri
Cau nhat dinh dé dat muc tiéu va dam bao ngudén | Quatrinh &D | chinh | nhan
nhan luc theo co cu; quantri su
- Lanh dao: La qué trinh chi dao va thic Lap ke hoach + * * i s
day céc thanh vién lam viéc mot cach tét nhat; T6 chirc + * * + 1+
Lanh dao + + + + +
Kiém tra + + + + +
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Néu xét theo chiéu doc ciia ma tran, trong
bat ctr linh vic ndo cac nha quan tri ciing s& phai
thuc hién cdc qua trinh quan tri. Vi dy, trong
Linh vuc Marketing c&c nha quan tri s€ phai thuc
hién day du cac qua trinh quan tri nhu 1ap ké
hoach Marketing, t6 chac hoat dong Marketing,
Lanh dao dé dua hoat dong Marketing vao thuc
hién va kiém tra tinh hiéu qua caa linh vuc
Marketing.

Néu xét theo chiéu ngang, c6 thé thiy cac
qua trinh ké hoach cua doanh nghiép duoc thuc
hién trén tit ca cac linh vuc Marketing, nghién
ctru va phat trién, tai chinh va nhan sy... Céac linh
vuc quan tri khdng thé ton tai doc 1ap ma c6 méi
guan hé chat ché véi nhau, tao thanh mot hé
thong ké hoach cua to chic. Twong tu nhu trén,
tap hop co cu cua cac bo phan trong mot chinh
thé théng nhat tao nén co céu té chuc...

3. BIEU PO NHAN QUA

Biéu dd nhan qua hay con goi 1a so do
Ishikawa. Ishikawa la tén ctia ngudi sang tao ra no.
Biéu do nhan qua duoc sir dung rong rai khong chi
dé theo doi tinh hinh san xuat ma con duoc St
dung nhiéu trong viéc phan tich tinh hinh hoat
dong cua cac to chirc dich vu, thuong mai.

Biéu dd nhan qua la cong cu hitu hiéu dé
biéu dién, sap xép, liét k& moi nguyén nhan cua
van dé anh huong t6i su bién dong vé chat luong
trong quy trinh. Ciing nhd phan tich biéu d6 nay
nguoi ta thiy dugc mdi quan hé gitra cac yéu to
chinh va cac yéu t thanh phan phu thudc vao cac
yéu t6 chinh, anh huong dén chat luong cong viéc
dé c6 nhiing bién phap khéc phuc hoic phong ngira
thich hop.

“Deé biéu dién mot bieu d6 nhan qua, chiing ta
sap Xep cac nguyén nhan va két qua nam hai bén
c4c van dé can d1eu tra va cac yeu t6 khac co lién
quan dén cic van dé can diéu tra nay. Sau do
chlng ta sé dat cac cau hoi tai sao, tai sao va tai sao.

Ching ta tiép tuc truy ciru nguyén nhan cho
dén khi hoan toan tin rang ching ta da xac dinh
dugc tat ca cac nguyén nhan lién quan dén van dé
can giai quyet Sau do sip xép chung theo hinh
xuong ca rol tap trung vao nhirng yeu t6 co tac
dong nhiéu nhat va thu thap cac dir ligu lién quan
dén chung. Sau khi da kiém tra cac dit lidu thu duoc,
chiing ta tién hanh bién phéap sira chita, giai quyét
C4C Van d lién quan dén nhitng nguyén nhan chinh.

Tac dung cua biéu d6 nhan qua la biéu thi
dugc méi quan hé gitra cac yéu tb chat lugng (cac
dc tinh) va cac nhan t6 1am anh huong dén sy bién
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dong vé chat luong.

Cung Vvéi cac cdng cu khac nhu phiéu kiém
tra, d6 thi, biéu do Pareto va biéu db cot, ching ta
c6 thé phéi hop moi nguoi clng nghién ctu, phan
tich va giai quyet C4C VAn dé sau:

- Su bién dong hoic phan tan trong hoat
dong lam anh huong dén chat lugng.

- Khic phuc va phong ngira cac sai s6t quan
trong nhat trong qué trinh lam viéc.

- Panh gia hiéu qua cua nhirng hoat dong
khac phuc va cai tién chét lugng.

- Pé xay dung mét biéu d6 nhan qua can:

+ X4c dinh céc dic tinh hodc cac van dé can
nghién cau.

+ V& mot mii tén nim ngang lam xuong
SOng phia bén phai cia miii tén thé hién cac van dé
can nghién ctu hodc cac sai sot..., tiép theo la cac
nhanh xuong to dén céc nhanh xuong trung binh,
tiép dén cac nhanh xuong nho, cubi cing la cac
nhanh xwong li ti thé hién cac yéu td anh huong
lién quan dén timg van dé chinh, phu. (Hinh 1)

[Nguyén nhan cap 3|

Nguyén nhan cp 2|

Nguyén nhan cap 1|

Vén dé
nghién
ciru

Hinh 1. Biéu d6 nhan qua

Khao sat lai toan bo so dd tir cAc nhanh
xuong 16n di xudng cac nhanh xuong nho, xwong
li ti... nham dam bao rang moi nhan té lién quan
déu duoc ghi vao day du. Néu thiy con thiéu thi
huy dong moi ngudi lién quan dén van d& nghién
ctru b6 sung thém.

Sau khi néu 1én duoc céc yéu to lién quan
dén van dé can nghién ctu bing phuong phap
loai trr chung ta co thé tim ra nhitng nguyén
nhan chii yéu anh huong dén van dé can giai
quyét. Tiép theo do 1a str dung céc loai cong cu
thong ké khac dé phan tich va xir ly van dé.

* C4c budc tao mot biéu dd nhan qua

Budc 1. Xac dinh van dé. Van dé nay
chinh la hé qua cua nguyén nhan sé xac dinh.
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Budc 2 va budce 3. Xac dinh nguyén nhan
chinh va nguyén nhan phy. C6 thé thyc hién theo
mot trong hai cach sau.

Céch 1:

Budc 2. Dong ndo, suy nghi ty my k¥
ludng dé tim ra tat ca cac nguyén nhan co thé co

Quan tri tai chinh

Hang tn kho

ctia van dé. O budc ndy chua phan biét nguyén
nhan chinh va nguyén nhan phu.

Hang ton kho

vén kinh doanh cuia doanh nghiép

qua nhiéu lam & dong

Tiép can ngudn vén vay

Xay dung ké hoach dong tién

He théng tai chinh thiéu do tin cay, thi truong tiéu
thu san pham chua 6n dinh nén rat khé vay von

Chién lugc vé tai chinh thiéu bai ban,
chua c6 ké hoach dong tién dai han

‘Tang
P ty suat lgi nhuan

Chi quan tim dén nhan luc trong hién tai, dén ngén han ma thiéu
hoan toan chién luwgc nguon nhan lyc trong dai han

trén doanh thu

Lap ké hoach ngudn nhan luc

Chua xay dung quy trinh tuyén dung nhéan vién, chua co

danh gia vi tri cong viéc cling nhu md ta cong viéc

Phan tich cong viéc

MBoi truong 1am viéc thidu chuyén
nghiép, c6 nhitng cong viéc khdng co
nguoi phuc trach chuyén biét, mot
nhan vién dam nhiém nhiéu cong viéc

Mai truong lam viéc

Quan tri nhan luc

Hinh 2. Biéu d6 nhan qua phan tich nguyén nhan nham tang ty suét loi nhuan trén doanh thu

Budc 3. Sip xép, té chuc lai tit ca nhiing
két qua di dong ndo dugc. Nhém cac nguyén
nhan phu lai vao trong mot nguyén nhan chinh.

Céch 2:

Budc 2. Liét ké danh sach tat ca cac nguyén
nhan chinh ctia van dé. C6 thé ap dung 5W 1H, tra
l6i cho c&c cau hoi What: van dé gi, Who: nhiing ai
lién quan, When: xay ra khi nao, Where: Xay ra ¢
dau, Why: Tai sao xay ra, How: xay ra nhu thé
nao... dé duara nguyén nhan chinh.

Budc 3. Tlep tuc dong ndo suy nghi nhiing
nguyén nhan cu thé hon, truc tlep gay ra nguyén
nhan chinh (Nguyén nhan cap 1). Néu can phan tich

sau hon thi tlep tuc tim ra nhitng nguyén nhan khac
nhé hon, truc tiép gay ra nguyén nhan cap 1.

Sau khi lya chon mot trong hai cach trén
dé thuc hién budc 2 va budce 3 thi biéu dd xuong
c& tiép tuc trai qua budc 4 nhu sau:

Budc 4. Xay dung mot biéu dd xuong ca,
hién thi chinh xac méi quan hé giira cac data
trong mdi category nhu cic budc dudi dy.

- V& 1 6 vudng ¢ ngoai cung bén tay phai
cua to gidy.

- V& 1 miii tén nam ngang, hudng dau miii
tén vé phia 6 vuéng & trén.

- Bén trong 6 vudng trén, viét mo ta vin dé
dang ¢ ging giai quyét.
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- Tir truc chinh nam ngang nay, vé cac nhanh
chinh va viét tén cua céc category ¢ phia trén va
phia duéi cia duong miii tén nam ngang trén (Pay
nhu 1a cac canh to ctia mét than cy chinh)

- Ttr cac nhanh chinh nay, vé cac nhanh phu
va Viét nguyén nhan chi tiét cho mdi category (Pay
nhu la cac canh nho va cac nhanh con).

MJi biéu d6 xuong ca s& cO rat nhiéu
nhanh con. Néu biéu d6 khong cé nhiéu nhanh
con tic 12 van dé nghién ciru dang con rat hoi hot
va mo ho. Dé hiéu rd ban chat cua van dé c6 thé
phai can t6i sy gitip d& cta nguoi khéc, vi du nhu
ngudi co lién quan tryc tiép dén van dé dang
nghién ciu.

3. AP DUNG BIEU PO NHAN QUA KIEN
TOAN CAC CHUC NANG QUAN TRI CHO
DOANH NGHIEP NHO VA VUA

Ngay nay khéng ai la khdng thtra nhan vai
tro to 16n cua quan tri trong viéc dam bao su hoat
dong hang ngay cling nhu ting budc nang cao vi
thé cua doanh nghiép trén thi truong. Qua phan
tich vé nhitng nguyén nhan that bai cua cac
doanh nghiép noi chung ciing nhu doanh nghiép
nho va vira noi riéng da cho thay nguyén nhén co
ban 1a do cong tac quan tri yéu kém. Dé kién toan
chtre nang quan tri, doanh nghiép c6 thé dua vao
biéu dd nhan qua trong viéc phét hién van dé
cling nhu tim nguyén nhan siu xa cia van dé. Vi
khi str dung biéu d6 nhan qua, cac nha quan trj dé
dang phan tich cac nguyén nhan lén nho nham
giai quyét cac vin dé ma doanh nghiép dang gap
phai mot cach triét dé, nhanh chong va hiéu qua.

Xét mot doanh nghiép nho va vira dang
theo dudi muc tiéu toi da hoa lgi nhuan trén thi
truong thi nhan thay ty suat loi nhuan trén doanh
thu giam so vé&i ké hoach dit ra. Gilp doanh
nghi¢p nay tim nguyén nhan va giai quyét duoc
van dé dé tang ty sut loi nhuan trén doanh thu
(cdng thirc 1), trudc hét &p dung tiéu thic phan
loai chirc nang quan tri theo linh vuc quan tri,
chia cac chirc nang quan tri cua doanh nghiép nay
thanh céc chirc niang: Quan tri linh vuc ké hoach,
quan tri linh vuc tai chinh, quan tri linh vuc
marketing va quan tri nhan lyc. Sau d6 ap dung
vao biéu d6 nhan qua va nhan thay nguyén nhan
din dén ty suat lgi nhuan trén doanh thu giam
Xuit phét tir chire ning quan tri tai chinh va chic
nang quan tri nhan lyc nhu (hinh 2).

Ty suat lgi nhuan trén doanh thu (ROS).
Chi tiéu nay cho biét trong mot dong doanh thu
thuan doanh nghiép thu dwoc bao nhiéu dong loi
nhuan sau thué. Chi s nay cang cao cang tét.
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NI

DTT

Trong do:

NI: Loi nhuan sau thué cia doanh nghiép;

DTT: Doanh thu thuan caa doanh nghiép.

- Cong tac quan tri tai chinh cta doanh
nghiép da lam loi nhuan sau thué giam.

Vi la doanh nghiép nho va vira nén c6 quy
md vén nho, thi truong tiéu thu san pham khong
6n dinh lai cong thém hé théng béo céo tai chinh
chua duoc kiém toan thiéu di d6 tin cay dé cac to
chte tin dung cho vay vén. Mubn vay véon buoc
doanh nghiép phai tra mot chi phi vay vén 16n
day 1a mot nguyén nhan chinh day l4i xuit cua 6
thang dau nam tang.

Bén canh van dé chi phi von vay 16n thi
doanh nghiép con pham phai sai 1am nita 1a trong
lac kho khin da dung tién vay ngan han dé trang
trai cac khoan dau tu dai han. Mot nguy@n tic tai
trg von an toan va hiéu qua can tuan thu la ding
nguon vén dai han dé trang trai cac khoan dau tur
dai han, con nguon vén ngan han dung dé trang
trai cac khoan dau tu ngan han.

Thém nira la doanh nghiép chi tap trung
giai quyét cac van d& ngin han ma khdng tap
trung vao di viéc xay dung ké hoach dong tién
dai han gén véi chién lugc kinh doanh.

- Céng tac quan tri nhan lyc da anh hudng
dén doanh thu thuan cua doanh nghiép.

Doanh nghiép chua xay dung dugc mét
quy trinh tuyén dung nhan su dic biét 1 thiéu
hoan toan cong tac md ta cong viéc nén khi tuyén
dung nhan sy khdng phu hop véi vi tri viéc lam
ma doanh nghiép dang can. O cac doanh nghi¢p
nho va vira cha yéu tuyén dung nhan sy theo kiéu
khuyét vj tri nao thi truéng phong cua phong ban
d6 duyét yéu cau tuyén dung va chuyén yéu cau
d6 téi phong nhan sy. Pé tiang tinh hiéu qua trong
cdng tac tuyén dung thi doanh nghiép nho va vira
can dugc tién hanh theo trinh ty nhu sau: Dya
Va0 Vi tri cong viéc thiéu phong ban phu tréch lap
ra mot ban md ta céng viéc gom céc nodi dung chu
yéu nhu tén cong viéc, bd phan chuyén trach
cdng viéc, ngudi giam sat, mo ta tém tit cong
viéc va tiéu chuin hoan thanh cong viéc sau do
chuyén dén phong nhan su dé ra thong bao tuyén
dung, nhan hd so tng vién, nghién ctu lya chon
rng vién dat yéu cau phong Van Khi phong van
can lap hoi dong phong van gom Giam ddc,
phong nhéan sy va phong ban chuyén trdch nhan
ng vién.

Doanh nghiép chua tao ra dugc mot moi
truong lam viéc chuyén nghiép, phén coéng cong

ROS = (1)
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viéc bi chong chéo. Nhan vién thuong phai dam
duong cong viéc bién dong ting ngay ma thiéu
hoan toan dong tac phan cong trach nhiém cuy thé
cho tirng nhan vién cuy thé.

Phong nhan lyc chi quan tam dén nguon
nhan lyc trong hién tai ma khéng xay dung ké
hoach ngudn nhan lyc dai han. Khi c6 mét hoic
mot vai nhan vién thdi viéc dot xuit doanh
nghiép lap tic 1am vao tinh trang cong viéc bi w
dong nén voi vang tuyén dung ma khéng tuan thu
bat cir mot quy trinh truyén dung nao nén dai bo
phan chat lugng tuyén dung khong cao, nguoi
dugc tuyén dung khong dap ung dugc yéu cau
cbng viéc.

4. KET LUAN

Quan tri o lich sir tir rat lau doi theo thoi
gian cong tac quan tri ngay cang khang dinh vi
thé khéng thé thiéu trong qué trinh duy tri hoat
dong ciing nhu nang cao thé manh cua doanh
nghiép trong cong cudc tim kiém loi nhuan trén
thi truong day diy kho khin va khéc ligt. DU
doanh nghiép c6 ddi ngii chuyén gia giau kinh
nghiém, luc luong cdng nhan cé tay nghé viing
vang ma lai thiéu di ban tay ctia quan tri thi
doanh nghiép d6 van khong thé tru viing.

Pai bo phan cac doanh nghiép nho va vira
duoc thanh lap trén nén tang cdng tac quan tri bi
xem nhe hoac bi lang quén nén da c6 khong it
doanh nghi¢p phai dong ctra. V6i phuong phap
&p dung biéu d6 nhan qua vao jphan tich nguyén
nhan tim giai phép giai quyét van dé dang ton tai
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cuia doanh nghiép. Khi thuc hién diéu nay chinh
I gitp cac nha quan tri thuc hién vai trd quan tri
ctiia minh trong doanh nghiép rat d& dang ma dem
lai hiéu qua cao.

TAI LIEU THAM KHAO

[1]. Tran Kim Dung (2003), Quan trj nguon nhan
luc, Nha xuat ban Thong ké, thanh pho Ho6 Chi
Minh.

[2]. PGS.TS. Phan Thi Cic, TS. Nguyén Trung
Tryc, ThS. Doan Van Huy, ThS. Dang Thi
Truong Giang, ThS. Nguyén Thi My Phuong
(2Q18), Giao trinh Tai chinh doanh nghiép, Nha
Xuat ban Tai chinh, Ha Noi.

[3]. TS. Nguyén Kim Binh (2010), Quan tr chat
luwong, Quality Management, Nha xuat ban Tai
chinh, Ha Noi.

[4]. ThS. Nguyén Van biém, PGS.TS. Nguyén
Ngoc Quén (2010), Quan tri nhan lyc, Nha xuat
ban Giao thong van tai, Ha Noi.

[5]. TS. bBoan Thi Ha, TS. Nguyén Thi Ngoc
Huyeén (2010), Giéo trinh Qudan tri hoc, Nha xuat
ban giao théng van tai, Ha Noi.

[6]. PGS.TS. Ngé Kim Thanh, TS. Nguyén Thi
Hoai Dung (2012), Gido trinh Ky ndng quan tri,
Nha xuat ban Pai hoc Kinh té quoc dan, Ha Noi.

220



PAl HQC CONG NGHIEP QUANG NINH
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Tom tit

Tur khéa:

An toan tai chinh; An toan kinh té;
Doanh nghiép; Khing hoang; Nang
lyc canh tranh; Phuong phap quan
Iy; Tang truong bén viing; Thyc thé
kinh doanh; Vi thé doanh nghiép.

Bai béo trinh bay két qua nghién ciu vé nhimg kho khan, thach
thie trong viéc quan ly an toan tai chinh cua cac doanh nghiép Viét
Nam trong bbi canh toan cau hoa va hoi nhap kinh té quoc té, dé
XUit quan diém maéi vé an toan tai chinh va xay dung so do co ché
quan ly an toan tai chinh cho cac doanh nghiép. Vi muc tiéu gilp
cho céc doanh nghiép nhan thirc dung dén vai trd, ban chat cua vén
dé, &p dung quan Iy tai chinh mot cach khoa hoc vao thuc té cua

doanh nghi¢p minh, dé sir dung, phét trién nguon tai chinh cia
doanh nghiép dam bao an toan, tiét kiém mang lai hiéu qua cao.

1. PAT VAN BPE

Hoat dong cua cac doanh nghiép cua Viét
Nam trong bdi canh toan cau héa va hoi nhap
kinh t& qudc té mang lai nhiéu co hoi phét trién
mai, nhung ciing phai d6i mat voi khong it thach
thire de doa anh huong tiéu cuc dén su phat trién
cua doanh nghiép nhu: khung hodng tai chinh
toan cau, trinh do kinh nghiém quan ly con han
ché, nguon vén va quy md san xuit cia cac
doanh nghiép con nho, sirc canh tranh manh mé
tr cac doanh nghiép, tap doan 16n cua nudc
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B Doanh nghiép thanh 13p mdi

ngoai, day chuyén san xuat lac hau dan dén ning
suit lao dong thap, hoat dong thué va céc quy
dinh phép 1y chua kip thoi doi méi, dé tao diéu
kién thuan loi nhat cho cac doanh nghiép phat
trién, tinh trang lam phat, cac Iénh trung phat Ve
kinh té, 4p thue tir cac cuong quéc... Hé qua tiéu
cuc cua Cac yéu té nay tic dong truc tiép dén
hoat dong kinh doanh cua cac doanh nghiép Viét
Nam, 14 nguyén nhan dan dén viéc mat an toan
tai chinh va tinh trang pha san cua cac doanh
nghiép ngay cang ting, thé hién qua biéu do hinh
1 duéi day.
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B Coanh nghiép phasan, dirng hoat déng

Hinh 1. S6 doanh nghigp thanh 1ap méi va pha san, ngimg hoat dong trong cac nam
(nguon: Tong cuc Thong ké Viét Nam)
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Qua hinh 1, chling ta nhan thay rang: Mac du
s6 lugng doanh nghiép thanh lap méi hang ndm
tang manh (tang 56,2% tir nam 2011 dén nam
2019) nhung so doanh nghi¢p pha san, ngung hoat
dong van con ¢ miic rat cao (tir 47,7% dén 90,6%).
Diéu d6 cho thay moi trrong kinh doanh cua nudc
ta chua that on dinh va cac doanh nghlep con nhiéu
yéu kém trong cac hoat dong quan Iy va kinh doanh.
Hau qua cua d1eu nay s& dnh hu:orng tiéu cuc dén
viéc thu hit von dau tu tr nuGC ngoal, s6 lao dong
that nghiép tang, nguon thu tir thué vao ngén sach
nha nudc giam va hang loat cac hé luy xa hoi khac
cling tang theo... 1am dnh hudéng nghiém trong dén
Su tang truong va phat trién cua nén kinh té nudc ta.
Trong cac nguyén nhén dugc chi ra, theo cac
chuyén gia kinh té thi yéu kém trong quan Iy an
toan tai chinh duwoc danh gia 1a nguyén nhan rat
quan trong, can phai dugc nghién cau hoan thign.

Gido su kinh té Glukhov, Karanina E.V.
[4,8] da nhan xét: ‘sy phat trien va thanh cong
cua cac doanh nghiép phan Ién phu thuéc vao
viéc cai thién hoat dong quan ly. Mot khia canh
quan trong dé quan ly hi¢u qud la sy hiéu biét sau
sac vé an toan kinh té cua doanh nghi¢p.” Trong
bai bao nay, nhom tac gla trinh bay két qua nghién
ctru, dé xuat hinh thie va phuong phap quan ly an
toan tai chinh mai, nham gilp cho cac doanh
nghi¢p Vigt Nam xay dung thanh cong chién lugc
an toan kinh te, chuan bi va thuc hién dugc céc
hanh dong phul hop dé vo hiéu hoa cac anh hudng
tiéu cuc tir bén ngoai, kiém soat sir dung nguon
vbn cua doanh nghiép thuc su hiéu qua, tiét kiém,
nang cao hiéu qua kinh doanh.

2. TONG QUAN AN TOAN TAI CHINH
DOANH NGHIEP VA DE XUAT KHAI
NIEM MO

An toan tai chinh la mot pham tru phd quét
phan anh su an toan cta cac chu thé cua quan hé
kinh té x& hoi o tat ca cac cap Hiéu qua cua cac
thuc thé kinh doanh chu yeu dugc xac dinh boi
tinh trang tai chinh, dan dén su can thiét phai
xem xét cac vin dé nhim dam bao an toan tai
chinh ctia doanh nghiép.

Trong céc tai liéu kinh té, van dé an toan tai
chinh cua doanh nghlep chua dugc quan tdm mot
cach day du; Diéu nay c6 thé duogc giai thich mot
phan bai trong qua trinh nghién ciu chinh sach
quan ly tai chinh cua doanh nghi¢p nhleu van dé
Ve an toan tai chinh dugc phan anh Can phai
nghién ciu cach tiép can toan dién va day du.
Khai nigm "an toan tai chinh cua doanh nghigp"
can phai duoc xem Xet, nghlen ctru doc lap nhu
mot pham tri kinh té riéng biét, ciing nhu khai
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niém "quan 1y tai chinh" lién quan dén quan ly
noi chung. ) o
bé thiet 1ap khai niém méi téi wu nhat ve

"an toan tai chinh doanh nghi¢p™ cho cac doanh
nghlep Viét Nam trong nén kinh té ma&i, nhom tac
gia da nghién ctu phat trlen dua trén két qua
nghién cau cta cua mot s nha khoa hoc kinh té
hoc néi tiéng:

Trong cac nghién ctru cta cac nha khoa hoc
kinh t¢ hoc GS. Karanhina, GS. Manakhova (DH
kinh té mang tén PI&ékhalop - Matxcova) cho rang
[8,9]: an toan tai chinh la mét trang thai cua h¢
thong tai chinh cua doanh nghiép, trong do:

- Cho phép doanh nghi¢p diam bao can
bang tai chinh, on dinh, kha nang thanh toan va
thanh khodn cua doanh nghi¢p trong dai han;

- Dap ang nhu cau vé ngudn tai chinh dé tai
san xuat mo rong bén vitng ctia doanh nghigp;

- bam bao nguon tai chinh doc lap cua
doanh nghiép;

- Kha nang chong lai nhiing mol nguy hiém
hién tai va méi xuat hién hoic méi de doa trong
tuong lai c6 thé gay thiét hai tai chinh cho doanh
nghi¢p hodc thay ddi co cau vén khdng mong
muon hoac budc phai thanh ly doanh nghiép;

- Dam bao su linh hoat trong viéc dua ra
cac quyét dinh tai chinh;

- bam bao bao vé loi ich tai chinh cua chu
s¢ hiru doanh nghi¢p.

Nha kinh té hoc nguoi Nga, gido su Glu-
khév [41 lai nhan manh vao viéc sir dung hiéu qua
cac nguon luc dé dam bao an toan tai chinh, 6ng
xem xét an toan tai chinh theo cac khia canh sau:

- Nhu mét tap hop cac cong vige dé dam
bao kha nang thanh toan cao nhat cua doanh
nghiép va tinh thanh khoan cua vén luu dong:

- La trang thai cua vig¢c s dung hi¢u qua
cac ngudn luc doanh nghlep, duoc thé hién dudi
dang ty suat loi nhuan, ciing nhu viéc quan ly tai
san ¢o6 dinh va tai san luu dong; i )

- Nhu mdt qua trinh ngan chan ton that tu
nhitng anh huaong tiéu cuc bén trong va bén ngoai
doi voi an toan kinh te ciia doanh nghigp.

Theo nghien clru cta cac nha kinh té hoc
noi tleng, cic gido su Vis-nhia-kov, Ko-lo-sov,
Sé-mia-kin, mot trong nhiing yeu td quan trong
nhét trong viéc dam bao thanh phan tai chinh cho
an toan kinh té cua doanh nghi¢p la kiém soat
hoat dong kinh te cua doanh nghiép tir viéc tang
hiéu qua san xut [6] Cung theo quan diém cua
cac nha khoa hoc nay, viéc dam bao an toan tai
chinh cta doanh nghlep 1a mot yeu t6 quan trong
trong hoat dong on dinh cua cac doanh nghlep
Céac nhiém vu chinh cua an toan tai chinh tai cac
doanh nghi¢p nhu sau:

- Pam bao sy phat trién bén viing cua
doanh nghiép;
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- Bam bao tinh bén viing cua cac thong so
tai chinh va kinh té co ban;

- VO hiéu hoa tac dong tiéu cuc cua Ccac
cuoc khung hoéng tai chinh ngén hang va cac
hanh dong c6 chu y cua cac doi thi canh tranh
ddi vai sy phat trién caa doanh nghlep,

- Ngan ngua xung dot glu'a Cac co dong,
nha quan ly va chu ng dol Vi viéc phan phdi, str
dung va kiém soat dong tién caa cong ty; i

- T6i vu nhat cho mot doanh nghi¢p deé thu
hat va str dung cac nguon tai chinh khac nhau;

- Ngan chan vi pham hanh chinh trong
guan hé tai chinh.

Cac nhi¢gm vy nay can duoc giai quyét bai
cac co dong va nguoi quan ly doanh nghiép dé
dam bao hoat dong an toan va hi¢u qua khong chi
cac yeu to cua h¢ thong tai chinh cua doanh
nghiép, ma con tat ca cac yeu to lién két caa quan
ly doanh nghiép. ) i

Tt nhitng phan tich mét so6 quan ni¢m ve an
toan tai chinh doanh nghiép, nhom tac gia dé xuat
khai niém méi nhu sau: ‘An toan tai chinh doanh
nghi¢p phan anh mic bdo v¢ tai chinh cua doanh
nghi¢p mot cach t6i da khoi cac moi de doa hign
tai va tiem an co tinh chat bén trong va bén ngoai,
dugc xac dinh boi cac thdong s6 dinh tinh va dinh
luqng cta tinh trang tai chinh cia doanh nghigp,
¢6 tinh den vigc hinh thanh mét tap horp loi ich tai
chinh uu tién va tao ra mot hé thong cac diéu kién
tai chinh tién quyét can thiét cho tang truorng va
phét trién bén viing trong ngan han va dai han,
phdi chiu su giam sat lién tuc cta an toan tai chinh
va hinh thanh mét to hop bi¢n phap phong ngira va
kiem soat tai chinh.

Ban chat cua an toan tai chinh doanh
nghi¢p la kha ning doanh nghi¢p doc lap phat
trién va thuc hién chién luoc tai chinh pha hop
v6i muc tiéu va chién luoc tong thé cua doanh
nghi¢p, trong mot moi truong Kinh doanh khdng
on dinh va cé tinh canh tranh cao. An toan tai
chinh (ATTC) duogc dic trung boi trang thai hé
théng tai chinh cua doanh nghiép, trong d6
ATTC ddm bao: i

1) Sy cén bang tai chinh dai han, 6n dinh,
kha nang thanh toan va thanh khoan cta doanh
nghiép;

2) Nhu cau cua doanh nghi¢p vé nguon tai
chinh dé tai san xuat mé rong bén virng;

3) Tai chinh cua doanh nghiép du doc lap;

4) bu linh hoat trong viéc dua ra quyect
dinh tai chinh;

5) Bao v¢ lgi ich tai chinh cua cha s¢ htru
doanh nghigp.

D¢ 1a 1y do tai sao an toan tai chinh la mot
thanh phan quan trong trong an toan kinh té cua
doanh nghi¢p va can phdi dugc quan tim dic
biét. Bé thiét lap duoc hé thdng an toan tai chinh
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cho doanh nghiép cac nha quan trj can giai quyét
cac nhiém vu sau: o i

1. Xac dinh cac moi hiém hoa (nguy hiém),
cac ruai ro cho doanh nghiép; i

2. Pinh nghia cac chi tiéu vé an toan tai
chinh caa doanh nghi¢p;

3. Phat trién h¢ thong giam sat an toan tai chinh;

4. Phat trien cac bi¢n phap nham dam bao
an toan tai chinh cua doanh nghiép, ca trong ngan
han va dai han;

5. Giam sat viéc thuc hién céac hoat dong;

6. Phan tich viéc thuc hién cac bi¢n phap;

7. Xac dinh cac méi nguy hiém va méi de
doa di v6i doanh nghiép va diéu chinh cac chi
s6 tly thudc vao sy thay doi trang thai cua moi
truong bén ngoai, myc tiéu va nhiém vu cua
doanh nghi¢p.

3. NGHIEN CU'U PE XUAT SO PO CO CHE
QUAN LY AN TOAN TAI CHINH CHO
DOANH NGHIEP VIET NAM TRONG BOI
CANH TOAN CAU HOA VA HOQI NHAP
KINH TE QUOC TE

An toan tai chinh la mot thanh phan quan
trong trong an toan kinh té ctia doanh nghiép, véi
muc tiéu la quan Iy tong hop cac rui ro tai chinh
dé vo hiéu hda hoac giam thiéu hau qua tiéu cuc
cua viéc khic phuc nhitng ruai ro nay.

Trong so cac thanh phan chirc ndng cia an
toan kinh té, thanh phan tai chinh chiém mot vi
tri dac biét, boi vi trong diéu kién kinh té thi
truong, tai chinh la "dong co" cua bat ky hé
théng kinh té nao va du tinh dat duoc hiéu qua st
dung cao nhe}t )

H¢ thong quan ly phai tinh dén cac cach
thay thé d¢é€ dam bao an toan cho doanh nghiép va
viéc lya chon mot phwong an cu thé phai phi hop
véi chién Iuoc tai chinh va chinh sach tai chinh
cu thé cua doanh nghiép. )

Hinh thanh mét h¢ thong an toan tai chinh
tai mot doanh nghiép can cung cap cho viéc két
noi cac muc tieu va nhi¢m vu dugc xac dinh rd
rang cua tirng Cap quan ly, dong thoi lva chon cac
cach tdi wu dé thuc hién cac quyét dinh. Céc Cap
quan ly theo chiéu ngang Vva doc nén theo duoi
cling mot muyc tiéu la h¢ thong quan ly tong the.

Theo nhom tac gia, thi hé thong quan Iy an
toan tai chinh cua doanh nghié¢p phdi la mot tap
hop cac quyét dinh can bang lién két ca trong linh
vuc ddm bao bao v¢ lgi ich tai chinh cia mét
thuc thé kinh doanh va trong viéc quan ly céac
hoat dong tai chinh caa né.

Tir quan diém kinh té, d6 tin cy cua doanh
nghi¢p phdn anh tinh bén vitng cua doanh nghigp,
nghia 1 diéu ki¢n Kkinh té va tai chinh trong do
hoat dong kinh té dam bao trong diéu kién binh

* HNKHCN Lan VI thang 05/2020



DAl HOC CONG NGHIEP QUANG NINH

thuong thuc hién tat ca cac nghia vu cua doanh
nghlep dbi voi nguorl lao dong, cac to chic khac
va nha nuée do c6 du thu nhap va chi phi phu horp

Biéu hi¢n cua cac moi de doa doi véi an
toan kinh té cua doanh nghiép sé& duoc phan anh
trong diéu kién tai chinh cua chinh doanh nghi¢p
dé va dugc dac trung boi cac gid tri thuc té dat
duogc cua toan bo cac chi tiéu cua hoat dong san
xuat kinh doanh va tai chinh.

Khi nghién cau cac chi tiéu nay, so sanh
gia tri thyc t¢ cua ching véi cac gia tri gigi han
tuong ung, toi thiéu cé thé chap nhan duoc tir

quan diém an toan, s& cho phép chung ta phan
biét va xac dinh kip thoi ddu hiéu rd rang va dau
higu trigu chiing ciia mot cugc khung hoang dang
dén gan. )

Trén co s¢ ly thuyet an toan tai chinh méi
dugc de xuat, can ct tinh hinh thyc te cac doanh
nghi¢p Viét Nam trong boi canh kinh t¢ mi, ...
nhom tac gia dé xuat so do co ché quan ly an
toan tai chinh cho cac doanh nghiép nhu sau
(hinh 2).

@h quan Iy an tm
cua doanh nghiép//
\

- h > Giam sat
Giam doc W khach quan va
: doanh nghiép; toan di¢n
— Chu the Truong phong
tai chinh; . . g
Muc tiéu Ls| 8o phan Xac dinh va g
va nhiém vu an toan du bao cac .
tai chinh o I il T e 3
Chire 1 £5 bén trong va £,
USenang = bén ngoai =
Hiém h - =
~ & ~ 3 o
Nguyén tac S Bén ngoai O 1 &
~ o gl
- |9 Bén trong J =8 g
Chien luge % Dam bao st dung ;»‘
A — o E t6i wu va o
—1 Doi tugng chl nhudn; % [*® hiéu qua cic E
| Nguon tfﬂ chinh; g ngudn tai chinh
Von; iz
Dong tién;
Co chu tai san
Tinh toan va
p phan tich A
&> cac gia tri bién
L | Riiro o tai chlAnh , ch9 phezp N
hoat dong cua cac chi tiéu
dau tr
Kiém soat an toan tai chinh
Hinh 2. So db quan ly an toan tai chinh cua doanh nghiép
) - Panh gia cac thanh phan chic nang cua
4. KET LUAN an toan tai chinh cua doanh nghiép, c6 thé c6 cac

1- Viéc danh gia muc do an toan tai
chinh ciia mot doanh nghiép trong béi canh toan
cau hoa va hoi nhap kinh té quéc té ngay mot sau
réng, ching ta can phai:

- Tinh d&n cac muc tiéu va nhiém vu
chién luoc caa doanh nghiép;
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uu tién khac nhau, tuy thudc vao loai hoat dong
cua thuc thé kinh doanh;

- Sir dung tat ca céc loai tai nguyén cua
doanh nghiép dam bao hiéu qua cao nhat (an toan
vé mat kinh té);

- Panh gia x4c suét thiét hai kinh té.
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2- Do doanh nghi¢p trong qué trinh hoat
dong tuong tac voi cac thuc thé khac nhau cé thé
mang lai co hdi quan trong va tao ra cac méi de
doa nghiém trong, can phai xem xét khong chi loi
ich cua riéng ho ma con ca lgi ich da dang cua
ddi tac va ddi thu canh tranh. Dam bao an toan tai
chinh khéng nén dua trén quan diém caa mot quy
trinh riéng biét, ma trong hé thong két ndi cua tat
ca Cac quy trinh xay ra ca bén trong doanh nghiép
va bén ngoai doanh nghiép. Cac diéu kién va yéu
td quan trong trong viéc dam bao hoat dong binh
thuong cua doanh nghiép la danh gia va quan ly
rai ro kinh té va thich tng véi nhiing thay doi
trong diéu kién thi truong.
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Cach mang 4.0 cling nhu nhitng cugc cach mang trude do da tac
dong t6i moi mat cua doi séng xa hoi vai nhitng mie d6 va chiéu
huéng khéac nhau. Gido duc dai hoc 1a mét trong nhitng nganh chiu
anh hudng manh mé nhat cua cudc cach mang 4.0 vi san pham cua
dao tao phai dap ung véi nhu cau cia thi truong lao dong dang co
su thay d6i nhanh chéng. Trudc su tic dong manh mé tir CMCN
4.0 dén moi mat cua doi sdng xa hoi, rit nhidu van d& mai nay sinh
theo ca hudng tich cuc Ian tiéu cuc, Con ngudi ¢ thé bi dan dén xu
hudng hodc 1a cudong diéu hoda vai tro cia may maéc, robot, cong
nghé, hoic e dé, so sét, khong dam tim hiéu, nghién cau nhing
cdng nghé méi nén dan danh mat niém tin vao kha niang cua chinh
ban than minh, khdng tin vao sic manh tri tué ctia con nguoi; hoac
bi hoang mang, dao dong do bi nhiéu loan théng tin trén khéng
gian mang; hoic do tdm ly a dua, hoi ching dam dong, tu tudng
chay theo phong trao ma khong can quan tam tim hiéu rd ban chat,
nguyén ly hoat dong cua cugc cach mang nay. Do vay, hoat dong
giang day Iy luan chinh tri trong cdc truong dai hoc can tap trung
cung ¢b niém tin, giir virng su 6n dinh vé chinh tri - tu tuong, tang
cudng dinh huéng du luan x& hdi trude nhitng van d& mai nay sinh
cho ca chu thé Ian déi tuong gido duc trong cac trudong dai hoc mot
cach kip thoi.Va viéc giang day cac mon Ly luan chinh tri ¢ truong
Pai hoc Cong nghiép Quang Ninh ciing can chd ¥ va nhanh chong
bat kip van dé& nay. Thuc trang hoat dong giang day cac mon Ly
luan chinh tri ¢ Dai hoc Cong nghiép Quang Ninh con boc 16 nhiéu
han ché nhét 1a chua bt kip vé6i xu thé cua cudc cach mang Cong
ngh¢ 4.0 do do tac gia manh dan chi ra mot s cac yéu cau buc thiét
can phai giai quyét va mot sé cac giai phap nham d6i mai hoat
dong giang day cac mdn Ly luan chinh tri trong bdi canh Cach
mang cong nghiép 4.0 hién nay.

1. PAT VAN PE

yéu cau méi, gido duc dai hoc Viét Nam con can
dao tao nén nhirng con nguoi cé long yéu nude, co

Trén thé gioi, cudc cach mang .cdng nghigp
4.0 dang dién ra manh mg, 1am thay doi cin ban I5i
sdng, phong céach 1am viéc, phuong thic giao tiép
cia con ngudi, thay doi co cau lao dong va thi
truong lao dong... Gido duc va dao tao 1a linh vuc
chiu su tac déng cua cudc cach mang nay nhanh
hon ca boi gido duc tao ra nhirng phién ban méi cua
cac cudc cach mang cong nghiép tiép theo. Piéu
nay dat ra cho gido duc dai hoc nhiing thach thac
vO cting 16n, d6 1a nhu cau dio tao ngudn nhan hyc
chit lwong cao, c¢6 kha niang thich nghi, dap tng
yéu cau moi ma phuong phap gido duc dai hoc
truyén thong khong dap tmg dugc. Clng voi muc
tiéu dao tao nguon nhan luc chat luong cao dap ung

ly twong xa hoi chu nghia, y thirc phép luat va tinh
than lap than, I4ap nghiép... Do do, cong tac gido duc
ly luan chinh tri & cac trudng dai hoc, cao dang noi
chung va truong Pai hoc Cong nghiép Quang Ninh
no6i chung dang dimg truéc nhiéu thach thiac méi
trong viéc d6i méi nodi dung, phuong phap giang
day, nang cao chit luong doi ngii giang vién, khoi
day hung tha hoc tap cua sinh vién...

2. CACH MANG CONG NGHE 4.0 VA TAC
PONG CUA NO PEN GIAO DUC

2.1. Khai quat cach mang cong nghé 4.0
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Lich sir nhan loai di va dang trai qua bon
cuoc cach mang coéng nghiép. Cudc cach mang
cdng nghiép lan tha nhat bat ngudn tir dong co
hoi nuée cung véi s bung nd cua céng nghiép
thé ky XIX lan rong tir Anh dén chau Au va Hoa
Ky, la cugc cach mang cong nghiép sir dung nang
lugng nudce va hoi nude dé co glorl hda san xuat.
Cudc cach mang cong nghiép lan thi hai, tur
khoang 30 nam cudi cua thé ky XIX dén khi thé
chién thtr nhat nd ra, dién ra khi c6 su phat trién
cia nganh dién, van tai, hda hoc, san xuét thép.
Cugc cach mang cong nghi¢p nay su dung dién
ning dé tao ra san xuat dai tra. Cudc cach mang
cdng nghiép lan thir ba xuat hién vao cudi thé ky
XX véi sy ra doi va lan toéa cua cong nghé thong
tin, s dung cac thiét bj dién te va céng nghé
thong tin dé tu dong hoa san xuit. Cudc céch
mang cdng nghiép lan thir tu bat dau xuat hién tur
thap nién dau tién cua thé ky XXI, 1a sy gan két
gitta cac nén cong nghé, lam xoa di ranh gidi
gitta thé gisi vat thé, thé gigi so hda va thé gigi
sinh hoc. Pay 1a cudc cach mang vé san xuat
thdng minh dya trén cac thanh tuu dot pha trong
cac linh vuc cdng nghé khac nhau vai nén tang la
cac dot pha cua cong nghé sb. Trung tdm cua
cuoc cach mang cong nghiép 4.0 la céng nghé
thong tin va internet két néi van vat, khdng chi
gitip con ngudi giao tiép voi con ngudi, ma con
1a con ngudi giao tiép voi may, con ngudi giao
tiép voi do vat va do vat giao tiép véi nhau. [1]

Cach mang coéng nghiép lan the 4 1a xu
huéng tu dong hoa va trao doi dir liéu trong cong
nghé san xuat. Ban chat cua cach mang cong
nghé lan thir 4 1a dwa trén nén tang cdng nghé sé
va tich hop tit ca cac cong nghé théng minh dé
tdi wu hoa quy trinh, phuong thirc san xuat; nhan
manh nhitng c6ng nghé dang va s€ co tac dong
I6n nhat 1a céng nghé in 3D, cong nghé sinh hoc,
cdng nghé vat liéu méi, cdng nghé te dong hoda,
ngudi may,...N6 bao gom cac hé thdng khong
gian mang, Internet van vat va dién toan dam
may. Qua do6, nguoi ta tao ra nhitng nha may
théng minh vé&i hé théng may moc tu két ndi véi
nhau, ty t6 chiic va quan Ii.

Diéu khéc biét gitra cach mang céng nghé
4.0 véi ba cude cach mang trude do 1a cach mang
cdng nghé 4.0 khdng gin voi su ra doi caa mot
cdng nghé nao cu thé ma 1a két qua hoi tu cua
nhiéu cong nghé khac nhau, trong d6 trong tam la
cdng nghé nano, céng nghé sinh hoc va cong
nghé thong tin - truyén thong. Cudc cach mang
nay truc tiép nay na tir cudc cach mang lan ba, né
két hop céc cong nghé lai véi nhau, 1am mo ranh
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gigi gitra vat ly, k¥ thuat sb va sinh hoc". N6 s&
dién ra trén 3 linh vic chinh gdm Coéng nghé sinh
hoc, K§ thuat s6 va Vat ly. Nhiing yéu t6 ct 16
cua Ky thuat s trong CMCN 4.0 s& 1a: Tri tué
nhan tao (Al), Van vat két ndi - Internet of
Things (loT) va dir liéu Ion (Big Data).

Cudc cach mang 4.0 khdng con la du doan,
hién nay véi su ra doi lién tiép caa nhing robot
tu d6ng mang tri tué nhan tao, xe hoi tu lai, mang
xa hoi... chung ta da cam nhan duoc su tac déng
cua ki nguyén 4.0 dang rét rd nét.

2.2. Tac dong ciila CMCN 4.0 dén giao duc Pai hoc

Cuoc cach mang cong nghiép 4.0 s& tao ra sy
thay d6i manh mé& vé phan bd nguon luc san xuat,
cach thuc san xuit va tiéu ding nho vao su phat
trién manh mé cua khoa hoc cong nghé. Lan séng
cdng nghé méi véi san xuat théng minh s& gidp
cdng nghé phét trién va kéo theo ning suét ting
cao. Nhung dé c6 thé ap dung duogc “san xuat
thong minh” vao thyc tién thi khéng thé thiéu
mot nguon nhan lyc chat lugng cao. P6 1a nhing
ngudi lao dong c6 nang luc tu duy, sang tao, doi
méi, c6 k¥ nang phan tich va tong hop théng tin,
c6 kha ning lam viéc doc 1ap va ra quyét dinh
dya trén co s& phan tich cac chirng cu va dir liéu.
Nhitng ki ning nay phan 16n duoc hinh thanh tur
trong moi trrong giao duc, dac biét la ¢ bac giao
duc dai hoc. Tuy nhién, nhiing k¥ nang nay ¢
phan 16n sinh vién cac truong dai hoc & Viét
Nam hién nay dang thiéu va yéu. Do ciing la
thach thire khong nho déi véi cac truong dai hoc
& Viét Nam hién nay. Vi vay, cac truong dai hoc
can phai c6 dinh huéng cu thé dé thich tng véi
thoi cudc, phai thay doi tu duy vé gido duc, doi
Ma&1 mo hinh, chwong trinh va phuong thirc dao
tao theo hudng cadch mang cong nghiép 4.0. [2]

Dé dap g duoc xu thé cua su phat trién
nay, qua trinh day va hoc ¢ cac truong dai hoc
cling phai dugc thay doi cho phu hop. Ddi Véi
qua trinh day, giang vién khéng chi dung lai &
viéc day cho sinh vién cai minh dang c6, ma phai
huéng toi day sinh vién sang tao ra cai méi. Hoc
tap dé canh tranh chu khong phai dé Iay bang Cap
nhu trugc. Can chuyén tur viéc truyen thu klen
thirc sang hinh thanh pham chat va phat trién
nang lyc sinh vién; chuyén tir chu yéu theo sb
lwong sang chd trong ca sé lwong, chét luong va
hiéu qua; chuyén tir chi chd trong gi4o duc nhan
cach néi chung sang két hop gi4o duc nhan cach
VvGi phét huy tot nhat tiém nang ca nhén; chuyén
tir quan niém ci ¢6 kién thuc 1a c¢6 nang lyc sang

* HNKHCN Lan VI thang 05/2020



DAl HOC CONG NGHIEP QUANG NINH

quan niém kién thirc chi 12 yéu t6 quan trong cua
nang lyc. Con véi viéc hoc, can chuyén tir hoc
thudc, nhé nhiéu sang hinh thanh néng luc van
dung, thich nghi, gial quyet van dé, tu duy doc
lap. Sinh vién co thé tiép can véi nhiéu ngudn
thong tin khac nhau nhu: tir CAc giang vién, tur thu
Vién, tir cac cudc thao luan, hoi thao khoa hoc, tir
cac co so thuc nghiém va tir thuc tién xa hoi. Pac
biét, vé6i sinh vién la nguoi lao dong trong twong
lai can thay d6i suy nghi hoc mot l1an cho ca doi
bang viéc hoc ca doi dé lam viéc ca doi.
3. CONG TAC GIANG DAY CAC MON
LLCT TRONG THOI PAI CMCN 4.0
3.1. Thuc trang hoat dong giang day cac moén LLCT
Mic du Pang va Nha nudc rat quan tam
va coi trong gido duc ly luan chinh tri trong
cac truong dai hoc, cao dang, tuy nhién, viéc
day va hoc tap cac moén ly luan chinh tri con
chua tuong xiing, con nhiéu van dé bat cap...

Mot la, dac thu cac mon ly lugn chinh tri ¢6
tinh trieu twong, lai ngng ve ly thuyeét han lam,
lam cho sinh vién ngai hoc

Thuc tidn dd c6 nhiéu thay d6i, nhung trong
noi dung cac mon ly luan chinh tri van nang tinh
han 1am, it ¢6 su bd sung, phat trién, nhiéu van dé
vé kinh té thi truong, nha nudc phap quyén, dan
chu, nhan quyén, hoi nhap quédc té, kinh té tri
thac... con rit mo nhat, 1am cho sinh vién cam
thay khd khan, kho hiéu, xa roi thuc tién. Diéu do
dan toi viéc sinh vién di ngai hoc cang tré nén
“nan hoc” cdc mon ly luan chinh chi. Gido trinh
va tai liéu hoc tap duogc bién soan lai theo mot
chuong trinh khung va chuan quéc gia. Céc kién
thire dugc bd tri theo kiéu “nhoi nhét” va “chat
tr6i”. Tinh goi mo, tinh mém héa bi thu tiéu, lam
cho nguoi hoc khé linh hoi kién thic.

Hai 13, thuc hi¢én hoc ché tin chi da lam cho
thoi lwong hoc giam nhiéu trong khi sinh vién
chura thuc Sy 0 Y thirc tir hoc, tir nghién ciu

Thuc hién chu truong doi méi gido duc dai
hoc theo hoc ché tin chi, sé tiét day - hoc trén Iop
cua cdc mon ly luan chinh tri giam Ién. Thoi lugng
hoc trén I6p dugc it, trong khi khdi luong kién
thirc lai 16n, 1am cho giang vién khong thé truyén
thu duoc sdu sic kién thic mdn hoc, lai cang
khong c6 diéu kién t chuc hoc tich cuc, con sinh
vién linh hoi kién thuc theo kiéu “cudi ngua xem
hoa”. Viéc quy wéc rang sinh vién phai tu hoc, tu
nghién ctu ¢ nha ciing 1a mot diéu kho. Viéc hoc
& nha, giang vién phai giao bai tap, t6 chic thao
luan, semina, phai c6 tiéu chi kiém tra danh gia
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viéc hoc ¢ nha cta sinh vién... Pay qua thuc cling
a2 mot cong viéc ma khéng phal giang Vvién nao
hay bai nao giang vién ciing c6 thé lam duoc.

Bén canh viéc giam tiét, nhiéu truong da
thuc hién ghép 16p. Cac 1op dugc hoc tai hoi
truong 16n véi si s 18n téi trén 100, tham chi 200
sinh vién. Thanh phan sinh vién thi da dang cac
chuyén nganh, tham chi c& biét c6 sinh vién dai
hoc ngdi hoc cung cao dang vi do ¢ cing noi
dung va cung sb tiét. Nhitng hé luy cua viéc hoc
cac mon hoc nay cang to Ion. Do l6p dong nén
giang vién kho kiém soat 16p hoc, giang vién
khong thé thuc hién cac phuong phap day hoc
tich cuc, thuyét trinh tré thanh “phwong phép van
nang”, quan hé tuong tic gilra ngudi day va
ngudi hoc khong thé thuc hién duoc. Mot s6 sinh
vién ngdi hoc theo kiéu c6 mat diém danh. Chat
lwong day va hoc mén hoc bi giam sat, két qua
hoc tap thap, diéu d6 cang 1am cho sinh vién cam
thay xa roi cac mén Iy luan chinh tri.

Viéc giam tiét, ghép 16p da lam giam khoi
lwong cdng viéc cua giang vién giang day cac
mén ly luan chinh tri; thém vao d6, nhiéu trudng
khong tuyén sinh da sinh vién. Cho nén co
trudng, mot nam, moi giang vién chi day 1 16p;
6 trudng, giang vién phai chuyén sang lam cac
cdng viéc khong dung chuyén mén; tham chi co
truong cho giang vién nghi viéc khong luong va
vao danh sach cat giam bién ché.

Ba la, trinh do va phwong phap giang day
cac mon ly lugn chinh trj con nhieu hgn ché

Dé giang day ly luan tot, cac giang vién phai
c6 trinh do 1y luan; dong thoi can ¢ vdn sdng,
von hiéu biét xa hoi day dan; khong chi c6 kinh
nghiém thyc tién va ma con can co tu duy truu
tuong hoa, khéai quat héa. Bén canh nhiéu giang
vién da sir dung tot gido an dién tir, so dd, biéu
dd, hinh anh, phim tu liéu; seminar, thao luan van
con mot bo phan khéng nho giang vién con cham
d6i méi phuong phap. Mot s6 giang vién st dung
gi4o 4n dién tir chua hiéu qua, theo kiéu chiéu
chir tren man hinh. O mét s6 trudong, co so vat
chét thiéu thn, khéng c6 may tinh, may chiéu,
loa, tai liéu hoc tap... nén gido vién khé ap dung
phwong phép giang day tich cuc. Tinh trang thay
¢d doc, trd chép van con nhiéu. Gio hoc thiéu
tinh d6i thoai 1am cho céc tiét giang trg nén nham
chan, sinh vién khong hiing tha hoc tap.

Bon 14, sinh vién thiéu hut nén tang kién thirc
lich sir, x&8 hgi va it trai nghiém thyc tien
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Dé hoc t6t cac mon 1y luan chinh tri, doi hoi
sinh vién phai c6 nén tang kién thic khoa hoc xa
hoi. Tuy nhién, trong nhitng nim gan day hoc
sinh pho thong it quan tim dén cac mdn khoa hoc
x& hoi, nhat 1a mén lich s, trir mot sé hoc sinh
chon khéi thi dai hoc c6 cac mén x& hoi. LS hong
vé kién thirc xa hoi & phd thong 1a mot tro luc dé
cac em sinh vién co thé tiép thu kién thuc cac
mon ly luan chinh tri. Bén canh thiéu nén tang
kién thuc xa hai, sinh vién Viét Nam con it trai
nghiém thuc tién, it hiéu biét v& tinh hinh kinh té,
chinh tri, xa hoi quéc té va trong nudc nén cang
kho khan hon khi hoc tap ly luan chinh tri.

3.2. Nhirng vin dé dat ra déi véi viéc giang
day cdc mon LLCT trong CMCN 4.0

Su tac dong cua gido duc 4.0 dén hoat dong
giang day LLCT trong cac truong dai hoc hién
nay ¢ nudc ta dang dat ra nhiing yéu cau buc
thiét can phai giai quyét, do 1a:

Tha nhat, phai cang ¢6 niém tin, gitr viing 6n
dinh chinh tri - tu tuong, tang cudong dinh hudng
du luan x& hoi truéc nhitng vin d& méi nay
sinh.Truéc su taic dong manh mé tr CMCN 4.0
dén moi mit cua doi sdng xa hoi, rat nhidu van dé
mai nay sinh theo ca hudng tich cuc lan tiéu cuc,
nhiéu thanh tyu khoa hoc cong nghé méi xuat
hién, nhiéu nganh nghé méi ra doi trong chuong
trinh dao tao cua cac trudng dai hoc,... nén rat dé
lam cho déi ngii can bo, giang vién (nhat la
nhitng ngudi trinh d6 chuyén mén han ché, tu
duy tha cuu, sdng an phan) va sinh vién dai hoc
bi “choang” truéc sic manh ctia “cong nghé”,
dan dén xu huéng hoic 1a cuong diéu hoa vai tro
ciia may moc, robot, cong ngh¢, chay theo thuyét
“ky tri” ma khong hiéu duoc ban chit cua ky
thuat, cong ngh¢ chi la cong cu dé con nguoi ton
tai va phat trién; hoic do tu tuong bao thu, tri tré
ma e dé, so sét, khong dam tim hiéu, nghién ciu
nhitng cdng nghé méi nén dan danh mat niém tin
vao kha nang cua chinh ban than minh, khong tin
vao sitc manh tri tué cta con nguoi; hoac la bi
hoang mang, dao dong do bi nhiéu loan théng tin
trén khong gian mang théng qua cac cdng cu
truyén thdng, cac mang xa hi...; hoac do tam ly
a dua, hoi chimg dam dong, tu tuong chay theo
phong trao ma khéng can quan tam tim hiéu rd
ban chit ciia n6 ra sao, nguyén ly hoat dong cua
n6 nhu thé nao, dé tir d6 xu ly hay cé su lua chon
cua riéng minh cho phu hop. Do vay, hoat dong
giang day ly luan chinh tri trong cac truong dai
hoc can tap trung cing cb niém tin, giir viing su
6n dinh vé chinh tri - tu tudng, ting cudng dinh
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huéng du lun x& hoi truéc nhitng van dé méi
nay sinh cho ca chu thé lan do6i tugng giao duc
trong cac truong dai hoc Kip thoi.

Thir hai, gop phan xay dung con nguoi moi
voi nhirng chuan myuc dao dac cdch mang phu hop.

Triét ly gido duc cua phuong Tay da khang
dinh: Su thiéu hut (khiém khuyét) vé tai ning
hoan toan cé thé bu dip boi dao duc, song su
thiéu hut (khiém khuyét) vé dao duc thi khong
thé bu dap boi tai ning. Con ddi véi van hda
phuong Dong, trai qua bé day may ngan nam lich
str, tu twéng Nho gido da trg thanh nén tang tinh
than virng chic, an sau, bam ré vao doi séng nhan
dan thi van dé dao dirc va gido duc dao duic cho
con ngudi rat dugc chu trong, dé cao vi nd ludn
duoc coi 1a nén tang dé hinh thanh nhan céch.
Trong x& hoi hién dai dang ton tai mot nghich ly
1a khi kinh té phét trién, doi sdng ngay mot dugc
nang Ién thi dao duc cua con nguoi duong nhu lal
lai cang ngay cang bi suy thoéi, xuéng cap; niém
tin gitra con nguoi V4i con ngudi ngay cang giam
sut nghiém trong. Trudc thuc trang do, gido duc
LLCT véi chic ning cia minh can phai tich cuc
gop phan xay dung con ngudi méi véi nhiing
chuan muc dao duc cach mang phu hop (dao duc
cong dan, dao dirc cdng vy, dao dac nghé nghiép)
cho ca can bg, giang vién va sinh vién. Béi vi,
cuing véi sy phat trién nhu vii bio cua khoa hoc -
cong nghé, su phat trién “ndng” cta nén kinh té
thi truong khi “chi nghia cd nhan” hay “duc
vong” cuia con ngudi dugc “kich hoat” thi ho ¢
thé tim moi cach dé lach luat, vuot luat voi rat
nhiéu manh khée, thu doan (nhat 1a khi duoc sy
hau thuan, hd tro vé mat cong nghé hién dai mot
céch rét tinh vi) dé lra loc, bién cua cong thanh
cua tu, ling doan kinh té, 1am giau bét chinh...
ma gan nhu luat phép khong thé can thiép duoc,
song dao duc lai hoan toan c6 thé diéu chinh
dugc mot cach hiéu qua dua trén su tu nhan thac,
tu giac ngd dé tir d6 danh thirc lwong tim, danh
du, trach nhiém cia moi nguoi.

Thir ba, trang bi thé gisi quan, phuong phap
luan khoa hoc, thiic day d6i méi phuong phéap
day va hoc theo hudng tich cuc, didy manh hoat
dong tu nghién ctu, gan chat dao tao vaéi nghién
ctu mot céch hiéu qua.

Trudce tac dong manh mé, da chiéu cua gido
duc 4.0 dén hoat dong dao tao cua cac truong dai
hoc, ngodi viéc cung cb thé gidi quan, phuong
phép luan khoa hoc cho sinh vién thi ciing rat can
c6 su cap nhat, d6i méi kip thoi vé phuong phap
gido duc LLCT ddi vé6i ca ngudi day va nguoi
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hoc dé phat huy tinh tich cuc, chi dong cua sinh
vién, bién qua trinh dao tao thanh qué trinh tu
dao tao. Bén canh d6, can thuc day hoat dong
NCKH bang cach trang bi cho sinh vién phwong
phép nghién ctru va nhiing cdng cu can thiét, tao
moi truong thuan loi dé ho c6 thé chu dong séng
tao ra nhirng tri thac mai, gop phan bo sung, phét
trién ly luan va nang cao chat luong, hiéu qua
giang day LLCT ciling nhu dao tao.

Thuir tu, phai cap nhat thuong xuyén, kip thoi
nhirng thanh tyu khoa hoc cdng nghé ndi chung,
CNTT ndi riéng cho can bo, giang vién LLCT va
sinh vién dé ho c¢6 du cong cu, phuong tién day
va hoc mot cach thong minh hon.

Co sé cua Cach mang cong nghiép 4.0 la su
két hop gitra hai thé gioi that - ao théng qua hé
théng phan mém twong Gng cua cac thiét bj
CNTT, ky thuat sé6 va két ndi mang, do vay
nhiing kién thiic va ky nang vé CNTT, ky thuat
s6, ngon ngir giao tiép voi ‘may tinh va ngoai ngir
¢6 vai tro rat quan trong d6i véi cac co s¢ dao tao
dai hoc ciing nhu moi sinh vién - vi day 1a nhiing
cong cu hién dai hd tro dic luc cho hoat dong
gido duc, dao tao noi chung, cling nhu giang day
LLCT noi riéng trong diéu kién toan cau hda va
hoi nhap quédc té hién nay. Do vay, nhiém vu rat
guan trong cua cac co sé dao tao dai hoc hién nay
la phai dao tao, bdi dudng, cap nhat thuong
xuyén va kip thoi nhitng kién thuc lién quan néu
trén cho do6i ngl can bo, giang vién LLCT
(nhitng nguoi vén it co didu kién tiép xuc tryc
tiép véi khoa hoc cong nghé) va cho luc luong
sinh vién (tao ra dong luc, phat huy tinh tich cuc,
chu dong cua ngudi hoc) dé ho c6 du cong cy,
phuong tién dé c6 thé giang day va hoc tap mot
cach thong minh trong moéi truong Céch mang
cdng nghiép 4.0.

Thir nam, phai chi ra xu thé phét trién cua
thoi dai cung véi d6 1a du bao vé sy chuyén dich
co céu lao dong dé dinh huéng cho hoat dong
dao tao dap ng yéu cau nghe nghiép ma xa hoi
can va giup cho sinh vién tét nghiép cé kha nang
thich nghi véi su bién dong thuong xuyén vé viéc
lam trong tuong lai.

Vén dé “viéc 1am” va “that nghiép” 1 nhiing
van dé thuong tryc va mang tinh thoi su trong
Céach mang cdng nghiép 4.0, nhat 1a giai doan
dau khi lyc luong lao dong chua thich nghi va
dap tng duoc ngay nhiing diéu kién mai véi yéu
cau khit khe hon cia mdi nganh nghé, ciing nhu
su dich chuyén Ién vé co cau lao dong giira cac
nganh nghé. Thuc té da cho thiy, clng véi su
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phét trién cua tri tu¢ nhan tao thi robdt da bat dau
tham gia tich cuc vao thi truong lao dong dé thuc
hién cac cong viéc phd théng hay nhitng cong
viéc nguy hiém thay cho con ngudi. Véi nguon
hoc liéu gan nhu vo tan khai thac tir co s dit liéu
siéu viét thi robdt co thé dam nhiém cong viéc
cia mot giang vién khi giang day mot s6 mén
hoc nhu van hoa, dia ly, lich str.. . Va & cac linh
vuc nghe nghiép nhu tu van phép luat, ké toan va
tu van thué ciing co6 thé bi thay thé hoan toan boi
c4c robdt thong minh trong twong lai khong xa.
Vi thé, gido duc Iy luan chinh tri trong cac truong
dai hoc véi chire nang hudng nghiép, phai chi ra
cho doi ngii can bo, giang vién, sinh vién thay
duoc xu thé phat trién cua thoi dai cung voi do 1a
du béo vé sy chuyén dich co cdu lao dong dé
dinh huéng cho hoat dong dao tao dap tng yéu
cau nghé nghiép ma x& hoi can, ting kha ning
thich nghi va kha ning sang tao ra nhitng nghé
méi. Phai gitp cho sinh vién luén c6 mot tam thé
mo, biét bién thach thic thanh co hoi, bién y
tuong thanh hién thuc, ludn cha dong ddi mai,
séng tao trong cdng viéc tuong lai trude tac dong
cua cudc Cach mang cdng nghiép 4.0.

4. MQT SO GIAI PHAP POl MOl CONG
TAC GIANG DAY CAC MON LLCT
TRONG THOI GIAN TGl PHU HOP VOI
CMCN 4.0

T nhitng yéu cau dat ra ddi véi giang day
LLCT trong cac truong dai hoc dudi tac dong cua
nén gi4o duc 4.0 ndi chung trong dé6 c6 Pai hoc
Cong nghiép Quang Ninh, dé c6 thé ddi méi hoat
dong nay trong thoi gian téi,can thuc hién tot mot
sb giai phép sau:

Tha nhat, vé noi dung giang day LLCT.
Hién nay mén Nhirg nguyén ly co ban cua chu
nghia Méac - Lénin da tra lai thanh ba mo6n hoc
nhu truéc (gom: Triét hoc Méc - Lénin, Kinh té
chinh tri Méc - Lénin, CNXH khoa hoc) la phu
hop voi thuc tién khach quan. Tuy nhién trong
diéu kién thyc tién Cach mang coéng nghiép 4.0
hién nay, mot sb quan diém ly luan cua chu nghia
Mac da bi thyc tién vuot qua, vi vay can nghién
ctru bd sung, phat trién nham bao dam “strc séng”
cho ly ludn Méac - Lénin. Bong thai, trong ting
mon hoc cu thé gido vién nén diéu chinh noi
dung theo huéng vira bao dam gir duoc nhing
van dé c6 tinh nguyén ly caa cha ‘nghia Mac -
Lénin, vira b6 sung thém ‘nhiing van dé ly luan
méi da duoc thuc tién kiém nghiém va duc két
qua hon 34 nam doi méi cua Pang.
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Thir hai, vé phuong phap giang day LLCT.
Do tinh khai quéat hoa, triru twong hda ciha cac
mon LLCT rat cao, nén hau hét sinh vién déu
thiy kho tiép thu va hiéu dugc ban chit van dé.
Nhat & v6i cac sinh vién ndm dau, c&c em moi
buédce vao truong dai hoc chua ¢ su trai nghiém
thuc tién nhiéu, chua c6 phuwong phap hoc tap
khoa hoc. Do véy, dé bao dam trang bi cho sinh
vién phuwong phap hoc tap, nghién ctru khoa hoc
phu hop, nham phat huy tinh tich cuc, cha dong,
nang cao kha nang tu hoc, tu nghién ctru cua sinh
vién trong méi trudng gido duc 4.0 thi cin ting
cuong gido duc tinh tu hoc, tu nghién ciu cua
sinh vién.

Tha ba, vé& hinh thic thi danh gia két qua
giang day LLCT. Néu nhu truée day viéc to chic
thi chu yéu dé danh gia kién tharc ma hoc vién,
sinh vién thu luom dugc, thi ngay nay cac ky
ning can thiét (nhat 1a cac ky niang mém va ky
ning vé CNTT) dé sinh vién tét nghiép co thé
hoan thanh nhiém vu theo chuyén moén dugc dao
tao chinh 1a vin d& can duoc quan tdm va chd
trong dé tao ra dot pha nham nang cao chét luong
va hiéu qua hoat dong giang day LLCT. Bé danh
gia kién thic va ky nang vé LLCT cua sinh vién
mot cach toan dién, can chuyén d6i hinh thic thi
tir tu luan sang tric nghiém khach quan hoac két
hop tric nghiém voi tu luan théng qua viéc st
dung cac phan mém ung dung CNTT, hé théng
may tinh két néi mang LAN hodc internet, céc
phong thi bang may vi tinh... N6i cach khac la
phai dat hoat dong thi, danh gia trong moi truong
CNTT triét dé nhat dé phuc vu viéc thi, danh gia
két qua GDLLCT mot cach khach quan, chinh
xéc, nhanh chéng, thuan tién nhét.

Tha tu, vé bao dam co so vat chat phuc vu
giang day LLCT. Cach mang cdng nghiép 4.0
dang dit ra nhitng yéu cau rat cao ddi véi ngudn
nhan luc, trong d6 sinh vién cac truong dai hoc,
cao dang 1a luc luong cha yéu dé b sung cho
nguon lyc nay. Trong khi d6, moi truong dai hoc
thong minh chinh 1a noi hoc tap, nghién cau, thir
nghiém cua ngudn nhan luc chit luong cao, ma
véi moi trudng dai hoc théng minh thi CNTT la
yéu té ¢t 15i, co ban nhét. Do vay, dé c6 thé tng
dung CNTT vao hoat dong giang day LLCT mot
cach hiéu qua, bao dam sy tuong tac, trao doi
thdng tin gitra giang vién - giang vién, gitia giang
vién - sinh vién, gitra sinh vién - sinh vién dugc
thuong xuyén, day du, kip thoi va bao dam t6
chuc trién khai hoat dong giang day LLCT duoc
thong sudt thi mdi nha truong nén kip thoi dau tu,
xay dung hé théng ha tang CNTT (internet, wifi,
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thiét bi phan cang, camera, cam bién...) cho phu
hop, hién dai, ddng bo dé co6 thé két ndi van vat,
day - hoc online, hoi thao truc tuyén... trudc hét
trong tung khoa, timg trudong. Pong thoi, nén
thudng xuyén to chirc dao tao, hudng dan, tap
huan vé ky nang quan ly, khai thac, sir dung céac
trang thiét bi CNTT, nhat 14 c6ng tac bao dam an
toan thdng tin, an ninh mang, ciing nhu cap nhat
nhitng cdng nghé mai cho cén bo, giang vién,
sinh vién dé ho khong bi “tut hau” trong cudc dua
KHCN hi¢n nay.

Trong xay dung co s& Vat chat, tai lidu
phuc vu cho hoat dong giang day LLCT can
chd trong phét trién hé thong sach dién tir, kho
dir liu s6 dé ddng bo voi hé théng CNTT
nham dap tng kip thoi nhu cau khai thac co s&
dit liéu, sach dién tir cho nguoi hoc, ngoai
nhitng c6ng cu manh hién dang st dung va
phat huy téc dung nhu internet, truyén hinh,
phat thanh, bao chi... cling can quan tam xay
dung va phat huy tac dung cta cac mang xa hoi
nhu Facebook, Zalo, Twi74tter,... dé vira bao
dam tinh da dang trong cong cu tuyén truyén,
vua tranh thu duoc sitc manh lan toa cua cac
mang x& hoi hién dang rat thinh hanh, phat
trién & ca trong va ngoai nudc.

5. KET LUAN

Nhu vay, nén gido duc 4.0 di va dang tac
dong manh mé dén méi truong dai hoc, n6 dat ra
nhitng yéu cau méi cho GDLLCT trong céc
truong dai hoc (v&i chuc nang dinh hudng tu
tuong - chinh tri, huéng nghiép, cang cb dao dirc
cach mang cho can b, giang vién, nhat 1a sinh
vién...) nham gop phan xay dung y thirc chinh tri,
trach nhiém coéng dan, ban linh dan chu, ky nang
can thiét cho mdi sinh vién, gitp ho hoan thién
nhan cach dé tro thanh nhitng chu nhan cua dat
nuéc, nhig “coéng dan toan cau” trong tuong lai
khong xa.
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TOm tit

Tur khoa:

Giang vién, nhom nghién cuu,
nghién ctru khoa hoc, vai trd nhom
nghién cuu

Nhém nghién ciu 1a té bao cua cac hoat dong nghién ciu va dao
tao trong mdi truong dai hoc, 14 mé hinh dé thong qua do gan két
nghién ciru khoa hoc véi dao tao, ddy manh hoat dong nghién cau
khoa hoc c6 hiéu qua nham gilp céc giang vién c6 co hoi rén
luyén, tich luy kién thirc, kinh nghiém, phat huy kha néng sang tao
dé phét hién va giai quyet nhitng van dé thudc linh vic chuy@n mén
ctia minh nham phuc vu t6t hon cho viéc nang cao chat lwong giang
day va dong gop cho sy phét trién cua xa hoi. Bai bao tap trung
xem Xét vai tro, thyc trang cua hoat dong nghién ctiru khoa hoc va
nhom nghlen cau va cac nguyén nhan cua no. Ciling tir d6, tac gia
dé xuat mot sé giai phép xay dung nhém nghién ctu nhiam nang

cao hiéu qua hoat dong nghién ctru khoa hoc cua giang vién.

1. PAT VAN DPE

Nhém nghién ciu 1a té bao cua cac hoat
dong nghién ciru va dao tao trong mdi trudong dai
hoc, 14 md hinh dé théng qua d6 gin két nghién
ctru khoa hoc véi dao tao. Nhan thic duoc tam
quan trong cua cac nhém nghién cuu, hién nay
cac co quan quan ly cdp B9, nganh, ciing nhu
mot sb truong dai hoc dd quan tm va co nhing
chinh sach dau tw miii nhon cho linh vuc ndy. Vi
chi c6 xa@y dung dugc cdc nhom nghién cau mai
trién khai duoc c4c hoat dong nghién ciru manh,
du stc giai quyét nhitng van dé& khoa hoc dinh
cao cua nganh va nhirng nhiém vu khoa hoc céng
nghé quan trong cta déat nuéc.

Sy quan tim, dau tu xdy dung va phét
trién cac nhém nghién ciu & khip cac truong dai
hoc caa Viét Nam trong thoi gian gan day phan
4nh nhan thic chung rang, cac nhém nghién ciu
trong truong dai hoc ngay cang dong vai tro quan
trong trong viéc nang cao chat lugng dio tao,
nghién cuu, phuc vu xa hdi va viéc hinh thanh
cac nhdm nghién ctu ¢ cac truong dai hoc nhu
mot su ty than van dong, co tinh tat yéu vi su
phét trién cua nha truong, 1a mot van dé cap thiét
va thuc tién.

Hon nira, mot trong nhirng vai tro quan
trong cua truong dai hoc 1a chuyén giao tri thuec,
dua nhitng két qua nghién cau méi vé khoa hoc
va cong nghé cua nha trudng phuc vu thiét thuc
su nghiép phét trién kinh té, xay dung va bao vé
T6 qudc. Nhém nghién ctau cd vai trd cuc ky
quan trong trong viéc trién khai tir nghién cau
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dén ché thu, thac day sy ra doi cua cac phat
minh, sang ché va san pham méi trong trudng
dai hoc.

Xuat phét tir thuc té nay, giai phap ma
cac truong dai hoc lua chon la xdy dung céac
nhom nghién ciu khoa hoc nham quy tu cac nha
khoa c6 trinh do cao, liy hop tac 1a phuong thirc
hoat dong chu yéu dé nang cao hiéu qua ca trong
dao tao va nghién ctitu khoa hoc. Chinh nhém
nghién ciru 13 méi trudng khoa hoc thuan lgi nhat
dé cac nha khoa hoc trao d6i hoc thuat, tap hop
lyc Iwong va cung nhau tiép can, giai quyét cac
van dé moi cua khoa hoc, thdng qua céc hoat
déng cua nhdom nhu héi thao khoa hoc, hudng
dan nghién ctru sinh... dé tap trung tri tué va stc
luc giai quyét mot van dé& cd tinh lién nganh,
dong thoi tao ra cac san pham nghién ciu 6 the
chuyén giao va ting dung vao thyc tién, dong gop
VAo su phét trién kinh té - xa hoi cua dat nuGc.

Doi ngii giang vién ¢ vai tro quyét dinh
dén sy ton tai va phat trién cia cac truong dai
hoc. Bén canh cdng viéc giang day c6 chat lugng
thi tham gia nghién cau khoa hoc Ia nhiém vu c6
tinh bt bugc déi voi can bg giang day & trudng
dai hoc, gitp ho c6 co hi rén luyén, tich luy kién
thuc, kinh nghiém, phat huy kha nang sang tao,
nang cao chat lugng giang day va dong gop cho
su phat trién cua x4 hoi.

Mac du giang day va nghién cau khoa hoc
la hai nhigm vy ¢6 quan h¢ mat thiét voi nhau, tuy
nhién, cach danh gia chat lwong giang vién hién nay
& cac trudng van chua chu trong nhiéu dén hoat
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dong nghién ctu khoa hoc. Cac @& tai nghién ctu
khoa hoc thuong thién vé Ii thuyét, it gan véi thyuc
nghiém, khong tiép can vai thuc tién x& hoi, nhiing
chit nhiém @& tai nay thuc hién nghién cou mot
cach doc lap, khéng theo nhém. Nhém nghién cuu,
trong thuc té da hinh thanh mot cach hoan toan ty
phéat hodc hoat dong chua co6 hi¢u qua. Vi vay, mot
trong nhiing giai phap dé nang cao chat lugng dao
tao va hiéu qua cia cac hoat dong nghién ciru, ciing
nhu nang cao xép hang cia truong dai hoc la phai
xay dyng va phét trién dugc cac nhém nghién cau,
dao tao dugc ddi ngii can bo khoa hoc ¢6 trinh do
va nang lyc nghién ciu khoa hoc tot, co tam huyét
va kinh nghiém trong nghién ctru va dao tao.

Mubdn bét kip voi xu thé dao tao cua cac
truong dai hoc uy tin trén thé gidi trong bdi canh
cudc cach mang cong nghiép 4.0 dang dién ra manh
mé&, cac truong Pai hoc phai diy manh hoat dong
nghién ctu khoa hoc. Bai vi thuc té phan 16n cac
truong chua c6 nhom nghién ctru khoa hoc chinh
thirc va hoat dong c6 hiéu qua. Diéu do dit ra muc
tiéu phai tim hiéu, phat hién va héa giai nhiing bat
cap dé nhitng chinh séch hd trg nhom nghién ciru di
nhanh va hiéu qua vao thyc tién, nhan rong trong
céc trudng dai hoc. Tur do, truc tiép gop phan nang
cao chat luong dao tao, cling nhu nang cao chat
lugng nguon nhan luc khoa hoc cong nghé, day
nhanh s6 luong va nang cao chit luong cac cong b
qudc té, qua d6 nang cao thir hang cac trudng dai
hoc Viét Nam trong cac bang xép hang dai hoc cua
khu vuc va thé gioi.

2. THUC TRANG XAY DUNG NHOM
NGHIEN CUU NHAM NANG CAO HIEU
QUA NGHIEN CUU KHOA HQC CUA
GIANG

2.1. C4c khéi nié¢m

Nghién cau khoa hoc: la qua trinh
hinh thanh va ching minh luan diém khoa
hoc v& mot su vat hoac hién tuong can kham pha.
Nghién ciru khoa hoc 1a hoat dong phat hién, tim
hiéu cac hién tuong, su vat, quy luat cua tu nhién,
x4 hoi va tu duy, sang tao cac giai phap nham
ttng dung vao thuc tién. Nghién ctu khoa hoc
bao gom nghién ciru co ban, nghién cau tng
dung. Theo Kerlinger (1986), “nghién cuu khoa
hoc la sy quan sat c6 hé thong, dugc kiém
nghiém thuc té va dugc phé binh chinh sta dya
trén nhiing hién tugng gia dinh”.

Hoat dong nghién ctru khoa hoc: bao
gom cac cong trinh nghién cu cip Nha nudc,
cap Bo, cap truong; cac chwong trinh, du an
nghién cau khoa hoc trong nuéc va hop tac
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qudc té; cac hoi thao khoa hoc qubc té, hoi thao
khoa hoc danh cho giang vién, hoc vién sau dai
hoc va sinh vién; xuat ban séach, tap chi, tap san
khoa hoc.

Giang vién: Nha giao la nguoi 1dm nhiém
vu giang day, giao duc trong nha truong, co so
gido duc khac. Nha giao giang day ¢ co s¢ giao
duc mam non, gido duc phd théng, gido duc nghé
nghiép goi la gido vién, & co sé gido duc dai hoc
goi la giang vién.

Nhom nghién cau la tap hop nhiing
nguoi co nang lyc nghién ctu bd trg cho nhau
(kién thirc, k¥ nang va kha ning), cing cam két
chiu trach nhiém thuc hién c&c muc tiéu chung.
Cac thanh vién trong nhoém twong tac voi
nhau va Véi truong nhom dé dat duoc muc tiéu
chung. Mdi thanh vién trong nhoém chia sé thong
tin va thuc hién phan viéc cia minh dua vao
thong tin caa cac thanh vién con lai. Ho két hop
v6i nhau dé hoan thanh nhiém vu va phu thudc
vao truong nhom dé dwoc cung cap thong tin va
ngudn e, dugc huan luyén khi can thiét ciing
nhu khi can phdi hop hay lién két véi nhiing
nhom nghién ctu khac. Nhin chung, cé thé hiéu
nhom nghién ctu khoa hoc 1a tap thé cac nha
khoa hoc va hoc thuat: - Binh huéng clung mét
muc dich, mot linh vuc chuyén mén nhat dinh. -
Thyc hién nhiém vu nghién ciu va dao tao tai
mot don vi hat nhan (hay xoay quanh don vi hat
nhan). - Pugc dan dit boi mot (hay mot vai) nha
nghién cuu co uy tin khoa hoc, uy tin dao dac va
ddng thoi phai c6 kha ning t6 chuc, giao tiép, tap
hop...[3]

Nhan luc khoa hoc cdng nghé: Theo dinh
nghia cia UNESCO: nhéan luc khoa hoc va cong
nghé 1a nhitng ngudi tryc tiép tham gia vao hoat
dong khoa hoc va cong nghé trong mdt co quan, to
chiic va dugc tra luong hay thu lao cho lao dong
caa ho, bao gom cac nha khoa hoc va ky su, k¥
thuat vién va nhan luc phu tro. Nhu vay nhan luc
nghién ciu khoa hoc ciing nam trong nhom nay.

Hoat dong khoa hoc va céng nghé la mét
trong c&c nhiém vu cua truong dai hoc. Truong
dai hoc vira 1a co s& dao tao, vira 1a co s& nghien
ctru khoa hoc, phat trién cong nghg, tng dung va
chuyén giao cong nghé vao san xuét va doi séng.
Truong dai hoc thuc hién nhiém vu nghién cuu
co ban, nhiém vu khoa hoc céng nghé uu tién,
trong diém ciia Nha nudc va nghién ciu khoa hoc
vé gi4o duc. Hoat dong nghién ctu khoa hoc cua
giang vién dong goép vao viéc nang cao chat
lugng giang day. Hoat dong nghién ctru khoa hoc
nhim nang cao chat luong gido duc va dao tao
dap ng yéu cau vé ngudn nhan lyc nghién cau
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khoa hoc. Nang cao trinh d0 va nang luc cua
giang vién, can bo hoat dong khoa hoc va cong
nghé trong truong dai hoc. Gop phan phét hién va
boi dudng nhan tai, phat trién tiém lyc khoa hoc
va cdng nghé cua dat nudce, thuc day hoi nhap véi
nén khoa hoc va cdng nghé tién tién, hién dai cua
khu vuc va thé gioi.

2.2. Thyc trang xay dwng nhom nghién ctu
nham nang cao hiéu qua nghién ciu khoa hec
cua giang vién

Hoat dong nghién cttu khoa hoc cua doi
ngill giang Vién tai truong dai hoc Viét Nam hién
nay da c6 nhiing dong gop dang ké vao thanh tich
chung cua nha truong nhu: Hé thdng gio trinh,
dé cuong bai giang, tai liéu tham khao kha day
du va cé chat luong tét phuc vu codng tac giéo
duc, dao tao, ngay trong mot giao trinh mén hoc
hay mét bai giang ciing 1a két tinh caa qué trinh
nghién cau khoa hoc. Khong chi phuc vu cong
tdc giang day, nghién ctu khoa hoc trong nha
truomg con dap wng nhu cau ma xa hoi va nén
kinh té doi hoi nhu ché tao cac san pham cé chat
lwong, ché tao may méc cong cu... dé phuc vu
San Xuat.

Trong thoi gian qua, hoat dong nghién ctu
khoa hoc & nhiéu truong dai hoc thude cac linh vuc
khac nhau, bao gom ca truong cong lan truong tur
con yéu ca vé chit luong va sé luong, hoat dong
chinh cha yéu la giang day. Hién nay, ca nudc co
khoang 700 truorng dai hoc, hoc vién, cao dang voi
tong s6 giang vién 1a 74.991 nguoi. S6 lugng giang
vién va chuc danh khoa hoc nam hoc 2018-2019 so
vGi 2017-2018 duoc ting 1én dang ké, nhung sb
trudng c¢6 bai bao dugc cdng nhan quéc té (co bai
b4o ISI/SCOPUS) thi lai rat khiém tén, nhom
nghién ctru trong cac linh vuc ciing khéng dong déu
va ¢6 su chénh léch kha Ion.

Panh gia vé hoat dong nghién ctu khoa
hoc, tac gia bai viét “Cac truong dai hoc nghién
ctru khoa hoc chua xtng tam” (bao Sai Gon giai
phéng online) cho rang nang suat NCKH ciia cac
truong hién nay kha khiém ton. Theo thong ke,
khéi cac truong ky thuat cong nghé, lubn c ty 1é
cong bd qudc té cao nhat. Trong giai doan 2011 -
2016, khéi trudong nay (16 truong) cong bd 1.733
bai bao quéc té (trong khi ca nudc c6 5.738 bai),
chiém 30% toan nganh. Tuy nhién, so voi cac
PH khac trong khu vuc thi con sé nay van 1a kha
thip. Khéi cac truong ndng - 1am - ngu - y da co
3.349 bai dang trén cac ky yéu hoi thao québc gia
va qu0c té. Néu so sanh véi nguon nhan lyc hién
¢6 thi s6 lwong d& tai NCKH cua khi truong nay
rat khiém tdn, binh quan chi dat 0,74 bai/can bo
khoa hoc trong 5 nam (2011 -2016).[5]
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Khéi cac truong DH su pham (21 truong
thuoc Bo GD&DT) c6 2.000/9.000 giang vién la
TS nhung s6 luong bai bao qudc té ¢ uy tin nhu
ISI/SCOPUS chi c¢6 804 bai (trong giai doan
2011 - 2015), tham chi, Vién Khoa hoc Gido duc
khong co dugc mot bai bao qudc té nao. Poi véi
cac truong DH khdi khoa hoc x4 hoi va nhan van,
cong bd québc té ciing khong kha hon. Trung binh
mdi ndm, mot nha khoa hoc dat gan 0,5 bai. Duy
nhét chi c6 Truong PH Kinh té (BH Qudc gia Ha
Noi) dat 1,45 bai/TS/nam.

Theo théng ké cua Bo GD&DT, “tinh
dén nam hoc 2016 - 2017 da c6 491 nhom giang
day - nghién ctru dugc thanh 1ap tai cac co s& dao
tao, trong d6 co s& dao tao c6 nhiéu nhdm giang
day - nghién ctu nhat 1a: Truong PH Bach khoa
Ha Nbi (127 nhom), tiép dén 1a cac truong: PH
Tay Nguyén (42 nhom), PH Pa Ning (36 nhom),
PH SP Ky thuat Hung Yén (30 nhom), PHQG
TPHCM (24 nhém), PHQG Ha Ngi (27 NNC
manh). Trén co s& khao sat tir 142/271 truong dai
hoc, hién nay trong hé théng cac truong dai hoc
da hinh thanh 945 nhém nghién ctru, mét truong
dai hoc c6 trung binh 7 nhém nghién ctu, d6 tudi
d6ng nhat cua cac thanh vién trong NNC 12 & lta
tudi tir 35-45 14 59,2%.[6]

Chinh khoang tréng vé chinh sach va giai
phap da gép phan dan dén nhiing han ché cua cac
nhém nghién ciru trong trudng dai hoc hién nay
nhu: s6 nhém nghién ciru con thap - tinh dén nam
hoc 2016 - 2017, m&i ¢6 142/271 truong hinh
thanh dugc 945 nhdm nghién cuau, trong do riéng
dai hoc Bach khoa Ha Noi c¢é 129 nhém nghién
ctiu (theo béo céo cua Bo GD&DT). S6 cong bd
qudc té cua cadc nhém nghién ciu ciing kha
khiém ton: C6 37,5% sb giang vién duoc hoi
chua c6 cong bd qudc té ISI/Scopus; sb giang
vién c6 cong bb qudc té ISI/Scopus trén 5 bai chi
chiém 34,2%.

Tuy nhién, viéc xay dung cac nhém
nghién ctru cac truong dai hoc da tao dugc su
chuyén bién dot pha vé chat lugng. Bén nay,
80% cac nghién cutu sinh trong linh vuc khoa hoc
tu nhién - cong nghé cua PHQGHN, clng nhu
nhiéu nghién ctiu sinh cta truong BH Bach Khoa
Ha Noi, PH Y Ha Noi, DH Tén Dtc Théng, DH
Duy Tan va nhiéu truong dai hoc khéc, nho
truéng thanh trong cac nhém nghién cuu nén khi
bao vé luan &n tién sy deu da co cong bo quoc té
ISI. Vi dy, nam 2013, tong cong bd qudc té cua
ca Viét Nam hét stc khiém ton, & mirc 2309 bai,
thi theo théng ké mai day nhat ciia nhém nghién
ctru doc lap caa truong PH Duy Tan, tinh tir
2017 dén thoi diém cong bd vao thang 6/2018,
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chi riéng cac céng bb qudc té cua 30 trudong dai
hoc Viét Nam hang dau trong danh sach nay da
dat 10.515 bai, va hon ca giai doan 5 nam trudc
2011-2015, khi d6 toan Viét Nam, trong 5 nam
méi ¢6 10.034 bai. C6 thé nhan thiy su gia ting
cac cong bd quédc té ty Ié thuan voi su gia ting
cac nhom nghién cuu trong cac truong dai hoc
cua Viét Nam.[7]

Tém lai, cAc nhom nghién ctu hién nay &
Viét Nam con nhirng ton tai, han ché chu yéu sau:

Thet nhdt, s6 lugng céc cong bd qubc té
ctia cac nhom nghién ciu con kha khiém ton.

Ther hai, con thiéu can bo khoa hoc dau
nganh dan dat nhém nghién ciru. Bong thoi, chat
lugng céc thanh vién tham gia nhdm nghién cau
trong viéc duy tri va phat trién nhém nghién ctu
chua dong bo va hiéu qua.

Thet ba, ngudn luc dau tu cho cac nhém
nghién ciu con han ché. Kinh phi cho cac dé tai
rat khiém tén va thuong bi cdp cham. Kinh phi
can dugc hd tro bén canh dé chi truc tiép cho
hoat déng chuyé&n mén, con can dé thu hat nhan
tai, thu hit cac tién sy tré c6 ning luc, thu hit cac
nghién ciru sinh va cac sinh vién tai nang. Kinh
phi dau tu tai chinh cho hoat dong khoa hoc cong
nghé trong ca nuwdc binh quan (giai doan 2011-
2015) vao khoang 1,7% ngan sach Nha nudc
tuong duong 0,4% GDP, thdp so Véi cac nudc
trong khu vyc: Thai Lan la 0,48%; Malaysia
1,26% va Singapore la 2.2% GDP (theo tinh toan
cua World Bank nam 2016).

Thir tur, co s& vat chat, thiét bi dau tu cho
nghién cau khong co, hoic rat thiéu, hoac khong
ddng bo.

Thiz nam, chua c6 nhitng co ché chinh
sach manh dé hd trg va thic ddy su hinh thanh
va phét trién cac nhém nghién ctu trong cac
truong dai hoc. Néu ¢ sy hd tro ciing 1a mirc
kinh phi rat nho.

Vi vay, dé c6 thé tao nén mot méi truong
nghién ctu khoa hoc tét cho c4c giang vién tai cac
trudng dai hoc thi cac truong dai hoc can dam bao
cac diéu kién sau: CO mot moi truong lam viéc
thuan loi cho cong tac giang day va nghién ctu
khoa hoc; Su tro gidp tao ra tiém luc vé thoi gian va
didu kién vat chat cho nghién ctu; Kién thic vé
quan ly kinh t& va kinh nghiém hoan thanh ho so,
san pham dé tai nghién cu khoa hoc va chuyén
giao cong nghé. Ban than cac giang vién ciing phai
tao ra va nu6i dudng long say mé nghién ctu khoa
hoc theo dinh hudng hop ly; Lién tuc bam sat thuc
té san xuat, tim ra hudng dé tai st thuc té, hitu ich;
T6 chte t6t qué trinh thuc hién dé tai (véi cac dong
nghiép ciing huéng nghién ciru); chét loc két qua tir
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cac d& tai nghién ctu khoa hoc va chuyén giao cong
nghé, hé thdng hda, b sung vao bai giang. ..
2.3. Nguyén nhan
Nghién ctru khoa hoc tai cac truong dai
hoc trén ca nudc dang gip nhidu kho khan, xuat
phat tir nhitng nguyén nhén sau:

Thiz nhat, do thiéu moéi truong nghién
ciu khoa hoc, thiéu két ndi gitta moi truong
nghién ciru véi cac doanh nghiép, co ché thu hat,
uu dai giang vién tham gia vao nghién ctu khoa
hoc chua thuc sy hiéu qua, thiéu su lién két gitra
nha treong véi doanh nghiép dé tao dau ra cho
nghién cau. Piéu nay lam cho céc cdng trinh
khoa hoc cta cac truong dai hoc kho duogc
thwong mai hda, mat di mot nguon dau tu 16n cho
nghién cuu khoa hoc tir cdc doanh nghiép. Mat
khac, d6i ngl giang vién chua nhan thuc dugc
tam quan trong caa nghién ciru khoa hoc, do vay,
hau hét giang vién déu chua thyc sy chu dong
dua ra cac dé tai nghién ctu. Nhiéu dé tai duoc
nghién cuu dya trén cac mo hinh da dugc nghién
ctu tir trueéc, hodc chwa xudt phét tir nhu cau thyc
té cua chinh ban than giang vién, hoic nhu cau
cua mdn hoc, nganh hoc.

The hai, chat lwong dé tai chua twong
xung véi kinh phi, co ché giam sat va danh gia
nang lyc nghién ciu cia chu nhiém dé tai con
yéu, phan bé kinh phi dwa trén sé luong nguoi
nghién cau ¢ hoc ham, hoc vi... Ngoai ra, cong
tac giang day va nghién ctu khoa hoc cua giang
vién néi chung con c6 sac y qua lon, nguyén
nhan 1a do lich giang day phan bd, phan cong
khong dong déu ddi véi giang vién, khién cho ho
khong c6 du thoi gian dau tu nghién cau. Cong
tac nghién cau khoa hoc thiéu tinh hé thng, tap
trung, ddng bo, giang vién nghién ciru dé tai con
mang tinh don 1¢, manh man, nghién cau khoa
hoc chua thuc sy thu hut dong dao giang vién
tham gia. Theo thong ké cua Bo Giéo duc va Pao
tao, hién cO 74.991 can bo giang day & céc
truong dai hoc, cao ddng nhung chi co khoang
1.100 giang vién (3%) tham gia nghién ciu khoa
hoc va rat it giang vién tré tham gia nghién ctu.
Nguyén nhan chinh cia nhitng han ché ton tai
néu trén trudc hét xuat phét tir chi quan cac can
b giang vién con chua y thirc duoc diy du viec
gan két cong tac dio tao Vi nghién ciru, va chua
y thue dwoc tim quan trong cua viéc 1am viéc va
rén luyén, nang cao nang luc va trinh d6 chuyén
moén thong qua nhom nghién ctu. Mot bo phan
giang vién con han ché vé& ky niang va phuong
phap nghién ctu, dan dén chat lwong cong trinh
chua cao. Giang vién ciing chua c6 co hoi két
ndi, tim kiém cac dé tai, du &n cap tinh, thanh va
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lien két v6i nude ngoai, chua co6 moi truong tét
dé tham gia nghién cau khoa hoc.

Thit ba, vé kinh phi. Pay 1a van d& then
chét nhit va vudng méc nhat cua nghién ciu
khoa hoc trong truong dai hoc. Hang nam, nha
nude dau tu cho nghién cau khoa hoc 1a 2% =
0,5% GDP. Trong s6 nay, Bo Khoa hoc va Cong
nghé chi nhan duoc khoang 8 -10% téng chi ngan
sach. S6 kinh phi nay con it nhung ciing hon
nhiéu nudc khac nhu: Indonesia, Philippine....
Tuy nhién, s6 kinh phi nay lai phan chia chua
hop ly, dan trai gitra trung wong va dia phuong,
gita co quan nay voi co quan khac.... Vi thé,
kinh phi thuc sy cho nghién citu khoa hoc tai
truong dai hoc rat han ché, doi khi gido vién chi
coi nghién cau khoa hoc 1a diéu kién bat buoc
phai hoan thanh.

Thir tu, vé& ché do dai ngd. Phu thudc vao
tam nhin va nhan thac cua lanh dao, quyén loi,
chinh sach ho duoc huong. Céac yéu té nay déu
rat han ché nén nguoi nghién cau khong chuyén
tam vao van dé nghién ciru. Nghién ciu khoa hoc
la mot cong viéc dic biét, nha nghién ctu can
duoc hudng cac chinh sach wu dai dic biét vé
diéu kién 1am viéc, ché do luong, phu cip xtng
dang; Puoc quyén dé xuét nhiém vu nghién cau
va chu tri cac nhom nghién ctru, dugc tu cha mot
s6 kinh phi nhat dinh hang nim cho hoat dong
khoa hoc ciia minh. C6 nhu vdy mai khuyén
khich dugc nguoi lam nghién ctu khoa hoc.

Thit ndm, co s& vat chat con nghéo nan
ciing lam han ché rat nhiéu dén kha ning nghién
ctru khoa hoc cua giang vién.

Thi sau, sy hoi nhap qudc té trong cac
nghién ciru cua cac nha khoa hoc va mirc d6 quéc
té hoa trong céc hoat dong cua nhiéu truong dai
hoc Viét Nam con chua cao.

3. MOT SO GIAl PHAP XAY DUNG NHOM
NGHIEN CUU NHAM NANG CAO HIEU
QUA NGHIEN CcUU KHOA HOQC CUA
GIANG VIEN.

Hién nay, cac truong dai hoc phai tap
trung phat trién nghién ctru dé nang cao chat
lwong va uy tin. Su phat trién caa nhém nghién
cau hién nay khong chi dung trong pham vi mot
don vi dao tao, ma co su két ndi va ma rong quy
md, thu hat cac thanh vién & cic don vi dao tao
dai hoc khac trong va ngoai nwdc tham gia.

Dé khic phuc nhiing ton tai, kho khan,
thiic day hoat dong nghién ctru khoa hoc va xay
ding nhém nghién ctu tai cac truong dai hoc can
quan tim dén mot sb giai phap sau:
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Mgt 13, tang kinh phi nghién ctru khoa
hoc. Mac du kinh phi danh cho nghién ctru khoa
hoc & nudc ta so véi mot s6 nudc trong khu vuc
hién nay khéng phai 1a qua thap nhung viéc phan
b6 chua hop 1y da anh huong dén tinh hiéu qua
va la tdc nhan lam cho kinh phi nghién ctu khoa
hoc tiang lén. Vi vay, cac co quan lién quan, cac
truong dai hoc cAn quan tim dén van dé nay dé
phan bo, sir dung hiéu qua, dang muc dich. Nha
truong can thyuc hién nhiéu cai cach vé chinh sach
tai chinh, nhiéu ché d6 dai ngd hap dan danh cho
giang vién tham gia nghién ctru khoa hoc va doi
MGi, sang tao, xem né nhu mot don bay dé giang
vién yén tdm lam viéc va nghién cuu khoa hoc.
TOy vao chat luong cua cac cong trinh nghién
ctru, san pham khoa hoc, nha truong cé chinh
sach hd tro kinh phi dang bai, di lai, an & va khen
thuong cho cac giang vién cua truong; ddng thoi,
coi d6 1a mot trong nhitng tiéu chi quan trong dé
danh gia thi dua hang nam d6i vé6i giang vién.
Nghién curu khoa hoc la mét cong viéc dac biét,
nha nghién ctu can duoc hudng cac chinh sach
wu dii dic biét vé& diéu kién lam viéc, ché do
lwong, phu cip xtimg dang; Puoc quyén dé xuat
nhiém vu nghién ctu va chu tri cac nhém nghién
ctru, duoc tu chu mot sé kinh phi nhat dinh hang
nam cho hoat déng khoa hoc ctia minh. C6 nhu
vay méi khuyén khich dugc giang vién lam
nghién ciu khoa hoc.[1]

Hai 13, co chinh sach wu tién phu hop dé
khuyén khich cac nha nghién cau. Cu thé nhu:
Ban hanh chinh sach dao tao, bdi dudng, trong
dung, dai ngd, ton vinh doi ngd can bd nghién
ctiru khoa hoc. Pdng thoi, d6i méi cong tac tuyén
dung, bd tri, danh gia va bd nhiém can bo nghién
ctiru khoa hoc dwa trén nhitng gia tri dong gop noi
bat trong nghién ctu khoa hoc va cai tién ky
thuat. C6 chinh sach wu dii nham thu hit cac
chuyén gia, nha khoa hoc ¢ trong va ngoai nugc
tham gia hoat dong. Mudn xay dung dwoc nhiing
nhém nghién ctru trong truong dai hoc, trugc hét
phai bit dau tir thm huyét cua nhirng nha khoa
hoc c6 nang luc va trinh d9, cé uy tin, git vai tro
trudéng nhém. Trudng nhém phai tap hop duoc
do6i ngii, xac dinh dugc huéng di va huong phat
trién cho nhém. Truéng nhém chinh 1a con chim
dau dan dan dit ca nhom di theo. Thanh hay bai
ciia nhém nghién ciu phu thudc rat nhiéu vao
ngudi truong nhom. Truong nhdm nghién ciu
thuong la nha khoa hoc tai nang, c6 nang luc
nghién ctru, c6 tu duy sang tao, nhay bén trong
khoa hoc va lai cang thuan lgi khi c6 uy tin cao
ca ¢ trong va ngoai nudc. Bén canh do, truong
nhom phai 1a nguoi tim huyét va co nang lyc to

236



PAI HQC CONG NGHIEP QUANG NINH

chuc, biét hy sinh, c6 kha nang ngoai ngir va to
chtc 1am viéc ctia nhdm mot cach phu hgp va
khoa hoc. Hanh lang phap ly cho nhém nghién
ctru hién nay chua c6, ma chu yéu do céac truong
tu xay dung. Trong khi phai c6 hanh lang phép ly
rd rang thi méi tao duoc co ché thuc day phat
trién cac nhom nghién cu manh; c6 co ché tét
thi méi thu hat cac nha khoa hoc, chuyén gia
qudc té 1am viéc, phat huy nang luc nghién cau
cua cac nha khoa hoc. Céc truong nhdm nghién
ctru manh duoc giao quyén chu dong téi da trong
viéc phét trién hudng nghién ciru va tuyén chon
nhén sy, nhung phai dam bao va chiu trach nhi¢ém
vé hiéu qua hoat dong cua nhém nghién ciu.
Ngoai ra, hoat dong cua cac nhém nghién cuu
manh s& gan két chat ché véi hoat dong dao tao
va nghién cuu cua cac khoa trong truong. Cac
tiéu chi dat ra cho cac truéng nhom, céac thanh
vién chu chét rat cao, yéu cau vé hiéu qua chat
lwong codng Viéc rat rd rang nhung co ché lam
viéc tot va c6 su tw chu nhét dinh dé thu hat duoc
nhitng nha khoa hoc xuét sic lam truéng nhém.
Ba 1, thay d6i phuong thuc t6 chic cac
nhiém vu khoa hoc cbéng nghé, to chic theo
chuong trinh nghién ciru gén véi muc tiéu tung
giai doan, tranh dan trdi, quy hoach phat trién
tiém luc khoa hoc céng nghé gan véi cac nganh
dao tao, hudng téi nghién ciru san pham khoa hoc
chat luong cao. Bén canh d6, ddy manh x& hoi
hoa hoat dong khoa hoc cong nghé gan véi doanh
nghiép hudng toi tu chu dai hoc dua vao. Nhém
nghién cttu manh thi chét luong can hon s6 lugng,
khéng nén ha thip chuan cua nhdm nghién ciu
manh. Cac truong c6 thé ty xay dung quy dinh
riéng dé chuan héa cac nhém nghién ciu va co the
quan ly duoc. Tat ca quy dinh vé gio day va mot s6
ché 6 lién quan céc trueong c6 the dua vao quy ché
chi tiéu noi b. Can xay dung va hoan thién quy
ché quy dinh quyén va nghia vy cua giang vién,
quy rd trach nhiém trong thuc hién cac cong viéc,
dac biét 1a hoat dong nghién ctiru khoa hoc. Ngoai
ra, dé nghién ctru khoa hoc cua giang vién dat hiéu
quéa, Bo GD-BT ciing can c6 quy dinh rd chuan gio
giang giam b6t nham trénh tinh trang giang vién
cha trong qué nhiéu vao giang day. Bén canh do,
cac truong PH can nhanh chéng tap trung danh
thoi gian, cong strc xay dung chién lugc khoa hoc
cong ngh¢ bai ban. Cac nhiém vy nghién ctu can
gan v6i quy hoach cong tdc dao tao, tranh tinh
trang nghién ciru mot dang dao tao mot néo, gay
lang phi ngudn lyc. Cac chinh sich dau tu phai
hop ly cha khéng thé cao bang din dén lang phi,
hiéu qua khong cao. C6 thé chia nhém nghién
ctru thanh 3 loai co ban la nhém nghién ctu cap
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truong, nhém nghién cuu cap qudc gia, nhém
nghién ctru qudc té. Tu d6 s& dua ra nhitng chinh
sach dau tu va yéu cau chuan dau ra cho pht hop
vai ting nhom nghién cuu.

Bon 13, thay dbi chinh sach hoat dong
khoa hoc c6ng nghé cho cac nha khoa hoc trong
cac truong dai hoc, theo do cac nha khoa hoc c6
thé huy dong von, sir dung ngu0n lyc trang thiét
bi dau tu cho phat trién san pham, thuong mai
hoa san pham bang cach hinh thanh céc doanh
nghiép trong céc truong dai hoc. Thay d6i mo
hinh té chiic cac té chac khoa hoc cong nghé
trong céc truong dai hoc, hudng t6i phat trién san
phdm gin véi dao tao nhan luc chat lugng cao.
Tap trung phat trién cac to chic khoa hoc va
cong nghé trong diém, cic “nhom nghién ciru
manh”; dau tu trang thiét bi dé nang cao ning luc
nghién cuu, trién khai cac dé tai nghién ciu lién
nganh, phuc vu cong dong; diy manh hoat dong
khai nghiép doi mai sang tao. Thuc hién chinh
sach thoa dang dau tu cho “nhém nghién ctu
manh” dai hoi theo ké hoach 5 nam. Viéc dau tu,
b6 sung nhan lyuc, co s& vat chat, cac trang thiét
bi hién dai va diéu kién lam viéc cho nhém
“nghién ctru manh” 13 yéu té co ¥ nghia quan
trong dé thic day thanh coéng cua hoat dong
nghién ctu khoa hoc ciing nhu ning cao chat
luong dao tao cua truong Pai hoc. Bdng thoi,
thiét 1ap nhitng mdi quan hé hop tac nham phat
huy tot sy lién két vai cac nha khoa hoc ¢6 uy tin
trong va ngoai nudc huéng dén nghién cau lién
nganh tiép can trinh d6, chuan muc cua thé
gioi.[2]

Nam 14, cac truong can ddy manh tai ciu
trdc hoat dong khoa hoc cong nghé va dao tao
clia nha trudng hudng t6i ing dung thuc tién, lién
nganh theo xu huéng ty chu, tao co ché thong
thoang thu hiit cac nha khoa hoc tham gia nghién
ctru nhu huéng % loi ich kinh phi tir viéc tao ra
cac du an, dé 4an, dé tai nghién cuu khoa hoc;
huong % kinh phi tir viéc chuyén giao cac san
pham khoa hoc cong nghé c6 kha ning thuong
mai héa va ing dung thuc tién. Lanh dao truong
dai hoc phai c6 tam nhin va chinh sach thoa dang
dau tu cho nhém nghién ctru. Néu c6 nha khoa
hoc dau nganh ma khong c6 dau tu s& khong thé
c6 nhoém nghién ctru manh. Mat khac, khong phai
bdng chéc c6 nha khoa hoc dau nganh, ma cac
nha khoa hoc phai dugc quy hoach, dugc dao tao
va boi dudng, phai c6 thoi gian dé truong thanh,
phai kip thoi phat hién nhimg nhan tb méi, nhiing
nha khoa hoc tré va nhom nghién ciru tiém ning
dé quan tAm boi dudng va dau tu. Néu lanh dao
nha truong quan tdm, nhan thac dugc vai tro
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quan trong cua cac nhom nghién ctru manh trong
dao tao va nghién ciru, quan tim dau tu va vun
dap cho cac nha khoa hoc va cac nhom nghién
ctru, dinh hudng phat trién nha truong theo
huéng dai hoc nghién ctru, gin dao tao véi
nghién cuu, thi nhat dinh cong tac dao tao
cua truong dai hoc s€ co chét luong tdt va céc
nhom nghién ciu trong truong s& phat trién
nhanh va manh, tién t6i cac nhom nghién cuu
qudc té (c6 su tham gia thuong xuyén cia céc
nha khoa hoc diu nganh nudc ngoai trong
nhom).[4]

Dic biét, nguon lyc dau tu cho cac nhom
nghién ciru con han ché, co sé vat chét, thiét bi dau
tu cho nghién ctu khdng c6 hoac rat thiéu hoac
khong ddng bo. Kinh phi cho cac dé tai rat khiém
tén va thuong bi cip cham. Bé khic phuc nhiing
han ché trén ciing nhu thu hat dwoc nhan tai vao
cac nhém nghién ctu, can sém xay dung chinh
sach hd tro cho viéc xay dung va phét trién cac
nhém nghién ciu trong trudng dai hoc. Can ap
dung co ché khoan theo san pham déu ra cho ting
nhém nghién ciru dé thiic day tinh ning dong va
séng tao.

Dé gilp giang vién thoét khoi tu duy bi
tréi budc, hét minh va dam mé véi sang tao,
nghién ciu khoa hoc thi cac truong dai hoc can
tao lap méi truong nghién ctiru khoa hoc thuan lgi
va chinh sach hd tro, khen thuong vé& vét chat
xung dang trong qua trinh nghién cuu cua giang
vién. Dic biét, cac truong can coi nghién ciu
khoa hoc 1a mét tiéu chi quan trong dé nang
luong trudce thoi han cho giang vién c6 thanh tich
trong nghién ctru khoa hoc. Ngoai ra, cac tha tuc
thanh quyét toan ciing can nhanh gon, tranh
nhitng phién ha khéng can thiét cho giang vién
gitp ho nhan thay vai tro “chii céng” cua minh
trong nang cao chat luong dao tao va nang tam hé
thng gido duc dai hoc. Viéc thu hat va trong
dung tai nang tri thirc (trong va ngoai nuwde) trong
cac truong dai hoc phai duoc thuc hién trong mé
hinh cta cac nhom nghién cuu, vi cac nhom
nghién ciru chinh 1a méi truong dé cac nha khoa
hoc duoc thé hién va phat huy ning luc chuyén
mon trong dao tao va nghién cuu.

Pong thoi, Nha nuéc, Bo Gido duc va
Pao tao can sém xay dung chinh séch hd tro cho
viéc xay dung va phat trién cac nhom nghién ctu
trong cac truong dai hoc. Cac nhém nghién cau
thudc cac linh vuc khac nhau can cé nhirng chinh
sach khac nhau. Cac nhém nghién ctru cling co
quy mo, trinh d§ va thanh tich nghién ctu, dao
tao nghién cau, uy tin va kha ning két ndi, hop
tac trong ngoai nudc rat khac nhau, vi vay, cac
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chinh sach ciing can xay dyng cac tiéu chi danh
gia phu hop véi timg dbi tuong dé dam bao dau
tu khong lang phi, tranh cao bang va dem lai hiéu
qua cao nhat.

Nhu vay, dé xay dyng nhém nghién ciru
dé nang cao hiéu qua nghién ciu khoa hoc cua
giang vién c6 rat nhiéu cac giai phap khac nhau,
nhung céc truong dai hoc can tap trung vao cac
glal phap cbt yéu: Tao co ché dot pha, thay dai,
diéu chinh cach dau tu va hop tac; thay doi md
hinh ddu tu cho khoa hoc cdng nghé cua cac
truong dai hoc hudng ti san phiam dau ra cua
nghién cau khoa hoc; thay doi phuong thic to
chie nhiém vy khoa hoc cdng nghé (cac dé tai,
dur an cap bd) trong cac truong dai hoc theo dang
chuong trinh nghién cttu gan voi muc tiéu phat
trién cua qudc gia, tranh dau tu dan trai. Cac
chuong trinh nghién cuu phai hudng téi tao ra
san pham phuc vu dao tao nhan lyc va tng dung
truc tiép cho xa hoi, gan véi xu thé cach mang
cong nghé 4.0 cua thé gisi hién nay...

4. KET LUAN

Thoi dai hién nay la ky nguyén cta céch
mang cong nghiép 4.0. Ky nguyén ciaa doi méi,
sang tao va khoi nghiép. M6 hinh va phuong thirc
hop tac ctia cac nhém nghién ciu ngay cang tré
nén da dang. Nhitng nghién ciu gan day chi ra
rang dé ching ta c6 thé nim bit duoc nhiing co
hoi cua cua cach mang cong nghiép lan thi 4,
khong chi can ngudn nhan lyc chét luong cao ma
can co nhan tai. Loi thé canh tranh s& thugc vé
nhitng co quan, to chirc, doanh nghiép thu hat
dugc nhan tai.

Chinh vi vay, cac nhém nghién ctru cling
khong la ngoai 1¢ va vin d& thu hit nhan tai ciing
la thach thirc 16n dat ra véi cdc nhdm nghién ctu
trong cac truong dai hoc ¢ Viét Nam hién nay.
Viéc thu hat va trong dung tai nang tri thuc
(trong va ngoai nudc) trong cac truong dai hoc
phai duoc thuc hién trong mo hinh cta cdc nhém
nghién cau, vi cdc nhdm nghién ciu chinh 1a moi
truong dé cac nha khoa hoc duoc thé hién va phat
huy nang lyc chuyén mén trong dao tao va
nghién cuu.

Mubdn bét kip voi xu thé dao tao cua cac
truong dai hoc uy tin trén thé gisi trong bdi canh
cuoc cach mang cong nghiép 4.0 dang dién ra manh
mé, truong dai hoc Cong nghiép Quang Ninh noi
riéng va Viét Nam néi chung phai diy manh hoat
dong nghién cau khoa hoc ¢6 hiéu qua. Xay dung
nhém nghién ctu truc tiép gop phan nang cao chat
luong dao tao, ciing nhur nang cao chat luong ngudn
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nhén lyc khoa hoc cong nghé, qua d6 nang cao thir
hang cac truong dai hoc Viét Nam trong cac bang
xép hang dai hoc cta khu vuc va thé gidi. Viéc xay
dung c&c nhdm nghién ctru trong cac truong dai
hoc chinh la mét trong nhitng giai phap quan trong
gop phan thiét thuc trién khai d6i méi giéo duc dai
hoc mét cach can ban va toan dién theo hudng chat
luong, hiéu qua va hoi nhap véi céc chuan muc
qudc té hien nay.
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Hoc tap va giang day, Nang cao
hiéu qua, Tu tuong Ho Chi
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Pé thuc hién tot muc tiéu dao tao theo chuong trinh, gido trinh méi cac
mon Ly luan chinh trj trong bdi canh hoi nhap québc té va cach mang cong
nghiép 4.0, hoc tap va giang day tu twong H6 Chi Minh c6 y nghia dic
biét quan trong nhét 1a ddi véi sinh vién - doi ngii tri thirc tuong lai cta
nudc nha trong bdi canh hoi nhap hién nay. Trong thoi gian qua, viéc
giang day va hoc tap tu tuong H6 Chi Minh tai cac truong dai hoc da dam
bao duwoc ndi dung chuwong trinh, theo dang thoi lugng Bo Gido duc quy
dinh. Tuy nhién, viéc giang day va hoc tap tu twong H6 Chi Minh & cac
truong dai hoc con mot s6 han ché. Do do, rat can phai c6 cac giai phap
ddng bo dé khac phuc cac bat cap, nang cao hi¢u qua giang day va hoc tap
tu tuong HO Chi Minh nhiam gop phan tao budc tién mai, c6 két qua, chat
lugng cao hon, gop phan lam cho chii nghia Mac - Lénin, tu tuong Ho
Chi Minh va duong 161, quan diém cua Pang giir vai tro cha dao trong doi
séng xa hoi.

Abstract

Keywords:

Studying and teaching,
improving efficiency , Ho Chi
Minh thought, university

In order to well implement the program objectives, the new curriculum of
Political Theories in the context of international integration and the
Industrial Revolution 4.0, Ho Chi Minh's thought learning and teaching
has special significance. The most important is for students - the future
intellectual team of the country in the context of the current integration. In
recent years, the teaching and learning of Ho Chi Minh's thought at
universities have ensured the content of the program, according to the
time set by the Ministry of Education. However, the teaching and learning
of Ho Chi Minh's thought at universities still have some limitations.
Therefore, it is necessary to have comprehensive solutions to overcome
inadequacies, improve the effectiveness of Ho Chi Minh's thought
teaching and learning in order to contribute to creating a new step with
higher results and quality. contribute to making Marxism-Leninism, Ho
Chi Minh's thought and the Party's lines and views play a leading role in
social life.

1. MO PAU

Dé thuc hién t6t muc tiéu dao tao theo
chuong trinh, gido trinh md&i cac moén Ly luan

Theo Tu twéng HO Chi Minh, gido duc 1y
luén chinh tri vira 1a thanh qua cua sy chét loc tinh
hoa van hoa dan tdc va nhan loai, vira mang dam
hoi thé cua cude séng. Nguoi can dan: “Viéc hoc
tap 1y luan chinh tri khong phai nham bién cac
dong chi thanh nhitng ngudi ly luan sudng ma
nhdm lam thé nao cho cong tic ciia cac dong chi
duoc tét hon, nghia 14 cic dong chi phai hoc tap
tinh than cta chu nghia Méc-Lénin dé 4 ap dung lap
truong, quan diém va phuong phép dy ma giai
quyét cho t6t nhimng van d& thuc té trong cach
mang ciia ching ta. Nhur thé hoc tap 1y luan cot dé
ap dung vao thuc t&” [1].

chinh tri trong béi canh hoi nhap qudc té va cach
mang cbng nghiép 4.0 trong giai doan hién nay.
Ngay tir Dai hoi lan tha X cua Pang da xac dinh:
“Coi trong bdi dudng cho hoc sinh, sinh vién khat
vong manh liét xay dung dat nudc giau manh, gin
lién 1ap nghiép ban than véi twong lai cua cong
ddng, cua dan toc, trau doi cho hoc sinh, sinh vién
ban linh, pham chét va 15i song cua thé hé tré Viét
Nam hién dai” [2]. Tuy nhién, viéc giang day cac
mon 1y ludn chinh tri ¢ nude ta hién nay van chua
hiéu qua; nhiéu giang vién van dang su dung
nhiing phuong phap truyen thu mot chiéu thay
doc tro chép”, tir d6 dan dén sinh vién cam thay
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nham chan moén hoc, tham chi ¢6 nhiing sinh vién
¢6 tam li e so mén hoc. Nghi quyét 37-NQ/TW cua
b chinh trj vé cong tac 1y luan da chi rd: “cong tac
1y luan con nhitng han ché, khuyét diém...cong tac
tuyén truyén gido duc, bdi dudng 1y luan chinh tri
con han ché vé chat lugng, trung lap vé noi dung,
chuong trinh gido trinh; cham d6i méi vé phuong
phap.” [3]. ) .

Ngoai ra, xu thé toan cau hoa, hoi nhap
kinh té qudc té dd va dang mo ra canh nhiing
canh ctra cho sy giao luu, hop tac, trao ddi, hoc
hoi; mé ra sy nang dong, sang tao cho sinh vién
phat huy t6i da ning lyc cia minh. Nhung, bén
canh do, hién nay cac thé luc thu dich 16i kéo, tac
dong, 1am cho sinh vién ngay cang c6 nhimg biéu
hién xa roi Iy tuong cach mang, giam sat niém tin
vao sy lanh dao cta Pang. Pong thoi, cude cach
mang khoa hoc - cong nghé¢ 4.0 dang bung nd
nhu vii bao da phan nao dua sinh vién dén véi 16i
song 4o, 16i sdng v cam, thiéu tén trong ngudi
khac; sinh vién dung trudc su nhiéu loan thong
tin, thiéu k§ nang xu 1y thong tin, ddn dén nhiéu
hanh vi sai trai...

Vi vay, d6i méi phuong phap giang day
nham ning cao hiéu qua nghién ciru va hoc tap
cac mon ly ludn chinh tri cho sinh vién, dac biét
1a mén Tu twong HO Chi Minh s& gitip sinh vién
ngdy cang c6 hing thu véi mén hoc va viée doi
mdi nay cling hoan toan phu hop véi chinh sach,
chu truong cua Pang, Nha nudc, ctia xa hoi, cia
thuc trang giang day trong nha truong cling nhu
phit hop voi xu thé cua thoi dai, nhu Két luan 94-
KL/TW ngay 28/3/2014 cta Ban Bi thu vé tiép
tuc d6i moi hoc tap 1y ludn chinh tri trong hé
thdng gido duc qudc dan: “Dbi méi viéc hoc tap
1y luén chinh tri trong h¢ thong gido duc quéc
dan nham tao budc tién moi, c6 két qua, chat
lwong cao hon, gop phan lam cho chii nghia Mac
- Lénin, tu twong HO Chi Minh va duong 16i,
quan diém cua Pang giit vai trd chi dao trong doi
song x4 hoi” [4].

2. NOI DUNG

2.1. Vai tro caa viéc hoc tap va giang day tw
twéng Ho Chi Minh trong cac truomg dai hoc
& Viét Nam hién nay

Tu tuong HO Chi Minh 12 tai san tinh than vo
gia cua bang ta, dan toc ta, nhan dan ta, la dong luc
tinh than to 16n thuc ddy manh m& cong cudc ddi
mai & nudc ta di téi thang loi. Tu tuong HO Chi
Minh, ddc biét 1a tw tuong va tim guong dao dic
cua Nguoi la nguon Co v cac thé hé nguoi Viét
Nam hdm nay va mai méi vé sau trong cuc hanh
trinh lich sur lau dai tai 1y twong xay dung mot nudc
Viét Nam phén vinh, vian minh va hién dai. Tu
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tuong HO Chi Minh chira dyng chan ly bén viing,
da duoc thyc tién cach mang Viét Nam, trong lich
sir cling nhur hién tai kiém nghiém va xac nhan. Tu
tuong HO Chi Minh khong chi ¢ ¥ nghia trong dau
tranh giai phong dan toc, trong cong cude doi Mai
ma con co gia tri bén vimg, lau dai ddi vai sy phat
trién cua dat nudc trong tuong lai. Tu twong HO Chi
Minh 14 tai san tinh than v6 cling to 16n va quy gia
cua Pang va dan toc ta. Chinh vi thé, nghién cau,
tong két dé van dung va phat trién tu tuong cua
Nguoi trong cdng cudc doi maéi hién nay 1a mot
nhiém vu hang dau cta toan Pang, toan dan ta.

Déi véi sinh vién - d6i ngii tri thirc tuong
lai cia nudc nha, viéc hoc tap tu twéng HO Chi
Minh ¢6 y nghia dac bi¢t quan trong, nhat 1a
trong thoi ky day manh cong nghiép hoa - hién
dai hoa dat nuéc, gan lién vei phat trlen kinh té
tri thirc, hoi nhap vao doi séng toan cau. Thong
qua viéc hoc tap tu tuong HO6 Chi Minh s& lam rd
va truyén thu noi dung hé thong quan diém ly
luan ctia Nguoi vé nhirng van dé co ban cua cach
mang Viét Nam, lam cho sinh vién nang cao
nhan thic vé vai trd, vi tri caa tu tuéng H6 Chi
Minh déi véi doi sbng cach mang Viét Nam; [am
cho tu tudéng cua Nguoi ngay cang git vai tro
cha dao trong doi séng tinh than caa thé hé tré.

Hoc tap, nghién ciru tu twong HO Chi Minh
s& boi dudng, cung ¢b cho sinh vién 1ap truong,
quan diém cach mang trén nén tang chu nghia
Mac - Lénin, tu twong H6 Chi Minh; kién dinh
muc tiéu doc 1ap dan toc gan lién véi chi nghia
x& hoi; tich cuc, chu dong ddu tranh phé binh
nhitng quan diém sai trai. Tir d6, sinh vién s& biét
van dung tu tuong Ho Chi Minh vao giai quyét
c4c vén dé dat ra trong cudc séng.

Hoc tap tu twong HO Chi Minh g6p phan
giao duc sinh vién dao duc, tu cich, 16i song,
pham chét cach mang, yéu cai tot, céi thién, ghét
ci 4c, cai xdu. Trén co s klen thire da hoc, sinh
vién s& van dung vao cudc song, tu dudng, rén
luyén ban than, hoan thanh tét chuc trach cua
minh, dong goép thiét thuc vao sy nghiép xay
dung va bao vé T6 qudc. Xuat phat tir vi tri, vai
tro rat to Ién caa mon hoc tu twdng HO Chi Minh,
c6 thé thay rang: Viéc nang cao hiéu qua hoc tap
va giang day tu tuong Ho Chi Minh & céc truong
dai hoc hién nay co y nghia hét stic quan trong.
Vi viéc nang cao hiéu qua hoc tap va giang day
tu twong HO6 Chi Minh, giang vién va sinh vién s&
nhan thic su sic hon nita V& tu tudng, tam
guong dao duc, phong cach H6 Chi Minh ndi
riéng va toan bo tu twéng cia Nguoi noi chung.
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2.2. Thuc trang viéc giang day va hoc tap tw
twong H6 Chi Minh trong cac trudng dai hoc
& Viét Nam hién nay

* Thuc trang vigc gidng day ciia gidng vién

Tu tudng Ho Chi Minh 1a mén hoc thudc
kién thtrc gido duc dai cwong dugc giang day cho
tat ca cac chuyén nganh dao tao ¢ cac truong dai
hoc. O cac truong dai hoc, viéc nghién ctru giang
day tu tuong HO6 Chi Minh duoc ap dung cho tat
ca cac ddi tugng hoc vién thudc cac chuyén
nganh cua hé chinh quy tép trung, tai chiic trong
va ngoai truong trinh d¢ bac dai hoc.

Trong thoi gian vira qua, viéc giang day tu
twong HO6 Chi Minh tai cac truong di dam bao dugc
ndi dung chuong trinh, theo ding thoi lugng Bo
Gi4o duc quy dinh, cic giao vién dd cd gang van
dung linh hoat, két hop nhiéu phuong phéap, hinh
thac, bién phap day hoc khac nhau, tly theo noi
dung cua tirng bai. Cac tiét hoc dugc trién khai giam
thoi luong 18n 16p, tang thoi gian nghién cuu, tu hoc
va cac khau thao luan, xémina... Hinh thic kiém tra,
thi hét mon ciing rat da dang gom: thi trac nghiém,
thi viét ty luan, thi van dap, viét tiéu luan, viét thu
hoach mén hoc... Nhin chung, viéc giang day tu
twong Ho Chi Minh da gitp cho sinh vién ¢6 nhiing
nhan thire dang dan, sdu sac vé nhiing ndi dung co
ban va gia tri to l6n cua tu tuong, dao dac, phong
cach H Chi Minh; tao su chuyén bién manh m& vé
y thire tu dudng, rén luyén va lam theo tu tuong, dao
duc, phong cach Ho Chi Minh trong sinh vién cac
truong dai hoc ¢ Viét Nam hién nay. Tuy nhién, viéc
giang day tu tuong HO6 Chi Minh & cac truong dai
hoc con mot sé han ché nhu sau:

Ther nhat: Thoi lugng danh cho mdn hoc tu
tuong HO Chi Minh it (chi ¢6 2 tin chi), trong khi
do s6 sinh vién trong mét giang duong thuong rat
dong (khoang 70 - 150 sinh vién). Vai thoi gian
giang it va sé luong sinh vién qua déng, giang vién
kh6 c6 thé truyén tai dugc diy du va sdu sic cac
ndi dung ciia mon hoc. Bong thoi, giang vién ciing
khé c6 thé phat huy tinh tich cuc cua sinh vién
trong hoc tap.

Thit hai: S6 lugng gio vién chuyén nghién
ctru vé tu twéng HO Chi Minh rat it, cha yéu la
gido vién kiém nhiém nhiéu mén. Cho nén, chit
luong gi4o vién chua cao va chua dong déu. Nhidu
giang vién chua thuc sy duoc dao tao chuyén sau
vé tu tuong HO Chi Minh. Nhiéu giang vién tach
roi1 day hoc voi nghién ciru khoa hoc, ho danh
phén 16n thoi gian cho viée giang day. Khong co
thoi gian cho nghién ctru khoa hoc, it bd sung céc
tri thire moi, do d6, nhiéu bai giang chua dap tmg
dugc yéu cau cua sinh vién va nha truong. Phuong
phép giang day hién nay van con thiéu hap dan vi
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giang vién chu yéu thuyét trinh. Trong qua trinh
giang day, tinh trang thay doc, trd ghi van con phd
bién khién cho cac tiét giang trd nén nham chan,
khién sinh vién khéng himg thu hoc tap. Cac
phuong tién bd trg cho mén hoc con thiéu vé sb
luong va chua dam bao yéu cau, chua duge dau tu
ding muc. Cac phuong tién day hoc hién dai néu
c6 dugc st dung thi méi chu yéu bot duoc cac
thao tac viét bang cho giang vién. Thu vién & cac
truong co it sach tham khao cho mén tu tuong Ho
Chi Minh, céc giao trinh va sach tham khao khong
dua cho sinh vién st dung. Kinh phi cta cac truong
dai hoc danh cho mén hoc ciing it hon cac mén
chuyén nganh nén viéc t6 chirc cho giang vién va
sinh vién di tham quan thuc té tai bao tang H5 Chi
Minh, cac dia danh gén véi su nghiép, cudc doi
hoat dong ctia HO Chi Minh rat kho thuc hién.

* Thuec trang hoc tdp ciia sinh vién

Thir nhat: Do dic thu cia cac truong dai
hoc la dao tao theo cac chuyén nganh nhu: Khoa
hoc k¥ thuat, kinh té, cong nghé thong tin.... cho
nén phan da sinh vién déu coi cdc mén 1y luan
chinh tri néi chung, mén tu twéng HO Chi Minh
noéi riéng 1a mén phuy, khong thudc chuyén nganh
cua minh nén khong chu dong hoc tap, chi hoc voi
muc dich thi cho qua hodc ddi pho. Ngoai ra, dac
thu ctia cac mén Ly luan chinh tri, nhiing khai
niém, thuat nglr mang tinh khai quat hoa, triru
tuong hoa cao, lai thuong duge xép vao chuwong
trinh hoc cac nam tha nhat, thir hai, khi sinh vién
tam 1y chua 6n dinh, chua quen vdi cac phuong
phép hoc ¢ bac dai hoc. biéu nay, khién cho cong
tac giang day cua gidng vién cling nhu viéc hoc
ctia sinh vién gdp nhiéu kho khin, tao tdm 1y chan
nan cua sinh vién déi v6i cac mon hoc. Mat khac,
hoat dong tu hoc ctia mdi sinh vién rat it, boi vi
khi cac nhom thuyét trinh, giang vién yéu cau
nhén xét va dat cau hdi, thuong sinh vién khong cé
¥ kién. Nguyén nhan 1a sinh vién khong c6 gi dé
hoi, khong biét hoi gi hodc hoi s¢ sai.

Thet hai: Nhin chung, trong gio hoc, ¢ mot
s6 sinh vién it tap trung, gan nhu khong chiu suy
nghi dé phét biéu y kién xay dung bai. Mat s6 sinh
vién ngdi hoc theo kiéu cd mat diém danh. Két qua
la sinh vién khong hiéu duoc hét y nghia co ban
cta van dé trong bai giang, két qua hoc tap thap,
diéu d6 cang lam cho sinh vién cam thay xa roi voi
mon hoc. Pa phan sinh vién khong chiu tim tai liéu
dé hoc tap va doc thém, néu c6 hoc thi chi hoc
nhiimg gi minh ghi duoc ¢ trén I6p, nhitng gi trong
gi4o trinh viét. Nhiéu sinh vién chwa két hop hoc
v6i hanh, dua nhitng kién thirc minh da hoc vao
thuc tidn cudc séng, khong chiu tim toi phuong
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phép hoc tap thich hop véi minh ma cha yéu 1a hoc
vet, hoc trudc quén sau.

Vi thuc trang giang day va hoc tip tu
tuong HO6 Chi Minh & cac trudng dai hoc hién nay,
rat can phai c6 céc giai phap dé khic phuc cac bat
cap, ndng cao hiéu qua giang day va hoc tap mon
hoc tu twong H5 Chi Minh nham gép phan tao
budc tién mai, ¢6 két qua, dat chét luong cao hon,
g6p phan lam cho chii nghia Mac - Lénin, tu tuong
HO Chi Minh va duong 16i, quan diém cua Dang
git vai tro chu dao trong doi song xa hoi.

2.3. Mt sb giai phap nhim nang cao hi¢u qua
giang day va hoc tap tw twéng Ho6 Chi Minh
trong cac trweong Pai hoc ¢ Viét Nam hién nay

Dé khic phuc nhiing bat cap da néu trong
phan thuc trang, nham nang cao hiéu qua day va
hoc tu tuong Ho Chi Minh ¢ cac truong dai hoc,
can thuc hién dong bo nhiéu giai phéap sau:

* \/¢ phia gidng vién

Dé giang day tot tu twong HO Chi Minh,
ngay tur dau nguoi giang vién phai nhan thirc dang
vé gid tri ly luan, khoa hoc va ¥ nghia sau sic cua
mon hoc nay. Tur d6, xay dung tinh cam, dong co
dung dan cho sinh vién trong qué trinh hoc tap.
Nha truong, khoa (Bo mén) Ly luan chinh tri va
ban than ting giang vién ludn dé cao trach nhiém
gido duc, dinh hudng, giai toa duoc tam ly go ép,
nang né, dé gidp sinh vién ngay tir khi budc chan
vao truong khdng c6 mac cam voi nhitng mén ly
luan no6i chung va tu tuosng HO Chi Minh noi
riéng. Mdi nguoi giang vién trudce tién phai 1a tam
guong sang dé sinh vién hoc tap va noi theo. Mdi
giang vién phai khdng ngirng boi dudng vé pham
chat chinh tri, tu dudng dao duc cach mang, luong
tdm va trach nhiém nghe nghiép.

Giang vién can thuong xuyén trau doi, tich
lity thém kién thirc, ddc biét 1a nhiing kién thuc
thuc t& vé than thé, su nghiép cla Ho Chi Minh
dé bai giang ciia minh thém phong ph, sinh
dong hon trong mdi gid giang. Trong subt qua
trinh giang day tu twong HO Chi Minh, giang
vién ngoai vi€c phai tao ra dong lyc tri tué, tinh
cam cho nguoi hoc, con phai tim dugc phuong
phap giang day tich cuc, tic dong co hiéu qua
vao qua trinh tu hoc, tu nghién clru cta sinh vién.
Giang vién khuyén khich sinh vién chi dong
tham gia tich cuc vao cac hoat dong hoc tép trén
16p. Pau mbi budi hoc trén 16p, danh mot khoang
thoi gian dé sinh vién trinh bay két qua tu hoc &
nha thong qua viéc thuc hién cac dang bai tap
nhu : Bai tap trac nghiém ; Bai tap tinh hudng;
Bai tap hung bién : xem mot doan phim tu li€u
vé HO Chi Minh rdi hing bién doan phim, chudi
hinh anh v& H6 Chi Minh qua cac thoi ky hoat
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dong dé 1am ndi bat dugc tu tudng, tim guong va
nhitng cong lao ma Nguoi da dong gop cho cach
mang va dan tdc... Sau do, sinh vién cac nhom
nhan xét, con giang vién nhan xét va danh gia sau
cung. Trong cac bai giang, giang vién phai quan
tam dén viéc goi y, mo rong kién thuc, dinh
hudng cho sinh vién nghién ctru. Nhiig van dé
chon dé giang day, trao d6i, giai quyét trén 16p la
nhing van dé c6t 161 mang tinh nguyén 1y cua bai
hoc va thudc vé phén kién thuc co ban. Nhiing
van d& khac giang vién nén goi y, mo rong,
huéng dan sinh vién nghién ctru tu hoc thong qua
hé thong tai liéu tham khao can thiét. Giang vién
nén to chue va huéng dan sinh vién ty hoc, bao
gdm hudng dan muc dich, yéu cau, ndi dung tu
hoc, tai li€u, cach tim tai li€u, cach doc tai li€u va
ghi chép khi tu hoc. Ty hoc phéi gin lién v6i qua
trinh kiém tra, danh gia.

Ngoai phuong phap day hoc truyén thong,
giang vién can két hop voi cac phuong phap day
hoc tich cuc nhu thao luan nhém, phuong phap
néu van dé, phuwong phap ké chuyén, phuong
phap dong vai, phwong phap du an, chiéu phim tu
li¢u... Pay l1a nhiing phuong phép gidng day theo
hudng 1y ngudi hoc lam trung tam, phat huy tinh
tich cuc, chu dong, sang tao cia nguoi hoc. Nén
ket hop phuong phap thuyet trinh v6i néu van dé,
van dap va ddi thoai. Su két hop ndy cung mt
lic s& phat huy dugc nhiing uu diém va khic
phuc dugc nhimng han ché cia timg phu'ong phap,
han ché tinh thu dong, y lai trong viéc tiép thu
kién thirc cua sinh vién, budc nguoi hoc phai tip
trung vao bai giang, phai suy nghi, déng gop y
kién xay dung bai hoc. Su két hop nay doi hoi ca
giang vién va sinh vién phai nd lyc cao, phai dau
tu nhidu thoi gian va cong sirc cho bai hoc. Viée
tang cuong day hoc néu van dé va van dap, doi
thoai doi hoi giang vién phai ¢ kién thuc sau
rong, phai chudn bj ki gido 4n va thuong xuyén
cap nhat nhiing tri thic, thong tin mai.

Giang vién can chi trong nghién ciru khoa
hoc va xem day 1a mot nhiém vy khong thé thiéu
trong d6i mdi phuwong phap. Nghién ctru khoa
hoc 1a dong luc thic ddy say mé nghé nghiép,
giup cho giang vién lam chu dugc tri thirc trén co
s& doc 1ap, suy nghi, sang tao. Pong thoi, qua do
giang vién biét van dung tri thirc vao bai giang va
thyc tidn cudc séng. Nghién ciru va sir dung hop
Iy kinh dién 1a mot viéc can thiét, 1a yéu cau bat
budc dbi voi gido vién cac mon 1y luan Mac -
Lénin néi chung, tu tuong HO Chi Minh néi
riéng. Nghién ctru kinh dién giup cho ngudi gido
vién hiéu diing thyc chét, chinh xac cac tu tuong,
quan diém cia tu tuong HO Chi Minh. D¢ 1a co
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so 1y luan tin ciy nhit trong quéa trinh nghién
cliiu, bién soan bai giang. St dung hop li kinh
dién s& nang cao chét lugng bai giang, dem lai sy
hap dan va niém tin cho ngudi hoc.

Pé nang cao chat luong giang day, trong
ting bai giang, giang vién can chi y lién hé voi
thuc tién trong nude va qudc té, véi duong 16i,
chinh sach cia Pang va phap luét cia Nha nudec.
C6 thyc tién minh hoa bai giang sé& tré nén sinh
dong hon, hép dan hon, lam cho sinh vién tiép
thu nhanh va d& hiéu bai hon. Tréanh vén dung
mot cach chung chung, go ¢p, trung 1ap mét van
dé, mot quan diém trong nhiéu bai. Can chu dong
bam sat dbi twong nghién ciru cua tu twong HO
Chi Minh dé khong lam dung hoic di qua xa noi
dung mén hoc.

Pé bai giang tu tuong HO Chi Minh that
phong phu, hip dan, Giang vién trong qua trinh
giang day can da dang hoa phuong tién gido duc:
Bai giang 1y ludn chinh tri can soan theo gi4o an
dién tir, sir dung hinh anh sinh dong két hop véi
cac doan video minh hoa... Phong hoc can trang
bi ban ghé d& di chuyén dé c6 thé thao luan
nhom, cic phuong tién nghe nhin, may chiéu da
ning (Projector), may vi tinh nbi mang dén 16p
hoc dé c6 diéu kién thu - phat théng tin nhanh
chong, kip thoi cho giang vién va sinh vién.

Nhimg van dé néu trén neu dugc giang
vién chi y dé cap va giai quyét t6t s& gop phan
rat 1on trong viéc nang chat luong giang day mén
tu twong HO Chi Minh, gop phan ning cao chat
lugng dao tao cua cac truong dai hoc hién nay.
*\/é phia nha truong

Nha truong va khoa (b6 mon) Ly luan
chinh tri phai ludn tao moi diéu kién thuan loi
cho ddi ngii giang vién giang day tu twong Ho
Chi Minh duoc hoc tap cac chuyén d¢, nang cao
trinh d6 két hop vai viéc di thyc té, khao sét ¢ co
s dé tir d6 co kién thic thuc té va sy sang tao
trong giang day. Can c6 chinh sach lwong,
thuong hop 1y dé giang vién du séng bang nghé
cia minh, chuyén tdm vao viéc nang cao chat
luong giang day.

Hién nay, sb luong giang vién giang day tu
tuong HO Chi Minh duoc dao tao ding chuyén
nganh ¢ cac truong khong nhidu. Phan 16n van l1a
giang vién chuyén tir cac mdn Iy luan khéc sang
day tu tuong HO Chi Minh cho nén chat lugng
giang day chua that sy hi¢u qud. Nha truong nén
bo sung thém giang vién day tu tusng Ho Chi
Minh, chu trong den nhitng giang vién da duoc
dao tao bai ban vé chuyén nganh nay. Nha truong
nén tao moi diéu kién dé giang vién dugc boi
dudng, tuy boi dudng nang cao trinh do chuyén
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moén, thuc hién nghién cau khoa hoc, khai thac
cac phuong tién hién dai nhiam hd tro hoat dong
giang day; tao diéu kién di thim quan thuc té dé
lam phong phu thém cho bai giang.

Tang cudng quyén tuy chil va ty chiu trach
nhiém cho giang vién nhu: Giang vién c6 thé
quyét dinh diéu chinh hinh thirec hoc tap cho céac
tiét hoc khi thy can thiét. Qua do, nguoi giang
vién budc phai khong nging nang cao chat luong
bai giang dé dap ung sy diéu chinh hinh thirc hoc
cling nhu nhu cau cta sinh vién. Tang cuong dau
tu co s& vat chat, trang thiét bi day hoc, cac loai
sach, gido trinh, tai li¢u tham khao cho mén tu
tuong HO Chi Minh, dic biét can bo sung thém
cac bang tu liu vé Chu tich H6 Chi Minh dé
chiéu cho sinh vién xem. Trung tdm thong tin -
thu vién cua céac truong dai hoc can m& thuong
Xuyén ca nhimg ngay nghi dé sinh vién c6 diéu
kién hoc tap va nghién cuou tot hon. Khéc phuc
tinh trang qua tai cia cac giang duong. Trong cac
giang duong can c6 day du cac thiét bi can thiét
hod trg cho qua trinh hoc tdp va giang day nhu:
may chiéu, internet, may diéu hoa...

Nha truong cung Poan thanh nién nén
trién khai xdy dung trang web vé tu tudng, tim
guong dao dirc, phong cach H6 Chi Minh. Trong
trang web s€ dua cac ndi dung chinh trong tu
tuong HO Chi Minh, tim guong dao duc, phong
cach HO Chi Minh thong qua cac cau chuyén keé,
hoi ky cua cac déng chi 1anh dao, hoc tro than
can ctia Nguoi. Trang web ciing can kip thoi cap
nhat nhitng vin ban, nghi quyét chi dao cua cac
B9, Ban, nganh vé Cudc van dong hoc tdp va lam
theo tur tuong, dao dirc, phong cach H6 Chi Minh
dé sinh vién trong trudng nhanh chong nim bit
thong tin va hudng Gng tham gia.

Ngoai ra, nha truong can co ché do khen
thuong, phé binh, ky luat dé dong vién can bo,
giang vién trong cong tac nghién clru va giang
day. Day la mdt bién phap kich thich nhiing ca
nhan, tdp thé co thanh tich tdt trong cong tac
chuyén mén, dong thoi ciing giam bét nhiing hién
tuong 1am can tré va anh hudng x4u t6i hinh anh
doi ngii giang vién trong moi trudng su pham.

*Vé phia sinh vién

bé nang cao hi€u qua viéc hoc tap va
giang day tu tuong HO Chi Minh, can phai dong
thoi ning cao chit luong day cua giang vién va
chat luong hoc tap cua sinh vién. Thuc t& cho
thiy, tinh trang hoc tap cic mén ly luan Mac -
Lénin n6i chung va tu tuéng HO Chi Minh néi
riéng ¢ cac truong dai hoc la chua cao. Mot bo
phén khong nho sinh vién chua c6 y thuc hoc tap
cac moén ly luan, con chan nan, tho o, ddi pho.
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Cho nén dé nang cao chit lwong hoc tap tu tudng
Hb Chi Minh trong cac truong dai hoc, mdi sinh
vién can phai:

Thit nhdt: MGi sinh vién phai tu nang cao
nhan thirc cia minh vé vai tro, tim quan trong
clia mon tu tudng HS Chi Minh, tir d6 hinh thanh
cho minh sy hting tht that sy v&di mon hoc.

Thir hai: Sinh vién phai thuong xuyén doi
méi phuong phap hoc tap. Dé dat dugc két qua tot
ctia mén hoc thi phuong phép tu hoc 1a yéu t6 quyét
dinh. D6i véi mdi ndi dung cua timg bai hoc, sinh
vién phai c6 cach tiép cin khac nhau, trong sy khac
nhau d6 can tim ra phuong phép ndo 1a thich hop
cho minh, phu hop vé6i kha ning cia minh nhit.
Diéu nay s& gitp cho sinh vién chi dong linh hoi
kién thure va dat hiéu qua cao hon.

Thit ba: Sinh vién can tap trung cao do trong
qua trinh nghe giang ¢ trén 16p. Trong nhiing gid
hoc, sinh vién can tap trung suy nghi dé tra 10i cac
cau hoi cua giang vién, tich cuc phat biéu y kién
xay dyng bai. Can Iya chon nhimg tai liéu hoc tap
phu hop, cht y chon nhiing tai liéu giang vién gidi
thiéu. Bo1 1€ hién nay tai liGu vé tu tuong HO Chi
Minh rét phong phu va da dang, khong phai tai liéu
nao ciing dung dén va day du, nhét 13 nhimg tai liéu
trén mang internet.

Thir tu: Ngay sau khi hoc xong mot bai,
mot chwong, sinh vién nén chu dong lap ra dé
cuong hodc dan ¥ cua bai d6 ngay, nhu thé kién
thirc thu duoc van con day da. Phuong phép nay
gitp sinh vién rén luyén dugc cach ghi chép,
nghién ctru phan tich tai liéu va xay dung lai theo
mot cach méi, c6 hé thdng logic. Nhu vy, sinh
vién s€ co cach trinh bay thong tin cua bai giang
mot cach khoa hoc, sinh vién s& hiéu k§, hiéu sau
nhimg gi minh da hoc, tur d6 biét van dung nhiing
kién thtrc d& hoc vao cudc song.

Thir nam: Sinh vién nén tich cuc tham gia
vao cac budi hoi thao chuyén dé vé tu twong HO
Chi Minh, cac budi xémina, cac cudc thi tim hiéu
vé tu tuong, tim guong dao dirc, phong cach Ho
Chi Minh... Cac cudc thao ludn va cac budi
xémina 1a hinh thuc hoc theo nhém hodc theo to
nham muc dich cing ¢, khic sau nhing diéu da
nghe va dd hoc trong gio chinh khoa. Dong thoi
v6i vigc tham gia cac hoat dong trén s€ hinh
thanh trong mdi sinh vién théi quen quan tim dén
modn hoc tir d6 nang cao nhan thirc vé& tAm quan
trong cua mon hoc, tao hirng thi hoc tap.

3. KET QUA

Dat nudc ta dang trong thoi ky ddy manh
cdng nghiép hoa, hién dai hoé; cong cudc doi mai
cua chung ta da dat dugc nhitng thanh tyu dang
ké. Tuy nhién, nhitng dién bién ngay cang phic
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tap, nhanh chong, khé luong, cia tinh hinh thé
gidi tac dong dén Viét Nam khong nho, doi hoi
can thiét phai 1am sang to dé tim ra giai dap ding
dan. Giao duc Iy luan, hoc tap Iy luan, truyén ba
ly luan cang tré nén cap thiét hon bao gio hét
nham lam cho céan b, dang vién, quan chdng
nhan dan, dac biét 1a thé hé tré nam viing Iy luan
cia cha nghia Mac - Lénin, tu tuong HO Chi
Minh, quan diém, duong 16i cua Pang, nang cao
pham chat cach mang va niang luc hoat dong thuc
tién, huéng dan ho van dung nhing hiéu biét ay
vao cudc song nhiéu bién dong hién nay. Trong
bdi canh d6, nang cao hiéu qua hoc tap va nghién
ciru cac moén ly luan chinh tri néi chung va moén
Tu twong HO Chi Minh néi riéng tai cac truong
dai hoc, cao déng O nudc ta hién nay la van dé vo
cing quan trong va cap thiét. Dé nang cao hiéu
qua hoc tap va giang day, ching ta can phai tich
cuc d6i méi phuong phap giang day, két hop
phuong phap giang day truyén théng voi cac
phuong phap day hoc tich cuc theo huéng lay
ngudi hoc 1am trung tam, két hop véi viée ap
dung cong ngh¢ thong tin vao trong qua trinh day
hoc. Ngoai ra, can quan triét quan diém gido duc
1i Iuan chinh tri phai biét gan li luan véi thuc tién
cude song "Ly ludgn di déi véi thuc tién”, "Ly
lugn két hop véi thuc hanh", " dé tao dong luc,
kich thich sy himg thu d6i véi nguoi hoc.

Thong qua bai viét nay, tac gia hy vong s&
gop mot phan kinh nghiém nhé bé vao viéc nang
cao chit lugng hoc tap va giang day mén hoc nay.
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Tom tit

Tur khoa:

Bo gia khoan; Dau miii kﬁoan;
D6 mon; Khai théac than; N6 min;
Tao lo.

Cong tac xay dung co ban cac duong 10 khai thac ham 16 &
vung than Quang Ninh. Mot trong nhirng phuong phap pho bién
hién nay la phuong phap khoan n6 min. Viéc tao 16 khoan noé min
duoc thyc hién bang phuong phap khoan dap. Trong qua trinh
khoan, miii khoan tiép xtc v6i dat d4 va tuy theo do kién c6 cua dat
d4, lyc dap do miii khoan tac dong vao dat da la nhiing yéu t6 anh
huong dén d6 mon ciia miii khoan. Trong bao cdo ndy, nhom tac
gia trinh bay két qua nghién ciru anh huong ciia luc dap P dén tudi
tho ctia dau miii khoan khi khoan dit dé tao 16 né min trong ham 10
vung than Quang Ninh. Két qua nghién ctru duoc dung dé tinh toan
miii khoan, céc chi tiét, cum chi tiét bo gia khoan va tinh tng sut,
bién dang mot s cum chi tiét cua thiét bi khoan.

Abstract

Keywords:

Drilling tripod; Drill bit;
Wear resistance; Coal mining;
Blasting; Create blasthole.

At present, drilling-blasting method is the most popular
method to build the development shafts at Quang Ninh
underground coal mines. Percussion drilling method is often
chosen. In drilling process, the bit impacts the rock and creates the
percussive force which will, depending on the rock strength,
influence on its wear resistance. In this paper, the authors will
present a research result of the impact of the percussive force P on
the drill bit’s lifespan which is used to create blastholes at Quang
Ninh underground coal mines. This research result can be used for
designing and analysis of drilling tools, components as well as
checking for strength of drilling components.

1. PAT VAN PE

Theo chién lugc phéat trién caa nganh Than,
tam nhin dén nam 2025; san lugng than khai théc
ham 16 khoang 60 trigu tin/ndm, chiém ti I¢ ngay
cang 16n. Dé dat muc tiéu do, nganh Than phai
day manh viéc xay dung cac dudong 16 co ban

phuc vu cho cbng tac khai thac. Hién nay, thi
cong cdc duong 16 co ban trong nganh Than chu
yeu dung cong ngh¢ khoan n6 min. Dé ting nang
suat, tang tudi tho cua chi tiét va may khoan can
thiét phai nghién ciru, thiét ké céc chi tiét va may,
tinh todn mot sb thong sé cua céac chi tiét, xac
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dinh luc dap, ang suat, bién dang mot s6 cum chi
tiét trén may khoan, dic biét 1a dau mili khoan
dung d¢ khoan tao 156 noé min khi thi céng céc
duong 10 co ban dung trong khai thac than ham
10 vung Quang Ninh.

Miii khoan dap dung dé pha v dat da tao
thanh 18 khoan. Miii khoan dugc ché tao bang
thép c&c bon dung cu c6 ham luwgng cac bon tur
0.7 d&én 1% bang phuong phap rén sau d6 mai
sac. Khi phan ludi cat c6 gan hop kim cing thi
mili khoan cé thé dugc ché tao bang phuong
phap dac. Khi khoan, miii khoan bi mon ludi va
duong kinh do ma sat véi dat da khoan, duong
kinh nho dan, géc sic tro thanh tu, néu khéng
mai hoic thay miii khoan mai thi khdng thé tiép
tuc khoan dugc nita. Sy mon cta miii khoan phy
thuoc vao nhiéu thong sd nhu: Goc sic, do kién
Co clia dit da khoan, xung luc dap, goc xoay sau
mdi lan dap, vat liéu 1am mii khoan, tan sé
dap...Viéc xac dinh tuoi tho cua miii khoan, chiu
anh huong cia nhiéu thdng s6 néu trén c6 y nghia
khoa hoc va thuc tién Ion nhim tang ndng suét,
ha gia thanh 1m khoan va gép phan cha dong
trong viéc 1ap ké hoach san xuit, bao dudng, sira
chita va mua sim thiét bj.

Viéc nang cao tudi tho cua dau miii khoan va
nang cao hiéu suat khoan can nghién cu quy luét
anh huong cua cac tham So dén do6 mon dau mii
khoan, luc dap 1a thong s anh huong I6n dén do
mon déu miii khoan va tudi tho dung cu khoan.

Trong giGi han b&o c&o nay, nhom téc gia
néu mot phuong phap xac dinh anh hudng cua
lyc dép P dén tudi tho ciia diu mii khoan khi
khoan dét da tao 16 nd min trong khai thac than
ham 10.

2. NOQI DUNG NGHIEN cUU
2.1. CAu tao co ban ciia dau miii khoan dap [1]:
Dung cu cta khoan dap 1a dau miii khoan
va choong khoan duoc ché tao tir loai thép dic
biét, mot dau dung dé pha v dat da goi la dau
miii khoan, con dau kia lap voi may goi 1a dudi
choodng. Than choong ¢6 16 dé dan khi nén hoac
nudc téi dau khoan dé thoi phoi. Than choodng
lam nhiém vu truyén luc doc truc gdom luc day va
luc dap toi dau khoan; dinh huéng cho 16 khoan;
thoat phoi. C6 hai dang choong khoan: Choong
khoan lién va Choong khoan c¢é dau miii khoan
théo ldp duoc.

Piu miii khoan [1]:

Qﬁu mii khoan dung dé pha vo dat da tao
thanh 16 khoan gom nhiéu loai. Hinh 1 1a loai
khoan dap kiéu chir thap [1]. Miii khoan dugc
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ché tao bing thép cac bon dung cu c6 ham lugng
cac bon tir 0.7% dén 1% bang phuong phép rén
sau d6 mai sac [3]. Khi phan ludi cit ¢ gin hop
kim ctng thi miii khoan c6 thé duoc ché tao bang
phuong phap duc. Khi khoan, miii khoan bji mon
ludi va duong kinh do ma sat véi dat da khoan,
duong kinh nho dan, géc sac trg thanh td, néu
khéng mai hoac thay mii khoan mai thi khéng
thé tiép tuc khoan dwoc nira. Sy mon cua miii
khoan phu thudc vao nhiéu théng s6 nhu: d6 kién
cb cua dat da khoan f, xung lyc dap (luc doc truc
Py), g6Cc sic cua ludi cat o, vat liéu lam mii
khoan, tan sé dap...

Hinh 1. Hinh dang dAu miii khoan
dap c6 ludi dang chir thap [2]

Tuy thudc vao do Kién cb va cau tao cua dat
d4, chon dau miai khoan dap c6 goc sic nhu sau:
dé khoan dit da mém, goc sic cua ludi 13 o =
90°, dat d4 cung trung binh o = 100° + 110°va dat
da cang o = 120°.

Pau miii khoan c6 ludi dang chir thap dung
dé khoan dat da niit né manh. Pau khoan roi bao
gom nhiing loai c6 duong kinh nhu sau: 28, 32,
36, 40, 42, 44, 46, 52, 60, 65, 75, 85 mm,[1].

Trong qué trinh khoan, ¢au miii khoan dé& bi
mon ludi va mon dudng kinh, ¢ thé phuc hoi
bang cach mai nhung phai dam bao giir cac thong
s hinh hoc cua nd va phai tao truéc dién tich
mon thich hgp khoang 0,2 mm.

2.2. Thiét bi va doi twgng nghién ciru

- Thiét bi va dau miii khoan:

+ May khoan dap khi nén, ga dat trén gia
khoan c6 céac thiét bi didu khién dién, thiét bi
thiry khi va b thiét bi do di kém (hinh 2);

+ Pau mili khoan dap khi nén hinh chix
thap (hinh 3);

- C4c thdng sb ban dau

+ ba vang Quang Ninh, thugc loai da cat
két thuong co do kién cb f = (6 + 8). Cac mau da
dua vao phan tich theo bang phu luc 4 [3];
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+ May khoan: ap sudt khi nén p =
(0,4+0,48) MPa, tan sb dap (1880+2000)
lan/phat, téc d6 choong khoan (360+600)
vong/phat; lec dap (80+90) kN;

+ Pudng kinh miii khoan d = 42mm; goc
sic a = (100+120) do.

2.3. M hinh thye nghiém va cach tién hanh

Pé nghién cau thir nghiém danh gia su
anh huong cua céc thong sé cong nghé dén hiéu
suét va tudi tho cia dung cu khoan, nhém téc gia
da thiét ké ché tao thlet bi thir nghiém su dung
may nén khi lam nguon cung Cép ning luong.
Phan tir phan phéi khi cu thé 1a van phan phéi, n6
¢6 nhiém vu phan phdi dong khi nén dén thiét bi
cbng t&c la xy lanh luc va may khoan. Van mot
chiéu c6 tac dung dan dong khi di theo mot chiéu
va chan dong chay di theo hudng nguoc lai, van
phan phdi cho dudng din khi nén vao xy lanh di
theo chiéu nhét dinh va cac phan tir khi nén khéc
(binh tich khi nén; hé thong duong ong dan; cac
van diéu khién; van an toan va cac dong hé do...).
Bo thiét bi do thong sb khoan (bo chuyén doi,

cam bién hanh trinh, bo xi ly tin hiéu do, man
hinh vi tinh...) va phu tai, toan bo duoc lip dat
trén gia khung bang thép chéc chan.

Thiét bi thir nghiém c6 céc thanh phan
chinh gém: thiét bi ga lip may khoan dap, hé
thong do cac tham s6 khoan dap va phan mém
diéu khién, thu thap va xt ly sé liéu.

Thiét b thir nghiém c6 cau tao co ban
nhu hinh 2 gom céc bo phan va chi tiét chinh:

- May khoan dap khi nén 38 c6 cau tao
ddng bo: ¢6 co ciu xy lanh khi nén 7 dé 4n mii
khoan vao 16 khi khoan va dua miii khoan ra khoi
16 khoan; dau khoan lap trén gia khoan 10 dan
tién cau tao bang thép dinh hinh (gia khoan va bo
xy lanh khi nén c6 thé chinh theo yéu cau thuc
té). Cum dau khoan truot duoc véi gia khoan.

- Cum gia d& dau khoan lién két véi gia
khung biang cac bu 16ng, c6 thé quay quanh
duong tam. (hinh 2),
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Hinh 2. Thiét b thir nghiém khoan (thiét ké Inventor [7])

1- Bu 16ng; 2- Bu long; 3- Bu 16ng; 4- Bu long; 5- Mat trén; 6 -Thanh d& Xi lanh; 7 - Xi lanh; 8- Truc
di chuyén; 9- Hop diiéu khién dién; 10- Khéi chuyén dong; 11- Bém Xi lanh; 12- Thanh dg; 13 - Bu
long; 14- Bu léng; 15- Bu 16ng; 16- Tru d& trai; 17- Bu 1dng; 18- Banh xe; 19- Thanh giing gita; 20-
Thanh giang doc; 21- Thanh trugt; 22- Chan d&; 23- Thanh giang ngang; 24- Bu 16ng; 25- Bu 16ng;
26- Tay quay diéu khién; 27- Truc vit me; 28- Chéan d&; 29- Pai 6¢ vit me; 30- Bém; 31- Thanh di
chuyén; 32- P4 miu; 33- Pau mili khoan da; 34- Choong khoan; 35- Thanh giing ngang; 36- Tru d&
phai; 37 - Vong kep gilt may khoan; 38- May khoan dap; 39- Gia do xi lanh.

- Toan bo cac cum néu trén lién két véi
gid khung bang bu 16ng, khép néi va bac;
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toan bo mod hinh thiét bi dwoc di chuyén bang
banh xe 18;

MAu vat liéu ddu miii khoan dwoc chon
dé nghién ctu 12 mau dau mili khoan dap dang

* Pau miii khoan thir nghiém

dau chir thap lay tai cac Cong ty than ving
Quang Ninh. Két cau cia mau dau miii khoan
dap nhu hinh 3.

Pé
?
L
'
l
1
|
|
|

Hinh 3. Mau d4u miii khoan dap kiéu chit thap

2.4. Két qua nghién ciru thir nghiém

Dé danh gia anh huong cua luc dap va
goc sic dén cuong dd mon dau mii khoan, tién
hanh thur nghiém xac dinh cuong d6 mon cua
dau miii khoan khi thay déi goc sic cua dau miii
khoan tai 5 gia tri [100, 105, 110, 115, 120] dd,
tuong tng voi 21 gia tri luyc dap cach nhau 0,5

kN tir 80 dén 90 kN. M&i thir nghiém duoc tién
hanh 05 1an, sau khi loc cac gié tri bat thuong, gia
tri do duoc lay trung binh cong cua cac gié tri do.
Tong hop két qua do cudng d6 mon cua mii
khoan tuong @ng Véi cac gia tri goc sic va luc
dap nhu trong bang 1.

Bang 1. Cuong dd mon i (%) clia miii khoan theo Iy dap Py va goc sic a

ac o 0 0 0 0 0

Luc dap Py 100 105 110 115 120
80 0,1202 0,1262 0,1326 0,1402 0,1531
81,0 0,1220 0,1280 0,1340 0,1420 0,1550
82,0 0,1240 0,1300 0,1360 0,1440 0,1570
83,0 0,1260 0,1320 0,1380 0,1460 0,1590
84,0 0,1280 0,1340 0,1400 0,1480 0,1610
85,0 0,1301 0,1360 0,1422 0,1501 0,1632
86,0 0,1320 0,1380 0,1440 0,1520 0,1650
87,0 0,1340 0,1400 0,1460 0,1540 0,1670
88,0 0,1360 0,1420 0,1480 0,1560 0,1690
89,0 0,1380 0,1440 0,1500 0,1580 0,1780
89,5 0,1390 0,1450 0,1510 0,1590 0,1790
90,0 0,1402 0,1460 0,1523 0,1605 0,1766

* Xay dung phwong trinh quy hoach thuc
nghiém phéan anh sy anh huéng cia lwe dip va
goc sic toi cwong do mon dau miii khoan

Trén co so s6 lidu thar nghiém do xac
dinh cuong d6 mon dau miii khoan theo luc dap
va goc sac trong bang 1, chon ham hdi quy thyuc
nghiém dang da thirc bac hai cua hai bién sd, su
dung phwong phap héi quy thuc nghiém cuc tiéu
binh phuwong nho nhét [4], xac dinh duoc cong
thirc hoi quy thuc nghiém biéu dién quan hé cua

ham cuong do mon I, theo luc dap P, va goc

sic o nhu sau [3]:

i, =0,7688-0,01120+0,00446.P, +5,137.10 °a®
+1,823.10°a.P, +2,67.10° P?

So sanh sai so héi quy thuc nghiém nhu bang 2
va cac hé sb trong phuong trinh héi quy thuc
nghiém d3 dugc kiém tra sy tuwong thich theo
tiéu chuan Fisher [4].

Bang 2. So sanh sai s6 va kiém tra sy tuong thich
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Gocsac | Pk in TN inHQ | Saiso | Gocsiac | Pk ih TN inHQ | Saiso

a(do) | (kN) (%) (%) | Ain(%)" | a(d9) | (kN) (%) (%) | Ain(%)"
100 80,0 0,1202 0,1215 | 0,0108 110 90,0 0,1523 | 0,1527 | 0,0026
100 85,0 0,1301 0,1303 | 0,0015 115 80,0 0,1402 | 0,1409 | 0,0050
100 90,0 0,1402 0,1405 | 0,0021 115 85,0 0,1501 | 0,1511 | 0,0067
105 80,0 0,1262 0,1254 | 0,0063 115 90,0 0,1605 | 0,1627 | 0,0137
105 85,0 0,1360 0,1347 | 0,0096 120 80,0 0,1531 | 0,1525 | 0,0039
105 90,0 0,1460 0,1454 | 0,0041 120 85,0 0,1632 | 0,1632 | 0,0000
110 80,0 0,1326 0,1318 | 0,0060 120 90,0 0,1766 | 0,1752 | 0,0079
110 85,0 0,1422 0,1416 | 0,0042

Tir cong thac thuc nghiém (1) v& duge do
thi 3D biéu dién quan hé cua cudong do mon
I, vao dong thoi lue dap P, va goc sac o nhu
hinh 4, va cac d thi 2D phan &nh su phu thugc
cua cudng ¢ mon i, vao goc sac tai mot sb huc
dap khac nhau nhu hinh 5 va phu thudc vao luc
dap tai mot so6 goc sac khac nhau nhu hinh 6.

0.175

0.17
02
0.165

018t 0.16

e 015
016
015

014y 0145

Cuong do mon ih (%)

0.14

0.135

0.13

86 115

B

0.125

1o

2
80 100

Luc dap Pk (kN) Goc sac apha (do)
Hinh 4. D6 thi quan hé cuong d6 mon in voi goc
sac o va lyc dap Pk

3. NHAN XET

Tir cong thic thuc nghiém (1) cho thay,
hé s6 cua luc dap P 1a 0,00446>0, c6 nghia
la trong khoang d¢ kién 96 dang xét cuong do
mon iy bién thién dong bién vai do kién co f, tic
1a khi d¢ kién cd tang, thi cuong d6 mon ting.
Con hé sb cua goc sic o 14 —0,0112 <0, co
nghia 14 trong khoang géc sic dang xét cuong
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Guong do mon ih (%)

100 105 110 13 120
Coc sac (do)
[—— Khi Iuc dap Pk = 80 — — Khi luc dap Pk = 85 — - Khi luc dap Pk = 90|

Hinh 5. D) thi quan hé cudong d6 mon véi goc sic
khi lyc dap khac nhau

Cuong do mon ih (%)

s1 5 55 %
Luc dap Pk(kN)

|—Klngocsac=100——}(higocsa:=110—‘Khigocsac=1:0|

Hinh 6. D thi quan h¢ cuong do mon véi lyc dap
khi goc sac khac nhau
d6 mon in bién thién nghich bién véi goc sic, tic
la khi gbéc sac tang, thi cudng d6 mon cd xu
huéng giam. Cling trong cong thirc thuc nghiém

(1), hé sé dai luong bac hai cua luc dap sz la
2,67.10°>0 o’ 1a
5,137.10° >0 va cua tich hai dai luong
o.P la 1,823.107° > 0. Do c4c hé sé nay déu

cia goc Ssic
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duong cho thiy cudng do mon bién thién dong
bién voi cac dai luong béc hai. Nhu vay, c6 thé
thay trong khoang luc dap va goc sic dang xét,
ham cudong d¢ mon c6 xu hudng ting theo su
tang 1én cua cac dai lugng véi muc taing nhanh
hon khi Iyc dap va goc sic c6 gia tri 16n hon.

Su anh huong cua luc dap va goc sic téi
cuong do mon duoc thé hién rd hon trén do thi
3D hinh 4 va cac d6 thi 2D Hinh 5 va 6. Xét vé
dinh luong, véi mot luc dap nhat dinh cua may
khoan, khi ting goc sic tir (100+120) do, cuong
dd mon tang khoang 0,021%. Con véi moi loai
miii khoan c6 goc sic nhét dinh, khi diéu chinh
luc dap cua may khoan (80 + 90) kN, cuong do
mon tiang khoang 0,029%, v4i muc tang trong
khoang gdc sac tir (115+ 120) do tang gan gap
hai 1an muc ting trong khoang (100+115) do
(hinh 5). Nhu vay, doi véi dat da vang mo than
Quang Ninh (c6 d6 kién cb phd bién trong
khoang f=6 + 8), dé nang cao hiéu suat khoan
can phai ting luc dap, nén co thé diéu chinh
may khoan sao cho ¢ luc dap cao, tuy nhién khi
d6 cudong d6 mon cua miii khoan ting nhe va dé
giam muc do ting nay can phai st dung mii
khoan c6 goc sac nho, tét hon 1a dudi 115 db.

Nhu vy vé6i viing goc sic da xac dinh
hop ly trong khoang I&n can 110 d cho phép co
thé diéu chinh lyc dap cia may khoan & mic
cao dé bao dam va nang cao hiéu suat khoan.

4. KET LUAN

Véi cac két qua nghién ciru néu trén da
dua ra dwoc sy anh huong cua lwe dap va goc
Sic toi cuong d6 mon dau mili khoan, cho phép
tinh toan, lya chon va xac dinh dwgc dd mon
dau mili khoan theo hudng ting tudi bén, dam
bao cho thiét bi khoan lam viéc theo yéu cau dat
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ra khi khoan 18 né min phuc vu dao cac dudng 10
co ban trong xay dyng, khai thac mo ham 10 ving
than Quang Ninh. Nham ting ning suat, ha gia
thanh va gop phan chu dong trong viéc lap ké
hoach san xuét, sta chira thiét bi khoan.
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Tong quan vé co ché d4nh huwdéng cua cac yéu to va gidi phap
nang cao tinh noi ciia mun than

Luu Quang Thiy?

1Phong Té chic can bg, Truong Pai hoc Cong nghiép Quang Ninh

* Email: thuycngn@gmail.com
Mobile: 0912272046

Tom tit

Tur khoa:
Man than; Tinh ndi;
Yéu to anh huong.

Tuyén noi;

Noi dung bai bao gisi thiéu mot cach tong quan két qua mot 50
cong trinh nghién ciu d1en hinh vé& co ché anh huong cua cac yeu
t6 nhu: dic diém két cau va thanh phan héa hoc cua than, dic diém

bé mat phan chia pha, hinh dang va kich thudc hat, qué trinh nhiét
phan than ¢ nhiét do thip, do nhdm bé mit cua than dén tinh chat
hoa ly bé mat than, hay anh hudng dén tinh noi va hi¢u qua tuyen
ndi mun than. Bai bao ciing di sau gioi thigu tong quan vé mot sb
giai phép nhiam nang cao tinh ndi va hiéu qua tuyén ndi mun than.

1. PAT VAN PE

Tuyén ndi min than c¢6 céng nghé don gian,
dé quan ly va duogc sir dung rong ri tai Viét Nam
va trén Thé gi6i M. Ngoai ra trong nhiing nim gan
day, cung voi qua trinh co gigi hda nganh than
cling nhu khai thic ngay cang xudng sau lam cho
chat luong than nguyén khai ngay cang giam, ty 18
mun than trong than nguyén khai co Chleu hudng
gia ting. Mun than dwa tuyén ndi ¢6 cap hat rong,
do tro cao, tinh chat bé mat khéng on dinh; qua
trinh thanh tao, két ciu va thanh phan héa hoc cua
cé4c loai than ciing khong gidng nhau da anh huong
dén tinh dinh w6t cia than ciing nhu gap nhiéu kho
khan trong qua trinh tuyén ndi man thantl, chat
luong than sach sau tuyén noi khong dap tmg duoc
yéu cau, tiéu hao thudc tuyén ndi ting, do tro da
thai thap. Bé khic phuc nhiing ton tai d6 va yéu
cau nang cao hiéu qua tuyén ndi mun than di co
nhidu tac gia di sau nghién cau vé co ché anh
huong cua cac yéu to dén tinh ndi cua than ciing
nhu cac giai phap nham cai thién hiéu qua tuyén
ndi mun than. Do d6 gi6i thiéu tong quan vé két
qua nghién ciru anh huong cua céc yeu to dén tinh
ndi cua than va cac giai phap xur Iy, diéu chinh bun
than nhiam nang cao tinh néi va hiéu qua tuyén ndi
mun than la co s quan trong cho c&c nha quan ly,
nha may, phan xudng tuyén trong viéc hoan thién
va nang cao hiéu qua lam viéc cua day chuyén
tuyén ndi man than.

2. TONG QUAN VE KET QUA NGHIEN

CUU NANG CAO HIEU QUA TUYEN NOI
MUN THAN

* HNKHCN Lan VI thang 05/2020

Véi muc dich cai thién tinh ndi ctia man
than, dic biét 12 loai mun than c6 gié tri thip, hién
nay cac nha nghién ctu trong va ngoai nudc chi
y€u nghién ctru ve: cac giai phap xu ly, diéu chinh
bun than truge khi dem tuyén noi; sir dung cac loai
thude tuyen ndi thé hé méi va co ché, mac do hap
phu thudc tuyén 1én bé mit hat khoang, dudi day 1a
két qua cia mot sé nghién ctru dién hinh.

Thir nhat 14 xtr 1y, didu chinh bun than trudc
khi tuyén néi ©: Tac gia ZengChangLong da loi
dung séng si€u 4m dé xur 1y, didu chinh bun than
trude tuyén ndi, khong nhitng c6 thé lam tang thu
hoach than sach, ma con co ban git on dinh duoc
dd tro than sach. TangWenZhe phat hién khi su
dung vi song co6 tac dung lam sach 16p khoang vét
thudc ho Sét bam dinh trén bé mit c6 dang 16m cua
hat than, tao ra bé mdt méi c6 tinh ky nudc tot hon;
sir dung vi song dé xir Iy bun than trude tuyen ndi
¢6 tac dung nang cao do hoan thién tuyén ndi va
muc d6 khir luu huynh trong than. Prasad K va
nhém nghién ctru di tién hanh thém mot budc
nghién ciru anh huéng cua thoi gian xur ly, diéu
chinh bun than bang séng siéu am dén hiéu qua
tuyén ndi, két qua minh chimg & thoi gian xu ly
nhat dinh thi c6 thé 1am tang thu hoach than sach
va tang toc d6 tuyén noi, tuy nhién néu kéo dai thoi
gian xir Iy bun than bang song siéu 4m s& lam giam
thu hoach san phim than sach (nguyén nhan 1a sau
khi dwoc 1am sach bé mit bang song siéu am cac
hat than lién két v6i nhau tao ra t6 hop hat anh
huéng t6i hidu qua tuyén ndi). Atesok G va nhém
nghién ctru phat hién khi nghién than dau c6 cho
thém nhya duong sau d6 dua tuyén ndi khong
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nhiing 1am ting thu hoach san pham than sach ma
con 1am giam d tro ctia san pham ndy, ngoai ra tac
gia con su dung mot ) hop chét hoa hoc ¢ hoat
tinh bé mat nhu axit, diu trong qua trinh xt 1y bin
than trudc khi tuyén ciing cai thién duoc tinh ndi
cta mun than. Jena M S va nhém nhién ctru da cho
thém etanot va butanol vao qué trinh xur 1y bun
than trudc khi tuyén ndi, két qua ca etanot va
butanol déu ¢6 tac dung cai thién tinh ndi ciia bun
than, tuy nhién mirc d6 cai thién tinh ndi cua
butanol tdt “hon so voi ethanol. LiYonglun da
thong qua say than dau trude khi tuyen n6i da lam
giam dang ké cac phan tir nudc lién két va cac gde
chira 6xy trong hat than, két qua tinh ndi cta than
sau khi sdy duoc tang 1én dang ké. Céc tac gia
XuNing, HuZhiPo, déu c6 cac cong trinh nghién
clru vé vi€e sir dung buc xa vi song dé xtr Iy mun
than trude khi tuyén ndi, cac tac gia da loi dung su
gia tang nhiét cta vi song dé nghién ciru quy luat
lam giam anh hudng cta cac gdc ¢6 cyc dén tinh
nbi ciia than, tic gia con nghién ciru sdu hon vé co
ché tac dung diéu chinh, khéng ché cac gde cb cuc
trong than cuia birc xa vi song, két qua nghién ctru
chimg minh viée diéu chinh nhiét d6 ctia bun than
bang phuong phép birc xa vi song c6 hi¢u qua hon
nhiéu so voi phuong phap diéu chinh nhiét do
thong thuong trong viée lam sach, lam giam cac
goc ¢6 cuc trong than. TS. Luu Quang Thuy Blva
RenRuiChen “® ciing ¢6 nhitng nghién ctru vé st
dung xiclon thuy luc de khir mun (slam) cua than
trude khi dua tuyén ndi, két qua nghién ctru bleu
thi khdng chi 1am giam do tro bun than dua tuyén
no6i, ma con lam giam anh hudng cua cap hat min
dén qua trinh tuyén ndi man than cap hat tho hon.
Thir hai 13 sir dung thém cac chét hoat tinh
bé mat P: trong qua trinh cai thién bé mat ky nudc
cta than thuong sir dung cac chat hoat tinh bé mat
c6 phan tir khéng ddi xtng, khi hap phy 1én bé mat
hat, bo phan wa nu6c cua chat hoat tinh bé mit s&
lién két voi cac gbe c6 cuc trén bé mat hat than, con
phan ky nudc cua thuc sé& quay vé phia pha long,
do d6 1am tang dién tich ki nudc trén bé mat hat
than va c6 loi cho viéc hap phu dau khong cuc Ién
bé mat hat than. ZhangXue théng qua qué trinh mo
phong dong luc hoc phan tir dé nghién ctu sy thay
doi vé chi phi géc ethoxy (C.HsO") cia chat hoat
tinh bé mat trong qua trinh hap phu Ién bé mat than
nau 1am anh huéng dén tinh dinh wot cia bé mat.
Két qua biéu hién, khi ting chi phi gbc ethoxy cua
chét hoat tinh bé mat thi khéng nhiing 1am cho I6p
hip phu cua chit hoat tinh bé mat trén bé mat than
nau tro 1én chic hon, ma con ¢ loi cho viéc hip
phu céc chét chat hoat tinh bé mit dang khéng cuc
[én bé mat than nau. Khi tang chi phi goc ethoxy
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(C2HsO') s& lam tang dién tich lién két gitra gdc
ethoxy vai cac goc c6 cuc chira 6xy trén bé mit
than ndu va ciing lam giam kha nang tuong tac voi
nudc cua hat than, hay chinh la thém mot budc lam
giam dién tich wa nudc trén bé mat than nau khi
tang chi phi gbc ethoxy cua chét hoat tinh bé mat.

Thir ba 1a nghién ctiu san xuét thuéc tuyén
ndi mai, qua tinh phéi hop gitra thude tuyén noi va
thuc nhii hoa 261 PuwenChen khi st dung dau
diesel sinh hoc 1am thudc tap hop thay thé dau
diesel pho thdng, khi tuyén ndi voi yéu cau do tro
san pham than sach nhu nhau thi khi str dung dau
diesel sinh hoc cho thu hoach san pham than sach
cao hon so voi dau diesel phd théng. Jia R va
nhom nghién cau st dung Tetrahydrofurfuryl
(THF) 1am thudc tap hop, tac gia da tién hanh cac
thi nghiép so sanh gitra loai thudc tap hop (THF)
vai thude tap hop thong thuong 1a Dodecane, tac
gia cho rang thudc tap hop (THF) c6 thé két hop
Véi goc 6 cuc chira Oxy trén bé mat hat than va két
cau vong benzen tao thanh céc lién két hydro, két
qua thi nghiém hién thi trudc khi cho thude tap hop
Dodecane vao bun than, ta cho mét luong rat nho
thuéc tap hop THF vao trudc s& lam ting dang ké
tinh ndi cua bun than. TS. Pham Van Lun va
nhém nghién ctru da nghién ciiu tir thude tap hop,
thudc tao bot théng thudng cling vai cac chat phy
gia khéc tao ra hdn hop thudc tuyén néi co hiéu
qua véi bun than cia Cong ty Tuyen than Hon Gai-
Vinacomin (thuoc tuyen Az, Hz va Hz), & clng chi
phl thubc tuyén va nong do pha ran cua bun tuyen
ndi, thi hiéu qua tuyén coa cac loai thudc tuyén
nhap khau va ba hdn hop thudc didu ché duoc
khong khéac nhau nhiéu. Tham chi két qua tuyén
cua thuéc méi didu ché con c6 mot sb chi tiéu
tuyén cao hon.

3. CO CHE ANH HUONG CUA CAC YEU
TO PEN TINH NOI MUN THAN

3.1. Két cdu hoa hec va thanh phan héa hec
cua than

Céu tric va thanh phan hda hoc cua than
quyét dinh tinh chat hoa ly trén bé mat than va
trang théi ton tai trong méi truong nudce. Trong qua
trinh tuyén néi, cau tric va thanh phan héa hoc cua
than 1a yéu t6 quan trong quyét dinh tinh noi, loai
va chi phi thubc tuyén trong tuyén ndi mon than.
Than dugc tao thanh béi cac cao phan tir hitu co va
cac khoang vat vo co, trong d6 thanh phan hitu co
1a thanh phan chinh, chii yéu va c6 ich cua than.
Tinh dinh w6t cao hay thip anh hudng tryc tiép dén
tinh ndi tot hay x4u cta than va chi yéu phu thude
vao tinh chat ctia thanh phan huu co trong than.
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Thanh phan hitu co trong than chii yéu 1a
cac vong hydrocacbon thom dugc ngung tu, trong
cdu tric ctia n6 chira hydrocacbon aliphatic va cac
nhanh nhém chirc khac nhau, nhu nhém chira oxy
—OH, > C =0, —COOH; nhém chtra Nito —NH,;
nhom chra lvu huynh —SR ... cing nhau tao thanh
cau trac lién két chéo®. Céac vong hydrocacbon
thom ctia than vé co ban co tinh ky nuéc. Trong
dung dich nuéc, cac vong hydrocacbon nay bi hap
phu bai ion dinh thé, khién né ciing c6 mot mirc do
wa nude nhat dinh. Con cac nhom chice khac c6
tinh wa, ky nuéc khong giéng nhau, cu thé: nhom
chirc c6 chira 6xy, nito co ban c6 tinh wa nudc,
nhom chiic chtra lvu huynh va hydrocacbon
aliphatic c¢6 tinh ky nuéc!®. Tir d6 ta thdy, tinh dinh
udt cua than chiu anh huong béi ty 1€ gilia cac
nhém chirc khac nhau trén bé mit cua no (ty 18
gitta nhom co6 tinh ky nudc va nhom c6 tinh ua
nude). Vé mit 1y thuyét than 13 bé mat c6 tinh ky
nudc ty nhién yéu.

Tinh ky nuéc bé mat cua than co quan hé
mat thiét véi két cAu va thanh phin cac nguyén tb
¢6 trong than. Thanh phan cac chat hitu co trong
than bao gdm cacbon, hydro, 6xy, nito, luu huynh
va mot luong nho nguyén t6 phdt pho. Thanh phan
cac nguyén td nay chiu anh huong 16n boi mirc do
bién chat cua than (than hoa, phong hoa), thudng
tinh ky nudc ty nhién cta than ty 1€ thuan voi do
than hoa va ty 1€ nghich v6i d phong hoa cua
than. Than dugc hinh thanh qua hai giai doan: giai
doan than bun hoa (giai doan bién chét thip), giai
doan nay chu yéu tao thanh than bun va than nau;
giai doan than hoa (giai doan bién chét cao), giai
doan nay chu yéu tao thanh than Bitum, than
antraxit va graphit, trong d6 than nau va than bitum
¢6 tinh ndi tuong d6i tot con than bun va than
antraxit co tinh noi kém hon mot chut.

Cac tac gia LiShaozhang, ZhuShuquan khi
nghién ctru vé mdi quan hé giira thanh phan cac
nguyén td trong than véi tinh dinh udt ciia than da
chi ra ham luong cac nguyén t6 H, O, N, nudc va
tro trong than ty 1¢ nghich véi tinh ky nudc ctua
than, trong d6 nguyén to 6xy c6 anh huong 16n
nhat dén tinh ky nudc cta than, con cic nguyén to
N, tro, H, S 1an luot anh hudng giam dan dén tinh
ky nudc cia than. Oxy anh hudéng manh dén tinh
ky nuéc cta than 1a do trong than né ton tai & dang
cac gbe dinh chirc mang cuc nhu —OH, >C = O, —
COOH, —CHz déu c6 kha ning tuong tac tot véi
cac ludng cuc nudc.

3.2. Pic diém bé mit tiép xic hai pha
Qua trinh tuyén ndi than dugc thyc hién
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trong moi truong nude, do d6 dé giam ning luong
tu do ciia hé thong (theo dinh ludt thir IT cta nhiét
dong hoc) céac ludng cuc nudc ludn cé xu hudng
hép phu Ién bé mit hat than tao thanh 16p hydrat
trén bé mat. Chiéu day va két cau cua cua 16p
hydrat nay phu thudc vao két cAu hoa hoc va tinh
chat vat Iy cua bé mat hat than. Co ban két cau clua
than gdm hai bd phén 13 bo phan ky nudc gdm chu
yéu la cac vong hydrocacbon thom, con bo phén ua
nudce chi yéu 1a cac nhom dinh chirc chira oxy. Hai
b6 phéan nay két hop véi nudc tao thanh 16p hydrat
¢6 chidu day va két ciu khong giéng nhau, duoc
mo ta ¢ hinh 1:

Hydrocackon  Nhom
thom dinh chire
L ="
o _“fb p p Q
@ OH %
,=0" ™

Bé mat
ra nuroc

B2 mit ky mrdce

Hinh 1. Ciu truc 16p hydrat trén bé mat than

B¢ phan uva nudc trén bé mat hat than chtra
cac nhom c6 cuc nén rat d& dang dinh huéng va
lin két voi cac ludng cuc nudc tao thanh 16p
hydrat. Ngoai ra trén bé mat hat than chira cac
nhoém chtc ¢6 tinh axit yéu, thi trong méi truong
nudce bi phan ly, thé hién & phuong trinh (1) va (2)
91 va 1am cho tinh trung hoa vé dién trén bé mat hat
than bi pha huy; cing thoi diém do, cac ion trong
mbi truong nhu: OH ™, H3*O... dugc hip phu lén
bé mat hat than béng cac mbi lién két ion, hoa tri
va lam cho thanh phén, dién tich trén bé mat bi
thay ddi tao thanh 16p dién tich kép. Chiéu day va
tinh bén vig cua 16p dién tich kép ty 1é thuan véi
mat d6 cac nhom chirc ¢6 cuc trén bé mit hat than
cling nhu tinh chat ctia méi truong (d6 pH moi

trudong).
(8]
(% imo=a(J
(8] (8]

> Ar-C_0 +H3'0 (@

tH3'O (1)

Ar—C—OH + HyO =

254



PAI HQC CONG NGHIEP QUANG NINH

B6 phan ky nudc cta bé mét hat than khong
chta nhém c6 cuc, nén khi tiép xuc voi nudc
ching khong thé hién céc lién két hydro, lién két
ion véi cac ludng cuc nudce va chi lién két voi cac
ludng cuc nudc bang lién két phan tir nén l6p
hydrat tao ra trén bé mat nay co chiéu day rat mong
va lién két khong bén rat d bi pha huy trong qua
trinh tuyén ndi.

L6p hydrat trén bé mit hat than c6 anh
huong rat 16n kha nang va cham, bam dinh cta
bong khi 1én bé mat hat khoang, 16p hydrat cang
mong thi hat khoang cang dé bam dinh 1én béng
khi. Nhu vay 16p hydrat trén bé mat than c6 anh
hudng tryc tiép dén tinh dinh uét cta than.

3.3. Hinh dang va kich thuéc hat

Pé xac dinh hinh dang hat, sir dung kinh
hién vi va phuong phép hinh chir nhat t6i thiéu dé
do chiéu dai va chiéu rong cua hat, tir do xac dinh
dugc ty 1& gilta chiéu dai va chiéu rong ER.
Thong thudng ER cang nho thi hat cang gan voi
dang hinh ciu va c6 tinh ndi cang tét, nguoc lai
ER cang 16n thi hat cang c6 dang dai va c6 tinh
ndi cang kéml11,

Cung mdt loai mau than, tinh ndi cua than
ciing bi anh huong rat 16n boi kich thude hat. Khi
kich thudc hat nhé hon, dién tich bé mat riéng cla
hat tang 1én va kich thudc cac khe nit trén bé mat hat
than cling giam theo kich thudc hat, mac khac mirc
do hoa tan cta hat cling tang 1én khi khich thudc hat
giam va lam giam dién tich bé mat. Néi chung khi
kich thudc hat giam thi lam ting tinh ni cia than,
tuy nhién khi kich thudc hat qua nhé (dang slam) s€
anh huong xau dén tinh ndi cua than.

3.4. Qua trinh nhiét phan than ¢ nhiét d thap

Qu4 trinh nhiét phan than & nhiét do thip
duoc chia thanh 3 giai doan®®: giai doan thtr nhat 1a
giai doan sdy kho, nhiét do tang tir 30- 150°C, &
giai doan ndy nudc cung vai cac chét khi trong khe
ntt duge tach khoi bé mat hat than, trong giai doan
nay gan nhu khéng xdy ra cac phan tmg hoa hoc;
giai doan thir hai 1a giai doan nhi¢t phan, nhiét do
tang tir 150- 700°C, trong giai doan nay xdy ra qua
trinh giam trong lugng cta than, cu thé & nhiét do
la 440°C thi cic ankan nhe nhu métan, nhyra than
da va mot s6 chét nhu cacbondioxit, hydro bi bde
hoi, & nhiét d6 650°C x4y ra su pha v& cac mbi lién
két trong nhom chire hydroxyl; giai doan thu ba 1a
giai doan két ty, nhiét do dugc giit & 700°C trong
khoang thoi gian nhét dinh, trong giai doan nay cau
tric cua than duge két tu lai mot cach sit chat hon,
ty 16 hydro va cacbon trong vong hydrocacbon
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thom bj thay ddi (ty 18 hydro giam con ty 1& cacbon
tang 1én).

Nhu vay sau qué trinh nhiét phan da lam
thay doi tinh chét bé mit ciia than, dat biét am cho
cac nhom chirc ¢6 tinh wa nudc trén bé mit hat
than gidm va lam tang tinh ki nudc cua than. Qua
trinh nhiét phan khong nhimg anh huéng dén tinh
chit bé mdt ma con co thé 1am thay d6i d6 nham bé
mdt cua than, nguyén nhan la do dudi tac dung cua
qua trinh tang nhiét ldm cho nhiing khe ntt trong
két cAu cta than bi co hep lai do sy gidn no hodc
nhimg khe nut, 16 méi dugc tao ra.

3.5. P9 nham bé mit

3.5.1. Anh hudng cia @6 nham bé mat dén géc
dinh uot

Tir két qua do goc tiép xuc trén bé mit hat
than trong mdi truong nudc cé bong khi (goc dinh
udt) dbi voi than c6 d6 nham bé mit khac nhau,
xé4c dinh dugc mdi quan hé gitta d§ nham bé mat
va goc dinh ué6t ctia than, thé hién cy thé trong hinh
201 Tur hinh 2 ta thiy, khi d6 nham bé mit bing
2,98 pum thi goc dinh uot bang 64,2°; sau khi lam
bong bé mit, d nham bé mat giam xudng con 2,4
um va 0,84 um thi goc dinh wét cua than lan luot la
70,4° va 77,0% néu tiép tuc sir dung qué trinh mai
lam béng bé mat hat than dén d6 nham bé mat dat
0,34 um thi goc dinh wét cia than ting manh dat
91,7°. Tir do ta thdy néu giam d6 nhdm bé mat thi
lam ting goc dinh w6t cua than, hay do nham bé
mit ty & nghich véi tinh ndi cua than.

o5
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Hinh 2. Mbi quan hé¢ giira d6 nham bé mit va goc
dinh uét cua than

3.5.2. /’fnh huong cua do nham bé mat dén thoi
gian hap phu hat lén bong khi

Thoi gian hé:lp phu phan anh qué trinh bam
dinh hat than 1én bé mat bong khi kho hay de, thoi
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gian hap phu cang ngin thi qua trinh bam dinh
cang de xdy ra, khi d6 c6 thé noi tinh ni cia than
cang tot. Thong qua dung cu do thoi gian hap phy,
da thi nghiém xac dinh thoi gian hap phu voi 4
mau than ¢ do nham bé mat khic nhau, két qua
thé hién trén hinh 307,

100 v — . - .
g o0 | —— R~298 um
i 20 —=— R,=2.40 um
e —a— R,=0.84 um
g 60-| —— R=0.34 um
E s0
E 40 -
e 30
°20- —

b - - - .
] 500 1 000 1 500 2000
Thot gian hﬁp phu,ms

Hinh 3. Méi quan h¢ gitta d6 nham bé mat va thoi
gian hap phu cta than

Tir hinh 3 ta thdy khi d6 nham bé mat bang
2,98 pm thi thoi gian hap phu dén 2000ms hat
khoang van chua bam dinh vao bong khi; thoi gian
hap phu dé hat bam vao bong khi d6i véi hat ¢ do
nham bé mat 1a 2,4 ym va 0,84 um lan luot la
1700ms va 1000ms; doi véi hat c6 d6 nham bé mit
dat 0,34 um thi thoi gian hap phu dé hat bam dinh
vao bong khi 1a rat nho khoang 1ms. Nhu vay, do
nham bé mit cang nho thi thoi gian hap phu hat 1én
bé mat bong khi cang nho.
3.5.3. Anh huong cua do nham bé mat dén luc
bam dinh giita hat than va giot nuoc

Nghién ctru da str dung hé théng dung cu do
luc bam dinh dé do lyc bam dinh cia giot nude 1én
bé mit hat than c6 do6 nham khac nhau, két qua
duoc thé hién trén hinh 4. Tir hinh v& thdy cing
v6i d6 nham bé mat giam thi Iyc bam dinh giira
giot nudc va than cling giam, didu dé co thé duoc
giai thich khi d6 nham bé mat 16n thi tinh ua nudc
cta than 16n, khi nudc tiép xtc v6i bé mat than
hinh thanh ranh gidi phan chia ba pha 16n (nudc
chay lan ra) ddn dén lyc bam dinh 16m, con khi do
nham bé mit nho tirc 13 bé miat & dang tron bong,
¢6 tinh ua nudc kém, khi tiép xic voi nuéc tao ra
ranh gidi bé mat phan chia pha nho dan dén luc
bam dinh nho. Tir d6 ta thiy khi d6 nham bé mit
giam thi tinh ky nudc ciia bé mit tang hay tinh ndi
clia than cang tot.
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Hinh 4. Anh huéng cua d6 nham bé mat dén luc bam
dinh

bpé giam anh huong tiéu cuc cia d nham bé
mit than trong qua trinh tuyén ndi, c6 thé sir dung
phuong phap xu ly diéu chinh bun than trude khi
dua tuyen noi bang thiét bi khudy co cuong do
manh (toc do khuay 16mn). O tdc do khuay cao taora
dong chay rdi trong bun than, dudi tic dung cua
dong chay r6i hat than dwoc va cham, co sat, va
dap véi nhau va véi nude lam giam do nham bé
mit than, lic d6 tinh ndi coa than duoc cai thién
dang ké.

4. KET LUAN

1) B6 nham bé mit anh huong dén thoi gian
hap phu hat 1én bé mat bong khi, goc dinh udt va
lyc bam dinh gitra bé mit than va nudc. Do nham
bé mit hat than cang giam thi thoi gian hap phu va
luc bam dinh giita than va nuéc giam con goc dinh
w6t ting, nhu vy thi do nham bé mat ty 1& nghich
v6i tinh ndi clia than.

2) Tinh nbi cta than ot hay x4u dugc quyét
dinh boi két cAu va thanh phén hoéa hoc cua than,
cu thé 1a ty 1& giita cac nhom chirc wa nude va ky
nuagce co trén bé mit hat, ciing nhu ham lugng cac
nguyén to co trong nd, ddc biét 1a sy co mat cua
nguyén td 0xy. Ngoai ra tinh ndi ciia than con phu
thudc vao qua trinh thanh tao va mirc do bién chét
cua than.

3) Pic diém bé mit tiép xuc 2 pha quyét
dinh sy hinh thanh va két cau, do day 16p dién tich
kép trén bé mit hat than trong méi trudng nudc va
anh huong 16n kha nang va cham, bam dinh cta
bong khi 1én bé mat hat khoéng, do d6 anh hudng
16n dén tinh ndi cta than.

4) Cac qua trinh nhiét phan than & nhiét do
thaip, khudy bun than véi cuong d6 manh, xir 1y va
diéu chinh bun than bang cac phuong phép khac
nhau trude khi tuyén ndi, sir dung thém cac chét co
hoat tinh bé mit ciing nhu qua trinh phdi hop gitra
thudc tuyén noéi va thude nhii hoa 1a cac giai phap
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co ban cai thién tinh ndi cua bé mat than, qua do
nang cao hiéu qua tuyén néi mun than.
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Tur khoa:

Tiét kiém nhién liéu, 6 nhiém
mdi truong, giai phap ky thuat,
cai tién

Tiét kiém nhién li¢u va giam 6 nhiém moi truong hién nay la
van dé duoc tit ca cac qubc gia trén thé giéi quan tam, dic
biét 1a cac hing ché tao 6 td xe gan may nhu hang Honda. Dé
thuc hién duoc giai phap tiét kiém nhién liéu trén cac phuong
tién giao thong nhur 6 t6 xe gin may doi hoi thyc hién nhiéu
giai phap ky thuat ddng thoi nhu cai tién hé thong cung cap
nhién lidu, cai tién nang cao hiéu qua qua trinh d6t chay
trong budng dong co, giam ma séat chuyén dong, giam trong
lwong khong c6 ich bang viéc sir dung vat liéu nhe bén, cai
tién hinh dang dong hoc giam stc can gio. Trén co so do tao
ra san pham xe sinh théi tiét kiém nhién liéu giam 6 nhidm
mdi truong.

1. GIOI THIEU

Ngay nay cac phuong tién giao thong dang
dan chuyén tir st dung ning lugng hoéa thach
sang sir dung cac loai nang lugng sach, nang
luong téi tao. Nhung bén canh d6 nang luong hoa
thach vin dong mét vai tro hét suc to 16n trong
nganh giao thdng van tai cua thé gisi néi chung
va Viét Nam noi riéng. Vi vay viéc nghién cau
ché tao mot chiéc xe gilp sir dung tiét kigm cac
nguodn nang luong hoa thach, giam 6 nhiém moi
truong van mang ¥ nghia hét sic to I6n, nhat Ia
trong giai doan gla ca xang dau ngay cang leo
thang, bién dong bat thuong do cac ngudn ning
luong nay dang dan can kit va tinh trang 0
nhiém moi truong dang 14 van dé nan giai cua
toan thé gidi. Viéc nay cang dic biét c6 y nghia
dbi v6i Viet Nam ching ta, mot dat nuéc ma xe
may la phuong tién chi yéu cua nguoi dan tir
thanh thi téi néng thon, mot dat nudc c6 sé luong
st dung xe may theo binh quin diu ngudi vao
dang cao trén thé gii. Nhiéu nghién ctru di chi
ra réng, muc tiéu hao nhién liéu va 6 nhiém tu
khi thai xe may cao hon rat nhiéu so véi 6 t6 va
cac phuong tién khéc [5], [6]. Pé gop phan nang
cao y thic cia cong déng trong viéc tiét kiem
nhién liéu va bao vé moéi truong, tim ra nhu:ng y
tuong tt vé céc giai phap ky thuat cho cac van
dé trén, hang Honda da to chuc cude thi “lai xe
sinh thai, tiét kiém nhién liéu” véi nhidu ddi
twong, thanh phan tham gia, dic biét 1a cho sinh

vién cac truong dai hoc, cao dang co co hoi thé
hién sirc séng tao cia minh. Xuat phéat tir nhirng
ly do trén nhém tac gia lya chon noi dung:
"Nghién citu dé xudt cac gidgi phap tiét kiém
nhién liéu cho xe gan may tw ché tao™. Véi hy
vong dong gop mot phan vao viéc nghién ctu ché
tao cac dong xe tiét kiém nhién liéu, giam thiéu 6
nhiém méi truong.
2. NQI DUNG NGHIEN CUU
2.1. Cai tién hé théng nhién liéu

Cai tién hé théng nhién lidu véi muc dich
lam giam luong tiéu hao nhién liéu mot céch téi wu
nhung vin dam bao cho xe van hanh tét. Cac
phuong an dwoc nhém tc gia tinh dén: phuong an
mot 1 thay thé b ché hoa khi nguyén ban caa xe
bang bo ché hoa khi cd kha nang tiét kiém nhién
liéu hon, phuong 4n hai 1a cai tién hé théng nhién
liéu dung ché hoa khi bang hé théng phun xing
dién tir. Trong qué trinh nghién ciru va so sanh céc
két qua cua nhitng doi tham gia cudc thi tir nhiing
nim trudc, da sit dung hé thong nhién liéu phun
xang dién tir, cho thay két qua dat dugc khéng cao,
kinh phi ddu tu 16n. Do d6 nhom tac gia da thuc
hién phuong an 1a: thay thé bo ché hoa khi cia xe
nguyén ban 110cc bang bo ché hoa khi 50cc. DOi
véi dong xe tu ché tham gia cudc thi 1ai xe sinh
théi- tiét kiém nhién liéu, khong yéu ciu dat cong
sut va toc do tbi da, vi vay viéc lua chon dai cong
suat va pham vi toc do 1am viéc hop ly 1a hét sic
quan trong. Véi su cai tién moi 1a khong ding ché
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hoa khi 110cc, thay vao do sir dung ché hoa khi
50cc, dé lam giam lwong nhién liéu cung cap, lam
cho hdn hop nhién liéu nghéo di. Hon hop nghéo
xang lam giam kha niang van hanh 6n dinh coa
dong co. DBé nhién liéu bay hoi hét va hoa tron tét
véi khong khi, giai phap duoc dua ra 13 boc gitr 4m
dong co. May nong, xing dé bay hoi, hoa tron tot,
nho d6 dong co khai dong dé, su chay dién ra triét
dé hon.

2.2. Lwa chon hé théng dan dong lai.
Chon phwong dn din dgng lai:

Phan tir co ban ciia dan dong lai 1a hinh
thang 14i Pantd, né dugc tao bai cau trude, don
kéo ngang va cac don kéo bén. Sy quay vong cua
0td rat phuc tap, d& dam bao mdi quan hé dong
hoc cua cac banh xe phia trong va phia ngoai khi
quay vong la mot diéu khé thuc hién. Hién nay
ngudi ta chi dap (ng gan dung méi quan hé dong
hoc d6 bang hé thong khau khop va don kéo tao
nén hinh thang lai. Véi xe thiét ké c6 hé thdng
treo phu thuoc, do dé chon phuong an dan dong
lai v&i hinh thang 1ai Pantd, hinh thang 1ai 4 khau
hop Iy.

Chon phirong dn co cdu lai : Do lyc danh
lai cting khong 16n, vi vay ta khéng su dung co
cau lai trong xe ty ché tham gia cudc thi lai xe
sinh thai, tiét kiém nhién liéu dé giam thiéu cac
khéi lugng khong can thiét va thuan loi cho viéc
ché tao. Khi do, trong gia cong ché tao co cau lai,
ta lya chon hé thdng lai khong cd ty sé truyén.
2.3. Giam ton that co khi

Giam ton thit co khi 1a mét trong cac
phuong 4n nham giam sy ton hao cong suat cua
dong co, hay hiéu suit ciia dong co: cac phuong
&n c6 thé tinh dén nhu: Giam trong luong cua xe
c6 thé lya chon phuong 4n ding cac vat liéu nhe
nhung van dam bao do cing viing hay la yéu cau
ky thuat. Giam trong luong cua dong co nhu cat
bo phan tan nhiét nhung phai dam bao kha ning
lam mat. Giam lyc can cia mot s chi tiét trong
dong co nhu bo ly hop, hop sb cé thé bo hop sd
thay vao dé thiét ké ty s6 truyén hop Iy.

2.3.1. Nghién ciru danh gia lya chon két ciu
khung xe

a. Cac kich thwoc co ban cua xe

Xe tu ché tham gia cudc thi lai xe sinh thai, tiét
kiém nhién li¢u phai c6 tir 3 banh xe tro 1én, va
c6 két cau vimg chai du dang chuyén dong hay
dung yén. Tat ca cac banh xe phai tiép xdc véi
mit dat khi phuong tién dung trén bé mat phang
va phai dam bao cac kich thudc co ban: Chiéu
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cao tong thé: téi da 1,8m, khoang cach giira truc
trugc va truc sau: toi thiéu 1m, chiéu dai tong
thé: t6i da 3,5m, khoang cach giira hai banh xe:
t6i thiéu 0,5 m, chiéu rong tong thé: toi da 1,7 m,
6ng xa phai nho ra phia sau nhung khéng qué 5
cm. Luu y: khi thai phai dugc xa ra tor dudi xe
(Hinh 1).

QUY DINH VE PHUONG TIEN
O%0 (Nhom xe tu ché)

g f<5cm
e d ﬁ//;i///?_\_tfl
C

Hinh 1. Quy dinh vé& khung, vo xe nhom ty ché

b. Céc phuwong dn lua chon két cdu khung xe

Dua trén cac quy dinh vé thiét ké khung
Xe, Vo xe cua cudc thi d& ra nhom tac gia da dua
ra ba phuong an két cdu khung xe cho xe sinh
thai tiét kiém nhién liéu nhu sau:

Phuong an 1: Xe c6 két cau kiéu khung
mét thanh (hinh 2).

Hinh 2. Khung xe mét thanh

Trén co s& két ciu ta nhan thiy duoc céc
wu nhugce diém khung mét thanh Ia:

Uu diém: Pon gian, dé ché tao, khdi luong
khung nhe, chiéu rong xe nho.

Nhuoc diém: Khung yéu anh huéng téi cac
g6c chum banh xe, trong tm phan bé ra cac banh
xe khong 6n dinh, khién xe bi lic duéi, do cimng
virng khong dam bao, d6 bén kém.

Phuong an 2: Xe c6 két cau khung hai
thanh dang khung song song (hinh 3).
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Hinh 3. Xe c6 két ciu khung hai thanh dang song song

Phuong 4n 3: Khung xe c6 dang két cau
khung hai thanh hinh thang (hinh 4)

Hinh 4. Khung xe c6 dang két cau khung hai thanh
hinh thang

Trén co so két cdu khung xe da thiét ké
duge dé xuat, ta nhan thiy cac uu nhuge diém
cua khung xe hai thanh dang hinh thang 1a. Uu
diém: Trong tam xe kh& 6n dinh, Pam bao do
ciing virng, chiu dugc Gng suit 16n khi quay
vong. Bam bao an toan cho nguoi 14i. Do bén tét.
Thuan lgi thiét ké xwong vo va vo xe. Nhuoc
diém: Cdng kénh hon so voi khung mét thanh va
khung hai thanh song song.

¥
e B 5! | ==
T
Hinh 5. Khung xe c6 dang két cau khung hai thanh
hinh thang

Lya chon phuong an tdi wu dé gia cong ché
tao khung xe. Trén co s& phan tich, nhdm tac gia
da chon phuong 4n két ciu khung xe hai thanh
dang hinh thang la phuong an t6i wu nhat, dam
bao cac yéu cau ky thuat va thuan lgi cho viéc
ché tao xe nhat (hinh 5).

2.3.2. Lwa chen két cdu vé xe

Nghién ctru danh gia tinh nang khi dong
hoc trén 6 td va lién hé vao thiét ké vo xe muc
tiéu giam suc can gio.
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Theo ly thuyét thi khi chuyén dong, 6 t6
phai khic phuc nhiéu loai luc can: luc can lan,
luc quén tinh, lyc ma sat va nhat 1a luc can cua
gi6 khi xe chuyén dong véi van téc 16n vé phia
trugc. Lyc can lan lién quan dén chat lugng mat
duong, chat luong sam 16p. Luc quan tinh lién
quan dén khéi luong va gia toc cua xe. Luc ma
sat lién quan dén vat lidu, cong nghé ché tao va
dau m& boi tron.

Hinh 6. M6 ta dong khi can 6 t6 khi chay

Luc can caa gio lién quan dén hinh dang
khi dong hoc va toc do cua xe. Pay ciing 1a loai
luc can phuc tap nhat ma khi tinh toan, thiét ké
Vo Xe gap rat nhiéu kho khian.

Theo tai liéu [4], luc can khi dong hoc xac
dinh theo cong thuc:  P,=K.F.vo?

Trong do: - P,: luc can khéng khi

-K: hé sb can
- F : Diéntich can chinh dién
- Vo: van tdc twong d6i cua o to

Hiéu qua khi dong hoc cua mot chiéc xe
dugc xac dinh boi hé sb can (K) cua nd. N6i mot
cach don gian, hé sb can 1a anh huong cua hinh
dang chiéc xe ddi véi suc can cua khong khi khi
xe chay. Lyc can ty I& voi hé sb can, dién tich can
chinh dién va binh phuong van téc cua 0 to. Lién
hé vao thiét ké vo xe tu ché. Theo ly thuyét, mot
mit cau kim loai c6 K=1.0, nhung néu tinh dén
hiéu ang nhiéu loan cua khong khi phia sau né
thi gia tri d6 xap xi K=1,2. Hé s6 khi dong hoc
thip nhat 1a d6i vai vat thé cd dang hinh giot
nudc. Hé s can c6 gia tri K=0,05. Tuy nhién
ching ta kho cd thé ché tao mot chiéc xe gidng
nhu thé. Nhitng chiéc xe hién dai thuong c6 hé sb
can K vao khoang 0,3 dén 0,4.
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Hinh 7. Hinh dang déng hoc xe dua

Theo c4c nghién ctu bang thuc nghiém
duoc tong két bang s liu trong tai liéu [4], véi
thiét ké khung vo caa xe con 6 té du lich (hinh 6)
thi hé sb can K=04 - 0,5, con dbi véi thiét ké
khung v6 cua xe dua thi hé sé6 K= 0,13- 0,15. Vi
vay ta chon hinh dang vo xe c6 dang gan giéng
thiét ké hinh dang cua xe dua (hinh 7).

Hinh 8. Xuong vo xe sinh théi

Thiét ké xuong vé xe: Vit ligu st dung Ia
thanh ray nhdm dé uén, mém va nhe (hinh 8).

Thiét ké vé xe: Vat liéu sir dung la nhya
mém va nhwa mica trong, hoic ton mong dam
bao cho xe nhe, khong gay tiéng on va tao tam
quan sét tdt cho ngudi lai. Dwa vao cac tinh chat
khi dong hoc ta thiét ké vo xe nhon dé giam toi
da lyc can caa gio, dam bao virng chac khi tham
gia cudc thi va thoai mai cho nguoi 1ai cling nhu
tam nhin va khong 1am anh huong toi goc danh
14i caa hé théng lai.

Thiét ké cira xe: D& dam bao yéu cau vé
cudc thi, nguoi lai phai tu ra vao xe ma khong
can sy hd cho ciia nguoi ngoai. Dya trén co s do
ta phai thiét ké ctra xe rong, dé dang m¢ dong
thuan loi cho viéc ra vao cua lai xe va van dam
bao gitt dugc tinh khi dong hoc cho xe.

S

Hinh 9. Phin vo xe

261

2.4. Lwa chon lip dat hg thong 14i, h¢ théng di
chuyén

2.4.1. Lwa chon lip dat hé théng ldi

Tir ly thuyét quay vong, hé thong 1ai phai
dam bao gan dung moi quan hé gitra goc quay
banh xe dan huéng bén ngoai va bén trong so véi
tam quay vong. Theo tai liéu [4], mdi quan hé do
duoc thé hién & cong thirc sau:

cotf} =Bo/L+cota
Vi Bo= 680 (mm); L =1350 (mm)

B: 1a goc quay cua banh xe dan huéng bén
ngoai. o.: 1a goc quay cua banh xe dan huéng bén
trong. Khi xe di thing cac don bén tao Véi
phuong doc mot géc 6. Khi 6td quay vong voi
cac ban kinh quay vong khac nhau ma quan hé
giita o va B van duoc giit nguyén nhu cong thirc
trén thi hinh thang 1ai Panto khong thé thoa man
hoan toan duoc.

Hinh 9. So d6 dong hoc hinh thang 14i khi xe di thing

Tuy nhién ta co thé chon mot két cAu hinh
thang 1ai sao cho sai 1éch voi quan hé 1y thuyét
trong gidi han cho phép tac la do sai 1€ch gitra
goc quay vong thuc té va 1y thuyét cho phép 16n
nhit ¢ nhitng goc quay 16n khong dugce vuot qua
1 d6. Khi xe quay vong dé dam bao cho cac banh
xe dan hudng khong bi truot 1ét hodc trugt quay
thi dudng vudng goc voi cac véc to van tdc
chuyén dong cua tat ca cac banh xe phai gip
nhau tai mot diém, diém d6 1a tAm quay vong tirc
thoi ctia xe (diém O trén hinh 11).
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Hinh 11. So db dong hoc quay vong xe c6 hai banh
dan hudng phia trude

2.4.2. Lwa chen ldp dat hé théng di chuyén

Véi muc tiéu giam thiéu khéi luong trén xe
tw ché dé giam cong suét tiéu hao, do d6 véi hé
thdng di chuyén nhém thuc hién dé tai da Iya chon
hé théng di chuyén cua xe tu ché 03 béanh thay vi
04 banh nhu két cu 6 t6. Banh xe dugc lya chon
banh xe dap mini, khdi lugng nho, kich thudc 16p
da nho dé giam hé sb can lan [4] thé hién nhu hinh
10. VAn dé phét sinh & két cau nay 1a hai truc chiu
lyc cua banh truéc (hinh 10), do truc chi dugc bét
chat mot dau con mot dau tu do, twong wng Viéc
chiu huc caa truc moét phia. Vi nhirng truc xe dap
theo két cdu thong thuong cua nha san xuat dudng
kinh d=8mm, khi Idp vao chay thwi, truc khong
chiu dugc tai trong dong khi vao cua, do do truc bi
bién dang cong. Nhom tac gia tinh dén phuong an
van sir dung banh xe dap va moay o cuia xe mini,
nhung truc banh xe tang kich thudc 1én 10mm, hé
thdng 6 bi- con cua truc dugc thay bang vong bi
cau kich thuéc 12-28. Vi truc duoc cai tién lai s&
dam bao duoc do bén co hoc khi xe chuyén dong
nhét 13 khi xe vao cua.

Hinh 11. Gia cdng hinh thang lai va tinh toan
tang kich thudc hai truc trugce cua xe

2.5. Tinh toén cai tién hé thong danh lira
2.5.1. Pit van dé

Xe sinh théi tiét kiém nhién liéu tham gia
cudc thi do Honda to chtre 1a san choi, noi nhiing
ngudi tham gia s dung nhing y tuong va ky
thuat cho dong co xe may Honda 110 cm® nham
canh tranh v& hiéu suat suat tiéu hao nhién liéu
v6i thir thach “Ban c6 thé di dugc bao nhiéu km
chi voi 1 lit xdng?”. Cai tién cho cac hé thong
trén dong co déu nham muc dich t6i wu hoa hiéu
suit lam viéc cua dong co, nham di duoc quang
duong xa nhét vai chi 1 lit xing.

Hé thong danh lira dong co Honda 110 cm?
trén xe sinh thai tiét kiém nhién liéu c6 nhiém vu
tao ra xung dién thé cao (tir 15.000 dén 40.000V)
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dua dén bugi ding thoi diém, dé dbt chay cudng
birc khdi hoa khi da dugc nén 1én ap suat va nhiét
d6 cao gidn na va sinh cong. Vi vay, can phai cai
tién h¢ théng dénh lira dé giap cho qua trinh ddt
chay nhién liéu trong dong co duoc tdi wu, ning
cao hiéu suat chu trinh tir d6 gitip dong co sinh
cdng suat Ion hon véi luong tiéu hao nhién liéu
thip hon. Ngoai ra viéc cai tién hé thong danh
Ira con gilp cho khi xa cua dong co sach hon, do
nhién liéu dugc d6t chay triét dé it phat thai ra
ngoai moi trudng.

Tir cic co so nghién ciu vé qua trinh chay
va cac yéu té anh huong téi qua trinh chay trong
dong co xdng viéc cai tién hé thong danh lira cua
dong co Honda 110 cm® duogc tién hanh theo
hudng thay thé hé thong dénh lira.

2.6.2. Lwa chon hé théng danh lira

Phuong 4n 1: Hé thong dénh lira AC - CDI
(Alternating Current-Capacitor Discharge
Ignition) sir dung ngudn dién xoay chiéu phat ra
tir cudn ngudn (cudn lra) & Volant khi dong co
quay. Hé théng nay c6 nhuoc diém la gia tri dong
dién I16n hay nho phu thudc vao toc do cua Volant
dién (tng véi su bién thién tir tredng cua nam cham
trong Volant ): Néu Volant quay cham, tir truong
bién thién it nhu vay dong dién sinh ra c6 gia tri
nho; khi Volant quay cang nhanh, dong dién sinh
ra s¢ cang I6n. Nhu vay, dong dién do cudn
ngudn phat ra va dwa vao IC duoc tich trong tu
dién c6 gié tri khong nhu nhau ¢ nhirng khoang
tbc d6 khac nhau cua dong co do d6 ma tia lira
phat ra ¢ bugi ciing khong ddéng déu, hiéu qua
danh lira khong on dinh.

Mit khac dé giam can tré cua luc tir thi
dong co Honda 110 cm? trén xe sinh thai tiét
kiém nhién liéu da dugc thao bo cudn nguén, vi
vay khong sir dung hé thong danh lira AC - CDI.

Phuong 4n 2: Hé thong danh lira DC - CDI
(Direct Current - Capacitor Discharge Ignition),
do ngudn cung cép cho IC danh lira 1 acquy nén
rat 6n dinh, khong phu thudc vao téc do dong co
nhu hé théng danh lira AC — CDI, nén tia hia
phat ra & bugi manh, déu & moi ché do hoat dong
cua dong co. Nhu vay kha nang khoi dong dong
co s& nhay hon, hiéu qua danh ltra s& 6n dinh
hon, dong thoi giup ting tudi tho cho cac linh
kién dién tu trong IC.

Véi dic diém cua dong co xe tu ché tham
gia cudc thi lai xe sinh théi, tiét kiém nhién liéu
cling nhu vu diém so véi hé thong danh lira AC -
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CDI, hé théng danh lira str dung cho dong co xe
sinh thai tiét kiém nhién liéu 1a kiéu DC - CDI.
2.6. Hoan thién ky niing lai xe cho ngwdi van
hanh

Ngudi lai xe phai dam bao céc tiéu chuan
suc khoe tot, can nang hop 1y, c6 gidy phép lai xe
mo t6 2 banh, khi 1ai xe mang dwoc trang bi bao
ho lao dong nhu gidy, mii bao hiém, trang phuc
quan 4o dai tay.

K¥ ndng van hanh khi 1ai xe, nguoi 1ai dam
bao gitr tay ga cho xe chay ém déu trong khoang
van toc cho phép duéi 40km/h. Khong ting-
giam ga dot ngot lam tang ti€u hao nhién li¢u
nguyén nhan khi tang go dot ngot thi mot luong
nhién liéu dam xe bd sung tac thi dé ting vong
tua may muc dich dap @ng nhu ciu ting tai, khi
d6 luong nhién liéu chay khong hét 1am tiéu tén
nhién liéu.

Tai thoi diém dé may bat dau khai hanh,
do mé men tinh 16n, d6 d6 can c6 su hd tro cua
doi ky thuat dé xe chuyén sang trang thai chuyén
dong, khong nén dé nguoi 14i ting ga cao cho xe
chuyén trang thai chuyén dong nhu vay se lam
tang tiéu tén nhién liéu.

K§ ning 1ai xe tbt, c6 dugc khi nguoi lai
da thyc hién lai xe trén cung duong tuong tu nhu
cung duong trong cugc thi cia ECM quy dinh.
Do viy ngudi lai phai thuc hién thuan thuc ky
nang lai xe trong qua trinh lai thiri nhiém.

3. KET QUA

3.1. Két qua thi nghiém khi tién hanh cai tién
hé thong danh lira

Tht nghiém xe sir}h thai ti’ét kiém nhién liéu véi
dong co chua cai tién hé thong danh ltra

Bang 1. Két qua thir nghiém dbi v6i dong co nguyén

ban
TT| So| T Vitb G gtb S

(km)| (s) | (km/h) | (mI)| (ml/km) (km/l)

1| 8 |1120 | 2571 45| 5,63 177,778
2 | 8 [1116 | 2581 47| 5,88 170,213
3 | 14 {1956 | 25,77 78| 5,57 179,487
4 | 14 | 1958 | 25,74 | 75 5,36 186,667
5|16 | 2241 25,7 86 5,38 186,047
6 | 16 | 2233 | 25,79 | 84 5,25 190,476
Trung binh 551 | 181,778

3.2.Thir nghi¢m xe sinh thai tiét ki¢ém nhién li¢u
v6i dong co sau khi cdi tien hé thong danh Iira
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Bang 2. Két qua thir nghiém khi thay thé h¢ thong

danh Itra
So T Vib G Otb S
TT|(km)| (s) | (km/h) | (ml) | (ml/km) | (km/l)

1| 8 |1115| 2583 | 30 3,75 266,667
2 8 | 1117 | 25,78 34 4,25 235,294
3| 14 | 1954 | 25,79 | 52 3,71 269,231
4 | 14 | 1958 | 25,74 49 35 285,714
5| 16 | 2238 | 25,73 | 58 3,63 275,862
6 | 16 | 2233 | 25,79 | 62 3,88 258,065

Trung binh 3,79 265,139

3.3. Két qua thir nghiém khi thay thé va hiéu
chinh hé théng cung cip nhién liéu

Thir nghiém xe sinh théi tiét kiém nhién liéu
trén dong co véi hé thdng cung cip nhién liéu
nguyén ban nhu trong bang 1.

Thir nghiém xe sinh théi tiét kiém nhién liéu
VGi dong co sau khi cai tién hé thong nhién liéu
bang bo ché hoa khi 50cc nhu trong bang 3.
Bang 3. Két qua thir nghiém sau khi cai tién, dong co

sir dung bo che hoa khi 50cc va sir dung quat gi6

dé tang ap cho khi nap

TT | So|l T Vith G gtb S
(km)|_ (s) (km/h)[ (ml) | mi/km) (km/1)

1 8 | 1113 | 2582 | 30 3,75 266,667
2 8 | 1116 | 25,79 | 32 4,00 250,000
3 |14 [ 1955 | 25,80 | 45 3,21 311,111
4 | 14 | 1958 | 25,75 | 48 3,42 291,667
5 | 16 | 2238 | 25,76 | 55 3,44 290,909
6 | 16| 2235 | 2581 | 61 3,81 262,295

Trung binh 3,61 278,775

4. THAO LUAN

Két qua ther nghiém ddi véi truong hop
dong co dugc cai tién hé thdng danh lua va sir
dung bo ché hoa khi 50cc. Tur két qua chay thi
nghiém & bang 1 va bang 3 cho thay, khi thay bo
ché hoa khi nguyén ban bang bo ché hoa khi
50cc, tiéu hao nhién li¢u cua dong co da giam di
dang ké. Voi bo ché hoa khi nguyén ban, trung
binh 1 lit xang chay dwoc 181,778 km nhung khi
st dung bo ché hoa khi 50cc va co sir dung quat
gi6 dé tang ap cho dwong nap thanh tich nang 1én
278,775 km voi 1 lit xang, diéu nay cho thay khi
thay ddi kich thuéc duong nap va thay doi ap
suit nap c6 anh hudong khé 16n toi suat tiéu hao
nhién liéu trong dong co.

Khi két hop thay ddi ca hé thong danh lia
va hé théng cung cap nhién liéu, mac tiéu thy
nhién liéu con giam di hon nita, didu ndy mot lan
nita khang dinh yéu t6 rat quan trong gop phan
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lam giam muc tiéu hao nhién liéu 1a thoi diém
danh Itra va chat luong tia lira dién.

Vi vige thiét ke, chon lua két cau, hinh
dang hop ly, déc biét da co su cdi tien hop ly vé
hé thong cung cap nhién liéu va h¢ thong danh
Itra cling nhu mot so cai tien khac, muyc tiéu tiet
kiém nhién liéu phan nao dugc giai quyét.

5. KET LUAN

Sau qua trinh nghién cau, ché tao lra chon
cac phuong éan toi wu ve ket cau cum chi ti€t va
chi tiét, tim hiéu c&c van de lién quan, nhom tac
gia da hoan thanh véi mot so két qua sau:

Hinh 12. Qué trinh ché tao, lap dat xe sinh
théi

Di chon lwa dugc cac giai phap giam suit
tiéu hao nhién liéu phi hop véi diéu kién thuc té.
Nghién ciru cai tién két ciu xe, thay ddi mot sb
bo phan, hé théng cua dong co nhu hé thong
danh lira, hé théng cung cp nhién liéu. Gop phan
khing dinh mot sb két luan khoa hoc vé Iy thuyét
dong co.

* HNKHCN Lan VI thang 05/2020

Da ng dung cac két qua nghién ctu, ché
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ton that luu lwgng va cong suat trong bom piston rotor huwéng truc
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Tom tit

Tur khéa:
May bom piston hudng truc, Nhiét
dau thay lec, Ro ri dau thuy luc,
Truyén dong thay lyc thé tich, Ton
that luu lugng, Ton that cong suat
thay huc.

Dau thay luc trong hé trong cac hé thong truyén dong thay
luc noi chung va trong may khai thdc mo néi riéng c6 vai tro vo
cling quan trong: 1a méi trudng trung gian truyén nang luong, boi
tron, giam ma sét, hip thu va toa nhiét sinh ra trong qué trinh van
hanh hé thong... Nhimng thay ddi ciia moi truong lam viée nhu:
nhiét do, d6 am, do bui, birc xa mat troi... co thé pha va sy can
bang nhiét d6 cua hé théng, diéu nay c6 thé din dén sy gia ting
nhiét d6 cua chét long 1am viéc. Su gia ting nhiét d cua chit long
lam viéc dan dén giam d¢ nhét cua dau, dan dén sy gia ting ro i,
giam luu lwong, cong suat, hiéu suat va tudi tho ciia bom piston
hudng truc, cling nhu giam d6 cing va do tin cay cua toan bo hé
thdng truyén dong thuy luc.

Bai bao trinh bay két qua nghién ciu, mé phong mdi quan
hé giita su ting nhiét do cua dau thuy luc dén sy ting luu lwong ro
ri va ton that cong suat trong may piston rotor huéng truc duoc s
dung trong cac may khai thac mo 16 thién.

1. PAT VAN PE

n6i chung trong hinh 1. Trong qua trinh lam viéc,

Bom piston huéng truc ¢d nhiéu wu diém
ndi bat so véi cac may bom thuy luyc khac, nhu:
kich thuéc nho gon, &p suit lam viéc cao, do tin
cdy cao, do 6n thap, v.v. Vi vdy, may bom piston
rotor huéng truc dugc st dung rong réi trong nhiéu
hé théng truyén dong thuy lrc caa cac may mo,
may cbng trinh.

dia nghiéng .
. khoi xilanh
piston

dia phin phéi du

truc bom

céc ranh din
chit long & day
xilanh

cdc rinh

budng
xilanh

guoc him  khép ciu cira thao

dau tir cic-te

phin phéi

Hinh 1. Ciu truc co ban cia may bom piston rotor
huéng truc véi dia nghiéng
CAu trac co ban ctiia may bom piston rotor
hudng truc véi mot dia nghiéng thuong dugce su
dung trong hé thdng thuy lyc ciia may xuc thiy
luc 16 thién noi riéng va may mo, may cong trinh
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chuyen dong quay tur dong co duoc truyén dén
khdi xilanh thong qua tryc truyén dong, lam cho
cac piston vira quay quanh tryc bom vira chuyen
dong tinh tién trong xilanh. Mot dAu hinh ciu cua
piston dugc ndi voi gude trugt hdm va duge nén
trén mot dia nghiéng. Do d6, khi piston di chuyén
tir phia day dén miéng cua xilanh cung véi khoi
xilanh quay theo chiéu kim ddng hd, chit long
lam viéc s€ dugc hut vao buf)ng xilanh thong qua
ranh nap cua dia phén phdi; nguoc lai khi piston
di chuyén tir phia miéng xuong phia ddy xilanh
cung v6i khéi xylanh theo chiéu kim dong hd,
dau thiy luc trong budng xilanh s& thoat qua ranh
x4 cta dia phan phdi vao dudng cao ap. Khi khdi
xilanh quay dugc mot chu ky (1 vong quay quanh
truc bom), mdi piston thuc hién mot qua trinh hit
va mot qua trinh xa.

RO ri chét long trong bom piston rotor
huéng truc xdy ra tai ba bé mat tiép xitic trong
bom: giita piston va xilanh (@rc), giita khdi
xilanh va dia phan phdi (@rs) va trong ban 1&
hinh cau gitta gudc truot hdm va piston (Qev).
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Luu lugng 1o ri @ps va Qcv 12 khong d6i, do 10
x0 ludn ép cac bé mat ma sat tiép xuc véi nhau.
Tong luu lugng 1o i dau thuy Iyc qua cac bé mit
ma sat ndy thuong khong 16n va chiém khoang
3% luu lugng ciia may bom [2, 5]. Do do, trong
bai viét nay, cac tac gia chi nghién ciru cuong do
va ban chat cua sy ro ri chat 1ong lam viéc thong
qua bé mit ma sat gitra piston va xilanh.
2. XAY DUNG MO HINH TOAN MOI
QUAN HE GIUA NHIET PQ DAU THUY
LUC VOI TON THAT LUU LUQNG VA
CONG SUAT TRONG BOM PISTON
ROTOR HUONG TRUC

Khi bom piston rotor hudng truc hoat dong,
khdi xilanh quay xung quanh truc bom, tao ra hyc ly
tam, lam cho piston c6 xu hudng bi vang ra xa tam
va ép chat vao bén canh 15 xilanh, tao thanh mat
khau d6 hinh khuyén léch tam e giira piston va 16
xilanh (Hinh 2). Do chénh léch &p suat, mot luong
chat long 1am viéc nhat dinh luén chay qua khe ho
gitra piston va xilanh tro lai cac-te. Luu lugng cua
ro ri nay phu thugc vao suc can thay luc cua kénh
hinh khuyén, thay doi tly thudc vao vi tri ctia piston
trong budng lam viéc cua khéi xi lanh.
dia phan phéi

A piston khéi xilanh

0.7

M

Hinh 2. So d tinh toan ro ri qua khe hep giita piston
va xilanh trong bom piston rotor hudng truc

Dé xac dinh luu lwong ro ri chat long qua
khe h¢ gitra piston va xilanh, nhém téc gia st dung
phuong trinh Reynolds tong quat cho dong chat
long chay qua khe hep véi cac gia thiét sau:

+ Mang dau trong khe hé giita pit tong va xi
lanh rit mong va c6 khoi lugng khong dang ké (bo
qua tac dung cua trong lyc [én mang dau);

+ Mang dau mong, ap suat dugc gia dinh 1a
khong dbi theo chidu cao ciia mang dau;

+ Khong co truot & ranh gigi (chat long 1am
viéc 1a chat long Newton);

+ DoOng dau chay qua khe ho & ché do chay
tang (s6 Reynold thap);

+ Cac lyc quéan tinh va stc ciang bé mat
khong déng ké so véi luc nhét;

+ Do nhot caa dau thay lee 14 khong ddi
trong mang dau.

Sau khi thyc hién liy dao ham phuong trinh
Reynolds tong quat véi céc gia thiét dua ra,
phuong trinh xac dinh cuong d6 ro ri caa chét long
lam viéc trong khe ho gitra piston va xilanh nhu
sau [1,2,4]:
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Trdphg (pd
12ul,

Qpc =

trong d6: d,, — duong kinh piston (m), h, — do
rong 16n nhat cta khe hinh khuyén giita piston va
xilanh (m), p; — ap suat nén trong khoang xialnh
(ITa), p. — ap suét trong cac-te (Pa), it — 6 nhét
dong luc cua dau thay luc (Pas), [, — chiéu dai
tiép xtic gitra piston va xilanh (m),  — do léch
tam twong dbi gitra piston va xilanh, v, — véan toc
chuyén dong tinh tién cua piston trong xilanh
(m/s).

Do léch tam tuong ddi gilta piston va
xilanh duoc xac dinh qua cong thirc sau [2,3]:

e
trong do: e — khoang céach 1éch tdm gitra piston va
xilanh (m)

Sy thay d6i d6 nhét cua dau thay luc phuy
thugc vao sy thay doi 4p suat va nhiét ¢ duoc
xac dinh thdng qua cdng thic sau [3]:

o= ,uoeapd_b[T_To)

3)
trong do: po — d6 nhét dong luc cia dau thuy luc
khi nhiét d¢ cua n6 1a To (°C) & ap suat 10° (Pa);
a, b — hé sb thuc nghiém, phu thudc vao loai dau
thuy luc; T, Ty — nhiét d6 cua dau thuy luc tai
céc thoi diém khéc nhau (°C).

Chiéu dai tiép xUc giita piston va xilanh
khi 1am viéc thay ddi theo chu ky quay cua khéi
xilanh, phy thugc vao goc nghiéng cua dia
nghiéng va toc d6 goc cua khoi xilanh [1, 4]:

ly = Lo+ Re(1 — coswt)tgp (4)
trong do: B — gdc nghiéng cua dia nghiéng so véi
phuong thing dimg; w — toc d6 goc cua khbi
xilanh (rad /s); t — thoi gian (s); Ry — ban kinh
quay, la khoang céach tir duong tdm khdi xilanh
dén duong tdm cua céc xilanh (m); Ly — 14 chiéu
dai duong tiép xdc giita piston va xilanh khi goc
nghiéng B = 0°, (m).

Van tdc chuyén dong tinh tién cua piston trong
xilanh dugc xac dinh qua céng thire sau [1, 4]:

(5)

Luu lugng thé tich thyuc té ciia may bom
bang luu lugng ly thuyét trir di luu lugng ton that
sinh ra do céc ro ri:

Qp = Q — Qpc — Ups — Qcv = 0,970 — Qpc
trong d6 Q — luu luong 1y thuyét cua bom.

Cong suat thyc té cua may bom thuy luc
dugc xdac dinh théng qua luu luong va dp suat
lam viéc thuc t€ cua né nhu sau [5]:

v, = wRy tgfsinwt

(6)
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Q¢ Pa

7

NoMmex ( )
trong do: 1o, Myex — hiéu suat thé tich va hi¢u
suét co khi ciia may bom.
3. KET QUA PHAN TiCH MO PHONG TON
THAT LUU LUQONG VA AP SUAT CUA
MAY BOM PISTON ROTOR HUONG
TRUC BANG PHAN MEM MATLAB-
SIMULINK 7.04

Mo hinh toan hoc stt dung cho mé phong
bang phan mém Matlab-simulink 7.04 dugc xiy
dung tir cac biéu thic 1+6, két hop véi cac sb
liéu v& kich thude thuc & loai may bom piston
rotor hudng truc voi dia nghiéng HPVIS dugc su
dung trong cac loai may xic mo 1§ thién
Komatsu, dau thuy luc Shell Tellus 46 nhu

sau: ty= 0,1 (Pa<s) (Shell Tellus 46); nhi¢t do

Nq):

dau thay lec duwoc chon dé& mod
phong: T, = 25°C ,
T, =80°C , T,=90°C , T3 =100°C ,
Ty =T,0 =110°C ; h,= 16( um );
p = 14MPa; p. = 13Pa; Ly=34 mm;

Ry = 35mm; n = 1800 v/ph; B=19% Q = 160
I/ph=2,7.10°m®s; s6 xilanh trong bom m = 9;
d,=16mm; 1o = 0,9; Ny = 0,85.

Céc két qua cua qué trinh md phong dugce
trinh bay trong cac hinh - tir hinh 3 dén hinh 8
sau day:

\ /

Nt
"/
N

—T()

= —n

—T2

—T3

——T4

/
7

AN

/

~/
—

S

/
\

)
(¢

)

P
(7
L

\\

Hinh 3. Tong ton that luu lwong cia may bom & cac
nhiét do khac nhau cua dau thay luc T, Ty, Ty, T3 Ty
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Hinh 4. Luu luong thyc t& ciia may bom (Qg ) & nhitng
nhiét d¢ khac nhau cua dau thuy luc Ty, Ty, Ty, Tz, Ts

7\ A —n

\ I\ A=
N AN SN S

N/ \"/) "/
N N\ NN\
NN N

Hinh 5. Ton that cong suat ciia may bom AN =
N — Ng 6 nhitng nhi¢t do khac nhau ctia dau thity Iuc
TUJ Tll TZJ T3J T4

— N (BT)

—T0

—T1

—T2

—T3

——T2

NN/ AN/
,ﬂka\yéw‘
FONS NS N

Hinh 6. Cong suit Iy thuyét N (W) va cdng suat thuc
t€ cua may bom Ny (W) ¢ nhitng nhi¢t d6 khac nhau
ctia dau thiy Iuc T, Ty, To, Ts, Ty
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+10* Quan hé giira nhiét do cuia dau TL voi tong ton that Iy lwong

g
o

- o [N}
T T T

Téng tén that luu lugng trong bom (m®/s)
o
o

Py

o

80 90 100 110
Nhiét d6 clia dau thiy lyc (d6 C)

n
3]

Hinh 7. Méi quan hé giira nhiét d6 cua dau thiy luc

V6i ton that luu lugng trong bom

Luu lugng ly thuyét (Q) va cac tdng tén that luu lwgng

B
Lo
£
m
joN
(]
+
g
3
a
+
%
S
g
o 0

VT\ me (isre‘conds:i -
Hinh 8. Luu luong ly thuyét Q va tong tong that luu
luong [Qps + Qev + Qpc] ¢ nhing nhiét @6 khac nhau
cua dau TL

Tir cac két qua md phong trén ching ta
nhan théy réng: Khi nhiét do cua dau thuy luc
cang cao, thi ton that luu luong va cong suit cua
may bom thuy lyc cang 16n. Cu thé nhu sau:

- Khi nhiét d6 khao sat cua dau thuy luc
tang 1én (Hinh 3,7) T =
[25, 80, 90,100, 110]°C, thi twong Ung voi
do6 tong ton that luu lugng trong may bom ciing
tang theo Qyrey. = [0,1.10% 0,72.10*% 1,03.10%
1,47.10%; 2,1.10], (m%fs).

- Khi nhiét d6 cua dau thay luc ting 1én
1,375 lan (Hinh 3,7) (tir 80°C dén 110 °C), thi
téng ton that luu luong clia may bom ciing ting
len 292 lan  (tr 0,72.107* m%s dén
2,1.10*m%s).

- Tir hinh 3, 8 thay rang;: khi nhiét d6 dau thity
luc tdng 1€n, bién dd cta xung 10 1i ting lén. Trong
pham vi nhiét 6 dang xem xét (80°C -+-110°C), bién
do coa xung 1o i ting 2,85 lan. Picu nay dan dén
bién do thay d6i luu lwvong ciia may bom ting 1én, tir

* HNKHCN Lan VI thang 05/2020

d6 din dén xung 4p luc va ting do rung trong hé
thong truyén dong thuy lyc.

- T cac hinh 5, 6 cho thay cuong do va
ban chit cua sy thay dbi cong sudt thyc té coa
may bom so v&i gia tri 1y thuyét, khi nhiét d cua
dau thiy luc thay doi trong pham vi khao sat -
ton that cong suat téng 2,04 lan khi nhiét d6 dau
thuy lyuc tang tir 80 dén 110°C (Hlnh 5). Su giam
cong suat cua may bom dan dén giam cong suat
clia toan bo hé thong truyén dong thiry luyc noi
chung. Cong suét giam, xung ap luc, do rung
tang 1én dan dén giam do chinh x4c va tin cdy cua
hé thdng thiy luec.
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Biéu dién tir vieng theo ngir canh hoc sau dé cai tién hiéu suat
phan tich cu phéap tiéng Viét
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Tom tit

Tir khoa:

Biéu diéu tir vung; hoc sau; xir ly
ngdn ngir ty nhién; vector hoa tur
vung

Bai bao gigi thieu mot biéu dién tir ving theo ngit canh bang hoc
sau, md hinh héa ca (1) diac diém phac tap cua viéc su dung tir
vung (vi du: ¢l phap va ngir nghia) va (2) cach sir dung biéu dién
tir vung nay theo ngit canh ngdn ngir . Cac vecto tir hoc dugc cac
ham cac trang thai noi tai caa md hinh ngdn ngit hai chiéu sau
(biLM), duoc tién huan luyén véi mot kho dir liéu Ién. Chang toi
&p dung biéu dién tir vung méi nady va 1am cai thién dang ké hiéu
Suét bai toan phan tich cd phép trong tiéng Viét.

Abstract

Keywords:

word embedding; deep learning;
NLP; word representation, biLM

The paper introduces a contextual lexical representation by deep
learning, modeling both (1) the complex -characteristics of
vocabulary use (e.g. syntax and semantics) and (2) usage. represent
this vocabulary in linguistic context. Vectors of word learn the
functions of the intrinsic states of the bidirectional language
models (biLM), pre-training with a large corpus. We apply this
new representation and significantly improve the performance of

the parsing problem in Vietnamese.

1. GIOI THIEU

Céc biéu dién tir vung duoc tién huan luyén
[3] 12 mot thanh phan chinh trong nhiéu mé hinh
hoc méay mang no ron hiéu ngén ngir. Tuy nhién,
viéc hoc duoc biéu dién tir vung chat lwong cao
thuc su 1a mot thach thie. Biéu dién tir vung can
phai dugc md hinh héa mét cach 1y tuong 2 thach
thac sau:

(1) cac dic diém phuc tap cua viéc st dung
tir (vi du: nglt phép va ngir nghia)

(2) nhiing cach sir dung nay bién déi theo ngir
canh ngdn ngir (ddi voi mo hinh da ngdn ngi).

Trong bai bao nay, chdng ti gidi thiéu mot
biéu dién tir vung theo ngit canh bang hoc sau,
truc tiép giai quyét duoc ca hai thach thuc trén,
c6 thé d& dang tich hop vao cac mé hinh hién cé
va cai thién dang ké hiéu suat trong moi truong
hop duoc xem xét qua mot loat cac van dé thach
thirc vé hiéu ngén ngir .

Biéu dién tir vung bang hoc sau véi céc kiéu
nhdng tir truyén thong & chd, mdi biéu dién cho
mot token cu thé 12 mot ham cua toan bo cau dau
vao. Chung toi sir dung cac vecto dan xuit tir mot
mang no ron LSTM hai chiéu (biLSTM) da duogc
huan luyén véi muc tiéu mé hinh ngdn ngix hai
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chiéu (biLM) trén mot kho dir liéu I6n. Do do,
biéu dién tir vung nay dugc goi 1a biéu dién tur
vung theo mdé hinh ngbn ngit ELMo
(Embeddings from Language Models).

Khéc vai cac cach tiép can trude day dé hoc
vecto tir theo ngit canh [1], cac biéu dién tir vung
ELMo la c6 chiéu sau, theo nghia 1a chung 12 mot
ham noi tai tit ca cac 16p cua mot mod hinh ngon
ngit 2 chiéu (biLM). Cu thé hon, biéu dién tur
vung nay hoc duoc mot to hop tuyén tinh cia céc
vecto dugC Xép chong lén trén moi tir (word) dau
vao cho mdi tac vu cudi, gitp cai thién rd rét hiéu
sut chi bang céch sir dung 16p LSTM trén cuing.

Két hop cac trang thai noi tai theo cach nay
cho phép biéu dién tir vung rat phong phd. Sir
dung cac ude lugng ndi tai, thuc nghiém cho thay
rang cac trang thai LSTM & cac muc cao nam bat
ngir nghia cua tir theo ngir canh rat tot (co thé
dugc st dung dugc ngay vaéi cac bai toan phan
biét su nhap nhing ngit nghia cua tir c6 giam sat);
cac trang thai LSTM ¢ cac mac thap lai nam bat
c4c van dé vé cl phap tot hon (chung c6 thé duoc
su dung trong bai toan gan nhén tur loai). Viéc
phan tich dong thoi tat ca cac théng tin nay la cuc
ky hitu ich, né cho phép cac mo hinh da hoc lya
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chon duoc céc kiéu ban giam séat c6 loi nhat cho
moi bai toan cuoi.

2. CAC PHUONG PHAP BIEU DIEN TU
VUNG TRUYEN THONG
2.1. Bag-of-Word (BoW)

Dy la cach biéu dién vector truyen théng
phd bién nhit duoc sir dung. Dé chuyén d6i ngon
ngir tu nhién vé dang 1-of-N, ta thyc hién céac
budc nhu sau:

- Xay dung mét bo tir vung.

- Mbi vector dai dién cho mot tir ¢6 s chiéu
bang so tir trong b tir vung. Trong d6, mdi vector
chi c6 mot phan tir duy nhat khac 0 (bang 1) tai vi
tri twong (ng Vi vi tri tir d6 trong b tir vyng.

Vi du: Gia sir bo tir vung cua ching ta chi cé
5 tir: Vua, Hoang hdu, Phy ni, Pan éng va Tré
con. Ta sé ma hda cho tir “Hoang H4u” nhu sau:

0 1 0 0 0

Vua Hoanghiu Dénong Phunit Trécon

MJai tir hodc n-gram tir s& duoc mo ta 1a mot
vector ¢ sé chiéu bang dung sb tir trong bo tir
vung. Tai vi tri twong wng vai vi tri caa tr do
trong tui tir, phan tir trong vector d6 s& dugce danh
du la 1. Nhing vi tri con lai s& dugc danh dau la
0. Nhuoc diém cua phuong phép ndy la ta khong
thé xac dinh dugc nghia thuc ciia mdi tir va cac
tor tuong quan voi ching. Trong phuong _phap
BoW, tir gidng nhau s& dugc danh trong s nhu
nhau. Phuong phap nay khong xét dén tan suat
xuat hién cua tir hay ngir canh tir. VA trong thuc
té, dé can hiéu dugc nghia cua mdi tir, ta can xac
dinh tir d6 trong van canh hon la xét nghia doc
lap tur.
2.2. TF-IDF

TF- IDF (term frequency—inverse document
frequency) - tin suat- tan suat dao nghich tir. Day
la mét phuong phap thng ké, nham phan dnh do
quan trong cua moi tir hoic n-gram ddi voi vin
ban trén toan bo tai liéu dau vao. TF-IDF thé hién
trong s6 ciia mdi tir theo ngir canh van ban. TF-
IDF s& c6 gia tri tang ty 1& thuan voi s6 1an xuét
hién cua tir trong vin ban va sb van ban c6 chua
tir do trén toan bo tap tai li¢u. Phuong phap nay
gitp cho TF-IDF co tinh phén loai cao hon so voi
phuong phap trudc.

;

tf=—
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Trong d6, i=1..D, n; 1a tan s xuét hién cua
tir trong van ban i; N;j 1a tong so tir trong van ban i

d
idf; = Ioggﬁ

Trong d6, D 1a tong so tai liéu co trong tap
dir liéu; d 1a s6 lwong tai liéu ¢ xuit hién tur.

Tuy nhién, ngay ca khi phuong phap TF-
IDF dya trén BOW thé hién duoc trong sb cua
cac tir khac nhau trong van ban, nhung phuong
phép nay van khong biéu dién dugc nghia cua ti.
2.3. Word2vec

Word2vec la mét mang neural 2 16p véi duy
nhét 1 ting 4an, liy dau vao la mot corpus 16n va
sinh ra khéng gian vector (véi s chiéu khoang
vai tram), voi mdi tir duy nhét trong corpus duoc
gan v6i mot vector twong tng trong khong gian.
Cac word vectors dugc xac dinh trong khong
gian vector sao cho nhitng tir cé chung ngir canh
trong corpus dugc dit gan nhau trong khdng
gian. M6 hinh dy doan hoc biéu dién vector tur
théng qua nhing tir ngit canh xung quanh nham
cai thi¢n kha nang dy doan y nghia cac tur. CO hai
cach xay dung md hinh Word2vec dé biéu dién
su phan tan cua tir trong khéng gian vector la
CBOW va SKIP-gram.

M6 hinh CBOW: lay ngit canh cia mdi tir
lam dau vao va cb gang du doan tir trong tng Voi
ngr canh. Hay xem xét vi du: Hom nay toi di
hoc. Ching ta s& ¢ ging du doan tir muc tiéu
(di) bang cach st dung duy nhat mot tir ngir canh
dau vao (hoc).

M®& hinh Skip-gram: la phién ban dao nguoc
cia mo hinh CBOW. Cho trugc mot vi tri ngi
canh, md hinh can dua ra duogc phan bb xac suat
ctia mdi tir & vi tri d6. Trong ca hai truong hop,
mang sir dung lan truyén nguoc dé hoc ra biéu
dién vector cua tir.

Theo Mikolov [3], tc gia cua word2vec, ca
hai phuong phap déu c6 nhitng wu diém va nhuoc
diém riéng. Skip Gram hoat dong tét véi luong
dir liéu nho va hoat dong dugc vai tap tir veng co
chira céc tir hiém. Mat khac, CBOW c6 thé hoc
trong thoi gian ngén va cho ra cac biéu dién tét
hon cho cac tir thdng dung.
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INPUT PROJECTION
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x .

Skip-gram

Hinh 1. M6 hinh CBOW va Skip-gram

—

3. CAC CONG TRINH CO LIEN QUAN

Do kha niang nam bét thdng tin ci phap va
nglr nghia cua cac tr vung tu kho dir liéu Ion
chua gin nhan, cac vecto tir ving tién huan luyén
Mikolov [3] 1a mét thanh phan tiéu chuan cua
hau hét kién trac NLP hién dai, bao gém bai toan
hoi dap [4], tim kiém van ban [5] va gan nhan vai
nghia [6]. Tuy nhién, theo nhiing cach tiép can
nay, viéc hoc dé tao ra vecto tir vung cho thiy
rang, mdi tir chi c6 mot biéu dién tir phu thude
vao mét ngit canh duy nhét.

Khéc phuc mot sb thiéu s6t cua vecto tir
vung truyén théng, Wieting [7] va Bojanowski
[8] d& dé xuat cac phuwong phap lam phong phu
biéu dién tir vung bang thong tin tir phu hozc hoc
cac vecto riéng cho tung nghia cua tir. Cac céng
trinh gan day khac ciing tap trung vao viéc hoc
cac biéu dién theo ngir canh. Context2vec [9] sir
dung Bo nhé dai han hai chiéu (LSTM) d& ma
héa ngir canh xung quanh mot tir. C4c céch tiép
can khac dé hoc nhing theo ngix canh bao gdm tur
chinh trong biéu din tir vung va duoc tinh toan
v6i mot bd ma hoa caa hé thdng dich may neural
(MT) ¢6 giam sat (CoVe; McCann [10]) hoac md
hinh ngdn ngir khdng gidm sat cua Peter va dong
su [1]. Ca hai cach tiép can nay déu dwa trén cac
bo dir lieu 16n, mac du cach tiép can MT bi giGi
han béi kich thuéc caa kho ngir liéu song ngir.

Mot s6 tiép can khac ciing cho thdy, cac
16p khéac nhau trong mang no ron ti phat sau hai
chiéu (biRNN) thi m4 hoa cac loai thdng tin khac
nhau. Vi du: gidm sat cu phap da nhiém (bai toan
gan nhan tir loai), tai cac 16p thdp hon cia mot
mang LSTM sau c6 thé cai thién hiéu suit tong
thé ctia bai toan hon nhu bai toan phan tich cu
phap (Hashimoto [11]) hoic siéu CCG gan thé
(Segaard [12]). Trong mot hé théng dich may
encoder-decoder dua trén RNN, Belinkov [13] da
chi ra rang cac biéu dién tir vung di hoc & 16p
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dau tién trong bo ma hda LSTM 2 I16p du doan
c4c nhan tir loai POS t6t hon 1a 16p tha hai. Cudi
cung, 16p trén cung cua mét LSTM dé ma hoa
ngir canh tr (Melamud [14]) da trinh bay cach
hoc biéu dién nghia cua tir. Chlng t6i cho thay
rang cac thong tin tuong tu ciing duoc tao ra boi
md hinh ngén ngir da stra d6i trong cac biéu dién
ELMo cua chlng tdi va né rat hitu hich khi hoc
cac md hinh d6i voi cac tc vu bén dudi ma pha
tron cac kiéu ban giam sat khéc nhau. Dai va
cong su [15] ghép cap bo encoder-decoder bang
cach sir dung cac mé hinh ngbn ngir va bo
autoendcoder va sau do6 tinh chinh vGi bai toan
giam sét cu thé.

4. BIEU DIEN TU VUNG THEO MO HINH
NGON NGU

Khéc véi cac cac phuong phap vector hoa
tr vung truyén thong nhu word2vec, vecto
ELMo gan cho mot token hoac mot tir thuc su la
mot ham cua toan bd cau c6 chta tir d6. Do do,
clng mot tir c6 thé co cac vecto tir khac nhau
trong cac ngir canh khac nhau.

Gia sir chung ta c6 mot vai cau:

(1) T6i dé quyén sach 1én ban

(2) N6i lam gi dé thém buon

Tur dé & (1) 12 mot dong tir, trong khi d6 &
(2) thi n6 1a két tir trong quan hé nhan — qua. Pay
la mot truong hop cia da nghia, mot tir ¢6 thé co
nhiéu nghia. C4c cac phuong phap truyén thong
dua ra cung mot vecto cho tir "dé” trong ca hai
cau. Hé théng s& khong phan biét duqc cac tir da
nghia. Nhitng vectors nay khong thé niam bat
dugc nglr canh ma tir d6 duoc sir dung.

Céc vecto tir ELMo giai quyét thanh cong
van dé nay. Cac biéu dién tir ELMo dua toan bd
cdu dau vao vao phuong trinh dé tinh todn céc
vector. Do d6, thut toan doc tir “dé” s& c6 cac
vecto ELMo khac nhau trong ngir canh khéac
nhau. Chiing duoc tinh toén trén 16p dau tién cua
cac biLM hai 16p véi cac két hop ky tu, 1a mot
ham tuyén tinh cua céc trang thai mang noi tai.

4.1. M6 hinh ngén ngir 2 chiéu

Cho trudc mot chudi c6 N token, (ti,
t2,...,tn), mot mod hinh ngén ngir tién (forward)
sé tmh toan xac suét ciia mot chudi bang cach mo
hinh x&c suét tx cua token thtr k khi cho trude lich
sir xuat hién ctia cac token trude do (ty, ..., k1) :

np (tye (tp,tay v e 1)

plty, ta, ...
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Céac md hinh ngdn ngit no ron hién dai gan
day (Merity [16]) tinh toan biéu dién token doc
lap theo ngir canh x™ (thong qua vector hoa
token hoac mot mang no ron tich chap CNN voi
cac ky tu) sau d6 chuyén bleu dién nay qua lép L
ctia mang no ron LSTM tién. Tai mdi vi tri k, mdi
mot 1op LSTI\/L dua ra mot biéu dién phu thudc

vao ngir canh hi‘j trong d6 j = 1,..,L. Pau ra 16p
trén cung LSTM, vector hk idu:orc str dung dé du
doan token tiép theo ty+1 voi 16p Softmax.

Mo hinh ngdn ngir lui (LM-backward) hoat
dong tuong ty nhu mo hinh ngon ngir LM- fién,
nhung n6 chay theo tha ty nguoc lai.

Nghia la, mé hinh dy doan token & phia
trude khi cho trude I%_gfr canh tuong lai:

plty ty o ty) = HP{:tk [t 1 tszr o ty)
k=1 2

Tuwong tu nhu v6i mé hinh ngdén nglt LM-
tién, moi 16p j cua mang no ron LSTM-IUi trong
mot 16p L ciia md hinh sau cO nhiéu 16p tao ra
cac biéu dién hf:j cua tk khi cho trudc (tk +1,..,
tn). Mot biLM 1a két hop ca LM -tién va va LM-
IUi. Cong thirc sau la mo ta toi da hoa kha nang
theo cac hudng tién va lui cung nhau:

N

Z{:EG‘Q Pltiltn e o te1,0..805ms ,05)
k=1 _
+og pty|tes1itiszr -t 04,805 ,05))

o e
Cong thuc xéc suat co dieu kién (3) bao gom:
©,: Cac tham s biéu dién token theo cac
hai huéng
©®s: Tham sb cho Softmax
huong tién va lui,

theo ca hai

8.&-_"'-'1"4'-'1' _.ﬁL._l',‘l'"ld : C4c cac tham Sé I’iél’lg

cho cac LSTM theo ting hudng.

Nhin chung, céng thirc ndy twong tu nhu
cach tiép can cua Peters [1], nhung c6 mot diém
khéc 1a chia sé mot s trong sb gitta cac hudng
thay vi sir dung cac tham so hoan toan doc lap.
Trong phan tiép theo, bai béo gidi thiéu mot
cach tiép can méi dé hoc cach biéu dién tir vung
1a sy két hop tuyén tinh cua cac 16p biLM.
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Word Embedding

. | /

Hinh 2. C6 dinh cac tham sé cuia mé hinh biLM

4.2. Biéu dién tir vang theo mé hinh ngdn ngir

Biéu dién tir vyung theo mé hinh ngén ngi
(Embedding from Language Models — ELMo) la
su két hop nhiém vu cu thé biéu dién cua cac 16p
trung gian trong md hinh ngdn ngit hai chiéu
biLM. Pdi v6i mbi token ty, mot 16p L ctia biLM
s€ tinh toan mot tap 2L + 1 cac biéu dién .

Ry = {x" hﬁihh j=1..1}

={hifli=1..} @
Trong do hkﬂ, la token va

16p
h¥ ""—[hi“j, hl‘w] cho timg 16p trong mang no ron

hai chiéu biLSTM.

Dé dua vao mot mo hinh thir cdp, ELMo
thu gon tit ca cac 16p trong R thanh mot vecto
duy nhét, ELMox = E(Ry; ®e). Trong truong hop
don gian nhat, ELMo chi chon 16p trén cung,
E(Ry) = his nhu trong md hinh TagLM [1] va
CoVe []. Tong quat hon, biéu dién s& tinh toan
trong s riéng cua tat ca cac 16p biLM:

ELMo{®* = E(R,; @) (5)

N
M@~

ww/
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— qtask E‘ﬂsk L'-':I'

Trong do:

sk |3 trong s6 chuan hoa ting softmax,

13 mot tham sé vé huéng cho phép mo
hinh tac vu chia theo ty 1€ v&i toan bd vecto
ELMo. y c¢6 y nghia quan trong thiét thuc hd tro
trong qua trinh t6i wu hoa.

Hinh 3. Pua cac biéu dién ELMo vao mé hinh va hoc
cac trong so t6 hop tuyen tinh cuia bai toan

4.3 Sir dung biLM cho cac bai todn NLP c6
giam sat

Cho truéc mdt mang no ron mé hinh ngén
ngit hai chiéu biLM dugc huén luyén trudc va
mét kién trac ¢o giam sat cho mot bai toan NLP
cu thé. Ching ta c6 thé cai thién hiéu suat mo
hinh bai toan bang ap dung biLM don gian.
Chung ta chi can chay biLM va ghi lai tat ca cac
biéu dién 16p cho timg tir vung mot. Sau do, mo
hinh tic vu cudi cing s& hoc su két hop tuyén
tinh cac biéu dién nay. Qu4 trinh nay duoc mo ta
nhu sau:

Pau tién ldy cac 10p thap nhit ciia mo hinh
giam sat ma khong c6 biLM. Hau hét cac mo hinh
bai toan NLP ¢ giam sat déu ¢ chung kién triic &
cac 10p thap nhat, cho phép chiing ta bo sung biéu
dién theo ELMo theo mdt cach théng nhit. Cho
trudc mot chudi cac token (ty,..., #), ddy la tiéu
chuén dé xay dung mot biéu dién token doc 1ap ngi
canh Xk cho tirng vi tri cua token. Viéc nay sir dung
cac vector tr vung da duogc tién huén luyén va cac
biéu dién vector dua trén ky tu khac. Sau do, mo
hinh s& tao ra mét biéu dién cam ngit canh h, bang
cach sir dung mang no ron tai phat RNN hai chiéu,
mang no ron tich chdp CNN hodc mang no ron
truyén thang.

Pé dwa thém ELMo vao md hinh c6 giam
sat, trudc tién, chung ta ¢b dinh cac trong s6 cua
biLM va néi vecto ELM0* v6i vector x thanh
biéu dién ELMo nang cao [xELMo;*%], sau d6
truyén biéu dién ELMo nang cao nay vao bai
toan ctia mang no ron tai phat RNN (hinh 2 va
hinh 3).

5. CAC KET QUA THUC NGHIEM

Chung t6i st dung bd ngit lidu co tiéng
Viét 4GB dé tién huén luyén cho cac embedding
cia md hinh. Trong thuc nghiém cua minh,
chung toi sir dung cac cai dit bo siéu tham sb
tuong tu nhu Peters va cong su [2] cho biLM va
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mang CNN v&i ky ty. Chung toi hudn luyén céc
tham s6 cho mé hinh trén mét tap hop dir liéu 20
triéu tir dugc ldy miu ngiu nhién tir vin ban thd
duoc thu thap thong tin chung tir trén mang
Internet. C6 thuc hién mét s6 thay doi sau:

- H6 trg cac ky tu unicode;

- Str dung k¥ thuét softmax mau dé huan
luyén vé tir vung 16n. Sir _dung mot cura sO tir
xung quanh tir dich 1am mau 4m va no cho thay
hiéu suét tdt hon trong cac thir nghiém so bd.

Céac biLM duoc tién huan luyén trong bai
b&o nay tap trung vao biLM quy moé 16n trong bai
toan phén tich ct phap, nhu Peters [1] nhin manh
tam quan trong cua viéc st dung biLM so véi cac
md hinh ngdn ngit thuan tay tién va huin luyén
quy md lon.

Dé can bang sy phuc tap ciia mo hinh ngdn
ngit tong thé voi kich thudec mé hinh va cac yéu
cau tinh toan cho céc bai toan cu thé ma van duy
tri biéu dién dau vao (input) hoan toan bang ky
tu, ching t6i di giam mot nira tit ca cac kich
thuéc nhung. M6 hinh cudi cing st dung cac 16p
L = 2 biLSTM véi 4096 don vi va cac phép chiéu
512 chiéu va két nbi con lai tu lop tho nhat dén
lop thir hai. biLM cung cap ba 16p biéu dién cho
mdi token dau vao, bao gom ca cdc 16p ngoai tap
huin luyén do déu vao thuan tay ky tu. Nguoc
lai, phuong phap vector hoa tir vung truyen thong
chi cung cap mét 16p biéu dién cho mdi token
trong mot nglr canh ¢o dinh.

Sau khi dugc xtr Iy trude, biLM cé thé tinh
todn cac biéu dién cho bét ky tic vu nao. Trong
mot sb truong hop, viéc tinh chinh biLM trén dir
lidu cu thé cia mién dan dén giam dang ke cac
nhap nhing vé nghia cia tir va tang hiéu suat cho
bai todn NLP.

Viéc huin luyén ELMo trén ngdn ngit
tiéng Viét mit khoang 3 ngiy trén véi GPU
NVIDIA P100. Bai toan phan tich ct phap dugc
dugc danh gia trén bo ngit lidu tiéng Viét (Viet
Treebank) véi hon 10 nghin cau da gan nhan.
Diém danh gia hiéu suit cia md hinh ching t6i
st dung thuat toan EVALB cua Collins [22].

Dé danh gia khao nghiém, ching t6i st dung
cac mo hinh phan tich ca phép tiéng Viét da
dugc cdng bd trong cac bai béo [17] [19] [20]
[21]. Két qua cho thay c6 nhing cai thién hiéu
suat thdng qua sir dung ELMo (bang 1).
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Bang 1. Mot s6 két qua PTCP cho tiéng Viét

F1 (%)
M® hinh Co ELMo A
ban

RNN pA(y|x) [17] | 76.19 77.63 +1.44
In-order [19] 80.92 82.13 +1.21
Self-attention [20] | 81.11 82.57 +1.46
Label- 81.98 82.96 +0.98
attention[21]

24
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78
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74

72

N A
S N & &
Q‘% Qg\, Q,\,
=) \:59
F1co ban F1cé ELMo

Hinh 4. Biéu d hiéu suat cac bo PTCP
6. KET LUAN

Trong bai bdo nay, chung t6i giGi thiéu
vector hda tir vung dua trén mo6 hinh ngén ngir
ELMo va n6 thyc sy ¢6 hiéu qua véi bai toan phan
tich ¢t phap. Néu duoc két hop v6i mot mé hinh
phirc tap hon, n6 chic chin s& mang lai hiéu suét
cao hon nira. Viéc ap dung ELMo khong chi gioi
han & & bai toan phan tich ¢t phap. N6 ¢6 thé duoc
dung cho cac bai toan NLP khac: Dich may, Mo
hinh hoéa ngén ngir, Toém tat van ban, Nhan dang
thye thé dwoc dat tén, Hé théng hoi dap.
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