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LOI NOI PAU

Nam hoc 2021 - 2022, Truong Dai hoc Cong nghi€p Quang Ninh tiép tuc to chic Hoi
nghi Khoa hoc 1an thtr 7 nhiam danh gia tong két cong tic nghién ctru khoa hoc giai doan 2020
- 2022 va dua ra dinh huéng méi cho cong tac nghién ciru khoa hoc cua Nha truong phat trién
hon nita trong tuong lai. Ttr tién d¢ cua nhimg ky Hoi nghi trude, cudn Ky yéu Hoi nghi Khoa
hoc da trd thanh noi trao doi thong tin khoa hoc, kinh nghiém giang day, h(_)q tap cua can bg,
giang vién, sinh vién Nha truong trong nhimg nam qua. Hoi nghi Khoa hoc lan tht 7 voi cha
dé: “Ning cao chit lwong dao tao, nghién cteu khoa hoc va chuyen giao cong nghé cia
Truong Dai hoc Cong nghi¢p Quéing Ninh gdn véi nhu cdu phdt trién kinh té - xa hi ciia
dia phwong” da dugc trlen khai tir nhitng ngay dau nim hoc 2021 - 2022. Trong thoi gian
chuan bi cho cudn Ky yeu Hoi nghi Khoa hoc lan 7, Ban bién tap da nhan dugc trén 50 bai
bao khoa hoc cua cac can bg, giang vién trong truong va cac nha khoa hoc ngoai truong. Noi
dung cua cac bai bao kha da dang, phong phu, phan anh nhiing két qua nghién ciru cua toan
thé can bd, giang vién, cac nha khoa hoc thudc cac linh vyc khoa hoc Cong ’nghé k¥ thuat
bién, Dién’tfr, Tin hoc, Ty dong hoa; Cong nghé ky thuit mo; Ky thuat dia chat; Ky thuat co
khi, Kinh té, Khoa hoc co ban, Khoa hoc xa hdi,...

Cén cr vao thé 18 va ndi dung cuia cc bai bao giri vé, Ban bién tap Ky yéu Hoi nghi
Khoa hoc da tuyén chon dugc 38 bai viet c6 ndi dung phu hop va bién tép ndi dung theo cac
phan chinh sau day:

Pl}ﬁn 1: Gom 13 bai bao khoa hoc c6 ndi dung nghién ctru vé cac linh vuc Mo cong
trinh - Trac dia - Dia chat

Phan 2: Gom 12 bai bao khoa hoc c¢6 ndi dung vé két qua nghién ctru lién quan dén
Cong ngh¢ ky thuat Dién - Co khi dong luc.

Phan 3: Gom 08 bai bao khoa hoc c6 ndi dung vé két qua nghién ctru lién quan dén
linh vyc Cong nghé thong tin - Khoa hoc co ban.

Phan 4: ’G(‘A)rn 05 bai bao khoa hoc c6 noi dung vé két qua nghién ciru lién quan dén
linh vuc Kinh té - Chinh tri.

Ban bién tap Ky yéu Hoi nghi Khoa hoc dé lwa chon cac bai bao chat lwong, giri phan
bién kin va bién tap theo dung yéu cau qui dinh. Nhirng bai bao ¢ ndi dung chua phu hop, sai
mau bio hoac giri dén qua mudn sé khong dugc dang trén cudn Ky yéu Hoi nghi Khoa hoc
nay.

Ban bién tap xin tran trong cdm on cac déng nghi¢p da gui nhimmg thanh qua nghién
clru ctia minh, gép phan cho Hoi nghi Khoa hoc lan thtr 7 dién ra thanh cong tot dep. Trong
qua trinh bién tap ciing nhu in an cubn Ky yéu Hoi nghi Khoa hoc s& khong tranh khoi nhiing
thiéu sot, Ban bién tap rat mong dugc bap doc chia s¢ va thong cam. Ban bién tdp mong r{mg
trong cac ky Ho1 nghi Khoa hoc t61 s€ ti€p tuc nhén dugc sy cong tac nhiét tinh cia cac dong
nghi¢p, ban doc vdi cac bai bdo khoa hoc da dang, chat luong va c6 ndi dung phong pha hon
nta.

Tran trong cam on!

Ban bién tap

H‘
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Pic diém trang thai wng suat va co sé xac dinh ap luc mé 1én vi chéng
co giéi hoa trong 16 che bing phwong phap sb

Pham Puc Thang'*, Hoang Hung Thing', Hoang Vin Nam*
P& Ngoc TUy?, Luu Qubc Cuong®
Y Treong Bai hoc Cong nghiép Quang Ninh
2Cong ty than Mao Khé - TKV
cong ty c6 phan 397 - Tong cong ty Béng Bdc
*E-mail:phamducthangmct@gmail.com; Mobile: 0987302934

Tom tdt: Bai bao gidi thiéu ddc diém trang thai ing sudt - bién dang cia dd vach va
co s¢ tinh todn ap luc mé 18n vi chéng co gidi hda trong 10 che khai thac than bang phirong
phap sé cling véi tinh toan cac tham sé cdng nghé dam bdo viéc lia chon hop 1y vi chong co
gioi hoa trong 10 chg. Mgt trong nhing tham s6 ¢6ng nghé co ban cua cdng nghé khai thac
Véi diéu khién &p lwc mé bang pha hda toan phan dé vach la chiéu cao vung pha huy ciia dd
véch trong 10 che va khd nang lap day Ciia dd vach phy thugc vao hé so né roi cia dat da dé
xdc dinh tdi trong tac dung 18n c&c Vi chdng co gidi hoa trong 10 cho.

Tir khoa: Ap luc mé, diéu khién &p luc mé, cong nghé, co gidi héa, phwong phdp sé.

1. PAT VAN PE

D3 co rat nhiéu cong trinh nghién ctru va gia thuyét nghién ctru vé ap lyc mo, gido su
Protodiakonop la mot trong nhirg nha khoa hoc dau tién cua thé gioi dua ra ly thuyét ap luc
mo va nhitng van dé ciia ap lyc mo, dit ra nén mong nghién ctru dau tién trong linh vuc nay.
Sau d6, c6 nhiéu nha khoa hoc nghién ctru phat trién thém trong linh vuc ap luc mé qua sb
lwong 16n céc dé tai va cac cong trinh nghién ctru khoa hoc [1]. Tat ca cac cong trinh nghién
ctru cho thiy, ciing véi sy ting 1én cta chiéu sau khai thic mo thi ing suét - bién dang trong
khéi ¢4 mo cling tdng lén va dat dén mot gia tri nhét dinh. Nhu khl 0 d6 sau khai thac 1a 400m
thi tng suat theo phuong théng dumg c6 thé dat ti 12500 kN/m?. Tuy nhién khong phai toan
bo trong lugng cuia dat d4 dén bé mat dé nén 1én vi chdng, ma ban than trong 16p da vach xuét
hién phan lyc tir qua trinh cac 16p da dich chuyén (nhu hién tuong co gian - dan hoi voi sy ma
sat giita cac 16p dat da), sy ma sat giira cac 16p dat da & bén hong 10 déu can tré sy ting lén
cla tai trong 1én cac vi chéng. Su tac dong cta ap luc mo 18n vi chéng theo chiéu siu khai
thac cho dén nay van con c6 nhiéu tranh luan khoa hoc khac nhau. Trong bai bio nay cac tac
gia mudn trinh bay mot s6 két qua cta viéc phan tich méi quan hé twong tac ciia cong nghé
khai thac va ap luc mo twong umg voi dac diém khai thac cta 16 chg trén co so su dung
phuong phap so phan tur hiru han voi sy trg giup va st dung chuong trinh mé phong. Bai viét
tap trung vao van dé xac dinh trang thai Gmg sut - bién dang ciia da vach khi chiéu sau khai
thac ting 1én cling nhu x4c dinh chiéu cao ving pha huy cua da vach khi d& tai vi chng co
gi6i hoa va tai trong 1én vi chdng cua 10 cho.
2. NQI DUNG NGHIEN CUU
2.1. Phuong phap nghién ctru

Cong nghé khai thac v6i diéu khién da vach bang phuong ‘phap pha hoa toan phan
trong d6 viéc xac dinh ap luc mo 18n vi chdng 10 chg cd ¥ nghia hét siic quan trong dé dam
bao cong tac lwa chon loai vi chdng ap dung hop 1y, dam bao kha ning mang tai chéng lai ap
luc cua da vach. Trén co so st dung cac phuong phap nghién ctru ly thuyét: nhu phuong phap
phan tich, tong hop; phuong phéap gia thuyét va mé hinh hoa dé dua ra co so tinh toan ap luc
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mo 1én vi chdng co gidi hod 10 chg theo phuong phap mé hinh sb ciing vai viée két hop tinh
toan trén co s& anh hudng cua cac tham sb cong nghé.
2.2. Trang thai tng suit ciia da vach theo chiéu sau khai thac va xdc dinh ap lwc mé tic
dung 1én vi chdng 16 cheg

Cong nghé khai thac voi diéu khién da vach bang pha hoa toan phan la phuong phap
cho phép da vach sap d6 vao khu vuc khai thac nham tao ra cac vung ap luc va trang thai can
bang ng suat moi xung quanh khu vyce khai thac cua 1o chg (hinh 1). Qua trinh sap d6 da
véach tiém an nhiéu nguy co mit an toan cho khéng gian khai thac bén trong 10 chg va cac khu
VU.’C Xung quanh dudi anh huong cua ap luc mo, dac biét khi bude sap d6 qua 16n co thé gay
ra “ct ddm mo” rat nguy hiém. Do d6, can lua chon loai vi chdng 16 cho twong tng voi kha
nang mang tai va chong do lai &p luc mo cua da vach [1, 2, 3, 4].

., Ving anh hwéng cia ap lwc mé Ving dét da bi pha hiy

\ ung tang lén cia’ ap lec mé

Vi <ungt than bl Eha hay

Ap lwc ban dau

Hinh 1. Sor d6 c&c vung &p luc xung quanh 16 chy

D3 ¢6 nhiéu phuong phap dé tinh toan xéac dinh ap lyc mo Ién vi chdng 10 cho nhu: sir
dung céch tinh toan 1y thuyét theo cac gia thuyét vé ap luc; phuong phap mé phong bang mo
hinh vat Ii (m6 hinh twong dwong), phuong phap mé phong va xac dinh ap luec mo bang cac
chuong trinh phan mém s6 hoa; phuong phap thyc nghiém do ap luc mo trong khu vyc 16 cho
khai thac bang sir dung cac loai thiét bi do tai hién truong. Phuong phap nghién ciru 1i thuyet
thuong cho két qua khong sat voi thuc té do trong qua trinh tinh toan cac thong sd dugc lay
gia tri tuong d01 Phuong phap mé6 phong bang m6 hinh vat liéu twong dwong cho két qua gan
sat voi thuc té, tuy nhién doi hoi khat khe trong viéc lya chon vat li¢u tuong duong va gia
cong md hinh véi ty 16 dong dang so véi thuc té. Phuong phap xac dinh bién dang va do ap
luc bang thue nghiém tai hién truong cho két qua chinh xac va phan anh thuc té diéu kién
khai thac, tuy nhién doi hoi phai thuc hién tai hién truong, tén rat nhiéu thoi gian. Hi¢én nay,
cung voi sy phat trién cua khoa hoc k¥ thuat va cong nghé, dac bi¢t 1a cong nghé sb hoa, dé
xac dinh bién dong trong qua trinh khai thac than ham 16, mot trong nhitng phuong phap duoc
str dung rong rai 1a st dung phan mém sb hoa dé xac dinh gia tri cta ap luc mo trong ting
diéu kién khai thac khac nhau véi cong nghé khai thac tuong tmng. Cac phan mém phan tich sd
hién nay thuong dugc 1ap trinh trén co s cac phuong phap so co ban sau [5]: phuong phap
phan tir hiru han; phuong phap sai phan hiru han; phuong phap d hoi tu gi6i han; phuong
phap phan tir bién; phuong phéap toan roi rac... Mdi phuong phap trén déu c6 nhitng pham vi
sir dung va déu dya trén mot gia thiét tinh toan on dinh ciing nhu sir dung cac tiéu chuan pha
huy hay tiéu chuan bén khac nhau. Hién nay trong linh vuc phan tich 6n dinh khéi da xung
quanh khoang khong gian khai thac, cong trinh ngam va thiét ké, tinh toan két cau chéng giir
cac khu vuc khai thac trong cac mo than ham 10, mot sb phén mém tinh toan dugc lap trinh
trén co s¢ cac phuong phéap toan hoc & trén da va dang dugc sir dung rong rii, c6 thé ké dén
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1a: chwong trinh Phase 2, Ansys, Abaqus, UDEC, Flac, PFC,... P6i vdi cac phan mém s hoa
stt dung phuong phép sb phan tir hitu han dé xac dinh trang thai Gng suét - bién dang cua da
vach va tinh toan ap luc moé 1én vi chdng 10 cho, khi d6 khu vuc xung quanh 16 chg dwgc phéan
chia thanh mot mang cac phan tir ¢6 kich thudc hitu han tiép xtc voi nhau boi cac nut. Két
qua cua qua trinh tinh todn nay la xac dinh: sy chuyén dich cua cac diém nut theo phuong
ngang va thang dang; cac thanh phan tng suit theo phuong ngang, Ung suit theo phuong
thang dung va tng suét ma sat cling nhu xac dinh trang thai ing suat theo 1y thuyét « Mohr -

Coulomb », theo tng suat chinh bén kéo 16n nhét va theo “ly thuyét bén”.
vH
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Hinh 2. Sod6 md phong trang thai 1ng sudt cia da vach bang phan mém sé
6y =vH
|
|

6x= AyH

/
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Hinh 3. Vung trang thai gici han: Su pha huy theo (theo Mohr - Coulomb)
trong giGi han phd hity cia vmg sudt theo bién dang theo phiong thang dirng

Su tac dong twong hd cia ap luc mo va vi chdng 10 cho dan t6i sy hinh thanh bién
dang va ving pha hiy & 16p d4 vach tryc tiép nhu hinh 3. Trong giai doan dau cia qua trinh
tinh toan, bién dang kéo theo phuong thiang ding & 16p da vach xay ra hién tuong tach 16p da
vach diéu nay tao diéu kién phd hiry chung khi do tai vi chong Su phé hoa d4 vach khi do tai
vi chong (theo Mohr - Coulomb) dién ra khi dat t6i ing suét giéi han va phu thudc vao tng
sudt phap tuyén theo ca phuong ding va phuong ngang.

Két qua tinh toan trang thai ing sudt voi sy anh huong cua chiéu sau khai thac khac
nhau duoc thé hién trén hinh 4 véi 3 phuong &n khi thyc hi¢n khai thac & d¢ sau 300m, 500m
va 800m [6]. Trén biéu db cho thiy rang v6i su ting 1én cua chidu sdu khai thac thi Gng suit
trong d4 vach theo phuong thing dimg ciing ting 1én twong tmg, trong ving tiép xtc cua vi

NN
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chdng 16 chg (vi chdng va via than) thi ddn dén su phan b lai Gmg suat. Ung suat theo
phuong dtng 16n nhét trén vi chdng 16 cho ¢6 thé vuot qua gid tri gidi han an toan cho phép
va nhu vy trong trudng hop ndy, cac vi chdng s& chiu tai tng suit 16n nhat. Ngoai ra, & phia
trude 10 cho (¢ trén cua via than) ndm trong ving 4p luc twa v6i tng suit ting 1én.

80

70 m

60 —

50 —

40 D6 sau khai thac 300 m
B6 sau khai thac 500 m
BPbé sdu khai thac 800 m

vach, MPa

30

N 7
. . \ _J

1
2 4 6 8 10

K

Ung suat theo phuong thang ditng ciia da

-10

Toa do, m

Hinh 4. Ung sudt trong da vdch theo phwong dirng ciia 16 cho
0 do sau khai thac 300m, 500m va 800m.

) Trong cac qua trinh phén tich va tinh toan, cac két qua tinh toan cho thay rﬁng, trong
tat cd cac thanh phan ap lyc mo cung véi tng suat theo phuong thang dimg ciing xuat hién
mg suét theo phuong ngang, trong trudng hop nay dugce dat ¢ trung tdm trong luc cua tam
giac lyc. Trong cac 16p da vach phia dud6i ¢ ngay trén cac vi chéng (vach truc tiép) thi tng
suit ngang nén ép va tac dung luc trén cac vi chong theo hinh 5.
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Hinh 5. Phén chia mang lwdi cdc phan tie hitu han trong da vach phia trén cdc vi chong 1o
cho va cdc thanh phan img sudt ciia dd véch.

Khi ting chiéu sau khai thac tir 300 - 800m, mic du ing sudt va bién dang cta d4 vach
trén vi chong tang 1én nhung trang thai gi6i han (theo pha huy) thi khong thay d6i. Didu nay
c6 thé thiy rang, kha nang chiu tai cua cac vi chbng trong 10 chg khong phu thude vao chiéu
sau khai thac, didu nay di duoc kiém chimg trong thuc té khi 4p dung thanh cong vi chong co
khi héa loai M130, OKIT70 va mét so loai khéc khi khai thac & céc chiéu sau khéc nhau trong
cac mo than tai Lién bang Nga [6, 7].

Trong qué trinh khai thac diéu khién 4p lyc mé bang pha hoa toan phan da vach thi
chidu cao ving pha hily ctia d4 véach trén cc vi chong 10 chg 1 mot trong nhimng chi tiéu co
ban dé xac dinh tai trong 1én vi chéng. Theo két qua thyuc hién bﬁng mo hinh trén may tinh sy
tac dong twong hd gitra vi chdng 10 cho va da vach cho thdy, chiéu cao ving pha hiy cua da
vach chat tai 1én vi chong gan bang 4 1an chiéu day khiu cua via than [2, 8, 9].

Xac dinh d6 no roi ctia da vach truc tiép khi pha hoa vai su tang 1én vé thé tich theo
diéu kién can dam bao lap ddy khoang khong gian khai thac va chéng d& duoc cac 16p da
vach ¢ phia trén [8, 9]:
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K,-h=h+m, ;m (1)

Trong do:

ke - hé s no roi clia dt da;

h - chiéu cao ving pha huy dat da;

M- chiéu day 16p khau.

Khi d6 chiéu cao ctia ving phé huy 1a: h=m, /(k, —1),m

Khi chiéu cao ving d4 vach pha hoa bang 4 lan chiéu day 16p khau thi tai trong trén
mot don vi di¢n tich ma vi chong chong gitr la:

4'7v'mk'g

R= (I +r+r +115. [T M 1000

), KN/m? (2)
l, 79

Trong do:

g - Gia tdc roi tu do;

vv - Trong luong thé tich trung binh cua cac 16p da vach, T/m*

- gi6i han bén ubn cua da vach, MPa

I - chiéu dai chong giit cta vi chong, m

r - khoang cach tir tAm chan phia trudc cua vi chéng (ludi trai) téi gwong, m

rc- chiéu rong tang khiu ctia may khau, m

’ Véi tinh toan hé sé nd rdi cua dat da sap d6 thi tai trong trén mot don vi dién tich cua

vi chong dugc xac dinh nhu sau:

7, M, -g au-mk-1000
R= Py o 058 2

Qua biéu thirc (2) va (3) nhan thay rang kha ning chiu tai clia cac vi chdng co gidi hoa
duoc xéac dinh ddi véi timg diéu kién cu thé va cac loai vi chong khac nhau. Bac diém cua da
vach ciing nhu chiéu day 16p khiu than trong via 1a nhimng tham s6 co ban anh hudng toi tai
trong tac dung 1én vi chdng, trong khi d6 kha ning chiu tai cta vi chdng twong Gmg véi mdi
loai vi chéng, vat liéu lam vi chéng va dac tinh cua vi chéng. Khi gia tri trung binh cta hé )
né roi da vach bang 1,2 thi chiéu cao ving da vach sap d6 gan bang 4 lan chiéu day khau
than.

3. KET LUAN

Dic diém ciia da vach cling nhu chiéu day lép khiu than trong via la nhimg tham sO
co ban anh hudng t6i tai trong tac dung 1én vi chdng, khi diéu khién ap lyc mo bang phé hoa
toan phan thi gi4 tri 4p luc mo 1én vi chéng co gidi hda dugce tinh toan trén co so xac dinh
chiéu cao ving pha huy cta da vach.

Hién nay c6 nhiéu phuong phap nghién ctru ap lwe mo tuy nhién phuong phap dung
cac mo hinh s ¢é mé phong va xac dinh trang thai ing suat — bién dang cuia dét da, ap luc mo
cho két qua nhanh, céc thong s6 nghién ctru dugc 1ap trinh voi két qua twong dong véi thuc té
trong timg diéu kién cu thé. M6 phong trang thai img suét ciia d4 vach va xac dinh ap lyc mo
v6i phuong phap s6 phan tir hitu han bang cac chuong trinh mé phong trén may tinh cho thay
mdi quan hé anh huong qua lai giita cong nghé khai thac voi diéu kién dia chat mo dam bao
kha nang nghién ctru chinh xac trang thai Gmg suit bién dang ctia d4 mo va tai trong cta vi
chéng co khi hoa trong 16 chg, tir 46 c6 thé Iya chon chinh xac loai vi chdng ap dung dam bao
an toan trong qua trinh thuc hién khai thac than tai 10 cho.
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Stress state characteristics and the basis for determining mine
pressure on mechanized supports of the long wall by the finite element
method

Duc Thang Pham®, Hung Thang Hoang®, Van Nam Hoang"
Ngoc Tuy Do? Quoc Cuong Luu®
'Quang Ninh University of Industry
2Mao Khe coal Company - TKV
%Joint Stock Company 397 - Dong Bac Corporation

Abstract: The article introduces the characteristics of stress and strain state of roof
rock and the basis for calculating mine pressure on mechanized supports of the long wall by
the finite element method with calculation of technology parameter to ensure the reasonable
selection mechanized supports of the long wall. One of the basic technological parameters of
mining technology with mine pressure control by full caving is the height of the fracture zone
of the roof rock in the long wall and the filling capacity of the roof rock, it depends on the
coefficient of loose expansion of the rock to determine the load acting on the mechanized
supports in the long wall.

Keywords: Mine pressure, mine pressure control, technology, mechanization, digital
method.
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Bén tw dgng dé xac dinh cc via than tir tai li¢u dia vat Iy giéng khoan
tai khu vac mé than Ha Lam - Quang Ninh

P Duy Phict”, Kiéu Duy Thong?, Nguyén Tuin Trung®
cong ty C6 phan Dia chat mé - TKV
Truong Pai hoc M6 Pja chdt
3Lién doan Vat Iy dia chat
*E-mail: duyphucc97@gmail.com

Tom tdt: Sé liéu diroc quan tam chinh trong tham do tim kiém than 1a triz lwong than
diroC wéc tinh tir dg day cua cac via than trong mai 16 khoan. Do @8, diéu can thiét 1a phdi
x&c dinh chinh xéc bé day cua cac via than qua céc thong so ki thudt co duoc. Pé tang tinh
chinh xac, cac dwong cong dia vdt ly duwroc tien hanh do ghi, dira ra c&c cét dia tang - dia vt
ly dé xac dinh chinh xac cac via, vach, thanh phan thach hoc, chiéu su cac lép than ciing
nhu dia tang khu viec nghién cizu.

Tai liéu dia vat Iy giéng khoan thurong diroc xit Iy mét cach thu cong va lién tuc, do d6
khong tranh khéi nhitng sai s6t. Do vdy, phat trién phwong phap ban tu déng dé xac dinh via
than tir cac tai liéu dia vat ly giéng khoan c6 thé dwa ra dwoc cét dia tang dia vat 1y giap
giam thoi gian minh giai ciing nhue tang do chinh xac cho tai li¢u.

Trong nghién cizu nay, ching toi ap dung phwong phap hoc khdng giam sat daé phan
chia tai liéu do gamma ti nhién va gamma tan xg mdt dé nham xac dinh céc via than. Ap
dung thiz nghiém trén 8 16 khoan cua khu viec mé than Ha Lam cho thay, so véi két qua phan
tich cia céc chuyén gia thi phirong phap ching ti d@é xudt ¢ dé chinh xac trén 60% va c6 16
khoan dat trén 80%.

Tir khod: Ban tw déng, hoc khong giam sat, mo than Ha Lam, dia vat 1y giéng khoan,
tham do than, di thuong dia vat ly.

1. GIOI THIEU

Ha Lam 1a mot mo than 16n trong cac mo than ¢ viing Quang Ninh cia nudéc ta, nam
trong vung tap trung nhiéu mo va cong truong khai thac than dang hoat dong. Hé théng CO SO
ha tang, duong giao thong, cung cap dién, nudc, sua chita co khi, sang tuyen than, bén cang
va cac dich vu phuc vu doi song... kh& phat trién, 1a nhitng diéu kién rat thuan lgi trong qua
trinh xay dung va khai thac, ché bién va tiéu thy than.

Dé dat hiéu qua cao trong qua trinh khai thac, thi cong thi cong tac tham do, tim kiém
than tai mo la khdng thé thiéu. Trong d6, viéc ap dung cac phuong phap dia vat ly giéng
khoan (DVLGK) cung cAp mot lugng thong tin doc lap voi tai liéu khoan, dac biét trong
nhiing truong hop chét luong ldy mau kém hozc mat mau, danh gia hiéu qua khoan lay mau,
ma via, theo ddi sy bién doi vat 1y trong qua trinh khoan. Trong PVLGK hién nay ap dung
rong rai cac phuong phap dién tro, phuong phap phong xa, phuong phap do do léch, phuong
phap do ti trong, phuong phap do siéu 4m, ... Sy thay ddi cia cac duong cong dia vat 1y 1a co
s dé phan chia dia ting va dac biét 1a xac dinh vi tri cia cac via than. Cac duong cong di
thuong tao ra su khéac biét gitra cac 16p dé ta ¢ thé danh gia va phan tich.

2. KHAI QUAT VE KHU VUC NGHIEN CUU
2.1. Pic diém dia 1y ty nhién, Kinh t&, nhan vin

Dia hinh: Khu mo Ha Lam thudc ving ddi nui, dia hinh thdp dan tir phia Bic xudng

phia Nam.
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Khi hau: Khu mé nim trong vung khi hau nhiét d6i gi6 mua, hang ndm c6 2 mua rd
rét 1a mua mua va mua kho.

Mang song sudi: Trong khu vuc gdm mét sudi chinh Ha Lam, tat ca cac sudi nho déu
chay vao suoi chinh r6i chdy vé phia Tay va do ra bién. Ngoai ra, con c6 suoi Ha Tu bat
nguon tir duong phan thuy cua nép 161 158, huéng dong chay vé phia Pong, 1ong sudi rong tur
1+4m.

Heé théng giao thong: Khu mo Ha Lim ndm gan tryc duong qudc 16 18A ndi lién voi
c4c tinh,thanh phd Hai Phong, Hai Duong, Bic Giang; phia Bic ¢ cang Lang Khénh, phia
Tay c6 cang nudc sau Cai Lan. H¢ thong co s& ha tang, giao théng van tai, hé théng cung cip
dién nudc... kha thuan loi phuc vu tdt cho viéc khai thac than.

Pic diém dan cu, kinh té xa hoi: Cach khu mo Ha Lam khoang 4km vé phia Nam la
trung tdm thanh pho Ha Long sam uat va dang c6 toc do phat trién manh. Dan cu tip trung
khé dong duac, chu yéu la dan tdc kinh, nghé nghi¢p chu yéu la cong nhan mé va dich vu du
lich.
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Hinh 1. Hinh anh cac dirong cong dz thuong trong DVLGK

Phan tich tai liéu dia vat ly gleng khoan bang phwong phap ban tu dong tai khu vuc
mo than Ha Lam la moét vi du dé cho thay duoc su hiru dung cuaa cdng nghé trong viéc xu ly
tai liéu.

2.2. Pic diém dia chiat mé than Ha Lam

‘ Két qua nghién ciru dia tang cua cac bdo co dia chat cho thdy dia ting mo than Ha
Lam duoc xep vao gisi Co sinh (Paleozoi), gi¢i Trung sinh (Méz6z6i) va Tan sinh
(Kainozoi). Chieu day dia tang chua than day khoang hon 1000m. bat da c6 mat trong dia
tang rat da dang mang day du tinh chat cua tram tich tuong bién néng.

‘M6 Ha Lam la mot phan cta dai than Bong Triéu - Mao Khé - Hon Gai - Cam Pha. Vé
mat kien tao khu mo ciing mang nhiing dac dieém kien tao phic tap chung cua toan dai than.
Céac nep uon, dut gy phat trién kha nhiéu véi quy mo khac nhau.

2.3. Pic diém cac via than

~ Céc via than trong khu mo Ha Lam c6 chiéu day via thugc nhém chiéu day trung binh
den day va rat day. Cau tao via bien doi tir don gian den phuc tap. Muc 6n dinh tr khong 6n
dinh dén on dinh. Cac I6p da kep déc trung chu yeu la bot ket, sét ket va sét than ¢ chiéu day
thay doi tir 0,1 dén trén 1,0 mét cé lop day dén vai ba mét.

* \/& muc do trién vong than: Két qua tong hop cho thay, trir luong, tai nguyén than
tap trung chu yéu ¢ phan phia bic, phia dong va phia déng bac do cau truc cua mo la nép 16m,
tuy nhién trong qua trinh khai thac phat hi¢n cac dut gay va cac nép un nho 1am phuc tap
thém cau trac khu trung tdm cuaa nép 16m Ha Lam.
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Hinh 2. Anh vé tinh vi tri mé than Ha Lam
3. PHUONG PHAP, CO SO PHAN TiCH TAI LIEU PIA VAT LY GIENG KHOAN
3.1. Cac phwong phap do va phan tich tai li¢u Dia vat ly giéng khoan
Qua trinh khao sat dia vét 1y 16 khoan duoc thuc hién to hop gdm 06 phuong phap do
dia vat ly 10 khoan gom: do dién tro suat biéu kien (DTS - pk), mat do dong dién bieu kién
(ck), gamma tu nhién (GK), gamma mét do (GGK), do d6 Iéch 16 khoan (PL) va do duong
kinh 16 khoan (PK)

) Tai liéu dia vt ly 16 khoan thi cong ngoai thuc dia duoc tién hanh hiéu chinh, danh gia
sai sO dat yéu cau moi dua vao phan tich, luan gidi dia chat dia vat ly. B9 chinh xac cua tai
liéu do dia vat ly 16 khoan dugc danh gia thqo ket qua do lap va do kiém tra. bo chinh xac ¢
tung vi tri riéng biét dugc xac dinh theo sai s6 twong doi (%) va tinh toan theo biéu thuc:

_ E{X 27 X 1}
g, =———
X, + X, 7 7
Trong d6: Xi; va Xi; - Gia tri do va do kiém tra tai diém thir i.
’ oj - Sai s6 twong ddi; o )

~ Sai s6 trung binh twong doi oy cua toan lat cat 10 khoan la gia tri trung binh s6 hoc cua

sai sO n lan quan trac trén tung vi tri, dugc tinh theo bi€u thuc sau:

100% (1)

T

1ZZ{XEE_XE1] 100% 5
T =— ) ———x
® “.1 Kip + Xy )
: , i : ,
Ket qua tinh sai so cho thay: Sai s6 trung binh twong doi cua cac phwong phap phong
xa oy < 10% dam bao yéu cau ky thuat dé dua vao phan tich, luan giai dia chat tai liéu dia vat
ly.

Hinh 3. Tram do Dia vdt ly Roberson Geologging dang tién hanh do ngoai thyc dia
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3.2. Co s¢ phwong phap phan tich tai liéu Dia vat Iy giéng khoan

Tai lidu dja vat 1y & cac 16 khoan dugc do ghi dudi dang sé. Qua phan tich va tong hop
céc két qua do dia vat Iy 15 khoan da duoc tién hanh, giai quyét phan chia va xac dinh chinh
xéc cac 1op dét da trong cac mat cit 16 khoan, xé4c dinh chiéu sau, chiéu day va cac 16p da kep
trong than va xac dinh chinh xac va day du cac via than da khoan qua, phan chia cau tao via
than tro gitp cho viéc nhan dang cu tao céc via than tin cay hon.

Cac 16p cudi két, cat két thi duong cong gamma tu nhién (GK), gamma mét d6 (GGK)
va do dan (k) c6 bién do di thuong nho nhat, duong cong dién tro suat cé px cao va dat cuc
dai. Dé phan biét giira 16p cudi két va cat két chi khac nhau & bién dé di thuong cua duong
cong gamma tu nhién.

O cac 16p bot két va sét két, bién do di thuong cua cac duong cong Pién — Xa gan
gidng nhau, gamma tu nhién va do dan cé gia tri cao, gamma mat do va duong cong dién tro
suit biéu kién (pK) c6 bién do di thuong nho, nhung giira ching khac nhau ¢ bién do di
thuong. Trén duong cong gamma ty nhién: Cac 1op sét két co bién do di thuong cao hon cac
l6p bot két.

Déi voi cac via than, bién do cac di thuong duong cong gamma tu nhién va gamma
mat d6 c6 mot sé diém dac trung ndi bat, d6 1a: Di thuong gamma mat do cé gia tri cao nhat
va dat cyc dai con duong cong gamma ty nhién dat cyc tiéu, day 1a ddu hiéu quan trong dé
xac dinh céc via than. Cac duong cong dién tré suat, do din c6 bién do di thuong thay doi
trong pham vi 16n vi & khu mé c6 mét sé via than dan dién tot con lai dai da s cac via than co
d6 dan dién tir trung binh dén thap.

V& céu trac cac via than duoc xac dinh mot cach dinh tinh dua trén su khac nhau vé
bién do di thuong cua hai phuong phap GK va GGK. Cac via than tot c6 do tro thap (ham
lwgng sét thap) thi bién do di thuong 6n dinh, di thuong GK nhé nhit con di thuong cua
duong cong GGK dat gia tri cao nhat. Cac via than xau c6 bién d6 di thuong khong 6n dinh
va gia tri GK, GGK do dugc thip hon via than t6t. Trong truong hop dudng cong khdng ding
quy luat trén, trong qua trinh phan tich tai liéu, ching tdi di tham khao thém tai liéu dia chat
lién quan dén dut gdy, d6i pha hay kién tao hodc cic cong trinh khai thac ham 1o... dé giai
thich tai liéu.

KET QUA DO DIA VAT LY LO KHOAN (6 PHUONG PHAP) KET QUA DO BIA VAT LY LO KHOAN ( 80 LAP KIEM TRA)
iy 3469+ 3290 m - 366.0m

Hinh 4. Hinh anh tai liéu Dia vat ly da duwoc phan z‘zch bangphan mém VMG
- Co 56 phan tich tai liéu va phuong phap phan chia cac 16p trong dia tang;
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Khi xtr 1y va phén tich tai liéu, cAn xem xét va danh gia riéng 1& tirng dudng cong, sau
d6 xem xét danh gia tong hop toan bo cac dudng cong theo tinh chat vét 1y dic trung cua than
va timg loai dat da c6 mat trong dia tang.

Dic diém ndi bat cia dudng cong gamma ty nhién la trong ting 16 khoan cu thé c6 do
phan di t6t d6i voi cac loai dat da va than trong vung. Do vay khi phén tich ranh gidi cac 16p
va cdu triic cac via than trong cot dia ting can lay duong cong nay lam duong cong chi dao.

Céc di thudng ciia phuong phap gamma mat d6 khi phén tich da phdi hop véi phuong
phap dudng kinh 16 khoan dé loai bo nhitng di thuong ao va nhitng anh huéng do hién tuong
sap 10 thanh 15 khoan gdy ra. Cot dia tang theo tai liéu mau I8i 13 tai liéu rat can thiét dé tham
khao, so sanh trong qua trinh phan tich tai li¢u.

Khi phan tich ranh gigi 16p trong dia tang dd khong st dung phuong phap phan tich tu
dong trong phan mém. Qua kinh nghiém xir 1y tai liéu cho thay phuwong phap phén tich tu
dong bi sai 1éch nhiéu so véi thuc té do tinh chat vat 1y dién - xa ctia than va dat da rat phirc
tap, cc gid tri bién do6i trong pham vi quéa rong dan dén viéc phan mém cho ra két qua thiéu
chinh xac, do vay viéc phan tich tai li¢u da lya chon phan tich theo phuong phap thu cong.

Phén tich ranh gigi 16p: Bdi véi cac 16p ¢ bé day 16n (h > 1m) pham vi céc 16p duoc
xac dinh theo vi tri ting véi 1/2 bién d6 cuc dai cua duong cong trong doan phan tich caa mét
I6p. Nhitng 16p c6 chiéu day nho (h < 1m) thi diém c6 gia tri tuong tng véi 1/2 bién do sé
dich vé phia trung tdm cta 16p va cang xé dich nhiéu khi chiéu day 16p cang giam.

4. AP DUNG PHUONG PHAP BAN TU PONG HQC KHONG GIAM SAT XAC PINH
CAC VIA THAN

Trong budc thir nghiém nay, ching t61 sir dung thuat toan phén cum K trung binh (K-
mean cluster) dé xur 1y tai liéu. O thuat toan nay, ching ta khong biét nhén cia ting dlem sO
liéu. Thuat toan nay dung dé phan s6 liéu thanh cac cum (cluster) khac nhau sao cho sé lidu
trong cting mot cum c6 tinh chat gidng nhau. Trong bai toan cta ching ta can phan chia sd
liéu 16 khoan thanh hai cum dau ra, cum via than va cum khong phai via than.

4.1. Co sé cia thuit toan

Piu vao Buée 1
86 ligu: X | ouoe
38 nhom: K [ 2 Chon K diém bat ky lam cac trung

tam cua cum ban dau

4

Buéc 3 . Buéc2
Dung thuat h Phén moi diém s6 liéu vao cdc cum c6
toan trung trung gan nhat
Sai
bing ﬁ
Piu ra ~ Bubced
Trung tAim cac cym: m Cap nhat trung tdm cho timg cum

Nhan cua cac diém so liéu

Hinh 5. So d6 thudt toan K- means. Piéu kién dé dirng thudt toan la néu viéc gan 6 lidu vao
teng cum o buoc 2 khong thay doi so voi vong lap trudc no thi ta ding thudt toan
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Y tuéng ciia phan cum 1a tip hop cc diém & gan nhau trong mot khong gian (luu y
trong truong hop ndy 1a khong gian sé liéu 16 khoan) nao d6. Muc dich cudi cung cua thuét
to4n phan cum nay la tir s6 liéu 16 khoan dau vao va s6 lugng nhom ching ta mudn tim (hai
nhom), chi ra diém trung tim ctia mdi nhém va phan cac diém sd liéu vao cac nhém twong
{mg. Trong thuat toan nay, mdi diém s liéu chi thudc vao dang mot nhom.

Gia str ¢c6 N diém so liéu la X=[x1, Xa, .. ., xn]JERTN va s6 cum K (K<N) ching ta
mubn phan chia. Chung ta can tim cac diém trung tam cua cac cum mg, My,..., Mk eR™ va
nhén cia mdi diém s6 lidu.

Tom tit thuét toan duge thé hién trén hinh 5.
Pé xac dinh mirc d6 chinh x4c ctia qua trinh phan cum xéc dinh cac via than chung t6i
ap dung cong thuc sau:

N
BCYX=—F5 —100% 3
thﬂn + Nkc ’ ( j

Trong d6: d chinh xac (BCX) duoc xac dinh theo ti 18 phan trim gitra sé diém dir liéu
du doén chinh xac (N¢) chia cho tong s diém dit liéu dugc xéac dinh 13 than theo phan tich cua
cac chuyén gia (Nian) va s6 diém xac dinh sai (Nic).

4.2. Két qua phan tich tai liéu PVLGK tai cic 16 khoan khu vire mé than Ha LAm

Trude khi s6 liéu duoc dua vao phan cum, ching toi da thyuc hién cac bude xur 1y s6
lidu. Loai bo cac diém dit liéu 16i, hiéu chinh cac anh huong va phan tich cac dudng cong do.
Can cur vao tai liéu giéng khoan chung t6i chi ra hai duong Gamma ty nhién va Gamma mat
d6 dé dwa vao phan nhém. Do sb liéu hai duong cong nay cé thir nguyén khac nhau nén
chung t6i chuan hoa dir liéu vé khoang [0 1], trudc khi dua vao chuong trinh phan cym K
trung binh. Két qua phén tich duoc biéu dién trén hinh 6.

 Theo chuyén gla phn fich Theo kit qui K-means

Theo chuyén gia phan tich Theo két qua K-means.

Téng chibu diy tan: 4 8 (m| DCX: 79.35 (%)

(b)

Theo chuyén gia phdn ich Theo kit qui Kameans

Thee chuyiin gia phin tich _ Theo kit qua K-mears

(©) (d)
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 Theo chuyén giaphéntich ~ _Theo két qua K-means

_ Theo chuyén gia phén tich _ Theo két qua K-means

" Thog chibu ddy than: 75.4 (m) " DCX:69.24(%)

Chiéu sau (m)

NCHL23 NCHL23
. Theo chuyén gia phén tich ) Theo két qu K-means Theo chuyén gia phén tich Theo két qui K-means
| Zhoo chidy day than- 31 6 CX. 64,96 (%) Téng chiby cay than: 45 (m ©BCK 223 (%
29 pe
H I I
A NCHL1 NCHL19 NCHL19

Hinh 6. So sdnh két qud xdc dinh cdc 16p than bang thudt todn K-means va theo phén tich ciia
cdc chuyén gia trong cdc 16 khoan ciia khu viee mé than Ha Lam. DPCX & dé chinh xdc tinh
theo cong thire (3). Mau do biéu dién cac 16p than, mau xanh biéu dién cdc 16p ddt dd

Tir hinh 6 nhan thdy, d6 chinh xac ciia két qua xac dinh cic 16p than bang thuat toan
K-means va theo phan tich cta cac chuyén gia trong 8 15 khoan tai khu vire mo Ha Lam lan
luot 1a: (a) 79,35%; (b) 69,83%; (c) 60%; (d) 66,99%; (e) 61,03%; (f) 69,24%; (g) 64,99%;
(h) 82,23%. Két qua phén tich ctia chuyén gia dwa vao cac duong cong dia vat 1y va mang tinh
chat chii quan ciia mdi chuyén gia khi phén tich con véi két qua tir thuat toan K-means da
duoc lap trinh tir sb liéu dua vao. Do do, ty 1¢ phan tram do chinh xéac gita cac 16 khoan 1a
khac nhau.

5. KET LUAN

Trong nghién ciru ndy chidng toi d4 trinh bay qua trinh xtr ly tai liéu dia vat ly giéng
khoan dé xac dinh cac 1op than. Theo cac budc thuc hién qui trinh xt 1y theo cac chuyén gia
tai cac don vi san xuat hién nay, bugc xu Iy ndy hoan toan xac dinh dya vao kinh nghiém cua
nguoi xir Iy, diéu nay cé nhitng hiéu qua tét, nhat 1a cac chuyén gia c6 kinh nghiém trong xu
ly s6 liéu va kién thirc dia chat cua khu vuc khao sat. Tuy nhién, cac két qua nay mang tinh
chu quan va doi hoi nhiéu thoi gian phan tich. Ching tdi d& xuat mét qui trinh béan tu dong
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trong do, cac két qua xir ly bang cac thuat toan hoc khéng giam sat sé dugc cac chuyén gia
kiém tra lai. Diéu nady vira dam bao tinh khach quan, tiét kiém vé chi phi va van tan dung
duoc céc kién thuc cua cac chuyén gia.

Két qua ap dung thtr nghiém trén 8 15 khoan cuia khu vyc mé than Ha Lam cho thay,
so vai két qua phan tich cua cac chuyén gia thi phwong phap ching toi dé xuét c6 do chinh
X4cC trén 60% va co 16 khoan dat trén 80%. Luu y ¢ day, ching tdi chi sir dung hai duong cong
gamma tu nhién va gamma mat d6 va day la két qua thir nghiém budc dau. Cac két qua
nghién ciru tiép theo ¢ thé ting do chinh xac 1én cao hon.
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Semi—-automatic determination of coal seams at the mine area
in Ha Lam — Quang Ninh using borehole geophysical data

Duy Phuc Do', Duy Thong Kieu?, Tuan Trung Nguyen®
Vinacomin - Mining geology join stock company (VMG)
Hanoi University of Mining and Geology
Geophysical division

Abstract: One primary interest in coal exploration is coal reserves that are estimated
from the thickness of the coal seams in each borehole. Therefore, it is essential to accurately
determine the thickness of the coal seams through the borehole data. Analysing the borehole
geophysical data, stratigraphic columns are defined. As result, the seams, walls, petrographic
composition, depth of coal layers as well as stratigraphy of the study area are detemined.

The borehole geophysical data is processed manually and continuously by experts,
thus, it is time-consuming, and the results are subjective. Developing a semiautomatic method
to identify coal seams from borehole geophysical data can reduce interpretation time as well
as increase the accuracy of the results.

In this study, we apply an unsupervised learning method to divide the data of natural
gamma and density scattered gamma logs to identify coal seams. Testing on 8 drill holes of
Ha Lam coal mine area, it shows that, compared with the analysis results of experts, our
proposed method has an accuracy of over 60% to 80%.

Keywords: Semi-automatic, unsupervised learning, Ha Lam, borehole geophysics, coal,
seam.
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Nghién citu anh hwéng cia diéu ki¢n dia chat thuy vin dén khai thac
than ham 10 tai khu trung tdm mé than Vang Danh va de xuat
giai phap phong tranh

Nguyén Khic Hiéu"", Nguyén Vin Thai’, P§ Hai Lam®
YTrweong Pai hoc Cong nghiép Qudang Ninh
2Cong ty cé phan Pia chat M6 - TKV
Cong ty than Mao Khé - TKV
“E-mail: khachieudctv45@gmail.com

Tém tdt: Thuc té cho thdy viéc khai thac than ham 10 xuong sau gap rat nhiéu kho
khan. Trong dé, diéu Kién dia chdt thiy van [a mét trong nhizng nguyén nhan gay can tré san
xuat, thiét hai vé kinh té va mdt an toan véi con nguoi. khu trung tam mé Vang Danh dang
dao dén mirc -175, khu mé nay cé diéu Kién dia chat thiy van rat phitc tgp. Trong quéa trinh
thi céng dao lo da gap rat nhiéu lan sy ¢6 nwéc chay vao cdc dwong 10 Véi leu lwong 1on, 1am
ngap 10, gay chdm tién dg san xudt, anh hwong nghiém trong dén vin dé an toan lao dong
trong qud trinh dao 1o hién tai va khai thac than sau nay. Tir két qua cia qué trinh quan trac
dia chat thuy van khu viec mé Vang Danh, két hop véi phan tich cac nguén tai liéu dia chdt,
dia chat thiy van, tai liéu khai thac mé d@é xdc dinh, khoanh dinh dwoc céc khu viec ¢ kha
nang chira medc, C4C NQUoOn nuwdc chay vao 10, tac gid da danh gid dwoc danh hwong cua Cac
diéu kién dia chat thuy van (PCTV) dén khai thac than ham lo, dw béo khu viec ¢6 khd nang
buc nwée va dé xuat gidi phdp phong tranh nguy co mdt an toan lao déng, thiét hai kinh té
cho khu trung tdm mo Vang Danh.

Tir khoa: M6 than Vang Danh, dia chdt thuy van mé, nguy co buc nwéc, giagi phap an
toan mo, khai thac than ham 10.

1. PAT VAN PE

Hién nay, Cong ty C6 phan than Vang Danh - Vinacomin dang thuc hién khai thac
than bang phuong phap 16 thién va ham 16. Trong d6, khu trung tim dang dao 16 va khai thac
than ¢ 2 mic: +122m + +0m va +0m + -175m trong ranh giéi duoc cap phép [7]. Trong qua
trinh thi cong dao 16 da gip rat nhiéu lan sy ¢, nudc chay vao cac duong 10 véi luu luong
I6n, 1am ngap 10 gay cham tién do san xuat, anh huong nghiém trong dén van dé an toan lao
dong trong qua trinh dao 10 hién tai va khai thac than sau nay. Nhu ngay 13/5/2021 da xay ra
hién tuong sap da vach 1am buc dudng 10 XV+122 va nudc tir XV+122 chay xuéng cho 11-5-
2A véi lugng I6n 1én dén 200m*/h [1].

Qua trinh khai thac than di tao ra cac khoang tréng trong 1ong dat, sau khi pha hoa 10
cho 1am cho dat ¢a mat thé can bang ty nhién trén véach via tao ra d6i sap dd, khe nut trén
véch via da khai thac. Nuéc (hodc cac khdi nudc) phia trén va xung quanh s& chay vao lap kin
khoang trong d6. Téc d6 van dong cta nudc chay vao 1o da pha hoa khéac nhiéu so véi dy béo,
tinh toan cac thong sé (hé sb tham) cua cac cong trinh 16 khoan bom nuéc thi nghiém. O céc
khu vuc ¢6 yéu td thuan loi cho viéc tich dong nuéc vao cac khu vuc di c6 10 cii khai thac
mtc trén, déi sap d6 hdn loan cua da vach sau khai thac thi hé thong nuwdc mat ton tai trong
c4c sudi s& tham thau, luu thong véi nudce dudi dat chay vao 10 gy nguy co buc nudc.

Do d6, viéc nghién cau, danh gia diéu kién dia chat thay van anh huong dén dao 10,
khai thac than va dé xuat giai phap phong tranh nguy co mat an toan lao dong, thiét hai vé
kinh té cho khu vuc trung tdm mé Vang Danh la rat thiét thyc va can thiét.
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2. DU LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vi tri va pham vi nghién ciu

Vi tri khu trung tim mo Vang Danh nam trong ranh giéi moé than Vang Danh, dwoc gidi
han tir dut gy F8 vé phia Dong khu mo. Dién tich khu vuc khai thac: 9,35 km®,

Pham vj ranh gi6i khu trung tam theo toa do cac diém méc khép goc (Hé toa do VN -
2000, kinh tuyen truc 105°, mui chiéu 6°) nhu sau [7]:
Bang 1. Toa do khép goc ranh gioi khu trung tam mo than Vang Danh

Tel; gléem X v Tel:; cgl(;em X v
LG1 2339939.928 685039.917 LG7 2339897.629 689101.751
LG2 2339627.180 686026.095 LG8 2338691.103 688864.534
LG3 2339902.513 686705.512 LG9 2337691.889 688431.385
LG4 2340121.361 687466.651 LG10 2337313.094 687065.497
LG5 2340173.249 688057.515 LG11 2337791.306 684851.627
LG6 2340024.408 688719.341

2.2. Pic diém diéu kién dia chat thuy vin khu vuc nghién ciru
2.2.1. Ddc diém dia hinh dia mao

Khu trung tim Vang Danh thuc phan Pong Nam ciia ddy nti Bao Dai - Yén Tir, dia
hinh cao tap trung & phia Bic khu mo va thdp dan vé phia nam. Pinh cao nhit & khu vuc
Vang Danh 14 dinh Bao Pai cao trén 900m, thap nhat ¢ phia dong bic cao +125m. C4c nli co
suon doc trung binh 25% @én ddc va rat déc co thé phén loai cic dang dia hinh: Dia hinh dbc
va trung binh, trong d6 ¢ phan dién 1 cac via than. Tir dit giy F.8 dén dat gy F.2 (pham vi
thudc khu trung tm Coéng ty C6 phan than Vang Danh quan 1y khai thac). Pa 16 chii yéu cac
da cat két, bot két, sét két va cac via than phan bd ¢ do cao tir +150m dén 500m. Pia hinh c6
dang béc thang, suon nii thoai hon, thuong c6 do déc trung binh tir 15 + 20°%; Dia hinh thoai,
bao g0m céc 16p d4 thudc phan méng cia hé tang Hon Gai nhu: da phién xérixit - thach anh,
quiczit, dugc phan bd & do cao tir +150m dén +100m. Loai dia hinh nay tuong d6i bang
phang thuong 14 nhimng thung liing & phia nam va luu vuc ciia sudi A, B [1].

2.2.2. Pdc diém mang khe suéi va cac khoi nude mdt

Heé thdng subi trung tdm: Bao gom cac sudi C, sudi A, sudi B. Phia dong 1a sudi Uong
Thuong. Céac con sudi nay dugc hop boi nhiéu khe suéi nho bat nguén tur phén dia hinh cao
cua day Bao Dai c6 hudng chay gan Bic - Nam va cit qua hau hét cac dia tang chira than. Vé
phia nam cac con sudi trong vung hop lai chay vao séng Uong (tai khu vyc thi tran Lan Thap,
phudng Vang Danh) va chay ra bién.

Long céc sudi thuong rong tir 3+10m nam trén dia hinh ddc, luu lugng nude sudi
phu thudc vao nuéc mua. Sau nhiing tran mua to nudc sudi thuong rat 16n tao thanh
dong lii chay xiét, sau khi mua tir 1 + 4 gid, luu lugng va véan tdc nudce giam dan.

2.2.3. Ddc diém khi hau

Khu trung tim Vang Danh thudc mé Vang Danh ndm trong ving khi hau nhiét déi gio
mua, hang nam c6 2 mua 1o ré¢t [a mua mua va mua kho. Mua mua bat dau tir thang 5 dén
thang 10, lvong mua thay déi tir 1000 + 1800mm. Mua mua thudng ndng am, nhiét do trung
blnh 20 + 36°. Do luong mua 16n (chu yéu vao cac thang 7.8 ,9) nén lugng nude tham thau
xuong khu vyc dé va dang gay nhiéu khé khan cho cong nghé chdng, giir va van tai. Muia kho
bét dau tir thang 11 dén thang 4 nam sau. Mua nay khi hau lanh, kho va it mua. Nhiét do thay
d6i tir 9 + 28°, lwong nude bdc hoi tir 0 ~ 4 mm. Mua nay thudng c6 swong mu trén cc diy
ndi hay trén cac khu moé va thuong c6 gié mua Pong Bic. Luong mua roi trong mua kho rat
nho, thuong 1a mua phun, chiém tir 5 + 24% lugng mua trong ca nam [8].
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Khi hau mang dic diém ving bién, trong khong khi hoi nudc mang nhiéu mudi, boi

vay thiét bi may moc thuong kho bao quan.
2.2.4. Bdc diém nuée dudi dat

. Khu trung tim mo than Vang Danh nam trong ranh gi¢i mo than Vang Danh nén dic
diem nudce dudi dat c6 dic diem chung ciia mo than Vang Danh.

Can clr vao ciu tric dia chét, thanh phﬁn thach hoc, tinh chét chira va thAm nudc cac
loai d4, quan hé cua céc 1op dat da, c6 xét dén anh hudng ctia ching dén qua trinh khai thac
bang phuong phap ham 1o. Khu m¢ Vang danh duogc chia ra cac don vi dia tang BCTV nhu
sau [2]: Nudc trong tram tich Dé t (Q) bao phu hau hét dién tich khu mo, thanh phan dat da
gom dat da thai, cat, cudi, soi 1an sét, mau vang nhat dén nau sam, ngudn gbc Eluvi, Déluvi;
Tang chira nudc khe nit trong phu hé ting Hon Gai trén Ts(n-r)hgs, 16 ra ¢ phia bic khu mo,
tao thanh dai dai chay tr Bong sang Tay, bao gom cac da cudi két, cat két, san két xen k& cat
két, bot két va sét két; Tang chira nude khe nut trong phu hé tang Hon Gai gitra T3(n-r)hgy, 10
ra thanh dai dai theo phuong Dong - Tay bao gbém cac 16p san két, cat két, bot két va sét két
nam don nghiéng cim bac va xen kep vdi cac via than; Tang chira nwéc khe nit trong phu hé
tang Hon Gai gilra T3(n-r)hg;, chi yéu la bot ket, cat két, sét két, sét than va cac via than
mong; Nudc trong cac doi pha huy kién tao, khe niat nhu Fi3, Fgo, F12, Fs... Bién do dich
chuyén cua cac dut gay tir 20 + 100m, déi pha hiy rong 30 dén 80m; Nudc trong déi sap do
cua da vach, da vach pha hoa hoan toan, tao ra vung da sap dé hon loan trén vach, dong thoi
phét sinh d&i khe nat 16n phia trén, 1am cho céc 16p dé& chaa nudc trén vach luu thdng vai
nhau chay vao 10 chg; Nudc trong hé thong cac 10 khai thac cii, cac hé thong 10 cii sau khi pha
hoa 10 chog, dat da trén noc 10 s€ sap do nwde phia trén chdy xudng qua cac vung khe nirt dan
nuwadc, nwdc s€ chay tir cac mure trén chdy xudng cac mic dwdi thong qua ddi pha huy cua dat
da va lau ngay tich tu lai trong khoang trong cta cac 10 bang.

2.3. Phwong phap nghién ciru

Dé 1am sang to cac diéu kién dia chat thily vin mé anh huong dén khai thac than ham
16 khu Trung tam mé than Vang Danh, tac gia da st dung cac phuong phap nghién ctru sau:

Phuong phap khao st thyc dia, ddy 1a phuong phép rét thiét thuc tai cac duong 10 va
trén bé mat nham khao sat sy xuat 10 cua nudc dudi dat, cac dong chdy trén mat va nghién
ctru su phan bo céac tang chira nude cling nhu xac dinh ranh giéi cia ching trong pham vi dién
tich khai thac mo;

Phuong phéap quan tric dia chat thuy vin trén mit va trong hé thong 10 khai thac nham
quan trac sy bién doi luu lugng va thanh phan hoa hoc nudc dudi dat trong cac hé thong
duong 16 khai thac khu trung tam mo than Vang Danh theo cdc muc 10 khai théc.

Phuong phap thu thap tai liéu, phan tich, tong hop va tinh toan. Tién hanh thu thap cac
tai liéu khi tuong thuy van, tai li¢u quan trac PCTV trong cac nam gan day va cac tai liéu
bom nudc thi nghiém cuia tat ca cac 10 khoan bom dugc thuc hién trong khu mo trir trudc dén
nay. Ti€n hanh tong hgp danh gia diéu kién DCTV.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Nghién citu anh hwéng caa diéu kién dia chat thuy vin dén khai thac mé
3.1.1. Anh hwéng ciia cdc khoi nwée mt:

Trong pham vi khu trung tim mo than Vang Danh c6 cac hé théng sudi gdm cac sudi
A, suoi B, sudi C. Cac con sudi nady dugc hgp bdi nhiéu khe sudi nhod bat nguon tir phan dia
hinh cao ctia day Bao Pai c6 huong chay gan bac- nam va cat qua hau hét cac dia tang chua
than. Qua qua trinh khdo sét thuc dia thay hai bén bo sudi va long suoi 10 kha nhi¢u dé goc bi
nut né manh. Trong tong s6 cac suoi thi chi c6 sudi A va sudi B 1a &nh hudng truc ti€p tdi qua
trinh dao 10 va khai thac than tai khu trung tdm cta cong ty than Vang Danh. Pay 1a 02 sudi
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c6 d6 dai 16n, ¢co phﬁn thuong luu dugce gop tu nhiéu nhanh khe, subi nhé nén c6 nuée quanh
nim. Dic biét 1a sudi B c6 d6 chénh cao tir thugng luu dén ha luu 16n, luu lugng rat 16n va
phuong chay cua subi cit gan nhu vudng goc voi phuong cia cac via than khai thac bén dudi
& khu trung tAm Vang Danh. Do vdy, vé mua mua i, dong sudi chay siét qua cac khu vuc
khai thac than bén dudi, dic biét 1a mot sb khu vyc da khai thac 16 cho xong pha hoa toan
phan. Piéu nay da tao diéu kién cho nudc sudi qua hé thong khe niit ngdm xudng bén duédi va
chay vao hé thong 16 cii, hé thong 16 khai thac s& giy mét an toan cho qué trinh khai thac.

Két qua quan tric luu lwong tai sudi B cho thdy [1]: Vé mua mua luu lugng 16n nhat 1a
235,08 m*/h; vé mua kho luu lwong 16n nhit 1a 104,11 m%h. Khu vuc subi B, long sudi da
duoc d6 bé tong tir dap +240 xudng ha luu vé6i chiéu dai khoang 700m dé dan dong nude ra
khoi khu vue ¢6 10 khai thac bén duoi. Tuy nhién, do qua trinh khai thac 16 cho ¢ bén duoi khu
vuc dong sudi chay qua, sau khi pha hoa da lam cho dat da bi dép v, sut lan lam cho cac doan
d6 bé tong 1ong sudi bi nut v6, lam cho nudce trong long sudi chui qua cac doan nut v& cta bé
tong chay xubng cac doi dap v bén dudi chay vao ham 10. Pay 1a yéu t6 rat nguy hiém, vi khi
vao cac thang mua mua, lugng nudc sudi rat 1on 1én dén 6000 mg/ngéy. Khi lugng nudc nay
chay xubng qua cac doi sap d6 niit né va tang tich trong cac 10 cii, gy nguy co buc nudc 16n
cho cac 16 khai thac phia dudi. Mot s6 16 khai thac than va 10 co ban ¢ ngay phia duéi khu vuc
sudi B chay qua. Mtc +122 gém: 10 song song dau chg II-7-5; 10 song song dau cho 11-7-6;
thuong khai thac cho II-7-5. Mitc +105 gdm: 10 chg I1-8-2; 16 thugng thong gi6 van chuyén +10
++105 via 6 quay tay; 16 doc via thong gid +105 via 6 quay tdy. Mirc +50 gdm: Thuong thong
gi6 +10 + +50; 10 doc via +50 via 6 quay vé phia Tay.

<y >

Hinh 1. Long sudi B bi gdy

Trong khu vyc trung tdm da va dang khai thac 10 thién 10 via 5. Moong nay khong c6
kha ning tich nudc do ddy cong truong co do chénh cao 16n so véi cac luu vuc sudi xung
quanh nén nudc trong moong chay vao Sudi va thoat ra khoi khu mo. Tuy nhién vi€c khai
thac 16 thién lam day moong bi nit né tao diéu kién cho nudc mua ngim xudng cung cip cho
nuédc dudi dit va hé thong 10 khai thac bén dudi.

3.1.2. Anh hwéng ciia nwée mua

Tong lugng mua trung binh hang nim ¢ tram mé Vang Danh 1a trén 2000mm [8].
Trong cic ndm tir 2015 dén 2021 lugng mua tai khu trung tam kha déu, dao dong tir 1749 +
2461mm. Luong mua phan bd khong déu cac thang trong ndm, trung binh c6 87,34% luong
mua tap trung roi trong mua mua, chi c6 12,66% lugng mua roi vao cac thang mua kho.

BIEU PO LUQGNG MUA CAC NAM 2015 - 2021

1000

—e—Nam 2021
—m—Nam 2020
—t—Nam 2015
——Nam 2016
——=—Nam 2017
—o—Nam 2018

Py u T u u y prnp—
64 50 66 254 182 355 383 193 202

Hinh 2. Biéu do thé hién lwong muea trong 7 nam tir 2015 dén 2021

Ky yéu Hdi nghi KHCN lan 7, thang 5/2022



N A ~ £3
TRUONG PAI HQC CONG NGHIEP QUANG NINH
——

Tir biéu d6 lwong mua trong 7 ndm tir 2015 - 2021 (hinh 7), thay rang lugng mua tap
trung chu yéu tir thang 6 dén hét thang 9. Céc thang con lai lugng mua khong dang ké. Chinh
vi vy, trong cdc thang mua mua lugng nude tang trir nhiéu trong cac khu vuc nhu 16 cii nén
nguy co mat an toan rat 16n cho khai thac than ham 1o.

Trong cac dot mua to lién tuc, nudc mua roi trén bé mit tap trung vao cac vung trling,
don vé céc sudi. Sau thoi gian mua to kéo dai tir 1 dén 2 ngay, nudc trong cac hé thong 16 bat
dau tang, nudc chay vao 10 cho, 10 doc via va cac 10 xuyén via. Muc d¢ anh hudng ctua luong
mua theo tirng muc dugce thé hién trong bang sau:

Bang 2. Mirc do anh huong cua lwong mua theo ting mirc khai thac [1]

Lugng nwéc chay vaolo | Lwong nuéc chay vao 1o cudi Chénh léch
M cudi mua kho (29/4/2021) mua mua (13/10/2021) ‘
khai Tong Lwong nuoéc Tong Lugng nuédce Luong A X
. lwgng 2 s lugng 2 s He so
thac chay vao 1o chaiy vao 1o mua < 2
mua (m3 h) mua (m3 /h) (l?l n) tang (lan)
(mm) (mm)
+122 50,5 423,6 8,39
28,10 49 1,74
+105 180 1569 8,72
0 238,5 669,2 2,81
-175 130,8 407,3 3,11

Tir bang trén c6 thé thay, khi lugng mua ting 1én 8,72 1an thi lugng nude chay vao 10
cac muc khai thac cling tang theo, cu thé: muac +122 tang 8,39 lan, mtc +105 tang 1,74 lan,
mirc +0 tang 2,81 lan, murc -175 tang 3,11 lan

Do cac hé théng khai thac 10 cti lién thong véi cac sudi A, B va hoat dong khai thac 10
thién bén trén lam dat d4 bén trén nit né tao diéu kién cho nudc mua tham xudng chay vao
cac khu 10 chg da khdu than cil, chay xudng 10 doc via va xuyén via cac muc dang khai thac
lam lugng nudc tai cac muc tang cao. Trong ndm 2020 va 2021, tong luong mua tur thang
11/2020 dén thang 10/2021 1a 1768mm [8]. Theo ty 1& nudéc mua ngdm xudng cung cap cho
cac murc khai thac dat 16,63% va lugng nudc mua cap cho nude dudi dat 1a 2.748.579,97 m*
[1]. Lugng nudc dugc bd sung thém rat 1on trong mia mua giy nguy co buc nudc vao hé
thong 10 khai thac trong nhiing thang mua mua 14 rat 16n.

3.1.3. Anh hwong cua dia hinh dia mgo:

Khu trung tim mo Vang Danh thudc phan déng nam ciia diy nui Bao Dai - Yén Tir,
dia hinh cao tap trung & phia Bic khu mé va thip dan vé phia Nam. Pinh cao nhét & khu vuc
Vang Danh la dinh Bao Déi cao trén +900m, thip nhét & phia Pong Bac cao +125m. Cac nui
¢6 suon dbc trung binh 25° dén déc va rat dc c6 thé phén loai cac dang dia hinh gém: Pia
hinh déc va trung binh, trong d6 c6 phan dién 16 cac via than. Tir dirt gdy F.8 dén dut giy F.2,
da 16 chi yéu cac da cat két, bot két, sét két va cac via than phan bd ¢ d6 cao tir +150m dén
500m [2]. Pia hinh c¢6 dang bac thang, sudn nui thoai hon, thudng c6 d6 déc trung binh tir 15
+ 200; bia hinh thoai, bao gém cac 16p da thudc phén mong cua hé tﬁng Hon Gai nhu da
phién xérixit - thach anh, quéczit, dugc phan bd & dd cao tir +150m dén +100m. Loai dja hinh
nay tuong dbi bang phang thudng 1a nhiing thung ling & phia Nam va luu vuc cia subi A, B.

Khu trung tam Vang Danh c¢6 mét s6 khu vuc bi dao boi do khai thac 16 via tir tuyén
III dén tuyén IVB. Hién tai, khu 16 thién nay van dang hoat dong khai thac, tuy nhién do dia
hinh chénh cao 16n, rat ddc nén khong c6 nudc tich dong trén bé mat. Nudce tai cac khu vuc
nay df)n theo cac nhanh chay vé subi B va sudi A. Chinh vi vdy nudc mua roi trén khu mo
thoat rat nhanh. Ngoal ra, toan khu vuc mo Vang Danh déu 1a dia hinh nguyén thay Vo1 16p
phu D¢ tir twong dbi day va 16p tham thuc vat t6t 1am cho nuéc mua thoat nhanh xudng cac
khe subi.
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Vi cac dic diém dia hinh dia mao nhu trén, cung vdi viéc cac ranh dao thoat nudc tur
cong trudng xudng khe sudi cé thé nhan dinh rang, viéc tich dong cac khéi nudc mit v6i khoi
lwong 16n trén bé mat khu mo 1a kho 6 thé xay ra.

3.1.4. Anh hwéng ciia I6p dat phii

B01 voi khai thac ham 10, 16p phi ¢ ¥ nghia rat quan trong trong viéc lam giam va
cham tc do ngam clia nuéc mét, nudc mua xudng sau bd sung cho nudc dudi dat. Lép phu
cang mong toc d6 ngdm ciia nude mua xuong sdu cang nhanh. Tai khu trung tdm noi riéng va
mo Vang Danh néi chung c6 16p phu 1a dét bé tir day tir Im + 5m, bé mat dia hinh trong khu
mo ngoai cac vi tri khai thac 16 thién thi da s6 van ¢ trang thai nguyén thuy. Mot s6 khu vuc
da khai thac 16 thién nhu cong truong khai thac dau 16 via 5 da boc hét 16p phu, nhung do day
cong trudng cd do chénh cao 16n so véi cac luu vuc subi xung quanh, nén khong cé su tich
dong nuéc vé mua mua. Chinh vi vAy dd han ché duoc luong nude mua cung cap truc tiép
cho nudc dudi dat dé chay vao cac 16 khai thac va tich dong trong cac 10 cil.

3.1.5. Anh hwong cua diéu kién kién tao

Mot trong nhitng van dé 16n ctia viéc nude chay véi luu lugng 16n hodc buc nudc vao
16 d6 1a vén dé kién tao. Cac dut gdy thudn c6 bién do6 dich chuyén 16n kém theo déi huy hoai
rong va cac nép 16m tao ra doi dong tu nudc nam tai trung tim khu vyc khai thac than. Tuy
nhién, dit gdy nghich c6 d6i hiry hoai rong va goc cim mat truot doc cling dic biét nguy hiém
doi véi nude chay vao 1o:

Chung t6i tién hanh phan tich muc d6 anh huong cua cac dut gdy chinh c6 kha nang
gy anh huong dén sy luu thong cua cac tang chira nudc va nguy co gy buc nudce. Cac dut
gdy anh hudng chinh den su tham thau ciia nude mat xudng nude dudi dat tai khu Trung Tam
Mo than Vang Danh gom chu yeu la dut gay thuan F2, F3, F4, F5, F6 [1]. Mat d6 hé thong
dut gay cua khu mo Vang Danh twong d6i cao, do vy da lam cho cac 16p dat da bi nit né, vo
nhau rat manh dan dén 1am ting kha ning tang trir ciia nudc trong céac 16p dat da. Pac biét 1a
cac dut gay thuan F6 va F5. Day la nhiing dut gy thuan c6 ddoi huy hoai 16n, c6 kha nang
chtra nuée rat 16n, 1a kénh dan nudce tir trén mat xuéng nhanh nhét, bd sung cho nudc dudi
dat. Chinh vi vay cac khu vuc khai thac than ham 10 gan cac dut gdy thuan c6 nguy co cao bi
anh huong t61 qua trinh san suat va gay mat an toan cho nguoi va thiét bi. Khi nudc tham thau
tir trén xudng qua ddi huy hoai s& luan chuyén qua céc vung khe nut cua cac 16p da hat tho
chdy vao cac hé thong 10 d4 xuyén via ciing nhur 10 cho khau than do chénh gradient thuy lyc.
Khi dong nudc ngam da dugc luu thong tir dut gdy vao trong dén 1o thi khi c6 dong mat lon
qua khu vuc dut gy s& rat nguy hiém khi dao 10 gan khu vuc dut giy vé mua mua.

Dbi v6i khai thac than him 10 can dic biét chii ¥ dén cac khu vuc nép 16m, vi tai day
nép 16m s& hinh thanh déi tu dong nude. Khu Trung tdm c6 nép 16m 16n 13 nép 16m trung tim
Vang Danh c6 truc kéo dai theo hudng gén nhu béc nam khoang 500m dén 600m, goc doc
ctia hai canh nép 16m dao dong tur 20° dén 45° phan day vong cua nép 16m theo duong
phuong kha rong gan nhu nam ngang, hai canh cua nép 16m c6 nép ubn kéo theo dang luon
s6ng. Do phan day ctia nép 16m rong va gan nhu nam ngang nén kha ning tich dong nudc va
gay ra hién tuong buc nudc trong nép 16m thép.

3.2. Dw béo khu vue nguy co buc nwéc trong khu vec nghién ciru

Can ctr vao két qua khao sat, quan trac dia chat thiy van, qua trinh nghién ctru céc dac
diém cau tao dia chat, dia chét thuy vin va cic yéu té ty nhién va nhan tao anh hudng t6i qua
trinh tich dong tang trit nudc ¢ khu Trung Tdm mo than Vang Danh da néu trén, chung t6i xac
dinh ¢6 2 nguy co buc nudc chinh dbi véi khu trung tim moé Vang Danh nhu sau:

- Nguy co buc bun, nudc tir hé théng 16 khai thac cii dd ngimg khai thac va anh huéng
ctia cac doi sap do (bang 3):
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Bdng 3. Thong ké pham vi c6 nguy co buc nude cao tir hé thong 16 khai thdc 16p trén [1]

Tén via da ) Ranh gidi 4nh hudéng

TT Lo ciit mirc Khai thac Tuyen Trén mat Mirc

Tr |  Dén Tir | DPén
+ Pham vi tir 1§ via dén mirc £0
1 | +122; +10 4,5,6 IF LV4 CGHVDO08 +122 +0
s : H.13 Lkea | +228 | *0
3 | +122,+22,+10 4,5,6,8 IB H5.14 LK90 +122 10
4 | +16, +18,+8 5,8 1D LV7 LK710 +122 10
5 | +122, +47 4,5 I LV5 LK2 +122 0
6 | +50 6 A LK475 LK476 +50 +0
7 | +105 5,6 1B LV6 LV8 +105 | 0
8 | +122, +105, +35 4,5,6,7 Ic LV5 LK863 +122 10
+122, +85, +65,
9 | +42, +34, +40, 4,56,7,8 i LV4 LK76 +122 0
+13. +8
10 | +122, +100, +30 4,6,7,8 A LK19 LK481 +122 =0
11 | +147, +150, +80 5,6,7 B LK79 LK98 +147 0
12 Iigg I;%S +50, 45678 | NIC | LK483 LK717 +122 | 0
13 I%g?;;?s’ *8% | 45788 | IVB | LKA415 | CGHVD7 | +190 | +0
14 | +122, +135 4,5,6,7,8,8a IVA LK31 VD52 +135 =0
15 | +135, +105 5,6,7,8,8a 66 LK84 LK489 +135 +0
+ Pham vi tir £0 dén mirc -175

1 | +8;-20;-40 8 IF H.IA-3 CGHVDO02 +0 -175
2 | +17;-24; -19 7,8 | LK64 CGHVD10 =0 -175
3 | -45 7 IB LK708 LK90 0 -175
4 +16, +0, -20, -45 5,6,7 11D LK710 LK865 +0 -175
5 | +6.5,+0,-21 6,7,8 I LK2 LK89 0 -175
6 |-10,-20 7 A LK476 | CGHVDO05 +0 -175
7 -33, -19, -20 7,8 1B LK71 LK416 +0 -175
8 +13, +8 7,8 i LKA4 LK76 +0 -175

- Nguy co buc nuéc tir hé théng dut giy F.4, F.5, F. 6, boi vi day la cac dut gdy thuan
¢6 d6i pha huy twong dbi rong. Hon nita, cac dit giy nay cét qua rat nhidu 16p da chira nudc,
la duong luu thong nudce. Vi vay co6 nguy co gdy buc nudc cao cho cac cong trinh khai thac
khi ddo gan khu vyc cac dit gdy trén.

Bdng 4. Théng ké pham vi anh hwéng cia dirt gy, nép lom dén cac mirc 16 khai théc [1]

Khu vye anh huéng
STT | Tuyén | Doitwong Trén mit Mic
Ny . X 7 Via
Tw Dén Tw den
1 A LV8 LK475 +105 +0 V5
F.4 T.AA LK475 +105 +0 V4
2 1B LK70 LK730 +105 +0 V5, V6
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Khu vyc dnh hwéng
STT | Tuyén | Déituong Trén mit Mikc

Iy —Z X Via

Tw bén Tw den
3 il LV5 LV6 +105 +0 V5
4 A F.5 LK14 LK34 +105 +0 V4
5 1B LK78 LK22 +122 +96 V4
6 BB LK6 H.53 +220 +190 V4
7 66 F.6 LV7 LK84 +122 +0 V3

8 CcC T.66A LK84 +200 +100 V4,V5V6

3.3. Pé xuit giai phap phong tranh
3.3.1. Ddu hiéu khi dao 16 gan dén khu vuc c6 tich dong chiza nuréc

- Khi dao 10 khai thac phan tang dudi ¢ khu vuc ¢6 hé thong 10 cii thay nudc mau
vang, c6 mui hoi tanh tham ri trén néc 10 ngay cang tang, thi do la dau hiéu bao c6 nguy co
buc nudc tir hé thong 10 cii & phan tang trén. Buc nudc tir hé théng 10 cii & phan tang khai thac
bén trén thuong xay ra tac thoi kém theo mot lwong bun dat, sau d6 luong nudc giam han va
thuong gay hau qua rat nghiém trong.

- Khi dao 10 khai thac, 16 chuan bi dén gan khu vuc dy bao ¢6 doi pha huy kién tao c6
nguy co buc nudc cao thay dat da sap xeép hon don, nut né manh, nudce tham ri trén noc 10,
hong 10, nen 10 ngay cang tang, thi d6 la dau hi¢u bao sap c6 nguy co buc nudc tir cac doi pha
huy kién tao chira nuéc. Lugng nudc buc ra tir cAc d6i pha huy kién tao tang dan theo thoi
gian, thuong Igém theo bun cat va phu thudc vao ap luc cot nude I6n hay nhé. Khirép luc cot
nudce 1on thi toe @6 van dong caa nudc cang manh va lam ngap hé thong khai thac rat nhanh.

- Khi dao lo khai thac & khu vuc €6 nguy co buc nuéc cao thay nuéc trong, khdng mui

tham ri trén noc 10 ngay cang tang, thi do la dau hiéu bao c6 nguy co buc nudc tur cac doi
chira nuéc, déi huy hoai dut gay. Buc nudc tir cac 16p da nay co kem theo bun sét, lugng
nudc ban dau chay ra rat 16n, sau d6 giam dan theo thoi gian, thuong xay ra trong qué trinh
dao 10 tien guong hoac ngay tai hong lo.
3.3.2. Gidi phdp phong trdnh nguy co buc nwéc vao mé ham 16 khu Trung tam

Dé han ché thiét hai do buc nudc gy ra trong qua trinh dao 16 khai thac, tur két qua du
bao khu vuc ¢ nguy co buc nudc & trén, chiing t6i dé xuat mot sd giai phap phong tranh sau:

- Can tién hanh khoan tham do va thao nuéc cac khu vuc theo bang dudi day:
Bdng 5. Phwong dn dé xudt giam thiéu nguy co buc nwéc

STT Phuong 4n dé xuit Khu vue cin thio kho Phuc vu khai thac

1. Mire +0 ++105

1 Khoan tham do, thao nudc Nudc tich dong trong 10 XV +122 | Via 7 cho: 1II-7-1A

Nudc tich dong trong déi sap do va

2 Khoan tham do, thao nudc N Via 7 cho: 11I-7-1
16 cti via 7 ‘

3 Khoan tham do, thao nudc Nuqc t}Ch dong trong d6i sap do va Via 7 cho: I11-7-3
16 cti via 7
Nudc tich dong trong doi sap do va
16 cti via 6

4 Khoan tham do, thao nudc Nudc tich dong trong 10 DVVT +122 Via 6 chg: 11-6-2A
Nudc tich dong trong déi sap do va
16 cti via 7

Nuée tich dong trong ddi sap d6 va

5 Khoan tham do, thao nudc N Via 5 cho: 1I-5-4
16 clivia 5

2. Mirc +0 +-175
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1 | Khoan tham do, thio nuse | \1oC tich dong trong d6isap o va |y, ¢ 0. 11.8-4
10 cii via 8 _

2 Khoan tham do, thdo nudc Nuqc t,ICh dong trong d6i sap do va Via 7 cho: II-7-5A
10 clivia 7

3 Khoan tham do, thdo nuéc | Nudc tich dong trong dat gy F.T Via 7 chg: 1I-7-7

4 Khoan tham do, thao nudc Nude tich dong trong d6i sp 6 va Via 7 chg: I-7-3
10 cii via 7
Nuée tich dong trong ddi sap d6 va

5 | Khoan thim do, thao nuse  |0CUvia 6 | Via 6 cho: T1-6-1
Nudc tich dong trong déi sdp d6 va
10 cii via 7

- T6 chitc quan tric DCTV trong qua trinh ddo cac giéng mo va 10 ngang, 10 xuyén via
dé nghién ctru ti mi tinh chat va muic d6 nat né cta khoi d4, 1am sang to duong di, dong thai
xam nhdp cua nude chay vao 10, quan sat sy bién dang cta ham 10, trang thai vi chéng. Khi
nude chay vao 10, hé théng 10 khai thac véi luu lugng ting dot bién, phai tim hiéu nguyén
nhan tir dau dé c6 giai phap xur 1y va phong tranh.

- Trén bé mit dia hinh khu mo cac long suéi A va B can duoc tram sét va tram bé tong
de giam lugng nude mua va nudc sudi cung cap cho nuéc dudi dat. Khi trude guong 16 ¢6
tang siing nude hodc tham ri nhiéu, thi cin khoan thdo nudc ra va bé tri thém mot sb 16 khoan
tham do nudc trude guong 10 dé phong buc nude cuc bd. Khi thay nude thim ri ¢ guong 10
can tién hanh khoan mot s6 16 khoan duong kinh nho tién trudc guong, voi chiéu sau 10 +
20m, nham muc dich thim do va théo nudc.

- Cac cong truong moong 16 thién khi da két thuc can tién hanh do thai hoan nguyén
tranh dé nuwéc mat, nudc mua tich dong trén mat mé. Phuong phap d6 thai can phai tuan thu
theo quy trinh thiét ké do thai dam bao nudc khong tich dong nhiéu trong moong bi thai gay
nguy hiém cho hé thdng 16 khai thac phia dudi.

- Cac khu vuc syt 1un bé mat do do1 anh huong hodc doi pha huy sau pha hoa 1o chg ¢
cac muc khai thac trén gay nén, can san gat, d6 thai, nin dong chay dé han ché nudc mua truc
tiép chay vao 1o.

4. KET LUAN

Anh huong cua diéu kién dia chat thuy van dén khai thac mo gdom c6 anh huong cua
cac khéi nudc mat, nwée mua, dia hinh dia mao, 16p pha thuc vat va diéu kién kién tao. Trong
d6, anh huong cua khéi nuwéc mat, nude mua va diéu kién kién tao 1a 16n nhat dbi voi nguy co
buc nudc khi khai thac ham 10. Céac khéi nudc mat, nude mua c6 méi quan hé thuy luc véi
c4c ting nudc dudi dat thong qua cac dit gy trén mat, chay vao cac duong 10 khai thac bén
duéi, tich dong va tao ra cac tai bun nuéc. Cac ddi pha huy kién tao F.4, F.5, F6 1a kénh dan
nudc 16n cho nudc chay vao 10. Nhitng duong 10 khai thac gan dut gdy nay thuong ¢ luong
nudce chay vao 10 16n va tang dot bién vao mua mua.

Viéc nghién ciu anh huong cua cac diéu kién dia chat thuy van dén khai thac mo ham
10 cua khu trung tdm mo than Vang Danh da xac dinh duoc mdi quan hé dia chit thuy van
gitra nudc mat va nudge ngam, nudc gitra cac tang 10 khai thac, nudc tang tich trong cac tang
dat da, dat gay, nép udn,... tir d6 chung t6i da dua ra duoc nhiing du bao, giai phap phong
tranh nguy co mét an toan va nhitng bién phép théo khd mo hiéu qua nhat, phuc vu hd trg san
xuit, phong tranh rai ro vé nguoi va thiét hai kinh té. Giai phap chinh can trién khai la sir
dung céc 16 khoan tham do va thao nudc tai cac vi tri da dugc chi ra o trén (bang 5). Ngoai ra,
can két hop cac bién phap khac nhu: tram 14p doan dut gdy cua long subi A, B; San gat khu
vuc sut lun; Hoan nguyén cac cong trudng moong khai thac 16 thién theo quy dinh; T6 chuc
quan tric BCTV trong qua trinh khai thac dé c6 giai phap cu thé, kip thoi phong tranh buc
nudce vao trong cac duong 10 khai thac.
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Study on the influence of hydrogeological conditions on underground
coal mining in the center of Vang Danh coal mine and propose
solutions to avoid

Khac Hieu Nguyen®, Van Thai Nguyen?, Hai Lam Do®
'Quang Ninh University of Industry
Mining Geology Joint Stock Company - TKV
*Mao Khe Coal Company - TKV

Abstract: The reality shows that deep underground coal mining faces many
difficulties. In particular, hydrogeological conditions are one of the causes of production
impediments, economic losses and human insecurity. The central area of Vang Danh mine is
digging to the level of -175, this mine has very complicated hydrogeological conditions.
During the excavation process, there were many incidents of water flowing into the furnace
lines with a large flow, flooding the kiln causing delay in production progress, seriously
affecting labor safety during the excavation process. present furnace and future coal mining.
From the results of hydrogeological monitoring of Vang Danh mine area, combined with
analysis of geological, hydrogeological, and mining documents to identify and delineate areas
water storage capacity, water sources flowing into the kiln, the author has evaluated the
influence of hydrogeological conditions on underground coal mining, forecasted the area
likely to burst water and proposed Proposing solutions to prevent the risk of labor insecurity
and economic damage to the central area of Vang Danh mine.

Keywords: Vang Danh coal mine, mine hydrogeology, risk of bursting of water, mine
safety solutions, underground coal mining.
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Mot s giai phap quy hoach bio vé méi trudng trong céng tac
khai thac than 1§ thién vung Quang Ninh

Nguyén Vin Pic’ Pham Thu Hién
Truong Dai hoc Cong nghiép Quang Ninh
*E-mail: ducn467@gmail.com

TOm tit: Trong cong tac khai thac khodng san, viéc sir dung cdc thiét bi, cong nghé da
va dang c6 sw anh heong, tac dong khong nhé dén moi truong. Pdc biét la trong linh vuc
cong nghé khai thac mé 19 thién khi té chive khai thac va béc ddt dd véi khéi lwong I6n dd gdy
anh_hwong khong nho dén moi trwong. Vi vdy, viéc nghien ciu cdc giai phap lam giam 6
nhiém méi trieong luén la vn dé thoi su cuia méi doanh nghiép va dia phwong cé hoat dong
khai théc khodng san. Véi mong muon gép phan bao vé moi truong trong qua trinh khai thac
cing nhu giam thiéu cdc tac dong tiéu cue dén canh quan khu viee khai thac, nhom tc gia da
dé xudt mot so gidi phap quy hoach co tinh chzen luoc trong cong tac khai thac than 1o thién
viing Quéng Ninh dé dam bdao muc tiéu phat trién bén ving trong linh viec khai khodng.

Tir khod: Céng nghé khai théic, Mméi triueong, 6 nhiém méi truong.

1. HIEN TRANG MOI TRUONG CAC KHU VUC SAN XUAT THAN
1.1. Hién trang moi trueong khong khi

Bui va khi doc gay ra trong khu vuc san xuat than chii yéu do hoat dong cua hé théng
giao thong va hoat dong khai thac than. Trong do, cac yéu t6 khai thac than 1a chii yéu va
nguyén nhan tir cdc qua trinh sau: Khoan n6 min; X(c bdc, vén tai va d6 thai dat d4; Xic bdc,
van tai va sang tuyén ché bién than.

Theo céc sb liéu do dac téng hop dugc cac thong s6 ham lugng bui tai cac khu vuc
hoat dong dic trung ctia san xuat than nhu sau: Nong do bui tai cdc khu khai triong (Nong do
bui tai cac khu khai truong déu cao hon tiéu chuéin cho phép tur 11+135 lan, d3c biét 1a tai cac
khai truong 16 thién va céac cira 16 thong gié cua cac mé ham 10); Nong dé bui tai cdc khu bdi
than, sang tuyén (Bui tai khu vyc bai than sang tuyén déu cao hon tiéu chuan cho phép tir
12+135 1an); Nong dé bui tai cdc bdi thai (Bui chu yéu tap trung tai bii thai cua cac mo 16
thién, nong do trung binh tai cac bai thai mé 16 thién cao hon tiéu chudn cho phép tir 4+45
lan); Néng do bui tai cac cang (Bui tai cac cang xuét than cao hon tiéu chuan cho phép
khoang 19 1an, do viéc phat thai bui tir cac hoat dong bdc xtic, d6 rot than xudng cac bang
tai); Nong dg bui trung binh tai cdc khu dan cw (Ndng do bui tai cac khu dan cu cia khu vuc
lan can cac mo la 0,7mg/m3, cao hon tiéu chudn cho phép gip 2 1an); Tiéng on (Theo s liu
do dac tai cac bai thai 16 thién mirc 6n la 83 + 94dBA khi c6 hoat dong clia 6t6 d6 thai, tai
moong khai thac 16 thién tiéng 6n khi c6 may xtc lam viéc va 6to chay quanh 1a 82 =+ 87dBA,
khu ché bién than tiéng on 1a 89 + 93dBA va khu hanh chinh vin phong 1a 72dBA. Sé liéu
khao sét tiéng 6n & cac khu vuc déu cho thay tiéng on do hoat dong khai thiac moé di cao gip
nhiéu l4n tiéu chuin Viét Nam c6 kha ning cong hudng gay anh hudng xau dén sirc khoé can
bd cong nhan mo).

1.2. Hién trang bai thai, sy sut 16, x0i mon cta bai thai

Hi¢n nay tai vung Cam Pha, Hon Gai, Khanh Hoa, Na Duong, Nong Son dang tién
hanh d6 thai dat da ciia cac mo 16 thién ¢ nhiéu bai thai nhu bai thai Nam Péo Nai, Pong Cao
Son, Pong Bic Coc Sau, Mong Gidng, Thong Nhat, Lo Phong, Nam Ha Tu, Bac Nui Béo, bai
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thai Tay +165... Cong nghé do thai 4p dung theo so d6 d6 thai 6 0 két - hop xe gat. Dit da thai
dugc van chuyén tir guong tang ra bai thai bang 6 to db truc tlep xubng suon bai thai, phan
dat da con lai trén mit bai thai duoc xe gat gat xuong suon tang thai. Phuong phap db thai
hién nay tai cac mo khong thich hop dé tao dugc On dinh, dé kiém soat hiéu qua x61 mon va
cong tac phuc hdi dat dai, chua du trir dat mau dé dap umg cho giai doan phuc hdi mo, chua st
dung kénh, muong lai dong nudc cho cac bai thai. Khi troi mua béo to, nudce db thang theo
doc suon xudng chén bai thai gy x6i mon dat manh va d6i khi xay ra sut 1¢ 16n anh huong
dén cac ngudn nudc va méi trudng xung quanh.
1.3. Hién trang 6 nhiém méi truomng nudéc va hién trang tiéu thoat nwéce trong khu vure
1.3.1. Hién trang dong chay mat va tiéu thoat nuoc

Do hién trang trdi 1ap cua cac bai thai dat da trong qua trinh khai thac than da 1am cho
cac song sudi bi boi lang, dong chay bi thu hep dan dén tinh trang ngdp Gng cuc bd ¢ nhiéu
noi, anh huong dén san xuat cia Ccac mo va doi sdng ctia dan cu trong khu vuc. Theo s liéu
diéu tra khao sat cho thdy, cic song su01 trong cdc khu vuc khai thac than déu bi boi lang tur 1

dén 3m, dic biét 1a cac khu vuc sudi Vang Danh ving Udng Bi, sudi Khe Cham, subi Lép
My, song Mong Duong ving Cam Pha, sudi Nong Son ving Noi Dia...
1.3.2. Hién trang 6 nhiém nguon nuéc

Nudc thai tir khu khai truong mé gdm nude mua chay tran (tir khai truong, bai thai,
trén cac kho than) va luong nudc duge bom hut tir cac mo ham 1o, moong 16 thién. Dac tinh
cia luong nudce thai nay thuong chira nhiéu bun cat, ion sunphat sit, do pH thap (tinh axit
cao), ham luong sit, mangan va d¢ duc cao. Lugng nudce thai cua cac mo da so hién nay moi
chi duoc xir 1y so bd bang bién phap ling co hoc rdi thai truc tiép vao cac song sudi.

Qua két qua khao sat co thé rut ra nhitng nhan xét sau: B§ pH déc trung cho nudc thai
mo cd tinh axit; Nong do kim loai trong nudc cao; Chi s6 COD tai mot s6 mo rat cao vuot
QCVN 24:2009/BTNMT nudc thai cong nghiép loai B.

2. PANH GIA SO LUQC CAC TAC PONG CUA KHAI THAC LQ THIEN PEN MOI
TRUONG

2.1. Nguon phat sinh céc tac ddng anh huéng dén méi truong
Trong hoat dong khai thac khoang san bang phuong phap 16 thién, ngudn phat sinh cac
tac dong anh huong dén moi trudng duogc thé hién boi cac yéu t6:
2.1.1. Nguon phdt sinh cdc tac dong lién quan dén chat thai
Bdng 1. Nguon phdt sinh tac déng lién quan t6i chat thai trong KT 16 thién

T Nguon phit sinh Nhin t6 tac dong Thanh phin bi tic dong

Nudc thai sinh hoat Mbi truong nude, dat

Moi truong nudc, dat, doi

iai A 4 Nudc thai san xuét SOy S
Giai doan xay dung co ban séng kinh té x3 hoi

(san gat mit bang, xay dung
co s6 ha tang): Khi thai
- Pao dap, san gat mit bang.
- Xay dung duong x4 va cac
cong trinh phu trg: nha xuéng, | Bui thai
nha ¢ cong nhén, nha sang...
- Lép dit thiét bi, may moc,
duong nude, dién cho sinh Dau m& thai
hoat va san Xuét.

Stre khoé cong dong, khi
quyén

Mai truong khong khi xung
quanh, strc khoé cong dong
(nguoi lao dong), moi truong
nudce, hé sinh thai

Moi truong nudc, dat, stre
khoé cong dong.

Méi trudng nude, dat, khong

Chat thai ran P N o
khi va vé sinh cong cong.
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I

T Nguon phit sinh Nhin t6 tac dong Thanh phin bi tic dong
Khi quyén va méi trudng
Khi thai khong khi xung quanh, stic
khoé nguoi lao dong.
) Moi truong khong khi, suc
. Al Bui A o
Giai doan hoat dong san i i khoé ngudi lao dong.
xuat: Chat thai ran:
- Khoan, n6 min - bat da thai, xit thai,
- Boc xtc dat da, than. chat thdi nguy hai (dau | Boi lang long sudi; 6 nhiém
5 - Vén chuyén va do thai. mo thai,...). nudc mat, dat; hé sinh thai.
- Stra chira bao dudng thiét bi, | - Chat thai sinh hoat: thurc
may moc, phuong tién van | &n thua, giay, g0...
chuyen... s S Modi truong nudc mat, nude
\ A . hai kh A X A - L
- Sang phan loai than; Nudge that khai truong ngam, dat, hé sinh thai
Nudc thai sinh hoat N tru? ng nuoc mat, nuge
ngam, dat.
Nudc thai san xuat trén A \ . < .
<1y A .| M01 truong nudc mat, nudc
mat bang san cong nghiép A A, A o
3 = ; ngam, dat, hé sinh thai.
(dau md, kim loai)
Giai doan két thic mé: Bui Moi truong khong khi, stic
3 - San gat va cai tao bai thai j kho¢ ngudi lao dong.
- Lap 1ong moon ;s Moi truong khong khi va ba
p long g Khi thai o1 truong khong khi va bau

- Bit 10

khi quyén.

2.1.2. Nguon phat sinh tic dong khéng lién quan toi chdt thai

Bdng 2. Céc nguon phdt sinh tac dong khong lién quan téi chdt thai trong khai théc 16 thién

T Nguon phat sinh Tac dong Thanh phin bi tic dong
N6 min; Boc xuc dat da, than;
Van chuyén va do thai; Stra chira
bao dudng thiét bi, may moc, | .z x . .. , X . n
1 phuong tién van chuyén..; Sang Tiéng On va do rung Strc khoé nguoi lao dong
phéan loai than; Van tai than va
dat da thai; D6 thai
, . A Lun dat, suy giam muc | Dia hinh, dat dai, h¢ sinh
2 Str dung nudc ngam . X . . A
nudc ngam... thai, muc nude ngam...
Ta - TP - ; ﬂ
ang .Eruon;g phat trlefl >| Nén kinh t€, co s& ha
cai thién chat lugng cudc | x R A
£ 2. % tang khu vuc, cong nhéan,
song. Thay d6i co cau lao | .
2 . A , A . dan cu trong khu vuc.
3 Tong hop cac hoat dong cia du | dong trong vung.
an va anh hudng cia tu nhién . £ s o1 1 0
& ) Rui ro su ¢o: truot 1& bo Nguoi ao. dqn & troP &
, , N . 1. | khu vuc, dia hinh, tham
mo, sut lun, sap cac 1o NI .
A A thuc véat, cac cong trinh,
than lan can... R Do, \
vat tu, kinh té ciia mo.

2.2. Cac rii ro, sy ¢c0 moéi truong

Bdng 3. Cdc riii ro, sw cé méi trieong cé kha ndng xdy ra trong khai thdc 19 thién[1]

TT Cic loai riii ro su cd Céc tac dong Thanh phin bi tic dong
Truot 16 dat (b6 mo, b bai | .. | Pia hinh, dét dai, h¢ sinh théi, hé
thai), sut lin, nut dat, sap | Boi lap lon, thay doi X . . A

1 . Co A o N thong thuy van, nguoi lao dong trong
cac 10 dang khai thac lan | dia hinh dién rong. !
A \ khu vue, kinh t€ mo
can cua mé.
Chap chay dién, héd . o A
2 | Céc rai ro khéc dién, sét danh, mat an | 18Ul 120 dong, dan cu trong khu

toan giao théng... vire.
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3. MOT SO GIAI PHAP CHIEN LUGC BAO VE MOI TRUONG POI VOI QUY
HOACH PHAT TRIEN KHAI THAC THAN LQ THIEN KHU VUC QUANG NINH
TRONG THOI GIAN TOI

3.1 Bio vé méi truwong bing bién phap quy hoach va hién dai hoa cong nghé

Céc giai phap quy hoach di dugc nghién ciru va lira chon phit hop véi yéu ciu cua san
xuat than va cac quy hoach phat trién kinh té - xa hdi cua dia phuong, ciing nhu cac nganh
kinh t& khac trén dia ban, cd quan tam sau sac dén cac bi¢n phap bao vé moi truong, cu thé
nhu sau:
3.1.1. Gidi phdp vé doi méi va hién dai hod cong nghé khai théc

- Nghién ctru hoan thién cac so dd xuc boc dat d4 va khai thac than hop ly bang may
xuc thuy luc gau nguoc nhdm nang cao ning suat ciia may xdc va giam ton thit than.

- Nghién ctru lya chon loai may xtic co hay thuy luc (chay dién hay diezel) c6 dung
tich gau xtc hop 1y dé xuc bdc dat da ting khi a4p dung cong nghé khiu theo 16p dimg.

- Nghién ciru sy phdi hop hop 1y giita may xtic va 6 to van chuyén déat va than nham
nang cao nang suat cua thict bi.

- Nghién ctru lya chon cac giai phap cong nghé va dong bi thiét bo hop 1y khi khai
thac xuong sau té1 mure -350 m cac md 16 thién ving Cam Pha Quang Ninh.

- Nghién ctru kha ning 4p dung hé thong bing tai dé van chuyén dat da cho cac mo
than 10 thién sau va c6 cung do van tai 16n.

- Nghién ctru cac giai phap cong nghé d6 bai thai trong va bai thai tam hop 1y trong
qua trinh khai thac cac mo than 19 thién cia Vinacomin.

- Nghién ctru kha nang ap dung may xuc co gau tich cyc dé xuc béc truc tiép dat da
cho nhitng khu vyc han ché hodc cdm nd min.

- Nghién ctru m6 hinh toan xuc chon loc hay xuc x6 dé c6 chat lwong than nguyén khai
phu hop v6i nhu cau cua khach hang.

- Nghién ciru hoan thién cac théng s6 ciia HTKT va céc so d0 bo tri may xuc hop 1y
khi khai thac theo 16p diing nhdm nang cao nang suat cia dong bi thiét by maéi va s€ dau tu.

- Nghién ctru cac giai phap cong nghé hop 1y dé xir Iy nuée thai va bui sinh ra trong
qué trinh khai thac mo.

. - Nghién ctru sy anh hudng cua qua trinh khai thac 19 thién to1 cac cong trinh ham 16

(gam moong 19 thién), x4c dinh gidi han hop 1y gitra khai thac 1 thién va ham 106.

- Nghién ctru hoan thién cac giai phap cong ngh¢ hop ly khi bo mo tién toi vi tri két
thlic nham nang cao dg on dinh cua chung.
3.1.2. Gidi phdp vé quy hoach dé thai

Bang 4. Tong khoi eong ddt dé dé thai ciia cdc mé than 16 thién theo tirng khu viee[1]

Khoi lwong dat da thai; PVT 10° m®
Tén khu vue 2z 5 2012- 2015- 2021- 2026- | Sau nim
Tong so 011 1 Ho1s 2020 2025 | 2030 2030

Viing Ubng Bi 203 578 9979 60623 29202 21743 | 21743 60290
Ving Hon Gai 338613 | 58300 | 273867 6446 - - -
Vung Cam Pha 5701030 | 159165 | 923591 | 969210 | 1025790 | 674660 | 1948615
Vung Néi Dia 380 754 9660 69244 72280 65870 | 55280 108420
Téng 6623 975 | 237103 | 1327325 | 1077138 | 1113403 | 751682 | 2117325

Tir khi bt dau khai thac than dén nay, riéng khu vuc Quang Ninh da thai khodng gan
3 ty m® dat d4 va da gdy ra nhiéu tac dong dén moi truong. Tir nay dén 2025, luong da thai &
Quang Ninh con phai d6 khoang 7 dén 8 ty m® dit da, chua tinh dén mot luong dat da thai
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dang ké cia khu vuc noi dia, do d6 giai phap quy hoach bii thai trong du an duoc xac dinh
nhu sau:

- Tan dung d6 bai thai trong dé giam dién tich chiém dét, giam 6 nhiém méi trudng va
tao diéu kién thuan loi cho viéc khoi phuc dat dai sau nay.

- Nghién ctru viée d6 thai mot phan dit ra ven bién dé tao quy dit xay dung tao didu
kién di chuyén cac hd dan trong cac khu vyc bi anh hudng cia bai thai, han ché sir dung dat
nong nghiép.

- Quan 1y chit ch& viée d6 thai cia cic mo theo dung thiét ké, Bao cao danh gia tac
dong moi truong dugc duyét.

- Ap dung bién phap chdng x6i 1& suon dbc, chdng troi 1ap dat da thai mot cach hitu
hiéu nhu:

+ Gieo, trong ciy co phu kin cic suon déc khong canh tic dé chia nhé va ngin can
dong chay tap trung;

+ Theo chleu dai dong chay tap trung, xay dung dé dap va trong cac dai cay chin
ngang dé chia cat thanh dong chay mit, giam toc d6 dong chdy, 1am lang dong, chan giir bun
cat;

+ Pé chdng troi lap dat da thai, bao vé va khoi phuc méi truong sinh thai phai thuong
xuyén stra chira, cai tao cac h¢ thong dé dap chan dat da thai hién c6 va xay dung méi cac dé
dap chan dat da thai, ddm bao han ché t6i da sy tr61 lap dat dé thai, 1am anh hudng dén moi
truong sinh thai. Pong thoi can tién hanh cai tao dat, trong cdy gay rung tai cac khu vyuc da
ket thuc do thai.

3.1.3. Cdc giap phdp vé quy hoach trung tam sang tuyén

- Vi muyc tiéu khong dau tu cac cong trinh sang tuyén than rai rac & cic mé nhu hién
nay, trong thoi gian téi can c6 sy nghién ctru dau tu cic trung tam sang tuyén tap trung co
cong suat 1on bo tri trong cac khu vyc khai truong mo, xa cac khu dan cu dé vira phat huy hét
nang luc céc thiét bi, dap tng yéu cau cong nghiép hoa, hién dai hoa cong nghe, tiét kiém dau
tu va co diéu kién giam 6 nhlem moi truong. Hién dai hoa cac nha may tuyén than hién co,
phat trién cac nha may tuyén tap trung véi cong nghé tién tién, mém déo. Trong khi chua c6
cac nha may tuyeén tap trung, duy tri cdc cum sang md dé dam bao cung cap than theo yéu cau
thuong xuyén cua cac hg tiéu thu.

- Cong ngh¢ sang tuyen than cua cac trung tam sang tuyen than moi dugc lya chon la
loai cong ngh¢ tién tlen co the tiép nhan than nguyén khai truc tiép tir cac mo véi cap hat dén
300mm ma khong can phai t6 chirc sang so tuyén tai cic mé nhu hién nay, c6 hé thong dleu
khién ty dong, hé thong xr 1y bun nudc hoan chinh dé giam 6 nhidm méi truong, giam ton
that than va thu hoi nudc triét dé.

- Hoan thién cong ngh¢ xur ly bun nude ¢ cac nha may tuyén da cai tao nham dam bao
du nude ding cho tuyén tach nhitng san pham c¢& hat min va giam thiéu anh hudng t6i moi
truong.

- Hop tac voi nudc ngoai nghién ciru, dau tu ché bién than nau abitum, than bun theo
cong nghé tién tién dé tao ra cac san pham chat lugng cao (ké ca khi hoa than, san xuat phan
bon hitu co sinh hoc...), thuan tién cho viéc st dung phuc vu dan dung va cong nghi¢p, dam
bdo v¢ sinh, gidm 6 nhi€ém moi trudng.

3.1.4. Cdc gidp phdp vé quy hoach céng tdc van tai

Vige gy 6 nhiém khong khi chu yéu do cong tac van tai, ché bién va tiéu thu than gay
ra do viéc bd tri cac cum sang tuyén gan khu vuce dan cu. Viée hinh thanh nhiéu céc ‘cang nho
ctia cac mo di dan dén tinh trang than ti€u thu cua cac mo dugc vén tai bang 0 t0 cét qua cac
khu vuc dan cu gdy 6 nhiém ning né ngudn khong khi va méi truong sdng cua cac khu dan
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cu. Bé khic phuc cac tinh trang trén, cac giai phap quy hoach trong du 4n xac dinh quy hoach
van tai phai:
- Phu hop voi Quy hoach phat trién kinh té, x4 hoi, Quy hoach phat trién d6 thi va Quy
hoach phat trién co s ha ting cac khu vuc c6 hoat dong khai thac than.
- bam bao hiéu qua kinh té cho céc don vi san xuét va ché bién than trén co s& can doi
chung hi¢u qua cta toan Nganh.
- Phat huy :Eéi Qa nang lyc cua hé théng van téi,hién ¢6, han ché cac cong trinh dau tu
ma&i nham giam von dau tu, nang cao hiéu qua san xuat, kinh doanh than.
- Tang cuong cac hinh thie véan tai duong sit, bang tai, giam toi da van tai 6 to dé
giam thiéu anh huong xau dén moi truong, moi sinh trong cac khu vuc.
- Gén cac mo, cac vung than véi cac hé ti€u thu 16n trong khu vuec, b tri hop 1y viéc
cung cap than cua cac vung, khu vuc san xuat than cho cac hd tiéu thy than, cu thé:
3.1.5. Quy hoach cong tac thoat nuoc
Thudng xuyén nao vét, cai tao cac hé thong thoét chinh trong cac khu vyre nham tao ra
moi truong thoat nude thuén loi cho cac khu vue lam giam cac hién tuong Gng ngap cuc bd &
mot s6 khu vue, xdy dung cac khu hé ling, hd xu Iy nudc thai tai cac muong sudi thoat nude
cho cac mo co chét lrong nuoe khong dam bao theo QCVN 40:2011/BTNMT Ve quy chuin
ky thuat Qubc gia vé nudc thai cong nghiép. Cu thé, d6i véi ting khu vuc can tién hanh nao
vét, cai tao khoi thong dong chay nhu sau:
- Vung Célm Ph,éll Nao vét xay lgé da cac sudi Cé’u 1, subi Cau 2,’su€')i Cau 5, sudi Cau
6, sudi Ngo Quyén, sudi Khe Sim, Suéi Khe Cham, su6i Bang Nau, suoi Lép My va nao vét
song Mong Duong. ..
- Vung Hon Gai: Nao vét xay ke subi Ha Tu, Ha Lam, muong Pong Binh Minh, subi
Lo Phong, hd Ha Tu, Khe C4, song Ctra Luc, B4 Bac.
- Vung Uo6ng Bi: Nao vét xay ke sudi Vang Danh, Uong Thugng, Yén Tu, Mao Khé,
Trang Bach.
3.2. Cac giai phap vé to chirc, quén ly
3.2.1. Cdc gidi phdp truede mat
- Thyc hién day du cac nodi dung di dé ra trong Béo cdo danh gid tic dong moi truong.
- Ban hanh qui ché bao vé méi truong trong Tap doan Vinacomin.
- Thanh 13p bo tiéu chuan tam thoi vé méi trudng cho nganh Than.
- Péu tu mot phan kinh phi vao cong tac xay dung luc luong, khic phuc tac dong tiéu
cuc dén moi truong cua cac hoat dong khai thac than.
- Xay dung trung tam phan tich moi truong cho riéng nganh than.
3.2.2. Cac gidi phap lau dai
- Phén cép quan 1y méi truong gitra Tap doan Vinacomin, cac Mo v6i Chinh quyén dia
phuong.
- Thyc hién day di1 va c6 hiéu qua cac khéi lugng cong tac bao vé méi trudng trong dur
an cua Tap doan.
- Ban hanh chinh thirc cac Tiéu chuin moéi truong cho cac hoat dong khai thac than va
ché bién than.
- Phéi hop voi dia phuong xdy dung hé thong Tram quan tric va kiém soat méi truong
tai cac vung khai thac than.
- Hoan chinh cac qui ché vé bao vé moi truong va cac bién phap kinh té thuong phat
trong hoat dong khai thac than.
- Tinh Quang Ninh va Tép doan cong nghiép Than - khoang san Viét Nam can xay
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dung c6 mot dy 4n chung vé bao vé moi truong dé phat trién cong nghiép Than mot cach bén
viing, mat khac bao vé dugc moi truong, phat trien dugc cac nganh kinh t€ cua dia phuong,
gilr gin cac canh quan thién nhién cua thé gioi.
4. KET LUAN

Dé Phat trién bén vimng, khai thac va sir dung c6 hiéu qua tai nguyén khoang san, dong
thoi bao vé tot moi truong. Cac du an khai thac, déc biét khai thac bang cong nghé khai thac
16 thién phai duoc xay dung trén céng ngh¢ than thién v6i moi trudng. Dé dat dugc cac myc
tiéu do, can c6 cac giai phap tong hop sau:

- Nang cao nhéan thuc va trinh do vé bao vé moi truong cho moi td chirc va c4 nhan
tham gia tryc ti€p hodc gian tiép vao cac hoat dong khoang san.

- Can phai ra soat chinh stra, bd sung cac van ban luat, tranh chéng chéo, tao khe ho.
Phai c6 ché tai di manh dé kip thoi phat hién va xtr 1y cac hanh vi vi pham, c6 tinh ran de va
gido duyc 16n. Tang cudng cong tac quan 1y nha nude vé moi trudng.

- Ra soat, quy hoach chi tiét tai nguyén khoang san. Tir d6 xac dinh cong nghé khai
thac phu hop véi cong tic bdo v¢ moi truong, quy mo khai thac...

- P6i moi va thay thé cong nghé thiét bi khai thac lac hau giy tac dong x4u t6i moi
treong. Chi cap phép khai thac khi st dung cong nghé va thict bi khai thac tién tién, hi¢n dai.

Dao tao, xay dung doi ngii can bd chuyén trach vé an todn va méi trudng khai khoéng.
Tao hanh lang phap 1y, moi trudng thudn 1gi dé doi ngli chuyén trdch hoat dong c6 hiéu qua,
cung vai kién toan bd may quan 1y méi truong tir Trung Uong t&i dia phuong va cac co s&
khai thac; Phoi hgp chat ché vadi cac co quan lién quan va canh sat moi truong phat hién, ngan
chdn kip thoi va xu 1y nghiém céc hanh vi vi pham trong linh vuc bao v€ moi truong khi t6
chure cac hoat dong khai thac khoang san.

TAI LIEU THAM KHAO:

[1] "Piéu chinh Quy hoach phat trlen nganh than Viét Nam dén nam 2020, c6 xét trién vong
dén nam 2030," Cong ty CP Tu van mo va cong nghiép - Vinacomin, Ha Noi, 2015.

[2]. Hoi nghi Cong nghé va thiét bi khai thac 16 thién, TKV, 2006.
[3]. http://w.w.w. moit.gov.vn
[4]. Thiét ké mo 19 thién, HO ST Giao — NXB Giso duc, 1999.

Strategic solutions to protect environment in open pit mining at Quang
Ninh province

Van Duc Nguyen Thu Hien Pham
Quang Ninh University of Industry

Abstract: In mineral mining, the application of mining equigments and technology has
affected significantly to the surrounding environment. Specificall, open-pit mining operation
and extraction has released a big amount of waste to the environment. Hence, research on
solutions to reduce the serious impacts on environments is an urgent issue for mining
enterprices and surrounding regions. In this paper, the authors proposes some strategic and
planning solutions for the open-pit mines in Quang Ninh in order to protect the environment
due to mining operations as well as to ensure the sustainable development in mining industry.

Keywords: Mining technology, enviroment, pollution.
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Nghién ciru giai phap cai tién phwong 4an dao chdng cac ngi ba
tai san ga giéng phu mirc -230 mé than Mao Khé

PS Xuan Huynh'", Truong Trong Nghia?
1Trwo‘ng Dai hoc Cong nghiép Quang Ninh
2Céng ty C6 phan 397- Téng Cong ty Pong Bic
“E-mail: huynh.xd42@gmail.com

T6m tdt: Céac ngé ba ¢ san ga giéng phu mirc -230 1& nhiing cdng trinh ham 10 c6 tiét
dién 1on, tiét dién khong dong déu, dwroc xay ding trong cac 16p da tir twong déi 6n dinh dén
rat 6n dinh nhw 12 cac 16p cét két, bot két va san két, co hé sé kién co trong pham vi f = 6+8
hogc 8+10, tinh phan 16p tir mong, trung binh dén day.

Phirong phdp dao chong nga ba tai CAc mé than nwéc ta hién nay thwong sir dung la
dao 16 dan tiét dién nhé dang hinh vom, chéng gii tam bang vi thép long mdng, sau dé chong
Xén Mo réng deén tiét dién thiét ké. Phirong phdp nay thuwong c6 mite dé an todn cao nhwng toc
dé thi cong cham, 1ang phi vdt liéu nhuw vi chong, chén 10, viéc né min xén 1o twong déi phirc
tap, hé sé thira tiét dién lén. Do d6 can nghién ciru gidi phdp khdc dé cdi tién nham khac phuc
M6t $6 nhiroe diém ciia phwong phdp truyén thang nay.

Can cit theo diéu kién thiét bj, nhan lyc, diéu kién dia chat, ky thugdt hién tgi cia nha
thau Trung Quoc tac gia dé XUat va ap dung phuong dan dao chong nga ba cdi tién nham cdi
thién mét sé chi sé co ban nhu toc do dao 1o, hé so thira tiét dién, chi tiéu si dung thudc né dé
g6p phdn ndng cao ndng sudt, hiéu qua thi cong.

Trong thuc té, phwong dn ddao ngd ba cdi tién can dwoc mé réng hon pham vi &p dung
thirc nghiém, bién @i linh hogat dé phu hop diroc Véi sirc khée va trinh d@é thi céng cia cong
nhan Viét Nam, siz dung da dang thiét bj, phi hop véi nhiéu dang ngd ba cé kich thiréc va
dao trong ddt dé khéc nhau.

Tir khoa: San ga, giéng phu, nga ba, 10 ddn, xén mé réng, bé tong lueu vi

1. GIOI THIEU

Cac ngad ba cua duong 1o san ga chan gleng phu mure -230 cua Mo than Mao Khé dugce
thiét ke xdy dung trong khu vuc khdi d4 twong ddi on dinh, da sé duge dao trong cac l6p da
¢4 hé sd kién ¢b £ = 6+ 8 va 8+ 10, nhu 1a cac 16p dé cat san két, bot két [2,3]. bé phuc vu cho
viéc khai thac than & mutc -230 c6 san lugng 16n, st dung lau dai nén céc ngad ba co6 kich
thude rong rii, véi dién tich tiét dién 16n nhat co thé dat t6i trén 40m?, chiéu rong dat téi 10m
va chidu cao dat téi 5m. Khac véi cac duong 10 tiét dién 16n thong thuong, cic ngi ba c6 kich
thude tiét dién thay doi theo chiéu dai, dao xuyén qua nhiéu 16p dd co tinh chat khac nhau,
chleu dai ngi ba thuong chi tir 20 dén 30 mét. Theo thiét ké cia hé thong duong 16 ga san
giéng phu mtrc -230 mo than Mao Khé thi, cac ngé ba dugc chong giit ¢6 dinh thudng bang vi
thép long mang SVP-27, néu gip phai 16p da da yéu thi dugc d6 bé tong luu vi (b€ tong cot
cing). Do vady ma viéc thi cong dao chéng cac ngi ba thuong bi kéo dai vé thoi gian, chi phi
phat sinh ting cao, d& x4y ra mat an toan. Theo kinh nghiém thuc té cho thiy, cac phuong
phap dao chéng ngi ba thuong 1a: Dao 16 dan tiét dién nho hét toan bo chiéu dai nga ba sau do
xén md rong dén tiét dién thiét ké; dao toan tiét dién, dao dén dau chéng gilr tam dén do, sau
khi chéng tam hét chidu dai ngi ba thi dimg lai dé chdng giir ¢6 dinh; chia guong ddo timg
phan. Dao 16 din sau d6 xén mé rong la phuong phap duoc ap dung chu yéu & cac mo than
nudce ta, phuong phap nay tuy an toan nhung toc do thi cong thap, lang phi vat lidu chong giir.
Pao toan tiét dién 1a phwong phap duoc ap dung phd bién & cac nude co cong nghé dao 10 tién
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tién nhu Nga, Chau Au, phuong phép nay c6 50 do dog gian, toc do thi cong cao nhung doi
hoi dau tu cong nghé thi cong hién dai, nang suat cao, rat kho ap dung ¢ cac mo than tai Viét
Nam. Phuong phap chia guong dao timg phan tiét dién c6 so d6 phirc tap, thuong ap dung cho
cac duong ham, duong 1o tiét dién 16n va rat 16n, phi hop voi viée van chuyén bang 6 t0, may
xtc ty hanh. Néu van chuyén trén duong ray thi twong d6i kho khan do phai luan chuyén
duong ray nhiéu lan. Do do viéc cai tién phuong an dao ngi ba de phu hop hon véi stre khoe,

trinh 6 cong nhan va téi wu kha ning van hanh cua thiét bi 1a vin dé can nghién ctu.

2. CO SO LY THUYET/PHUONG PHAP NGHIEN CUU

2.1. Cac phwong phap dao ngi ba ap dung phé bién trong va ngoai nuérc.

Trén thuc té, ngd ba cia cac duong 10 xd@y dung co ban trong mo6 thuong duoc coi nhu
moét doan 1o tiet dién 16n, cho nén viéc dao chong nga ba cting c6 thé ap dung cac phuong an
dao chong duong 1o ti€t dién 16n thong thuong. Do ti€t dién ngang cua ngé ba thay doi theo
chiéu dai cua n6 nén viéc su dung cac phuong an dao 1o thong thuong s€ khéng mang lai
duogc toc do cao, hé so thura tiét dién 1on, chi phi cao. Hién nay, cac ngd ba thuong dugc tién
thi cong theo cadc phuong phép dudi day:

2.1.1. Phirong phdp ddo toan tiét dién [4,5 ]

Theo phuong phap nay, dé guong ngi ba tién dugc mot chu ky, thi toan bo tlet dién
duong 16 duoc diao dong thoi mot luot. Phuong phap dao ap dung phd blen 12 khoan n6 min.
Khi d6 toan by guong 16 s& dugc khoan, nap va né min ddng loat. Do tiét dién 16n nén luong
thudc nd sur dung trong mét chu ky 16n dé gay chan dong manh lam anh hudng dén két cau

chong, da vang xa gdy mat an toan nén co thé dp dung phuong phap nd min vi sai tao bién
vira ¢é dam bao an toan vira gop phan nang cao hiéu qua nd min.

Viéc thi cong dao chéng 16 thuong duoc tién hanh theo chu ky nbi tiép, song song
hoac hon hop trén ting doan cua ngd ba hodc trén toan b ngd. Cong cac thi cong dao chdng
10 bao gom cac bude cong viéc nhu sau: Khoan nd min, thong gi6 cuc bo; Xuc bdc van tai;
Chéng giit tam; Chéng giir cd dinh; Thyc hién cac cong tac phu trg.

Theo kinh nghiém thyc té, phuong phap nay thuong ap dung cho cac ngi ba co6 tiét
dién trung binh, dién tich tiét dién nho hon 20m?, trong dat da on dinh, cdc may moc thiét bi

cong suit 16n, chdng giir bang to hop vo chong neo - ludi thép - bé tong phun thi dem lai ning
suét cao.

So dd thi cong dugc mo ta nhu hinh so do hinh 1:

MAT BANG
[

P
gl et 11 ke 230

Hinh 1. So' do6 dao ngd ba toan tiét dién
2.1.2. Phwong phdp dao 16 dan [ 4,5]
Phuong phap dao 1o dan hién nay dugc ap dung tuong df)i phd bién ¢ cac mo than cia
nudce ta. Do nga ba co tiét dién tang dan theo chiéu dai nén dé dam bao cong viéc thi cong
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duoc 6n dinh thi budc dau can dao va chéng gilt hoan chinh mdt duong 10 ¢o tiét dién nho,
duong 16 nay bat dau tir diém md ngd ba va két thuc tai vi tri phan nhanh cta ngi ba. Sau do,
viéc xén mé rong sé dugce tién hanh tir dau cho dén hét nga ba theo timg tiét dién thiét ké. Khi
dao 10 dan, do c6 tiét dién nho nén thuong duoc ap dung phuong phap dao 16 toan tiét dién.
Viéc chéng xén md rong dugc tién hanh tuan tyu theo tung chu ky.

So d6 thi cong dwoc mo ta nhu trong hinh 2:

- FR——

BN Em W S BN BN _EE

Hinh 2. So do ddo ngd ba theo phwong phdp dao 1o dan.
2.1.3. Phuong phap chia guong [5]

Phuong phép chia gwong hay con goi 1a phuong phap dao timg phan tiét dién. Ap
dung phuong phap nay, khi tién hanh mét chu ky dao chong 10 n6i chung thi déu phai tién
hanh phan chia guong thanh ting phan nho cho phu hop v6i kha niang hoat dong cua thiét bi
va trinh do thi cong. Guong 10 co thé dugc chia thanh tir hai phén hodc nhiéu hon, voi tiét
dién cua mdi phin phd bién tir 10 dén 15m? tity theo mirc d6 6n dinh ciia khéi da. Sau khi dao
chdng tam xong cic phan dién tich nho ciia guong 16, tao thanh mot tiét dién hoan duong 1o
hoan chinh thi tién hanh chéng cb dinh cho chu ky duong 160 d6. Phuong phap nay thuong ap
dung viéc chdng tam bang t6 hop vo chong neo - ludi thép - bé tong phun s& cho hi¢u qua tot.
C6 thé mo ta so dd chia guong nhu hinh 3.

PHAN 2

PHAN3

Hinh 3. So do ddo ngd ba theo phwong phdp dao tirmg phdn
2.2. Piéu Kién ty nhién, kj thuit cic nga ba ga chan giéng phu mirc -230 mé than Mao
Khé
2.2.1. Diéu kién khoi da [1,2]

Theo tai liéu tham do dia chat, tai liéu thiét ké cua muc -230 giéng ding md than Mao
khé, thi cac ngad ba dugc dao cat qua nhiéu 16p déa khéac nhau, c6 cuong do khong dong deéu,
tinh dong nhat khong cao, nhiéu vi tri c6 kep via than bun, chiéu day nhd. Pay cling 1a mot
trong cac yéu to anh huong khong nho dén viée lua chon phuong phap, so do cong ngh¢ thi
cong nga ba co6 tiét dién 1on. Do tinh phan 16p manh lam cho cac 16p da de tach roi, khoi da
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noc va hong 16 d& bi sap d6 do hién twong moi. Theo két qua kiém tra thuc dia, nham thach
trong trAm tich chira than bao gém cac loai san két, cat két, bot két, sét két va than nim xen ke
nhau theo dic diém cta tram tich nhip. Pac tinh co ban cua cac 16p da trong khu vuc dugc thé
hién trong bang 1.

Bang 1. Pdc diém kj thudt cdc 16p da cia hé thong dwong 16 giéng phu mirc -230 mé than

Mao Khé
T Cae dic diém ky thuat | Pon vi - Lm",i datda - -
San két | Catkét | Botkét | Sét két
1 Cuong d¢ khang nén kG/em® | 1268 858 409 199
2 Cuong do khang kéo kGlem? | 182 109 69 32
3 Goc ndi ma sat do 33,24 30,3 28,33 26,1
4 Luc dinh két kG/em® | 630 318 156 105
5 Dung trong glem® 2,59 2,64 2,66 2,42
6 Ty trong glcm® 2,68 2,72 2,75 2,66
7 Chiéu day 16p m 02+12 [13+21 |04+20 |0,1+08
8 Goc dbc theo phuong do 23+ 45 23+45 23+45 23+45
9 Tinh lién két giita cac 10p | - Yéu B B Yéu
10 | Mat do khe nirt 1/m 0,2+0,5 0,2+0,8 |0,2+0,7 |0,1+0,2

2.2.2. Cdc théng sé ky thudt ciia ngd ba [2,3 ]

MAT BANG

Hinh 4. Tiét dién dién hinh ciia ngd ba ga chan giéng phy mirc -230 mé than Mao Khé [2]

Thong qua tai liéu k¥ thuat dugc thiét ké boi nha thau tu van thiét ké 1a Cong ty CP Tu
van va dau tu Mo va Cong Nghiép - TKV c6 thé thong ké dugc sb luong va cac thong s co
ban clia cac ngd ba ¢ san ga chan giéng phu mtrc -230 thudc du an khai thac Ham 10 dudi mirc
- 150 ctia moé than Mao khé nhu sau:

- Tong s6 23 nga ba;

- Chiéu dai ngd ba tir 16 dén 23m;
- Tiét dién ddo nho nhét cua nga ba 15,9m2;
- Tiét dién dao 16n nhat cua ngd ba 42,6m?;
- Khéi da xung quanh cac nga ba la cat, san hodac bot két, hé sd kién ¢b cua cac lop da
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bién doi tir f =4 dén f = 10;
’ - Két céu chdng gitr theo thiét lfé,qchéng tam la vi thep SVP-27, ,chéng cb dinh bé tong
cot thép cot cung, vi tri can thiét c6 thé bo sung neo bé tong phun dé chong tam.

Nhin chung, cac nga ba duoc thiét ké xay dung tai vi tri ¢6 cac 16p dat da tur trung binh
cho dén 6n dinh, tlet dién ting doan trén nga ba thay doi, tiét dién nho nhét khoang 16m? 16n
nhat dat trén 40 m%. Vi :uet dién nay, viéc thi cong nga ba qan c6 bién phap thi cong uu viét
thi mdi c6 thé dam bao vé an toan, nang xuat, chat lwong, nhat 1a trong diéu kién khoi da phan
16p manh, c6 su anh hudng tir phay FA cua mo than Mao Khé.

2.2.3. Mot s6 trang thiét bi ddo chéong 16 va déi the hién cé.

Hién nay, viéc thi cong cac hang muc dudng 16 muc -230 san giéng phu mo than Mao
Khé duoc thuc hién bai nha thau Cong Ty TNHH Tép doan Xay dung Cong trinh S¢ Tuong
H6 Nam (Trung Qudc). Vai vige dau tu trang thiét bi thi cong da so co Xudt xr tir Trung Qubc,
c6 kich thuge va cong suit tuong dql 16n nhu: May xtc ham 10 ZWY - 120/55, co chiéu rong
hoat d(:)ng t01 da 6,0m, chi€éu cao ‘gém voi 4,5m; May }(hoan guong YT28, chiéu rong hoz_}t
dong t61 uu ciia mot may 2,0m, chi€u cao phu hop véi tam voi 2,5m; May khoan dat neo chat
déo MQT-120/2.7 ¢6 chiéu cao hoat dong tir 1,5m dén 2,5m. May phun vay vira bé tong kho
PZ5B 5,5kw 380v c6 ndng suat phun 5m*/h va khoang cach t6i mat phun bam dinh hi¢u qua
1,5m dén 2,0m; Bau tau kéo ac quy phong n6 CTYS8T MA, c6 suc kéo toi da 19,62 KN, chay
trén duong ray 900mm.

Theo kinh nghiém thi c6ng cua cac chuyén gia Trung Quéc va can bo ky thuat cong ty
than Mao khe cac thiét bi thi cong trén twong ddi phu hop vdi cac guong 16 co tiét dién dao tir
12 dén 15m?,

V6i bién ché doi tho thi cong gom 7 ngudi/ guong cua nha thau Trun% Qudc, hién nay,
doi thg dao 16 toan nang thi viéc thi cong guong 1o tiét dién tir 12 dén 15m* 1a phu hop, hon
nira, thong qua qua trinh khao sat thyuc té, cong nhan Trung Qudc c6 nhiéu kinh nghiém va tay
nghé cao trong viéc chbng 16 bang neo, bé tong phun. Viéc thi cong chdng 10 bang vi chong
SVP tai mot s6 duong 10 khong dat dugc nang suét cao, thuong xuyén phai stra chira lai do
cong nhan it kinh nghiém vé cach chén 10, danh vang, ciing ¢ chéng x6 1éch khi nd min.

Theo phan tich trén, viéc lua chon phuong phap dao 16 dan 1a phu hop hon ca, vira ¢6
thé tan dung t6t kha nang hoat dong cua may thiét bi xtic boc van tai, vira pht hop véi doi ngii
ddi tho dugc bién ché.

2.3. Phan tich giai phap cai tién phwong an dao chdng cic ngi ba tai sin ga giéng phu
mirc -230 mé than Mao Khé.

2.3.1. Phan tich giai phap dao nga ba thuong duoc dp dung tai cac mo Viét Nam hién nay
(phwong dn truyén thong)

Thep két qua khdo sat thyc dia & cac mé than vung Uéng Bi, Mao Khé, tai m(f)t, ) mé
than 16n dién hinh nhu mo than Vang Danh, Nam Mau, Hong Thai, Mao Khé, cho thay, hau
hét cac ngad ba ¢ mo nay déu sir dung phuong phap dao 10 dan truyén thong. Phuong phap nay
cling da duoc ap dung thi cong tai mot so ngd ba cua ga chan gieng phy murc -230 mo than
Mao khé, cé thé md ta nhu so do hinh 5.

Céc cong viéc duoc tién hanh theo ting budc nhu sau:

- Budc 1: Pao chong 10 dan. Duong 10 din dugc dao c6 dang hinh vom véi tiét dién
bang vdi tiet dién nho nhat cia nga ba (hinh 2), sau d6 chong tam bang vi thép SVP hinh vom,
¢0 hinh dang kich thudc tiét dién phu hop. Lo dan duge dao chong tir dau cho dén hét toan b
chiu dai cua nga ba, sau d6 dung lai dé chong xén.

- Bude 2: Xén mo rong ngd ba. Bude ndy ciing duogc tién hanh tuan tu tir dau dén hét
chiéu dai ngd ba, vdi cac cong viéc nhu sau: Dau tién khoan 10 min vao phan khoi da phia sau
cua vi chong tam. Sau d6 thdo chén ¢ phia sau vi chong, néu da on dinh c6 thé thdo ca vi
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chéng tai vi tri can nd min, tiép nira 1a nap nd min va xtic boc dat da.

- Budc 3: Chéng giit ngd ba. Sau khi da xén du tiét dién, du tién do thi tién hanh chng
gilr nga ba bang vi chong thép SVP ¢ tiét dién phu hop vai tiét dién thiét ké cua nga ba. O
mot sO vi tri ngd ba gdp phai dé yeu thi ¢6 thé do bé tong luu vi (bé tong cot cung).

Pio, chéng tam 16 dan
tiét dién hinh vom

Todn bé chiéu
dai ngd ba

Théo d&vi chéng tam,
xén mo rong

Tién hanh theo
tirng tién dé

Banh giasyon

dinh dat da
s Khéng
Bdm bdo ddm bdo
h 4

Chéng vi chéng thép Chéng vi chéng thép hinh

hinh vom vom va dd BT cét cimg

Hinh 5. Gian d6 quy trinh dao chong nga ba theo phwong én truyén thong

Dao ngi ba theo phuong an truyén thong c6 mot s6 wu diém nhu sau:

- Do 1a phuong phép truyén thong nén hau hét & cac mo, cong nhan Viét Nam thao tac
kha thanh thao, ddm bao an toan, toc do thi cong kha tot;

- Tan dyng va st dung lai dugc mot sb luong nhét dinh céc vi chéng tam cua 10 dan;

- Phu hop véi cac thiét bi xic bdc, van tai, thiét bi khoan c6 kich thudc va cong suat
nho;

Tuy nhién phuong phap trén ton tai mot s nhugc diém sau:

- Do tiét dién ddo cua 16 dan nho nén viée ap dung co gidi hoa dé nang cao toe do dao
tuong doi kho khan;

- Trong qua trinh dao 16 dan phai chéng gitr tam bang vi chéng SVP nén téc do thi
cong khong cao, anh hudng dén toc dd dao chong tong thé ctia nga ba;

- Viéc thao d& vi chdng ciia 10 dén ciing tén nhidu thoi gian, dong thoi viée tan thu vi
chong cii va chén bé tong cot thép cti cling khong triét dé, gay lang phi vat liu;

- Khi nga ba dao trong 16p da co6 tinh no roi1 cuc bg, viéc xén mo rong nga ba thuong
vudng vao céac vi chong 16 dan nén khong phat huy hét kha nang hoat dong ctia may xtc va céd
tiém an nguy co mat an toan do hién tugng mai cua da;

- Khi khoan nd min, do phan xén mé rong ciia ngd ba c6 nhiéu vi tri ¢6 kich thudc
khong 16n (phan xén méng) cho nén khi nd6 min xén mé rong nga ba dé¢ gay nén hién tugng
thira tiet dién, lam cho khoi luong vat li¢u chén om le twong doi 16n, giam kha nang chiu lyc
lau dai ctia khéi da xung quanh, tang khoi luong van chuyén va vat liéu chéng gitr, nhat 1a ddi
v6i cac vi tri ngd ba dao qua d4 yéu phai d6 vo chdng bé tong cdt cling.

Nhu vy, néu dao nga ba voi phuong an 1o dan thong thuong nhu trén thi khong thé
tan dung hét ning luc cua thiét bi, dan dén tdc do thi cong khong dap ung duoc ky vong. Do
vAy, can co su cai tién vé giai phap dao chong.

2.3.2. Dé xuat gidi phdp dao chong ngd ba cdi tié:n phit hop véi cde ngd ba tai sin ga giéng
phu mirc -230 mo than Mao khé (phwong an cdi tien)
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Cin cir sy phan tich cac diéu kién vé dia chat, ky thudt cua cac ngé ba ¢ sén ga gleng
phu mirc -230 mo than Mao khé, diéu kién may moc thiét bi dao 10 cting nhu wu nhugc diém
ctia giai phap dao chdng nga ba theo phuong an dao 10 dan truyén thong thuong duoc ap dung
tai cac mo Viét Nam hién nay, dong thoi voi sy nhét tri cao ciia Ban quan 1y du an giéng dimg
Cong ty than Mao khé, nha thau Cong ty TNHH Tép doan Xay dung Cong Trinh S¢ Tuong
Hd Nam (Trung Quoc) trén co so thiét ké ky thuat cua du an, giai phéap thi cong dao chong
ng ba cai tién duoc dé xuit theo so dd nhu sau (hinh 6):

DBao din tiét dién bang mét phin
tiét dién tk

Ddo theo timg
W tién ﬂaﬁ

St dung neo két hop ludi thép,
bé tdng phun gia cd tam

Tién h;irnh theo
timg tién di dao

Xén phin cén lai cia tiét dién

Xén theo timg
tién do

" Dénhgidsgdén

" : =

~__ dnhdida
) 1-""‘--\.____\_._.% ff._.,.--"'! Ehb
Bém bdo ~ P
v
Chéng vi ching thép Chéngvi chéng thép hinh
hinh vém vém va dé BT cdt ciing

Hinh 6. Gian d6 dao chong ngd ba theo phirong dn cdi tién.
Theo phuong an ndy, cac cong viée s& duoc tién hanh nhu sau:
- Bugc 1: Pao 10 dan. Lo din dugce dao véi kich thudc tiét dién bang mot phén tiét
dién cua ngd ba, voi chiu rong bang voi chiéu rong cua ti€t dién nho nhat cua ngé ba, chiéu
cao bang vai chiéu cao thiét ké cua nga ba (hinh 7).

e "

e T =

= . - =

E \\\ £
£ _ o NN B
V) PHAN LO DAN \\ PHAN XEN 53
=3 WMORONG | €3

g~ =

[+ (5]

5 5

Chiéu rong 16 dan (6140) 2320
Chién réng thiét ké 16n nhét (9460)

Hinh 7. M6 ta phwrong dn 16 dan cdi tién
- Budc 2: Gia ¢b tam. Viéc gia ¢ tam 10 dan dugc thuc hién bé“mg neo chét déo cot
thép, tai cac vi tri xung yéu thi dugc bd sung ludi thép va bé téng phun.
- Bu6c 3: Xén mo rong. Sau khi dao va gia c6 tam 10 dén tir diém m& cho dén hét
chiéu dai ngi ba thi tién hanh xén mo rong. Str dung phuong phap khoan nd min dé nd phan
guong con lai dé dat toi tiét dién dao thiét ké.
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- Budc 4: Chdng giit duong 10. Sau khi xén mé rong duogc chu ky nao, thi tién hanh
chong gilr ngd ba ngay chu ky do bang vi chéng SVP theo tiét dién thiét ké. Cac vi tri xung
yéu, c6 thé sir dung dd bé tong cot cimg,

_Nhin chung lya chon phuong an dao nga ba bang 16 dan cai tién 14 trong d6i phu hop
voi diéu kién thyuc té ctia nha thau Trung Qudc dang thi cong tai Viét Nam boi cac 1y do nhu
Sau:

- Phat huy tbt pham vi hoat dong hi¢u qua cta thiét bi thi cong nhu may xuc, dau tau
kéo ac quy chay trén ray...;
- Cong nhan Trung Qu&; thanh thao voi viée chdng 10 bang neo hon chéng 10 bang vi
chong thép SVP nén cé nang suat cao, toc do thi cong dugce cai thién;
- Viéc khoan n6 min xén mé rong chinh xac hon do cac vi tri xén mong duoc giam
thiéu;

- Viég xuc b(‘)cv, van tai ph?ln 16 dan va phﬁn xén mé‘ rong & h;li thoi diém khai’c nhau
nhung c6 thé di chuyén trén cung mdt duong ray, khong can phai lap dat lai nén tiét ki€m
dugc thoi gian va nhan lyc.
3.MOT SO KET QUA AP DUNG THU'C TIEN
3.1. So sanh két qua ép dung phwong 4n dao 10 din cai tién va phwong an truyén thong

Hién nay, mot s6 hang muc cong trinh & mo Mao Khé dang ap dung thir nghiém giai
phap dao chong ngd ba theo phuong én 10 dan cai tién dé thay thé phuong an 10 dan truyen
thong. Nha thau Trung Qudc ciing di tién hanh 4p dung ‘phuong an nay dé thi cong & mot sd
ngd ba chén giéng phu mirc -230 va budc dau dem lai két ‘qua kha quan. Dudi day la bang so
sanh mot s chi tidu thi cong co ban tai hai ngd ba co thiét ké k¥ thuat va diéu kién thi cong
tuong tu nhau (bang 2).

Két qua thi cong dat dugc ,thé hién trong bang 2 cho thay, cac chi sO de‘lg chégg nga ba
theo phuong an dao 1o dan cai tién da vuot trdi so voi phuong an 10 dan truyén thong, nhan
lue giam khoang 4%, thoi gian thi cong giam 30%, chi ti€u su dung thudc nd giam 6%, chi
tiéu s dung kip nd giam 24,5% s6 khoan nd min. Do vy, day la phuong an tuong di kha
quan dé giai quyét mot sd van dé kho khan trong thi cong cac ngi ba tai cong trinh ga chan
giéng phu muc -230 cia mo than Mao Khé.

Bdng 2. So sanh két qua giita hai phirong dn

Phwong an thi cong nga ba
TT 1 Céc chitiéu ky thujt Ponvyi | Phuongénldodin | Phuongin 1o
truyén thong dan cai tién
(Nga ba so 5) (Nga ba so0 2 QN)
1 | Loai dat d4 c6 do kién cb Tir 4 dén 10 Tir 4 dén 10
2 | Chiéu dai m 15,3 15,3
3 | Tiét dién nho nhét m? 22,3 22,3
4 | Tiét dién 16n nhét m? 41,2 41,2
5 Thoi gian thi cong ngay 12 8
6 | Chi tiéu thudc nd binh quan |  kg/m? 1,89 1,78
7 Chi tiéu kip nod trung binh cai/m® 1,14 0,86
8 Tong luong nhan cong ngay cong 252 246
9 | Chéng bé tong luu vi m?® 0 0
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Hinh 8. Hinh anh thi céng 16 dan ngd ba theo phwong dén 16 dan cdi tién, sir dung neo luéi
thép va bé tong phun dé gia co.
4. THAO LUAN

Mic di phuong 4n dao chdng cai tién budce dau da dem lai két qua kha quan, tuy nhién
do hién van dang trong qué trinh thyc nghiém nén con mgt s6 van dé can thao luan nhu sau:

- Giai phap cai tién dang dugc thyuc hién boi cong nhan Trung Quéc, c6 k¥ thuat vé thi
cbng neo khéa thanh thao, vi vay can thir nghiém véi doi tho Viét Nam dé kiém nghiém thém
tinh hiéu qua;

- Do mdt bén phan tuong 16 dan c6 dang thang nén dé xday ra hién tuong tach 16p cta
khoi da, can nghién ctru thiét ké cai tién phan tuong thang nay trd thanh tuong cong dé giam
thiéu nguy co;

- Phuong 4n trén méi thyc nghiém trén d4 tir twong d6i 6n dinh dén on dinh, can mo
rong nghién ctru voi nga ba trong 16p da yéu hon.

5. KET LUAN

Véi mot dy an khéi lugng dao chong céac ngd ba tiét dién 16n nhu hang muc ga chan
giéng phu mtrc -230 ciia mo than Mao Khé thi van dé cai tién phuong an dao chdng dé ting
ning sudt, tang tién do 1 van dé rat dang quan tam;

Str dung giai phap dao chéng ngi ba theo phuong phap 16 dan truyén théng la giai
phap phu hop véi diéu kién tai hién truong cta cic mo than Viét Nam. Tuy nhién ddi voi nha
thau Trung Qudc thi viéc st dung giai phap dao chbng ngd ba theo phuong an cai tién budc
dau da dem lai két qua thiét thuc, gop phan nang cao tién do dao chong, giam thiéu vat liéu
nd, tiét ~giam nhan cong thi cong cting la nhirng yéu t6 quan trong gop phan nang cao hiéu qua
dao chéng ngi ba tiét dién 16n.
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Study on solutions to improve the excavation plan against fork
junctions at the station platform, level -230 of Mao Khe coal mine

Xuan Huynh Do', Trong Nghia Truong?

'Quang Ninh University of Industry
2Joint Stock Company 397 - Dong Bac Corporation

Abstract: The junctions at the sub-well level -230 platform are underground works
with large cross-section, uneven cross-section, built in relatively stable to very stable rock
layers such as sandstone layers. , siltstone and grit, with consolidation coefficient in the
range f = 6+8 or 8+10, layered from thin, medium to thick.

The method of anti-fork excavation in coal mines in our country currently used is to
dig a small dome-shaped lead tunnel, hold it temporarily with steel, and then expand it to the
design section. This method usually has a high level of safety, but the construction speed is
slow, there is a waste of materials such as supporting materials, inserts, the blasting is
relatively complicated, and the cross-sectional redundancy coefficient is large. Therefore, it is
necessary to study other solutions to improve to overcome some disadvantages of this
traditional method.

Based on the current equipment, human resources, geological and technical
conditions of the Chinese contractor, the author has proposed and applied an improved anti-
fork excavation plan to improve a number of indicators. such as the excavation speed, the
cross-sectional excess, and the use of explosives to contribute to improving productivity and
construction efficiency.

In fact, the improved fork excavation plan needs to be expanded beyond the scope of
experimental application, flexibly changed to suit the health and construction level of
Vietnamese workers, using a variety of equipment to accommodate a variety of fork sizes and
excavations in different soils.

Keywords: Station platform, auxiliary wells, fork, lead tunnel, expansion digging.
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Nghién ctru kha ning co giéi hoa khau than tai cic via doc ding
trén 45° chiéu day 3+6m cho viing Quang Ninh

Ta Duong Son', Trin Minh Nguyén®, Ta Vin Kién? Lé Minh Phuong®
YWién Khoa hoc va Cong nghé Mo - Luyén kim (Vimluki)
2Trwo"ng Dai hoc Cong nghiép Quang Ninh
Cong ty than Udng Bi - TKV
E-mail: minhnguyen31@gmail.com

Tém tit: Trdi qua hon bén thdp ky nghlen cuu dp dung co gl(n hoa (CGH) khai thac
than ham 16, dén nay, cong nghé nay da co ban c6 hzeu qua doi véi cdc via doc dén nghiéng.
bé dap dung hiéu qua voi cac via ¢é goc doc trén 45° van 1a mét thach thire I6n. Triv luwong
huy déng cdc via doc trén 45° chiéu day tir 3+6 m xdp xi 30 triéu tan phdn bo trén nhiéu khu
viee 0 Quang Ninh, do do viéc tang mirc do khai thac bang co gidi cho cdc khu viee ndy la hét
sike can thiét dé giam sirc lao ddng, dam bdo an toan, dong thoi ciing la muc tiéu ndng cao
mikc d¢ khai théac than bang co gidi héa ciia Tdp doan than khodn san - Vinacomin trong
nhiéu nam nay.

Khi via doc cang lon thi trong lyc phdn bé thanh lyc tiép tuyen cang lon, day la
nguyén nhan gay ra xé doé khong gian chong ciia 1o cho. Mt khdc, sy bién ddng manh mé cia
chiéu day va goc doc doi hoi cac két cau chong, mdy khau phai linh hoat khi ching thay doi
cuc b, bdt ngo. T rong bai viét ndy, trén co so phan tich co ché van déng ciia dia tang, mirc
do tac dong cua do déc dé liwa chon thiét bi va hé thong khai thac phu hop voi logi hinh via
trén.

Tir khéa: Via doc dirng, dia tang, gian chong ZRY, mdy khdu, cong nghé co giéi héa
dong bo.

1. PAT VAN DPE

Via than dugc coi 1a déc dimg khi co goc dbc trén 45° ¢ qué trinh hinh thanh rét
phtc tap, dé khai thac an toan va hiéu qua cac via nay 1a mot thach thire 16n ddi véi cac ky su
mo [1,2]. Thach thirc 16n nhat trong khai thac 13 d6 dbc cao 1am cho trong lyc phan bo nhiéu &
thanh phan tiép tuyén, day 1a nguyén nhan chinh 1am x6 d6 vi chéng dan dén khong dam bao
an toan cho khong gian lam viéc cua 10 chg. Trong nhimg nam 1960 - 1970, Lién X6 da phat
trién cac ~cong ngh¢ khai thac hoan toan bang co gidi hoa dé khai thac via day, day trung binh
va via dbc [6;7]. Trong nhimg nam 1980 va 1990, Hoa Ky, Dure, Phap, Vuong quoc Anh, An
b9, Tay Ban Nha va cac quoc gia khac cling da thir nghiém cac phuong phap khai thac co
gi¢i hoa (CGH) va k¥ thuat kiém soéat van dong dia tang khi khai thac cac via than co do doc
16n [7]. Tuy vay, hau hét cac via day di 4 ap dung CGH déng b, con lai cac via day trung binh
da va dang ap dung ban CGH voi su chuén bj theo hé thng khai thac, 16 chg ngan, xién cheo,
pha n6 phan tang Céc loai hinh cong nghé ban CGH nay thudng cho ning suat, hidu qua
thip va tan suit xay ra tai nan lao dong cao [8].

Trudc ndm 1996, cac phuong phap khai thac 10 cho duoc CGH hoan toan khau theo
hudng dbc cua via, da duoc thir nghiém ¢ Trung Qudc va cic nude khac. Nhiing thir nghiém
nay budc dau dit co sé dé phat trién nhimg budc dot pha trong khai thac via doc sau nay
[1;6]. Trong hai thap ky gan day, cac nd luc nghién ctru duoc ting tbc nham hoan thién cong
ngh¢ khai thac cac via than c6 d6 déc 16m. Cac 1y thuyét vé kiém soat dia ting va ngan ngura
nguy co tiém an tir qua trinh khai thac dugc hinh thanh [4]. O cac nuéc nhu Trung Qudc, Nga,
An D9, Uzbekistan da x4y dung duoc mo hinh hé thdng san - d& - mai (R-S-F) lam viéc trong
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diéu kién khong 601 xung, cung v6i do la phat trién 1y thuyét va thuc nghiém cong nghé kiém
soat van dong dia tang trong méi trudng goc doc 16n [3:5].

bé dat duoc muc tiéu co gid1 hoa khau khéu than cho via dbc can phai thoa man hai
diéu kién gﬁ‘)m: (1) Vén dé kiém soat do 6n dinh cua khong gian khai thac mét céch linh hoat;
(2) So @6 van hanh trong d6 phdi hop duoc gitta cac loai hinh thiét bi trong cing mot khong
gian 10 chg.

2. GIAI PHAP CHUAN BI KHAI THAC

Cong nghé co gidi hoa khai thac via than moéng dbc cao bing may bao duoc ap dung
tir nam 2008 tai mo than Mao Khé va Hong Théi, chdng giit bang gian 2ANSHA [3]. Trong
giai doan 2007-2013, mo than Vang Danh, Ha Long da dua vao tng dung thtr nghi¢m su
dung gian KDT-1, KDT-2. Nhung ca hai cong trinh trén déu chua dat duoc muyc tiéu dé ra.
Nguyén nhan chinh 1a do diéu kién dia chat phtic tap (nudc chay vao guong khai thac, via
bién dong 16n, ap luc mo cao) [3;5].

Pé han ché sy anh huong boi goc ddc 16n, ddi vai via day, rat day du trir luong huy
dong dé nhanh thu hoi vén dau tu c6 thé ap dung hé thong khai thac (HTKT) chia 16p, phan
téng két hop véi ha tran chng gitt bang gian ty hanh, khau than bang may khau chay trén
méng co... Khi chuan bi theo hé théng khai thac (HTKT) phén tang, cac 16 doc via phan tang
dugc dao doc theo phuong ciia via, tily theo chiéu day via ma bé tri hai hodc nhiéu hon sb
gian chong doc theo 10 DVPT.

“Via than_—

11213

Il
l‘p ?&‘;’5"';'11
i, 3
AR e,

a. Cach chudn bi phdn tang b. So do khdu than két hop véi vi chong PRS
Hinh 1. Chudn bi HTKT phdn tang chéng giit gian PRS, ha than vach bang né min
Khau than sir dung phuong phap n6 min (hinh 1) [9] bay la phuong phap co trinh d6
cong ngh¢ co gidi cao phan chéng gii, phan khai thac chu yéu sir dung cac 16 khoan dai (hinh

1b) nap min n6 ha than néc. Nhugc dlem chinh cta phwong phap nay la gian chéng khong
linh hoat trong diéu kién via bién dong vé chiéu day, goc dbc va ti 18 ton that than 1on.

Vi chong 4
tang cuong i -
\ " | Piston thity e cita gian

3

-

a. Chong giit 1o cho véi gian chong model . - -
HPG b. So do khau than CGH dong bo via doc

Hinh 2. CGH toan phan via déc[1;7;10]
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Mot cach chuan bi véi mirc d6 co gidi hoa (CGH) cao hon 1a chuén bj véi HTKT theo
phuong bén trén b tri 16 théng gio, bén dudi bé tri 10 van tai [1;7;10]. Cach chuan bj nay cho
phép khiu than theo guwong 16 cho dai, dé hd trg di chuyén cua may khau s dung toi cap &
hai dau 10 cho, may chay trén mang cao hodc mang trugt dugc lién két cac khép ndi chic
chin.

Nhu hinh 2 cho thiy, hé théng c6 thé linh hoat trong cac diéu kién thay ddi goc doc
ctia via. Tuy nhién vén dau tu cua ca hé thdng twong di 16n. Déi véi diéu kién cac via dbc
quy md nho nhu & Viét Nam 1a mot thach thirc khé khan.

Ciing c6 thé chuin bi khai thac via dbc dting bang cach chuan bi HTKT budng thuong
(hinh 3b). Tuy nhién, HTKT nay c6 mirc d6 co giéi thap, chil yéu 1a chong gb, thép SVP, thép
I... ton that than 16n va hay xay ra tai nan.

Dbi véi cac via quy mo nho hon so d6 16 cho xién chéo 1a mot cong cu hidu qua véi
v6n dau tu thip [1;5;6]. Nham han ché su anh “huong g(’)c déc 16m, so d6 cong nghé 10 cho
xién chéo so véi phuong cta via nham ha goc dbc 1am viéc thuc té cta 10 cho. (hinh 3a) [3;5].
Theo céach chuan bi nay, 10 cho khoan no min khau than sé& st dung céc vi chong kim loai thep
chir I hodc 1ong mo SVP ¢6 lién két mém véi nhau bang cap thép duge goi 1a gian chéng
mém. Gian chdng mém dugc lap dat tai 10 thu’ong khoi dlem dao chéo goc déc so voi phuong
va goc dbc cia via, tao thanh tuyén guong 16 xién chéo co gdc dbc so v6i phuong ngang tir 20
dén 30°. Phia trén gian chéng duoc trai 16p ludi thép va cac tim phén lam 16p dém ngain cac
v6i 16p pha hoa. Cong nhén trong 10 chg thuc hién cac quy trinh khai thac theo thiét ké, than
tur trugt trén mang kim loai xudng cac phdng thao than dudi 16 chan. Cudi mdi chu ky khai
thac, gian chéng duoc diéu khién tu truot theo hudng dbc dudi ap luc cua da pha hoa va tu
trong cua gian chong, voi khoang cach dich chuyén bang tién d6 khau guong. Sau mot s6 chu
ky khai thac s& tién hanh thao thu bt mot sd gian chdng & phia chan 10 cho va chuyén 1én lap
dit bd sung phia 10 doc via thong gi6. So dd céng nghé nay c6 nhitng wu diém nhu: T6 chire
san xuat don gian, khong phai thyc hién thao tac chong giit guong va dicu khién d4 vach,
giam lao dong thu cong, cai thi¢n diéu kién lam viéc. Ngoai ra, 10 chg dugc chuén bi theo hé
thong khai thac cot dai theo phuong, khéi lwgng 10 chuan bj cling nhu ton thét than giam hon
so voi cong nghé khai thac budng thugng hodc cong nghé doc via phan tang.

PSR e

£l

Lo thurgng chinh

aE
fikse L6 VTG

Ranh gigh dimg khdn
15 thumg chéo

La cho gian chéng mém

9,

Lb b gt 2 thirong chy

[ Cp thio tian dang dao
J_. | Cip thao thanf Cip théxo tha|
‘éup dili, van chuyén vt iqu \

Lo DWT

00004

' 60+ 80m 60 =80 m | Trubao véla

-
Thuong chinh

a. Hé thong khai théc 16 cho xién chéo b. HTKT buéng thwong

Hinh 3. HTKT 16 cho xién chéo va buong thirong
3. CHONG GIU KHONG GIAN LO CHQ
3.1. Co ché van ddng cia dia ting khu vie via déc ding
Qué trinh khai thac via doc s& hinh thanh nén cac pha van dong dia tang nhu sau:
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a. Véch uén vong b. Vach bi nirt né c. Vach sdp dé d. Vach trieot xuong
khong gian bén duoi
Hinh 4. Cdc pha vdn déng dia tang khi khai théc via doc
Ttr hinh 4 cho thdy, c6 4 pha van dong chinh cta dja tAng gdbm udn vdng, nit né, sap
do va troi trugt. Phan dat da sap do6 vao khong gian khai thac tao ra ing suat nén - kéo gitra
cac lop da lién ke, khi ing suat nay nho hon cuong dd nén cua cac 16p da thi cau trac “chum
voussoir” can bang tam thoi hinh thanh, co ché hoat dong nhu mét gid dd cho cac 16p da bén
trén, nhu mdt 16p dém han ché luc va dép truc tiép cia da vach 1én khung chong [1;2;7;8].
Neéu khong hinh thanh cau truc nay nguy co “ct dap vach” s€ xay ra.

i i
- T 7
b l HUGNG KHAU
V)
a

a. Cdu triic chiim voussoir (d@d xdy vom) va mé | b. Md hinh phan tich dp liec vi chong
hinh ap luc

Hinh 5. Mé hinh phdn tich co ché lam viéc ciia vi chong trong khéng gian via déc
Luc ma sat phan vi chong bd phan tdm trén voi vach va bo phan chan dé véi nén,
dugc biéu dién theo 1y thuyét can bang tinh nhu sau:
R,+R,=q.(x; + x,).cos

q.x,. (il — h'ta; ”) .cosa = (T+ q.x,.sina). h 1)

2

., h
g.(x; + x5). (x”_x‘ - m: ﬁ) cosa = Ry (x; +x,)

2

Vi chong lam viéc phai thda man la diéu kién cuong do khang nén cta vi 16n hon tng
suat nén do ap lyc mo tao ra, tic la:

h=>0,x>0
q.yt  x;+T 2
{J,— < [o]
Giai phuong trinh (1) theo diéu kién thoa man tirc Ia:
R, = M. q.cosa -I—g.q.sina:
_ (xy+xg) - E .
Rz—iz .q.cosa —_.q.sina (3)
T = g.xy2.cosa _ gxgsing q. %, sina
2.h 2
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Trong d6: R; - Lyc ma sat trén bé mat tAm trén va vach; R, - Luc ma sat gitra chan dé
va tru; q - luc thanh phan tac dung bdi cac 16p da bén trén; x1 va x2 - do dai cua khoi da sap
do; h - chiéu day cua khoi da sép do; T - 1'1’ng suat nén song song cua cac khoi da lién ke.

Theo trang thai ing suat cua ket cAu, mat tiép xtc thdp nén chju tng suit cit 16n. Do
d6, vi chdng c6 thé bi truot néu Gmg suat nén va ma sat:

[T +q.(x; +x;).sinal].tana = R, 4)

Trong qué trinh khai thac via déc dung, goc dbc cang 16n thi thanh phan trong lyuc tlep
tuyén cang 16n va thanh phan luc phap tuyen cang nho, vach via khi s@p s& bi truot xuong
duéi tao thanh hiéu tng 14p day khong déng déu. Doc theo hudng ddc, su dich chuyén dja
tang kém theo cac bién dang, udn, kéo, nén... pha tron khong ddng nhét giy ra ving pha hay
kho kiém soat, khi @6 thiét bj thudng mat on dinh, troi truot theo hudng dc gdy kho khin cho
cong tac van hanh 16 chg [7;8]. Tir hinh 5b c6 thé thiy rang, trong luong (G) cua toan bo vi
chéng 1a téng hop luc giita lyc thanh phan G, (Lwc x6 theo huong khau), G, (Luc hudng tru),
Gs (Luc day ngang song song voi hudng khau). Hai thanh phan luc G3 va Gz lam cho VI
chéng bi xo nghiéng theo hudng ngang va doc via, la thanh phan lyc gay bét loi cho su on
dinh ctia vi chdng. Thanh phan luc G, ¢b xu hudng dua vi chbng vé trang thai 6n dinh ban
dau. Goc B 1a goc nghiéng cia vi so v6i mit phang ciia nén 1o. Khi goc nay cang lon thi nguy
co d6 vi chdng cang cao. De tao ra trang thai can bang nhét cho vi chdng khi 1am viéc, can
phai tinh toan dua goéc 3 vé tiém cén gia tri 0, gidm gia tri cia Gi, Gs, tang gia tri cia Gy. Vi
két cau co khi gian chéng nhu hinh 5b cho thdy, khi chiéu day va goc doc thay doi viéc di
chuyén gian khong linh hoat, tham chi 13 c6 thé mic ket khong thé di chuyén duoc.

3.2. Thiét bi chong giir

Thiét bi chéng gitr 1a chia khoa dé CGH khai thac via doc dtng, nhiém vu chinh cua vi
chéng 1a dam bao an toan khong gian khai thac trude tac dong cua cac co ché dich chuyén dia
tang. Cac vi chdng model HPG, PRS, ZRY.,... c6 thé dap g dugc yéu cu chdng gitt via dbc,
tuy nhién cac loai vi chong model HPG, PRS,... v6i két cau hoan chinh, gia thanh cao nhung
kha ning linh hoat v&i sy bién dong chiéu day via.

a. Cdu tao gian chong 1 - Xa dan huéng; 2—Xa  b. Co ché lam viéc cia gian chong mém
noc (xa chinh); 3 - Xa che chan; 4 - Xa duéi; 5 - ZRY
Piston diéu khién xa dudi
Hinh 6. Gian chéng mém ZRY
Gian chéng model ZRY 14 thanh quéa nghién ciru chuyén biét cho cac via déc, dic biét
phu hop voi cac loai via quy mo6 trit lugng nho vi gia thanh thap hon cac loai gian co khi hoa
trén. Gian ZRY linh hoat trong cac diéu kién bién dong vé chiéu day va goc déc cua via. Mdi
bd dan chdng mém ZRY dugc cau tao gdm céc chi tiét sau: (1) Xa dan hudng: Lién két véi xa
néc bang chdt quay, trugt trén vach via khi di chuyén dan; (2) Xa ndc (xa chinh): Lién két véi
xa dan hudng (1én két chdt quay) va xa che chin (lién két chét cimg); (3) Xa che chan: Lién
két véi xa noc (lién két chdt clng) va xa dudi (lién két chdt quay); (4) Xa dudi: Lién két véi
xa che chan bang chét quay dé co thé diéu khién xa dudi thang v6i xa che chin hodc gap lai;
(5) Piston diéu khién xa dudi: Mot dau lién két v6i xa che chan va mot dau lién kién véi xa
dudi, dugc didu khién bang tay diéu khién va hé thng thuy luc. Hé thong thuy luc diéu khién
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piston xa dudi: Dugc lap dit hé théng thury luc tudn hoan, m01 cum tay diéu khlen co 3 tay
diéu kh1en dé diéu khién xa dudi cua 3 gia. Gian chéng mém ZRY, khong co tdm nén nén
khong ton tai goc P, thay vi dat piston thuy luc ¢ gitta nhu hinh 4, chuyén cac piston nay gia
cudng phan lung va phan tdm chan trén. Vi su bé tri cac co cau nhu vay, toan bo phan ap lyc
do d4 vach sip d tao ra duoc chuyén dé gia cudong cho luc ma sat & ddu va chin cia gian
chbng, qua do cang lam gia tang kha nang bao v¢ khong gian bén trong 16 cho. DPdng thoi, do
khong c6 tam dudi va piston thuy lyc, vira la by phén chuyén tiép luc chéng vira 12 bd phan
tao ra su linh hoat khi chiéu day, goc doc thay doi [3;4:5].

Nguyén ly lam viéc ctua dan chéng mém ZRY trong 16 cho nhu sau: MJi gia chong
duogc bd tri lap dat trong 10 cho sao cho mot dau cua gia chong la xa dan huéng (1) bam sat
véach via than, dau con lai 1a xa duodi (4) chong truc tlep xuong tru via (hodc nén than) tao
thanh 2 diém chéng co ban cua mdi gia chong. Gia chdng dugc can chinh sao cho doan xa
née (2) luén & trang thai ndm ngang, do d6 phu thudc vao chiéu day via, chiéu cao khoang
khong gian lam viéc phia du01 dan chéng dugc duy tri tir 1,6 dén 1,8 m. Doc theo chiéu dai 10
cho co do dbc 25 dén 30° so voi mit phang ngang, cac gia chong duogc lap dat voi khoang
cach 350 mm va dugce lién két chic chin v6i nhau béng két cau xich tao thanh h¢ thong dan
chéng mém doc chiéu dai 10 cho. Khi lip dat dan chdng sé& tién hanh trai 16p ludi thép bao
phu phia trén cac gia chdng dé ngian dat da roi vao khong gian 1am viéc phia dudi. Qua trinh
khai thac 16 chg sé tién hanh khoan n6 min khau guong thanh ting 16p véi tién d6 0,8 m. Sau
khi khiu than dan chéng duoc diéu khién di chuyén.

Gan ddy céc thir nghiém st dung gian ZRY & Hong Thai (2014), Uong Bi (2016),
Mong Duong (2017). Qua mdt thoi gian ap dung tai cac cong ty trén, két qua tong hop cho
thay cong ngh¢ su dung gian mém ZRY duoc ap dung kha thanh cong, co nhiéu vu diém vuot
tro1 vé mat k¥ thuat, an toan so voi cac cong ngh¢ khai thac via déc khac trong diéu kién via
dbc nhu nghé cii chong gd, thép chtr I, thuy luc don, gia XDY,.. . Vé cac chi tiéu kinh té k§
thuat, cong ngh¢ mang lai cong suat va nang suét lao dong tuong dbi cao, ton that than va chi
phi mét 16 chuan bi thap, chi phi go thap V& cong tac an toan, ddy 1a cong nghé ¢ quy trinh
cong ngh¢ khai thac don gian, dé nam bat, 16 cho duge thong gié theo mang gidé chung nén
diéu kién lam viéc ctia cong nhan trong 1o chg duoc cai thién. Thlet bi cua 10 chg khong
nhiéu, cdu tao don gian, do d6 cac su co gap trong qua trinh san xuat déu duogc khic phuc
nhanh chéng, dam bao cong tac khai thac 6n dinh va lién tuc [3;6].

4. PE XUAT SO PO CO GIOI HOA KHAU THAN ViA DOC VUNG QUANG NINH

Céc via déc ding vung Quang Ninh, phan bd rong réi toan bo nganh than, kéo dai theo
su phan bd than bat dau tir Mao Khé - Pong Triéu dén Mong Duong — Cam Pha, nhu via 5,
via 6, via 7 khoang san than Ha Lam, via 10(45), 9V(44V), 9T(44T), 9BT(44BT) khu canh
Nam dy an khai thac ham 10 try bao vé Mao Khé, Théng nhat, Vang Danh,... Trit lugng dia
chat huy dong cac khu vuc via day tr 3 + 6 m déc trén 55° con tuong d6i 10m, Kkhoang 25 triéu
tan, viéc ting mirc d6 khai thac bang co gidi cho cac khu vuc nay 1a hét sirc can thiét dé giam
sttc lao dong, an toan, dong thoi ciing 13 muc tiéu ning cao muc do khai thac than bang co
gi6i hoa tai TKV trong nhiéu nam nay.

Céc via ndy c6 dic diém chung 1a quy mo nho, nén dau tur to hop co gi6i hoa dong bo
nhu di trinh bay & muc 2 1a khong phu hop xét trén khia canh kinh té. Mat khac, mot so t6
hop CGH khong dap tmg duoc su linh hoat khi chiéu day, goc doc bién d6i. Trén co sé kinh
nghiém ap dung thanh cong gian chéng ZRY & cac mo thoi gian qua, bai viét dé xuat ap dung
t6 hop CGH v6&i may khdu ma hiéu XC90, chdng giir gian chdng mém ZRY36/45L, chuan bj
khai thac bang phuong phap 10 cho xién chéo. Cu thé nhu sau:

4.1. Pé xuit lra chon thiét bj khau than

Khau than sir dung loai may khai thac cat than mé higu XC90 vai than may nho gon
va trong tdm thap, sur dung hai toi cap toc d6 22 kW ho trg di chuyén cia may khau. Cong

Ky yéu Hoi nghi KHCN lan 7, thang 5/2022




TRUONG PAI HOC CONG NGHIEP QUANG NINH

Suit cua toi c6 thé duge didu chinh trong cac trudng hop dic biét. May XC90 di chuyén kiéu
banh xich, duoc ciu tao bai 7 bd phan chinh nhu bd phan cit va bo phan ddy, phan khung
(bao gébm ca phan ty hanh), gia d& phia sau, hé thong thay luc, hé thong nuéc, hé théng dién
va cac thanh phan khac... (hinh 7). May khau c6 dai cit rong va cd thé ty 1am sach than ndi
trén mat trudc cia banh xich, gilp giam dang ké ganh nang lam sach than thu cong. Thiét bi
duogc trang bi ldy nudc du phong bang thay luc. Cong nhan giai quyét cac van dé vé than va
da & cac goc khac nhau trong 10 chg. C6 thé van hanh may khau XC90 bang diéu khién tir xa
hoac van hanh bang tay. Hé thong phun swong dap bu tich hop trén cac bo phan cong tac caa
may.

Tay cat

7335+30
6200430

Khu diéu khién

Lo, -
5 . =1
) ) w:v”

Ho tro di chuyéu

00450
aé \

4 600+50

Chéng trdi trugt

a. Hinh chiéu ding may khdu  b. Hinh chiéu bang mdy khdu  c. Bé phdn cong tac khau
Hinh 7. May khdu XC90
4.2. Dé xuat lwa chon thiét bi chf')ng gitr
Nhu phén tich & muc 3, cAc gian chong model ZRY rét thich hop véi céc via doc
dang, bai viét lya chon gian ZRY36/45L cé khoang cach tém cua cac tru la 1,15 m d€ do mai
cuoi va mai mat cong tac. Ket cau gom: dam dan huéng, dam trén cung, dam chan va dam
dudi (hinh 6). Trong so d6, dam dan hudng dugc két noi véi dam trén cung, chiéu dai 1.000
mm, va dam trén duoc két noi dai 1. 940 mm. Dau cot h‘|n,h qua cau dugc st dung cho cot va
dong vai tro nang d& phu trg. Dam chan (950 mm) duoc két noi véi dam duoi 1.200 mm duoc
lap mét kich thuy luc dé dieu chinh goc cua dam dudi dé tach than. Ket cau dam dudi duoc
diéu chinh khoang céach linh hoat vai bién dong chicu day via than.

Hinh 8. So do két cdu vichong ZRY36/45L

Hé théng cac gian chdng mém ZRY duoc lién két véi nhau doc guong 10 cho bang
lien két xich. Khoang céch giira cac gian chéng 1a 350mm, phia trén xa gian duoc trai ludi
thép giir on dinh ndc va dam bao thuan loi khi thu hoi gian. Phia chan 10 cho ludn duy tri doan
10 cho ndm ngang cd chiéu dai 16 + 20m, phia dau 10 cho duy tri doan 10 cho nim ngang c6
chiéu dai 5 + 15m. Sau mdi chu ky khai thac cac gian chéng tu dich chuyén theo huéng khau
guong mot khoang cach bing tién d6 khau nho ap luc da pha hoa phia trén gian chong va
trong lugng ban than gian chéng. Theo tién do dich chuyén do, doan 16 cho nam ngang phia
chan s& dai thém va doan 16 cho nim ngang phia 16 thdng gi6 s& ngan di. Vi vy, sau mdi chu
ky khai théc s& phai thao thu hdi bét cac gian chdng phia chan 16 cho va chuyén Ién lap dit bd
sung phia 10 doc via thong gio
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4.3. Pé xuit so db khai thac

B4 tri khai thac 16 cho véi chiéu cao tang khoang 80-100m, muc trén thiét Iap 10 théng
gi6, mie dudi thiét 1ap 10 van tai. Giira 10 van tai va 10 cho thiét 1ap cac cdp phuc vu van tai,
thong gio, di lai véi goc dbc biéu kién p = 45°, chiéu dai L = 20 m, céch nhau 12 -:- 14m,
duoc dao theo tiét dién hinh thang, dién tich dao Sd = 4,0m?, dién tich st dung Ssd = 3,0m2,
chéng gb véi budc chéng 0,5 m/vi. Cach bé tri khong gian 10 cho va trinh ty khai thac nhu
hinh 9 va hinh 10.

A=

Hinh 9. Chudn bj hé thong khai thac 16 cho CGH via doc

Khu vuc pha hoa

/ ca
/ Gian chong ZRY ¢
r

1 400

May khéu

= | tang cuong
T3 600 [z

"IIQ
/’////////7//2,5"11

Mav klféu G

e

-y

|%"A
i

a. Trang thai lo chg b. Trang thdi l(,i cho c. Trang th‘di lo chg  d. Hoat dong khau
khu vue rot than khu vue khau khu vuee gan lo DV thuong ky
thong gid
Hinh 11. So dé trinh ti khai thac
5. KET QUA VA THAO LUAN
Pic diém cac via dbc dung vung Quang Ninh la quy m6 trit lugng via nhd, c6 su bién
dong manh mé veé chiu day va goc doc. Do do, t6 hop thiét bi khai thac phai phu hop, dap
&ng duoc su linh hoat trong san ,xuét. Viéc bo tri hé thong khai thac 10 chg giién chéo gop
phan giam anh huong cua goc doc via tac dong ti€u cyc Ién 1o cho. Gian mém ZRY, may
khau XC90, mang truot 1a nhitng thict bi cé thé st dung cho diéu kién via doc dimg vung
Quang Ninh.
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Diéu kién can dé c6 thé CGH via dbc 1a dam bao mdt khong gian 10 cho an toan, on
dinh, linh hoat trong cac truong hop thay ddi vé chiéu day, goc dbc... Tur nhirng phan tich
muc 2 cho thdy, gian mém ZRY hoan toan dap ung duoc yéu cau. Ap dung so d6 khai thac 10
cho xién chéo nhu hinh 9, 10 va 11 cho phép mé ra kha nang 4p dung trong diéu kién via dbc
trén 45°.

6. KET LUAN

Chia khoa dé mé& ra huéng CGH 10 cho via dbc ding 1a cong cu kiém soat su vén
dong cua dia tang va linh hoat trong cac diéu kién bién ddi dia chat mo, cac model gian mem
ZRY phu hop v6i yéu cau chong gilta khong gian khai thac va thich tng tdt voi cac yéu cau
chéng gitr khi goc doc chiéu day bién dong. Su phdi hop gila cac thiét bi khai thac trong 10
cho via déc chu yéu 1a phdi hop gitra may khiu va gian chdng, bo phan van tai ding mang
trugt hodc than ty trugt trén nén 16 sé khong dong vai tro then chdt nhu hai thiét bi trén. Bai
viét dé xuat sur dung thiét bi khau than 12 may khau ma hiéu XC90 tach than ra khoi nguyén
khéi, chdng giir bang gian ZRY36/45L, van tai sir dung mang truot 14 hoan toan c6 thé ap
dung phu hop cho cac via déc ding trén 45° nhu via 5, via 6, via 7 khoang san than Ha Lam,
Via 10(45), 9V(44V), 9T(44T),9 BT(44BT) khu canh Nam dy 4n khai thac ham 16 try bao vé
Mao Khé, Udng Bi, Ha Long,... Viéc ting mirc d6 khai thac bang co gidi cho cac khu vyuc nay
1a hét strc can thiét dé giam strc lao dong, an toan dong thoi ciing 1a myc tiéu nang cao mirc do
khai thac than bang co giéi hoa tai TKV trong nhiéu nim nay.
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Research for methodization of coal at 45 degrees steep slope of coal,
thicken 3+6 meters for Quang Ninh

Duong Son Ta', Minh Nguyen Tran?, Van Kien Ta?, Minh Phuong Le®
'National Institute of mining - Metallurgy Science and Technogy
2Quang Ninh University of Industry
%Uong Bi coal company - TKV

Abstract: After more than four decades of research and application of mechanized
coal mining in underground coal mining, up to now this technology has been basically
effective for steep to inclined seams. To apply effectively with seams with slope angle above
45° s still a big challenge.Mobilized reserves of slopes over 45°, thickness from 3 to 6 meters
are approximately 30 million tons distributed in many areas in Quang Ninh, so the increase
in the level of mechanized mining for these areas is not enough. necessary to reduce labor
force, safety, and at the same time, it is also the goal of improving the level of coal mining by
mechanization of Coal Minerals Group - Vinacomin for many years now.

The larger the slope, the greater the distribution of gravity as a tangential force,
which is the cause of the collapse of the supporting space of the kiln. On the other hand, the
strong fluctuations of thickness and slope angle require that the supporting structures, the
excavator must be flexible when they change locally and unexpectedly. In this article, on the
basis of analyzing the movement mechanism of stratigraphy, the degree of impact of the slope
to select equipment and mining system suitable for the type of the upper reservoir.

Keywords: Sloping curb, stratigraphy, struts ZRY, demolition machine, synchronous
mechanization technology.
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Nghién ciru trng dung mé hinh chudi dé lya chon phuong an mé' via
hop 1y cho mé chi kém Liing Hoai, tinh Biac Can

Ta Van Kién', Nguyén Phi Hilngl, Nguyén Dinh Thflng2
1Trwo"ng Dai hoc Cong nghiép Quang Ninh
1Tru’o‘*ng BPai hoc M6 - Pia chdt, Ha Ni
2CoAng ty ¢ phan 397 - Tong Cong ty Péng Bdc
E-mail: tavankien1980@gmail.com

Tém tit: Khai thic mé néi chung va khai théc ham 16 néi riéng, khong co phuong an
nao la hoan hao, boi do la hoat dong phirc tap, dan xen nhiéu yéu té tw nhién, kinh té, ky
thudt... 1a t6 hop ciia nhiéu chudi san xudt khdc nhau. Mo via la cong doan dau cia qud trinh
khai thac, co vai tro dac biét quan trong trong viéc két noi mdt bang den cdc than qudang nam
trong long ddt. Mgt phwong dn mé via hop Iy sé dam bdo tdn thu téi da tai nguyén, khéng
phai dé lai qudng lam tru bao vé dwong 16 mé via, chlphl bao dwong dwong lo va chi phz van
tai thap... Nhu vdy, mo via la mot h¢ théng chudi cdc céng viéc anh hirong lan nhau, vi vay
dé la mot t6 hop do mot hoac nhiéu don vi lién két véi nhau, la mét t6 hop co trdt tw rang
bugc lan nhau bang cdc cdu tric va chike ndng cu thé.

Can cit vao cdc cong viéc trong cong tac mé via, bai viét sir dung phwong phdp 1y
thuyét mé hinh chuo’i xdy dung ma trdn cdc yéu té dnh hwéng dén phwong dn mé via, xdc
dinh cdc trong sé theo thiv tw wu tién. Tir d6 dd lua chon dwoc phiong an mo via hop ly cho
mo chi kém Liing Hoai la mo via bang 1o bang két hop véi 1o xuyén via tang, phwong an ndy
O chi tiéu tong hop t6i wu nhat... Tir do, thiét lgp ma trdn cdc yéu té6 anh hwong, lra chon
theo cdc thir tw wu tién dé cé cdc trong so phit hop. Két qua xdc dinh chon phwong édn mé via
s6 1 ¢6 chi tiéu tong hop phit hop dé thi cong cho mé chi kém Liing Hodi.

Tir khéa: Chudi san xudt, Ma trdn, phwong phdp mé via, diéu kién dia chat khu vuec
mo, duwong lo mo via.

1. PAT VAN DE

Nén kinh té toan cu canh tranh va nhu cau vé nguyén liéu ngay cang ting da dat ap
luc dang ké 1én nganh khai khoang trong viéc ting san lugng dong thoi ha gia thanh khai thac
khodng san. Piéu nay di thiic ddy cac nd luc phat trién cac phwong phap tiép can hiéu qua vé
chi phi va cai tién cac ki thuat khai thac [1]. Mot trong nhiing giai phap dé ha gia thanh khai
thac d6 la don gian hoa cac phuong an mé via cho mo bﬁng cach lya chon giai phap thiét ké
thi cong hiéu qua vé mat ky thuat nhung tong vén dau tu thap va chi phi van hanh ré [4], [6].
Mo via cho cdc thén quang bang phuong phap ham 16 dugc dinh nghia 1a thiét 1ap cac cong
ndi tir mat dat dén day mo. Trong do, khai niém mo via dugc dinh nghia 1a xay dung céc
duong 10 két ndi gitra cac cong trinh mo via va than quing & cac muc (cbt cao) khac nhau [3].
Hé thdng cac duong 10 mé via két hop véi nhau thanh mot mang ludi cac duong 10 chinh va
10 nhanh phuc vu qua trinh dwa ngudi, vat liéu vao khu thi céng va dwa san pham 13 quang ra
ngoai mit bang [2],[6]. Khi khai thac quing bang phuong phap ham 10, phuong phap mé via
nao c6 thé ap dung phu hop véi diéu kién tu nhién, kinh té voi timg khu vuc cu thé 1a thach
thirc d6i v6i cac nha khai thac mo.
2.COSOLY THUYET

V& nguyén tic chung dé khai thac cac mé ham 10, can thiét 1ap cac dudng ham két nbi
mit dat va 10 cho. Hinh 1 mé ta so do chudi ciia mdt mé cd nhiu dién san xuét (dién 4, 5,
6..), trong d6 cac duong 10 mo via 1 - 2, 2 - 3... cdc duong 16 phy trg 7 - 8; 8 - 9... Qua trinh
san xuat mo ham 16 tir 10 cho > 10 doc via van chuyen = 10 DV van chuyén chinh > san ga
- mit bang 1a mot chudi san xut, chudi nay 1 chudi ni tiép (hinh 2a). Vi du trong hinh 1
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chudi san xut gdm 4 - 3 — 2 - 1 — SCN; chudi thong gi6 gbm 1 -2 -3 -4 --- 7 --- 8 --- 9,
Trong m01 chu01 lai chtra dung n yeu tb tac dong to1 quy trinh san xuét, tap hop cac chudi va
n yéu té ciia mdi chudi hinh thanh ciu tric t6 chirc san xuat.

- l\ o ‘«,‘_—4__7—8
I

Hinh 1. M6 hinh chudi trong san xudt

SCN - Mat bang san cong nghiép; 1-Vi tri cwra 10; 1-2 Céc duodng 10 mé via; 2-3 Cac
duong 10 khai thong dén cac nhanh khai thac; 4, 5, 6 — Cac dién san xuat; 7-Diém nut glao
thong gio; 7-8-9 Cac dudng 16 thong gio. 9-Cira 16 thong gio; TG- Mt bang cira 16 thong gio.

Trong trudng hop mo c6 nhiéu khu vic san xuat khac nhau nhung mdi khu vyc hoat
dong doc lap thi chudi san xuat duge mo ta 1a chudi song song 1 (hinh 2b). Trong trudng hop
mo ¢ nhidu khu vuc hoat dong khac nhau nhung c6 moi rang budc ¢ mot hoac nhiéu khau
nao d6 thi chudi san xuat duoc mo ta 1a chudi song song 2 (hinh 2c¢). Trong d6, cic chudi nay
¢6 diém chung trong mang dudng 10 13 cac dudng 10 khai thong mo via [5]. Hé théng du trix
tich hop bao gém ca hé thong chudi va hé thdng song song. Gia dinh c6 m*n don vi tao nén,
thi hé thong chudi c6 n don vi duogc két ndi theo chudi dé tao thanh m hé chudi con, sau d6 m
hé d6 sé& t6 hop thanh hé théng song song, so d6 khéi logic. Hé thong song song la chi n hé
song song con duoc hinh thanh tir m don vi, va sau d6 n hé thdng con t6 hop tao thanh hé
song song, so d6 khdi duoc thé hién trong hinh 2.

L

a. Mé hinh chudi néi tiép b.M6 hinh hé thong chuéi c.M6 hinh hé thong chudi
song song 1 song song 2
Hinh 2. M6 hinh chudi
Trong bai viét _nay, m01 lién hé chudi san xuat 1a nhiéu chudi co lién ké véi nhau,
khong phai 1a mot chudi n01 tiép nén chi xét sy tac dong cua cac chudi hoat dong dong thoi.
Khi cac don vi glong nhau, mo6 hinh toan hoc cua hé thong chudi song song 1 1a:

Re =1-[1-R"®) |’ M

Tuong ty, md hinh toan hoc cua hé thong chudi song song 2 1a:
R, = {1-[1-ROT"}
» = {1-[1-ROT"| o

Vi Ri(t) thuong c6 gia tri nho6 hon 1 (16n nhat 13 bang 1), ma do tin cdy cua hé thong la
tich liiy cua d¢ tin cdy cua moi don vi tao thanh, do d6 cang co nhiéu don vi tao nén hé thong
chudi thi d6 tin cdy cua hé théng cang thap, va khoang thoi gian trung binh xay ra 16i ciing
ngin hon. Vi vay, dé ting d6 tin c@y cua h¢ thong chuoi can: mot la can nd lyc cai thién tinh
tin cdy cta timg don vi, hai 13 ¢6 ging giam thiéu sd luong don vi t6 hop trong chudi hé thong
xay ra 10i s& gdy ra su that bai ctia toan bo hé thong chudi d6. Sy 1¢ thudc ciia cac gia tri trong
chudi duoc xét nhu sau:
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R, h, Ny M
R r r r

R — .2 — 2.1 22 2n
Rm rml K

2 cen rmn (3)

Trong d6: R - ma tran danh gia cac yéu t6 trong chudi; r - cac gia tri danh gia theo
ting chudi riéng biét.

Trong s cua cac chi tiéu danh gia chat lugng 1a mirc dd anh hudng quan trong cta cac
chi tiéu d6 trong tap hop céc chi tidu can danh gia, dugc xac dinh theo cong thirc nhu sau:

1 Ci <Vi1
. C-v,
a'i: J+—J V <C —V|(1+1)
Vigisn Vi
4 C >v, (4)

Trong d6: ai - trong sd cac yéu t6 (chi tiéu); Ci - gia tri xac dinh (do dac) ctia cac chi
tiéu danh gia; vij - gid tri thu 1 trong cap danh gid thu j.

Sau khi xac dinh dugc trong sb cta cac chi tiéu danh gié ta thiét 1ap dugc ma tran nhu
sau :

=[al, a2, ..., an] (%)

Sau khi thiét 1ap duoc hai ma tran vé do 18 thudc cua chi tiéu danh gia R va ma tran vé
trong s6 cua cac chi tiéu danh gid A, tién hanh nhan hai ma trdn v6i nhau, két qua danh gia
tong hop B la:

B=A®R (6)
Tuc la:
hy h - I

(bl’bzi"'1bn)=[ai,a2,-..,am]® rfl rfz

2n

e T2 o P
< (b1, b2, ..., bn) =[alrll + a2r21 + .... + amrml,alrll + a2r12 + .... + amrln,alrll + a2r21
..+amrml,alrln + a2r2n + .... + amrmn] @)

banh gia ky thuat khai thac thanh phan trong chudi cong tac 1a danh gia toan dién da
cap vé cac diéu kién tac dong 1én chudi. Cac yéu t6 dugc dénh gia phan anh gia tri theo mot
thuat toan nhét dinh. Su dung nhiing gia tri nay dé do luong nhiing wu va nhuoc diém cua kha
ndng thich tng cua cau tric to chirc san xuat d6i véi diéu kién dia chét, ky thuat mo.

Pit hé sé danh gialaw (1=1, 2, ..., n), danh gia vecto tinh nang chi tiéu xi (j = 1,
2,...,m), va ma tran thanh vién cta yéu t6 anh huong twong tng 14 rij trong s6 cu trac cua
yéu t6 anh huong 13 ai (i = 1, 2,..., n). M6 hinh dénh gia toan dién st dung loai trung binh c6
trong sd, cu thé 13: bj = (al I'l]) + (a2 r2j) + ...+ (an.rnj) véij =1, 2,. (8)

Trong cong thic (8) két hop sir dung mo hinh danh gia toan dlen c6 trong sd tuyén

1n
tinh. Khi Li=1a, 1, n6 c6 thé duoc chuyén déi thanh:

bj =Xi=1% Tijvéi j=1,2, ..., m ©)

Trong do: bj - Gia tri danh gia toan di¢n.
3. NGHIEN CUU LUA CHON PHUONG AN MO VIiA HQP LY CHO MO QUANG
CHI KEM LUNG HOAI
3.1. Pidu kién co bin mé chi kém Liing Hoai

Khu vyc Liing Hoai bao gom 2 than quing chinh nam trong 2 dut gy theo hudng
Péng Bic - Ty Nam, bao gdm 43 khdi quing. Trong d6 c¢6 29 khéi quing Sunfua trong can
d6i (19 khéi ciia TQ1 va 10 khdi ciia TQ2).
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et
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Ghi chii
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Hinh 6. Phwong dn 3 mé via giéng nghiéng két hop véi 16 xuyén via tang
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3.2. Gidi bai toan lwa chon phwong 4n mé via cho mé Liing Hoai

Tu hinh 1, néu coi khoang cach cac doan 1-2; 2-3,... 8-9 la chiéu dai cua cac doan 10
khac nhau thi tong chidu dai tir 1-9 chinh 1a téng chidu dai 10 can dao. Gia tri ham s tinh khdi
lwong cua mbi doan 16 twong tmg 13 f(1;), tong khoi lugng cac duong 1o la f(L) = Y'f(1i). (10)

Gia tri xdy dung cua ting duong 10 1a G; thi téng sb tién can dé hoan thanh giai doan
xay dung co ban Geg = Y'Gi. ham sb biéu thi chi phi:

f(C) = (G) + f(Cvn) + f(Cx) (11)

Trong d6: f(G) - Chi phi giai doan xay dung co ban; f(Cyy) - Chi phi giai doan van
hanh; f(Ck) - Chi phi khéc.

Ttr so d6 chudi di trinh bay & hinh 2 thiy rang, cach thirc bél tri san xuét chinh 13 cach
thirc van hanh cua timg chudi don 1é. Trong mdi chudi néu bit cir diém niit ndo xay ra 13i phai
dirng san xudt thi s& gia ting chi phi dé sira chita 161 6 dwa vé trang thai binh thuong. Coi cac
chi phi nay goi la chi phi phat sinh Cs. Néu Cps cang lon va tan suat xdy ra cang nhleu thi h¢
théng mé via va san xuét bi 1i nghiém trong, can phai cai tién quy trinh san xuat. Bai viét
dua Cps t6 hop vao f(Ck). Ciu trac to chirc san xuat cho cac giai doan dya trén cic md hinh
téng hop Xay dung da bao ham cac yéu t6 kinh té, k¥ thuat va nhﬁ:ng yéu t6 tiém an phat sinh
chua danh gia hét trong giai doan xay dung du an. M6 hinh danh gia 16i va sira chira 101 nhu
sau: Khi xem xét hé théng da hoi ty du sy phu hop k¥ thuat, thi can xét den nhung yéu to
tiém an tac dong tiéu cuc 1én chudi[8]. Trang théi cta cac yéu to du truc tiép hay gian tiép
theo hudng bat 10i co thé gdy ra gian doan hodc 1am giam nang Suét.

Nhiing dleu kién bét lgi ma hé thong da thlet lap khong thé vuot qua duge thi budc
phai dung san Xuat de xu 1y[7]. Vi du nhu su cd mat dién, tic nghén vén tai, hong may, sép
0,.. Neu coi mdi yeu t6 tac dong 1én hé thong 13 mot bo phan, thi n yéu td tic dong Ién cau
trac to chtrc san xuét s& c6 mot hé thdng N! trang thai tic dong. Coi trang thai 0 1a tit ca n
yéu t6 tac dong 1én hé thong khong anh hudng tiéu cuc (hodc anh huong khong dang ké), he
thong hoat dong binh thuong. Trang thai j 1a bo phan thir j dang trong tinh trang tac dong giy
bat 1o cho cau trac, cac bd phan con lai binh thuong j = 1, 2,..., n; néu tai thoi diém t, X(t) =
biéu hién hé théng dang trong trang thai j, do d6 X(t), t >0 1a th(n gian thyc hién qua trinh [7].
Néu nhu b phan thir j xay ra anh huong tiéu cuc, thi trang thai cau trac t6 chirc dugc Chuyen
sang trang thai 1jG=1,2,. -, N). Khi d6 xac suat chuyén (101 trang thai & thi 4; chinh 1a tan
suét sy cd ctia bo phan ter J Dé cau tric to chirc san xuat dwa vé trang thai hoat dong binh
thuong 13 trang thai 0 thi huéng chuyén tlep J phai duoc kich hoat stra chira. Sau khi stra chita
tir trang thai j sang trang thai O thi xac suét sira chita, phuc hdi 1a p; (hinh 7).

A
"

Hinh 7. So do chuyén déi trang thai cua hé thang san xuat khi gép tdc déng tidu cuc
Ma tran xac suat chuyén doi trang thai nhu sau:

-4 A Ay e A,
Hy g 0 0
flAy=|pu, 0 —pp, .. O
iy 0 0 - —H, (12)

Trong d6: 0 - trang thai lam viéc binh thuong; 4; - tan suit xdy ra sy c6 cua bo phan
thtr j; W - kha nang stra chira, phuc hoi 16i thir j vé trang thai 0.
Trong cong thic trén c6 tong hop tac dong tiéu cuc:

A= Z A,
i=1 (13)

Xac suat dé chuyén tiép tir trang thai j dén trang thai 0 phu thudc vao thong sé dinh
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hudéng trang thai ) dinh 7 = (n,, my, ..., W), khi chuyén cac trang thai ti€u cuc vé trang thai
hoat dong binh thuong nghia la:
—Amy+pywy + o+ p,m, =0
{ Ay —p,.my, =0

Jq’ii' ]Tll - luii ]Tli =0 (14)
bé lva chon phuong an mdé via hop ly cho mot mo danh gia trén nhiéu tiéu chi kinh te,
ky thuat, an toan, phu trg, van hanh... Két hop cac cong thuc (3), (6), (12), (14) don gian hda

cach giai bai toan nhu sau:

f(L) = Zf(lH —
f(C) = £(6) + f(CVH) + F(CK) =
2 A A . A,
F= o - 0 .. 0
fA=|p 0 —u .. 0]|=0
Hn 0 0 - THn (15)

Tir cong thuc (15) thdy rang, ham f(L) dai dién cho cac yéu t6 khdi lugng thi cong xay
dung phai dat dugc hi¢u qua max véi khéi lurong min, ham f(C) dai dién cho cac tiéu chi vé
chi phi, gia thanh cia mdi phuong an, ham f(A) dai dién cho cac yéu td van hanh. Véi mdi
phuong an khac nhau s€ c6 nhiing chi tiéu kinh té khac nhau, dé dinh luong 1a rat kho, do vay
phuong 4n ndo ¢6 ham F t6i wu nhét s& 13 phuong an uu tién duoc lua chon, qua tinh toan thu
duoc két qua thé hién trén bang 1 sau:

Bang 1. Két qua tinh todn khéi leong va chi phi co ban ciia cdc phwong dn mé via

| KL e KR opippg | Chiphi o Chiphi ) p g | cp Bio
Chi | Lo m¢ thuwgng Séan xuat van tai A R
" , XV s - XDCB oA bi (triéu | vé (VN
tiéu via m) vaTG (VN déng) (VN (tri¢u (.i(‘”)ng.) déng)
) (m) (m) dong) dong)
P.Anl | 265 330 110 630.264.790| 90.189.800] 44,100 422,00 | 3.089.800
P.An2| 218 350 80 757.238.472| 93.954.000] 85,754 448,49 | 3.200.400
P.An3| 257 394 60 850.891.895| 90.689.130] 86,835 510,00 | 3.154.130

4. KET QUA VA THAO LUAN

f(L1) =330 + 365 + 110 = 1.005; f(L2) = 218 + 350 + 80 = 648; f(L3)=257 + 384 + 60 = 701;
f(C1) = 630,264,790 <f(C2) = 757,238,472 <f(C3) = 850,891,895; f(G1) = 559,379,600;
f(G2) = 631,398,000; f(G3) = 690,678,260; f(L2) <f(L3) <f(L1); f(C1) < f(C2 <f(C3); f(G1)
<f(G2) <f(G3) (16)

Tir (16) dua vé 6 hop cua cong thirc (15) thiy rang, phwong an 1 1a phuong an c6 chi
s6 tong hop tét hon hai phuong an con lai. Phuong &n 1 12 phuong an uu tién duoc lua chon.
5. KET LUAN

Khai thac ham 16 1a mot hoat dong phtre tap, chira dung nhiéu yéu t6 tac dong dén du
an (hodc qua trinh thyc hién). Do d6, moi du an can dugc xem xét trén nhiéu khia canh nhu:
kinh té, k¥ thuat, nang lyc van hanh.. . Mbi yeu t6 do tuy thudc vao tung giai doan ma co cac
trong s6 khac nhau. Xem xét danh gia trong s6 trong to hop bai toan tong thé ca mo sé cho
phép cac nha khai thac Iwa chon phuong an giai quyét toi uu trong tAm nhin ngin han, trung
va dai han.

Trong qua trinh trién khai dy 4an, cac han ché cua phuong an chon can dugc dua vé
trang thai triét ti€u cac anh hudng tiéu cuc, duy tri trang thai lam vi¢c binh thuong (trang thai
0), tir 46 c6 thé lua chon cac dinh phi, bién phi theo d6 1 t6i uu nhat.
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Research and application of chain model to choose a reasoable
optional place for leading code Lung Hoai, Bac Kan province

Van Kien Ta', Phi Hung Nguyen *, Dinh Thang Nguyen?
'Quang Ninh University of Industry
'Ha Noi University of Mining and Geology
2Joint stock company 397 - Northeast Corporation

Abstract: Mining in general and underground mining in particular, there is no perfect
solution because it is a complex activity, intertwined with many natural, economic, and
technical factors... a combination of many chains. different production. The opening of the
seam is the first stage of the mining process, which plays a particularly important role in
connecting the ground to the ore bodies located in the ground. A reasonable plan to open the
seam will ensure the maximum utilization of resources, not leaving ore as a pillar to protect
the open pit road, low maintenance cost and transportation cost, etc. Thus, opening the
reservoir is a system of chains of work that affect each other, so it's a combination of one or
more units linked together, an ordered assembly bound together by specific structures and
functions body.

Based on the work in the seam opening, the article uses the theoretical method of
chain modeling, builds a matrix of factors affecting the seam opening plan, and determines
the weights in order of priority. Since then, a reasonable plan to open the seam for Lung Hoai
lead-zinc mine has been selected, which is to open the seam by means of a flat-bed furnace
combined with a floor-through furnace, which has the most optimal aggregate criteria....
From there, set up a matrix of influencing factors, select in order of priority to have the
appropriate weights. The results determined to choose the option of opening seam No. 1 with
suitable general criteria for construction of the Lung Hoai lead-zinc mine.

Keywords: Production chain, matrix, method of opening the seam, geological
conditions of the mine area, open pit road.

Ky yéu Hgi nghi KHCN lan 7, thang 5/2022


http://dx.doi.org/10.1287/inte.2013.0691
http://dx.doi.org/10.17159/2411-9717/2016/v116n9a1
https://doi.org/10.1590/0370-44672015700030

N A ~ £3
TRUONG PAI HQC CONG NGHIEP QUANG NINH
——

Xac dinh ap lwc mé cho lo chg gia khung TT-11-4 mikc -80/-30 via 11
Cong ty than Dwong Huy dé phuc vu cong tac dieu khién da vach

Khwong Phuc Loi'”, Nguyén Thi Nhw Hoa®
Luwu Hai Dwong?®, Nguyén Vin Manh®
YTrwong Bai hoc Cong nghiép Quang Ninh
2Cong ty Cé phan than Ha Lam - Vinacomin
cong ty cé phan 397 - Tong Céng ty Péng Bdc
*E-mail: phucloicgn@gmail.com

Tom tit: Cong nghé khai thac véi diéu khién dd vich bdng phd héa toan phan la
phirong phdp cho phép da vich sap do vao khu vuc khai thac nham tao ra trang thdi cdn
bang méi. Qud trinh Sap dé dé vach tiém dn nhiéu nguy co mat an toan cho khéng gian khai
thac bén trong lo cho va cdc khu viee xung quanh dwoi anh huong cua dp lirc mo, khi buoc
sdp do qud I6n cé thé gdy ra “cii dam véch” rat nguy hiém. Khi budec phd hoa qua ngdn, dat
da khé sap dé phai phd hoa cudng birc, khi do co thé xay ra hién twong rong noc lon phia sau
lo cho, tir do ap lire € tiép tuc don vé phia gwong than manh hon c6 thé cong huong dan dén
lo guwong tut noc phia trudc 1o ch. Trén co s¢ cdc ddc tinh van dong ddt da trong khu vuc,
bai viét sir dung phu’ong phap tinh todn dp lirc mo theo gia thuyet dam Consol dé thuc hién
cde tinh todn xdc dinh cdc thong sé ap luc mo tac dong lén vi chong 16 cho 11-4 mike -80/-30
via 11 (gid khung thuy lyc di dong) Cong ty than Duwong Huy, tir do lwa chon dwoc buoc pha
héa ban dau va buéc phd héa thiwong ky phuc vu cho céng tac diéu khién da vach.

Tir khod: Trang thai dich chuyén, vi chong, &p luc, Vach truc tiép, vdach co ban.

1. PAT VAN DE

Trong nhirng nam tro lai day, san lugng khai thac than tir cac 16 cho chéng gilr bang
gia khung va gia xich, khiu guong khoan n6 min di lién tuc phat trién, tir 1,6 triéu tan nam
2008 (chiém 9,4% tong san luong than ham 16 ctia Tap doan TKV) 1én dén 8,76 triéu tAn nim
2018 (chiém 43,5%). Tinh dén thoi diém thang 6/2021, Tap doan than Khoang san Viét Nam
c6 14 don vi khai thac than bang phuong phap ham 10 véi 152 10 cho hoat dong ddng thoi,
trong do c6 74 10 cho dai chong gitr bang gid khung va gia xich, chiém 48,68% [1]. Cong
ngh¢ khai thac than 16 chg chong gilt bang gia khung va gia xich da tao ra nhitng budc dot
pha vé san luong va nang suat lao dong ciing nhu mirc do an toan so vdi cac cong nghé khai
thac sir dung vi gb hodc nhitng loai vi thuy luc don, gia thuy luc da st dung trudc d6. Hién
nay, gia khung va gia xich da duoc ap dung rong rai tai cac don vi khai thac than ham 16
thudc Tap doan TKV véi cong suat 10 cho trung binh khoang 150 + 180 nghin tin/nam.

Tuy nhién, trong thuc té ap dung cong nghé khai thac than tai 10 cho hién nay, viéc ap
dung céc loai hinh chdng giir trong qua trinh van hanh vin c6 nhimng khu vuc xay ra d6 10, x6
léch gia, khiu khong vuong ke, tut noc, 16 guong... Nhitng hién tuong trén xay ra do nhitng
nguyén nhan khach quan 1a diéu kién dia chit via thay d6i so véi thiét ké ban dau, nguyén
nhan chu quan 1a do qua trinh van hanh cong nhén khong tuan thu dang quy trinh khai thac,
cac bién phap k§y thuét an toan theo thiét ké...[2]. Cac nguyén nhan trén déu bat nguon tir vige
dit cac vi chong lam viéc khong phu hop véi didu kién 4p luc mo trong thuc té. Do d6 can
phai tinh toan xac dinh 4p luc mo khu vuc 10 cho khai thac dé lya chon dugce thiét bi chéng
gitr pht hop dam bao kha ning mang tai v6i ap luc mo twong tmg, dong thoi xay dung co ché
va cac bién phap diéu khién 4p lyc mo phit hop dé dam bao an toan trong qua trinh san xuét.
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2. NOI DUNG NGHIEN CUU
2.1. Co sé x4c dinh ap lwc mé theo gia thuyét dim Consol

Khi khiu than st dung phuong phap pha hoa toan phan 1am mat cén bang khdi
nguyén, dat da c6 xu hudng di chuyén vao khoang trong khai thac tao ra cac vung ap luc va
trang thai can bang maéi (hinh 1 va hinh 2).

% Nt v& do udn vong

Su sut lin bé mit

Biéu hién dp
luc 16n trude
ourong

,,,,,,,
N L A T e

Pk 257 2RI

Thiét bj chéng giit 16 che

—

Hinh 1. Biéu hién &p luc mé khi khai thac pha héa toan phan [3]
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Hinh 2. So d@6 dich chuyén dia tang va c&c viing ap lic quanh khu viee 16 cho [4]

Pic diém bién dang cua dit da mo khi khai thac pha hoa toan phan gdom 3 ving dic
trung (hinh 2): I - vang dich chuyén hoan toan (ap luc suy giam); Ila, IIb - ving ubn véng 16n
nhét; IITa va IIIb - ving nén ép cua da (ap luc twa) [4]. Vung I duoc gidi han boi cac duong
chéo dong tir bién cua khu khai thac véi cac goc dich chuyén hoan toan w1 va y2. Trong khu
vire ndy c6 ving sap d6 cta da vach 4. Trong khdi POQ, sau khi két thiic dich chuyén cac 16p
da nam ¢ vi tri song song v&i trang thai ban dau. Ving ap luc twa I1la va I1Ib duoc phan bd tir
cac duong bién dich chuyén cia dia tang trén khu khai thic LB va MF t6i cac tuyén CD va
GH, déng qua duong bién cua khu khai thac. Gifta ving dich chuyén hoan toan va ving ap
luc tya 13 ving udn vong 16n nhét Ila va IIb. Trong d4 try ciia via hinh thanh ving ap luc tua
IVa va IVb, ving ap luc suy giam VI va cac ving nang nén khong déng déu Va va Vb. Trong
nhitng ving ap luc twa d4 mé bi nén, con & nhitng ving ap luc suy giam ching bi kéo dan vé
phia khu khai théac hinh 3 [4, 5].
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I
Hinh 3. Bdc diém viing dp liec tira xung quanh 16 cho

Trén hinh 4 cho thdy, giai doan dau khi dién 16 vach khong 16n, ap luc mo chu yéu
phan b xung quanh 16 thugng khai thac (hinh 4a) phan dét d4 sup d6 chu yéu la vach gia va
vach tryc tlep sau d6 méi lan dan sang vach co ban [6]. Trén hinh 3b thé hién trang thai phan
b6 mg sudt va vi tri cia vom can bang tu nhién ¢ thoi diém sau khi pha hoa ban dau [3, 7].
Khi 16 chg ¢ giai doan khai thac thuong ky, vom can bang dat kich thude t6i da, su sap do da
vach theo tién do cta 16 cho (hinh 4c). Ap lyc tac dong chu yéu 1én khdi than nguyén khai
phia trudc guong va gbi 1én 16p da pha hoa dang sau, hinh thanh co ché hoat dong nhu dam
cdng - xon [8]. Goc ap luc va cuong do trung binh cua 16p da bén trén ty 1€ nghich vé co ban;
moé dun bién dang & khu vuc nay giam manh do do phong bi pha v& cua no (da cang cing thi
d6 phdng v cang rd, kha ning khoi phyc trang thai dam chit cang it, mo dun bién dang cang
it); goc ap suat (¢3), modun bién dang cua da trong khu vuc nay (E) va chiéu cao cia khu vuc
nay (H). Trén co s& phan tich trén bai bao sir dung cac phuong phap tinh toan ap luc dé xac
dinh ap Iyc mo dbi véi 16 chg gia khung TT-11-4 mirc -80/-30 via 11 Cong ty than Duong
Huy, tir d6 lya chon cac tham s6 dé diéu khién d4 vach cho khu vuc 10 cho khai thac phu hop
dam bao cong tac an toan trong qua trinh san xuat.

Hinh 4. M6 hinh phd hity ddt dé véch khu viee phé héa 1o cho
Gia thuyét dam cong son, dugc dé xudt boi cac gido su V. D. Slesarev va G. N.
Cuznhesdv, cho rang khi vach 1a da rin va phan 16p & cac 10 chg da dai thi n6 lam viéc nhu
nhimg tdm dam cong son (hinh 5). Nhimg tdm dim nay duoc ngam chit mot dau trong khéi
nguyén trudc guong 10 chg, con dau kia treo tu do bén trén 10 chg va khoang trong da khai
thac, hodc tura 1én vi chdng 10.
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- Chiéu dai 16 chg: 130 m;

47 T/m*;

1,

fY:

- Dung trong cua than nguyén khai:
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- Hé sb kién c6 cta than: f=1+2;

- Chiéu cao khiu guong 10 chg: mg = 2,0 m;

- Chiéu day 16p than noc 16 cho: my, = 1,13 m;

- Chiéu dai trung binh theo phuong khu khai théc: Lp = 240 m.

- Pa vach truc tiép chu yéu 1a da bot két, day tir 1,37m (LK 924) = 26,6m (LK 870),
trung binh 8,6m. Cudng do khang nén trung binh 488,98 kG/em?, ti trong 2,66 T/m®, thudc
loai dé sap d6 dén sap d6 trung binh.

- D4 tru tryc tiép phan 16n 1a da bot két, chiéu day tir 1,47m (LK 924) = 6,2m (LK
856), thudc loai bén viing. D61 cho truc ti€p duoi tru 1a da sét két (LK 870).

2.2.2. Xac dinh ap lyc mo tac dong dén cac khu vuc trong lo cho

1. Ap liec tic dung lén luong gan guwong

Ap lyc ludng gz‘in’ guong bao gém ap lyc 16p than thu hdi trén noc va ap luc do trong
lugng 16p da vach truc tiep gay 1én.

P, = (7 -hy +7-h)cosa, TIm* (1)

Trong do:

» - ty trong than, y; = 1,65T/m>;

hi — chiéu day 16p than néc, hy, = 1,2m:;

y1 - ty trong 16p d4 vach tryc tiép, y1 = 2,66 T/m®;

h; - chiéu day 16p vach truc tiép, h; = 6,8m;

o - Goc déc 10 chg, a = 28°.

Khi d6: Py = 17,71 T/m?.

2. Ap lwc luong phd héa

D& xéc dinh &p luc 10 chg & luong bao vé theo gia thiét dam cong - xdn thi mot dau ngam
vaq tru theo guong khai thac, dau kia treo ty do trong khoang trong da khai thac hoac dua Ién vi
chong phé hoa[3, 4].

* Do vong cua da vach truc tié'p dwoc xac dinh theo cong thuec -

AL @)
8.E,.J,
Trong do:
v1 - Trong lugng thé tich d4 véch tryc tiép, y; = 2,67T/m* = 2,67.10°kG/cm?;
h; - Chiéu day 16p d4 vach truc tiép, hy = 6,8m;
l; - Chiéu dai 16n nhét ctia ddm congson da vach truc tiép: Iy = b + Ipp;
b - Chiéu rong nho nhét cua 1o cho, b= 2,26m:;
lon - Budc pha hda thuong ky, ln = 1,6m;
I;=2,26+1,6 =3,86 m=2386cm;
E; - M6 dun dan hoi cua da véch truc tiép,
4E,, -E,,

E, =
(\/E_nl+ v Ei)’

En1 , Exa- Momen dan hdi khi nén va kéo cua da vach truc tiép; Eny = 350.10° kG/em?,
Ex = 120.10°kG/cm®, , ,
Ji- M6 men quén tinh doi voi truc trung hoa cua 16p than néc va da vach truc tiép, cm®

=190935 kG/cm 3)
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3+ { hEys ﬁ] _ 31574889 cm® (4)
JEs+yEy 2

-3 4
f1 _ 2,67.107°.680.386 —0.00083 cm
8.190935.31574889

Do vong cua da vach co ban

2 3 4
| = 72, (I 1, |2|1 I1) cm (5)
2E,J, 2 3

Trong do:

v2 - Trong luong thé tich ctia da vach co ban, v, = 2,68T/m° = 2,68.10° kG/m?;
h, - Chl‘eu day lop d,a vach co ban, h,=10,2 m = 1020 cm;
I, - Chiéu dai lon nhat ctia dam cong son da vach co ban.

| [heoy _ [ 1020250 0
2 37, 3.2,68-107°

o, - (g suit udn tirc thoi cia da vach co ban, 0,= 250 kG/cm?
E, - M6 dun dan hoi cua da véach co ban.
4E,, E,, 4.450.10°.150.10°

(B \/?) " (450.10° ++/150.10°)?

En, , Exo - MOmen dan hdi khi nén va kéo ctia d4 vach co ban. Eyp = 450.10% kG/cm?
E., = 150.10° kG/cm?

Jo- M6 men quén tinh d6i vdi truc trung hoa ciia vach co ban, cm*

h 3 hE, h T A
J, -2 cm (7)
[\/ E., +vEc

3 N, 3 i
3, =100 10p0| 2020NA010° 10201 47461896 (cm?)
J450.10° +4/150.10° 2

rohy LI |f)cm
2E,J, 2 3 12

-3 2 2 3 4
= 2,68.10°.1020 (386 5631 _5631.386 386 ) 0,11896 cm
2.241154.107481826 2 3

Két qua tinh toan fi< f,, truong hop niy ca da vach truc tiép va da vach co ban tac
dung Ién ludng pha hda.
Ap luc cua vach truc ti€p tac dung 1én vi chong pha hoa

2
- hy.7,.(3b +88:)3I L +61,7) oy T/m =52.85 ®)

Ap luc tac dung lén 1m chiéu dai 16 chg 1a: P = Pg.b + Ppn = 92,87(T/m)
2.3. Cong tac diéu khién da vach

=241154(KG/cm?)  (6)

Taco: f,=

2.3.1. Kiém tra sy ldp day khi vdach truc tiép sup do
Kiém tra diéu kién lap day cua dat da pha hoa:

mkt
L ©)
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Trong d6: hy - chiéu day cua vach truc tiép, hy = 6,8 m; k, - hé s6 no roi ciia dét da vach,
Knr = 2; My - chiéu day thurc té khai thac duogc cua via than, xac dinh theo cong thac:
Myt = MMy + My Kiy , M (10)
Vi mg - chiéu day 16p khau, mg = 2,2 m; kg - hé s6 khau, ke = 0,9; my, — chiéu day 16p thu
hoi, My, = 1,33 m; ke - hé so thu hoi than néc, ki = 0,7 — my: = 2,82

h, =6,8m >£=2,82m
2-1

Vi vay, thoa man diéu kién khi véch truc tiép sup db 1ap day khoang tréng da khai thac.
2.3.2. Tinh toan buoc phad hoa
Budc pha hoa ban dau:

2 ?2
L,=¢ M =0,45 ﬂ =19,5m
q(l—=p)” 18,16(1-0,25)"

Trong do: ¢ - hé s6 giam khau do do bj réo khi uon cuia da vach, {'= 0,45; hy - chiéu day da
vach tryc tiép, hy = 6,2 m; oy - gi6i han bén udn ciia da vach truc tiép, oy = 25 kG/em?® = 250 T/m?;
q - tai trong cua da vach tryc tiép, q = yi*hy = 2,67*6,8 = 18,16 T/m?; 1 - hé s6 bién dang ngang,
u=0,25.

~ Chon budc pha héa ban dau 1a Ls = 19 m. Buéc phé hoa thuong ky trong 16 cho dugc lay

bang tién do cta guong 10 sau moi chu ky 10 cho la 1,6m.
2.3.3. Quy trinh phad hoa da vach

Viée phé héa dé vach dugc thyc hién bang khoan n6 min phé hoa cudng buc. Trén da
vach bo tri hai hang 16 khoan, khoang cach gitra cac 15 trén hang 1a 1,5 m va giira 2 hang 12 0,8 m.
Dé dam bao sau khi pha hoa dat da pha hoa cheén kin khoang khong gian da khai thac thi 16 khoan
duoc khoan sau 3,7 m va nghiéng 75° s0 v&i mat phing da vach. Luong thudc nd nap trong mdi 16
1a 1,2 kg thuoc no AH1 va 1 kip dién vi sai.

S6 16 min pha hoa: Nph = 2.100/1,5 = 133 15 min;

Luong thuc nd pha hoa: Qph = 133.1,2 = 159,6 kg;

S kip dién sir dung: Nkph = 133 kip.

4. 16 chg sau khi phé hod ban dau

mét cit D- D -

\
Hinh 7. H$ chiéu pha hoa ban dau ciia 16 chy
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3. KET LUAN

Nhimng van d& ton tai va sy khong dam bao vé k¥ thuat va cong tac chdng giir 1a
nguyén nhan cé nhing khu vuc xay ra d6 10, x6 1éch gia, khau khong vuodng ke, tut noc, 16
guong.

Cho dén nay c6 nhiéu phuong phap tinh toan ap luc mo tac dung 1én vi chbng 16 cho
nhu str dung phuong phép 1y thuyét v6i cac giai thuyét vé ap luc mo, phuong phap m6 phong
bang md hinh vat 1y (m6 hinh vét liu twong duong), phuong phap mé phong bang phan mém
$6 hoa, phuong phap do thyc nghiém tai hién truong. M&i phuong phap tinh toan déu co uu,
nhuoc diém riéng, tuy nhién dé c6 dugce tinh toan nhanh va dwa ra co s dé lya chon vi chong
va phuong phap diéu khién ap lyc mo tai Cong ty than Duong Huy, nhom tac gia dé xuét lua
chon gia thuyét dim cong - xdn dé ap dung trong viéc xac dinh ap lyc mé 10 chg TT-11-4,
Cong ty than Duong Huy.

Két qua tinh toan di xac dinh budc pha hoa ban dau phu hop vé6i diéu kién dat da dic
trung khu vue 10 cho TT-11-4, Cong ty than Duong Huy la 19m, cac budce pha hoa thuong ky
1a 1,6m. Hd tro qua trinh diéu khién 4p lyc gdm hé thdng cac gia ZH/1600/16/24F chbng giir
khu vuc than 16 chg, cac cot thiy luc don DZ-22 két hop xa hop HDSFB- 3600 hd tro cac khu
vuc kham dau, khdm chan va nga ba...

Két qua tinh toan 1am co s dé Cong ty than Dwong Huy c6 cac bién phap k¥ thuat
trong viéc lwa chon cong nghé khai thac va phuong phap diéu khién ap luc mé khi khai thac
cac diéu kién dia chat tuong tu.
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Using the theoretical analysis to determine the value of the pressure

around the TT-11-4 working face at center area level -80/-30, 11 coal

seam aim for controls the overlying strata movement in Duong Huy
Coal Company

Phuc Loi Khuong?, Thi Nhu Hoa Nguyen*
Hai Duong Luu?, Van Manh Nguyen®
'Quang Ninh University of Industry,

’Mao Khe coal Company - TKV
3Joint Stock Company 397 - Dong Bac Corporation

Abstract: The underground operations activity caving of mining results leads to even
more intensive strata movement and massive ground damages. The cause of this movement is
the moving of the rock layer direction go to the space that operations progressing made. If
this distance is too large enough to make a big broken off the roof then made very serious
damage in the longwall working space. if it is too short, must be break by forced blasting,
although unintentionally, it made an uncontrol space behind the longwall, simultaneously, it
pushes pressure to ahead of working face. This active made the growth of pressure at working
face positions, it may be made some working - face cracking, lower natural support of
original coal face. This article, considers the physical characteristics of rocks here, using the
conson theoritical to calculate and found the pressures index and the suitable lengths of
strata movement around the 11-4 longwall. #11 level -80/-30 at Duong Huy Coal company,
choise the first breakdown length and usual breakdown length of rock layers.

Keywords: Strata movement, ZH1800/17/25F support type, pressure, immediate roof,
main roof.
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Phan tich cac yéu té6 anh hwéng dén viéc lwa chon hé théng khai thac
cho cac mé da voi trén dia ban tinh Thanh Hoa

Tran Pinh Biao™", Nguy&n Anh Tuin', Pham Vin Viét}, Lé Thi Thu Hoa!
Nguyén Pinh An', Nguyén To Hoai®, Nguyén Vin Pic?, Pham Thu Hién?
1Tru’(‘mg Pai hoc Mé - Pia Chat
2Trirong Pai hoc Cong Nghiép Quang Ninh
*E-mail: trandinhbao@humg.edu.vn

Tom tat: Thanh Hoa c6 triz lirong dd voi doi dao véi chdt lieong tot dap ing dieoc nhu
cau lam vt liéu xay dieng va san xudt xi mang. Quy md khai thac cuia da sé cac mé 1a vira va
nho, diéu kién dia chdt phirc tap, dia hinh hiém tré, mat bang chdt hep, thiét b; khai thac th
cong, dan téi nguy co mdt an toan lao dgng va hiéu qud khai thac khong cao. Bén canh do,
hau hét cac mo dang ap dung h¢ thong khai thac (HTKT) khong phu hop, dan téi viéc khai
théc sai thiét ké va tiem an nhiéu nguy Co' rui ro mdt an toan lao dong. Trudc nhing dac diém
trén, nhom tac gia phan tich cac yéu to anh huwong dén viéc lwa chon céng nghé khai thac hop
ly cho cac mé dd voi cb cdu tric phan Iép phic tap phi hop voi diéu kién hién trang dia chat,
dia hinh va khai thac trén mgt s6 mé dd vdi c6 quy md khai thac vira va nho trén dia ban tinh
Thanh Hoa.

Tir khoa: Thanh Hoa, hé théng khai thac, da voi, dia hinh phic tp, an toan lao déng.

1. PAT VAN PE

Tinh Thanh Hoa c6 trit lugng da voi doi dao vai chat lwong tot dap tng duoc nhu cau
lam vat liéu xay dung va san xuat xi mang phuc vu nhu cau trong va ngoai tinh. Véi diéu kién
trir lugng va nhu cau da voi nguyén liéu Ion, tinh diy manh viéc cap phép khai thac cac mo da
vi 6 quy md khai thac vira va nho trong nhitng nam gan day.

Hoat dong khai thac da voi thoi gian qua tai tinh Thanh Hoa da gop phan thdc day
kinh té - xa hoi, thay di co cdu kinh té cua cac dia phuong, tao viéc 1am 6n dinh cho nguoi
dan dia phuong, thic day cac nganh kinh té, dich vu hd trg phat trién, bén canh dé viéc khai
thac da voi tai tinh Thanh Hoa di tao diéu kién phét trién co sé ha tang, on dinh, cai thién doi
séng nhan dan dia phuong va tao ra duoc viéc lam cho hang nghin lao dong. Ngoai nhitng két
qua dat duoc néu trén, hoat dong khai thac da vai trén dia ban tinh Thanh Hoéa con ton tai, han
ché sau: hoat dong khai thac da voi 1am vat liéu xay dung théng thuong (VLXDTT) c6 dién
tich va cong suét khai thac nho (duéi 10ha, cong suat dudi 1000.000 m*/nam), phan 16n khai
thdc khong cét tang, theo kicu “khau suot”; Hé thong khai thac mot s6 mo khong hop 1y so
vé6i diéu kién dia hinh, dia chat khu mo, céc thong s6 hé thong khai thac khong dam bao quy
chuan, tiéu chuan ky thuat an toan... anh husng xau dén méi truong, nhat 1a bui va tiéng on,
c6 nguy co cao vé mat an toan lao dong trong qué trinh khai théc.

Nguyén nhan gay ra hau qua trén, do chua lya chon dang hé thdng khai thac nhiam
dam bao an toan va nang cao hiéu qua khai thac cho cac mo da co diéu kién dia hinh ni cao,
déc dang, dién khai thac nho hep tai khu vuc Thanh Hoéa. Bén canh dé, cac mo da voi ¢
Thanh Héa thuong phan 16p tir mong téi day va cd goc cim hudng vao khai truong (hinh 1)
khai thac, tiém an nguy co truot né da va gay mat an toan néu khéng lya chon dung hudéng
khai thac cling nhu trinh ty khai thac.

Hién nay, viéc lua chon HTKH cho cac mo da voi lam VLXDTT van dya vao kinh
nghiém don vi tu van thiét ké mo, diéu kién dia hinh va dia chat theo tai liéu tham do cua mo
ma chua phan tich cu thé céc van dé lién quan dén muc dau tu, cong suit ciing nhu diéu kién
dia hinh dia chét cu thé caa mé.
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Hinh 1. Mgt s6 dang mé dd véi cé cdu triic phan 16p phike tap dién hinh tinh Thanh Héa

O Viét Nam, nganh khai thac da bat dau phat trién tir nhitng nam 60 cua thé ky trudc
nhung thuc sy khoi sic tir nhitng nam cudi cua thap ky 80 dén nay, khi dit nuéc budc vao
thoi ky doi mai. Xuat phat doi hoi cua thyc té, mot so cac ¢ong trinh nghién ctiu khai thac da
xay dung & trong nude da ra doi gop phan vao viéc xay dung va phat trién nganh khai thac da.
Céc cong trinh da nghién ctu cdng nghé khai thac da ¢ nhiéu mat, nhiéu khia canh, bao gém
cac sach chuyén khao, tham khao, gido trinh, bai giang, cac luan an tién si, luan van thac si va
cac d¢ tai cac cap,...

Ky thuat khai thac da voi nam 1981 cua tac gia HO Si Giao 1a cubn sach viét vé cong
nghé khai thac d4 dau tién cua Viét Nam. Cudn sach da trinh bay chi tiét cac khau cong nghé
tir khai thac dén ché bién céc loai da voi phuc vu cho xay dung va nhiing van dé veé kinh té -
t6 chirc c6 lién quan dén khai thac da. Tuy nhién, cudn séch chi tong hop, ké thira kinh
nghiém khai thac da xay dung ¢ nuéc ngoai ma khong di sdu nghién ciu, dé xuat cac cong
nghé méi phu hop voi dic diém dia chit, dia hinh cu thé cua Viét Nam.

Trong nghién ctu cia minh, tac gia Nguyén Thanh Tuan (1986) di di sau phan tich
cac phuong phap khai thac: phuong phép khai thac khau suét con goi 1a khau tu do, phuong
phap khai thac khong van tai trén tang, khiu theo 16p xién ting nho, phuong phéap khau subt
cit tang nho & nudc ngoai va di dén két luan 1a cac phuong phép khai thac néu trén gay mat
an toan cho céng nhan thi cdng va khéng c6 kha nang co gidi hoa cao cho khai thdc mo. Mat
khéc, tac gia ciing chi ra nhitng wu diém an toan cho nguoi san xuat va cha dong tiang san
lwong mé cua phuong phap khai thac khau theo 16p bang, 16p déc thoai ¢ van tai trén tang
ma cac phuong phap khac khdng cé. Tuy nhién, trong nghién ctu nay van chua dua ra dugc
hé théng khai thac hop ly cho cac mo da voi trong diéu kién dia hinh phuc tap (ndi cao, déc
dang, vuc sau, dién khai thac nho hep).

Trong nghién ciru cua tac gia Lé Thi Thu Hoa (1998), dua trén viéc tong két tinh hinh
khai thac d4 tai cac mo da vdi cho san xuat xi mang ¢ mién Béic Viét Nam. Trén co s& do, tac
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gia da dua ra bang phan loai HTKT kiéu suon ndi véi 3 nhém chinh (HTKT c¢6 van tai khu
theo I6p bang, HTKT khong van tai trén tang, khau theo I6p ding va HTKT hdn hop) ciing
nhu di xay dung dong bo thiét bi véi 2 nhdm mo theo cong suat khai thac (cac mo ¢ san
lugng khai thac dudi 200.000 m®nim va cac mé cd san lugng khai thac trén dudi 1 triéu
m?*/nam). Tuy nhién, céng trinh nghién ctu cua tac gia Lé Thi Thu Hoa chi giGi han trong cac
mé d4 voi phuc vu cho san xuét xi mang kiéu suon ndi nén c6 nhitng han ché 1a chua bao quét
hét c4c loai hinh cdng nghé vé khai thac d4 xay dung trén cac mién Bic, Trung, Nam cua
nudc ta, cling nhu chua xem xét dén viéc phan tich, lua chon hé thong khai thac hop Iy cho
c4c mo da voi trong diéu kién dia hinh phuc tap (ndi cao, doc dung, vuc sau, dién khai thac
nho hep).

Nhu vay, ¢6 rat nhiéu HTKT khac nhau di duoc nghién ciu c6 thé ap dung cho céc
moé da VLXD & nudc ta hién nay, viéc lya chon HTKT ap dung cho mo cha yéu dya vao tiéu
chi diéu kién dia hinh, dia chat cia mo theo tai liéu dia chat. Ciing nhu, chua c6 mét cong
trinh nghién ctu nao dua ra cac tiéu chi cy thé va day da 1am co so lva chon ding hé thng
khai thac nham dam bao an toan va nang cao hiéu qua khai thac cho cac mo da co diéu kién
dia hinh nti cao, déc ding, dién khai thac nho hep. Trudc nhiing dac diém trén, nhom tac gia
phan tich, d& xuat cac yéu té anh huong dén viéc lua chon céng nghé khai théc hop Iy cho cac
moé d voi ¢ cau trdc phan l6p phuc tap phi hop véi diéu kién hién trang dia chat, dia hinh va
khai théc trén mot sé mo da voi ¢ quy mo khai thac vira va nho trén dia ban tinh Thanh Héa.
2. PHAN TiCH CAC YEU TO ANH HUONG TOI HIEU QUA HE THONG KHAI
THAC

Sy thanh cong cia mot du &n khai thac mé da 1a viéc lua chon chinh xéac hé théng khai
thac, viéc lua chon sai s& dan dén hé qua 16n trong qua trinh khai thac nhu: thiéu an toan,
nang suit lao dong kém, anh huong lau dai toi toan bo thoi gian cua dy an. HTKT mo phu
thudc céc yéu td nhu: diéu kién dia hinh, dac diém dia chat khu vuc khai thac.

2.1. Anh huéng ciia dia hinh téi hiéu qua hé thong khai thac
2.1.1. Anh hueng dén lwa chon logi hé thong khai thac

Dé thu hoi khoang san rin lam vat liéu xay dung, ¢ nudc ta thuong dung phuong phap
khai thac 16 thién. Tuy theo diéu kién cu thé vé dia hinh, cu tao than khoang, quy mé san
lwong, thiét bi st dung,... nguoi ta da ap dung nhiéu phuong phap khai thac khac nhau, ma
trong thuc té san xuat ciing nhu trong c&c gido trinh,... van thuong ding thuat ngix “Hé thong
khai thac - HTKT”, mét thuat ngit duoc ding phd bién trong cac nudc thudc khoi xa hoi chu
nghia trudc day. HTKT cua mot mo 16 thién (noi chung) duoc dinh nghia 1a “Trinh ty xac
dinh dé hoan thanh céc cong tac chuan bi, x(c boc va khai thac, dam bao cho moé 16 thién hoat
dong duoc an toan, kinh té va thu hoi tdi da muc trir lwong cong nghiép cua quing trong long
dat”. Véi noi dung ndy, & cac nue Phuong Tay va My, ngudi ta van thuong dung thuat ngi
“Phuong phép - Méthode hay Method”. Theo chdng t6i, ¢ day nén st dung thuat ngir “cong
nghé - Technologie hay Technology” (thu thuat dé hoan thanh tron ven mét cong viéc gi do)
thi sé thich hgp hon.

Diéu kién dia hinh cu thé 1 d6 chénh cao cua nui da véi, goc doc va kich thudc cua
mo dé voi 12 yéu té co ban nhat anh huong dén viéc lua chon hé thdng khai thac.

Déi véi cac mo ndi cao, dia hinh déc, dién tich hep: do chiéu cao 16n rat khé dua cac
thiét bi tiép can Ién dinh ndi dé bat ngon. Do dé, hé théng khai thac cho cac mo dang nay la
hé théng khai thac cit ting nho van chuyén dat da bang nang luong nd min hodc hé thng
khai thac theo I6p xién, xic chuyén dét da biang biang may xuc, hay may gat.

Déi véi cac mo nui cao trung binh, dia hinh déc vira, dién tich trung binh: can cir vao
diéu kién dia hinh cu thé thi viéc hé thdng khai thac 16p hdn hop: Phan trén lya chon hé théng
khai théc cit tang nho, van chuyén dat da bang niang leong né min; hé thdng khai thac khau
theo 16p xién, xtc chuyén dat da qua suon ndi; hé thong khai thac 16p bang xuc chuyén; Phan
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dudi lya chon hé théng khai thac khau theo 16p bang van chuyén tryc tiép trén tang.

‘ DPdi vai cac mo nai gha‘ip, dia hinh thoai, dién tich lon: M6 &p dung hé thdng khai théc
I6p bang van chuyén truc tiep trén tang.
2.1.2. Anh hueng d@én khoi lirong 1am duwong

Céc yeu to dia hinh mo d4 anh huong rét 16n t6i cac thong sb cua tuyén duong van tai
trong mo. PBuong trén mo duogc dac trung boi cac thong so do doc khong che, chicu rong
tuyén duong, chicu dai tuyén duong.

Do dbc khéng ché tuyén duong:

Khi van tai bang 6 to thi do ddc khdng ché ciia duong duoc xac dinh theo diéu kién
dam bao khoi lugng van chuyén qua hao chinh va cdng suat dong co cua thiét bi (H6 Si Giao,
1996).

o: 270N o (1.1)
K,.W,.L,

Trong do: N - Cong sut dong co, Kw; n - Hiéu suég truyén dong cua dong co (0,85 +
0,90); Ky, - Hé s0 bi cua 6 t6; W, - Khoi luqqg hang van cuyén qua duong hf‘lO trong, t/ca; L, -
Khoang céach an toan gitra cac 6 t6 khi chuyén dong, m; w, - Sttic can chuyén dong co ban cia
0 to.

Khi van tai béng 6 t6, dd doc khdng ché ig = (60 + 120)%o, theo diéu kién kinh té thi i
= 100%o, theo diéu kién an toan thi i, = (60 + 80)%o.

Chiéu dai tuyén dudng, hinh dang tuyén dudng:

Tuyén dudng hao c6 thé 1a don gian hodc phurc tap. Dang tuyen duong dugc quy dinh
pht hop véi kich thudc cia mo, dd doc khéng ché va cac thanh phan cua tric do doc.

Néu chleu dai thyc té cua tuyep hao trong khong vuot qua chiéu dai ctia mo theo
phuong trén tang twong ng Ly, thi tuyén duong dugce bo tri hoan toan trén mot bo mo khong
do1 hudng (HO6 Si Giao, 1996).

L=K,—<L,_ (1.2)

Néu Ly > Ly ¢ thé c6 2 truong hop sau:
Tuyén dudng bo tri trén 1 bd moé va thay doi hudng n; lan:

H
L, = Kd.i—zn.Lm,m (1.3)
H
n, =K,.
1 d i L (1.4)

Tri s6 ng c6 thé nguyén hoic 1¢ (néu 1¢ thi dugc 1am tron 1én)

Céc khu vuc thing cua tuyén dudng dugc ndi voi nhau bang cac doan dudng cut (khi
van tai bang duong sat) hodc cac doan lugn vong (khi van tai bang 6 t6).

Tuyén duong hio chuyén tir b nay sang bo kia va thay doi huéng n, 1an

_E.Kd =n,.p,m (1.5)
I0
H
n, =——K, (1.6)
I,-p
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Trong do:

P - 14 chiéu dai trung binh ctia chu vi mo, m.

Trong trudng hop nay, tuyén duong cé dang xoan b¢ trén binh do.

Tuyén dudng gcoén ¢ bao gérr} nhirmg khu vyuc cong nam & cac dau bo mo va thuong
c6 ban kinh 16n. Tuyén duong hao xoan oc duge ap dung khi khong thé ap dung tuyén duong
hao lugn vong hay tuyén duong hao cut. Thuong n6 duge ap dung trong cac mo sau, kich
thuodc trén binh d6 han ché (cac khoang sang dang 0, khoi).

- Anh hudng dén tiét dién chiéu cao tuyén dudng hao:

Chiél} cao ctia hao ban hoan chinh & mét vi tri bat ki cua tuyén duong hao duoc xac
dinh theo biéu thirc:

b

= ° , m. .7
Cotgy — Cotga,

Tiét dién cta hao la:
_ 05Db,°
~ Cotgy — Cotga,

m? (1.8)

Trong d6: b - Chidu rong tuyén duong hao, m; o, - Goc nghiéng suon hao, do; 7 -
Go6c nghiéng suon nui, d
- Anh huong khéi lugng dao hao
Khéi lugng hao chuan bi dang ban hoan chinh dio theo sudn nui duoc tinh theo biéu
thure sau:
L.b* e

= : (1.9)
2(Cotgy — Cotgao

Trong d6: L - Chiéu dai tuyén duong; b - Chiéu rong tuyén dudng, m; a, - GOC
nghiéng suon hao, dg; y - Gdoc nghiéng sudn nui, do.
2.2. Anh huéng cia dia chét téi hiéu qua ap dung HTKT 1§ thién

Cac mo phan bd khong tap trung ma phan tan theo tung khu vuc trong khu vuc dia
hinh ¢6 doi nui cao, suon dbc dung, phan cit phirc tap. Trong da voi ton tai nhiéu hang héc
Karst, khe ntt thuong cim vudng goc v0i mat phan lop, t6n tai nhidu dut gay; P4 voi thudong
phan 16p mong, day trung binh c6 goc cim tir 20 - 50°,

TUy vao diéu kién thé nam cua cac 16p da voi, do bén cit ciia cac mat phan 16p, hudng
khai thac thi ¢ thé xay ra trugt theo mat phan 16p. Hinh 2 dua ra mét s6 dang mo cua cac mo
da voi tiy thudc vao thé nam 16p da voi va hudng khai thac nhu sau:

' Ranh gi6i a)
khai thac

Ranh gidi b)
khai thac

Khai trudong

khai thac Khai truong

khai thac
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ey
Ranh gidi C) *%‘%‘% Ranh gidi d)
khal thac ‘%‘% khai thac

N

\ ﬁ%% Khai trudong Khai trudong
‘ ‘ \ ‘%\ khai thac \\ khai thac

Hinh 2. Mot 6 dang mé cua cac mo da khu vire Bdc Trung B
a- dang mé véi cdu tric cac lop da voi cam nghiéng sdu vao phia nii; b- dang mo véi cau
tric cdc I6p da voi cam nghiéng vé phza khai trwong; c - dang moé véi cau tric cdc 16p dd voi
phan l6p nam ngang; d - dang mo vadi cau tric cac lop da voi phan IO’p thang ding.

Qua day thdy rang, dang mo hinh 2a véi cau triic cac 16p da cim nghiéng sau vao nui.
Viéc mat 6n dinh cua mo dang ‘nay khong phu thudc vao mat phan 16p ma phy thude chu yeu
vao gbc cam cia 16p da voi. Néu céc 16p da voi cam doc qua ¢ thé xay ra trugt theo dang )
(hinh 3a). Ta thiy rang, dang mé hinh 3b 1a dang mo vdi cdu tric cac 10p d4 cdm vé phia khai
truong. Déi véi dang mo nay thi viéc mat 6n dinh xay ra chu yéu theo mit phan 16p va truot
c6 thé xay ra khi ma goc nghiéng cua mat phan 16p nho hon goc nghiéng cua goc bo cong tac.
Céc dang trugt c6 thé xay ra 1a trugt dang ném (hinh 3b) va trugt dang phang (hinh 3¢). Con
d6i v6i dang mé hinh 2¢ va hinh 2d, véi cac 16p da phan lop nam ngang va phan 16p thang
dtng, mit phan 16p khong anh hudng gi dén viéc mat 6n dinh.

Hinh 3. Cac dang trirot 16 ¢6 thé xay ra trén cac mé dd voi.
a - truot theo dang do; b - truot theo dang hinh ném; C - trueot theo dang phang.

Do d6, thé nam cua cac 16p dat d4 anh huong dén viée lua chon vi tri khai thac, trinh
tu khai thac trén mo.
4. KET LUAN VA KIEN NGHI

Diéu kién dia hinh khu vuc Thanh Hoa c¢6 anh huong dén viéc lwa chon HTKT va cac
thong s6 HTKT. Cu thé cac thong sd dia hinh anh hudng manh dén cac thiét ké va thi cong
khai thac cdc mo nhu: Thong s6 tiét dién hao, chiéu cao hao ban hoan chinh, chiéu dai chiéu
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rong tuyén duong hao, ciing nhu khdi lugng XDCB va kha ning san luong clia mo.

Anh huong cua diéu kién dia chat khac gdm khe nurt, dirt gy phén 16p ton tai trong d‘ét
da anh huong dén lya chon phuong phép khai théc, trinh tu khai thac va vi tri khai thac dau
tién trong mo. Do dd, viéc danh gia lya chon mot HTKT can tién hanh phan tich k¥ dicu kién
dia hinh cling nhu dia chat cua mo.

LOI CAM ON: Nghién ciru ndy dugc tai trg boi Truong Dai hoc Mo-Dia chat trong dé tai
ma so T22-38.
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Analysis of influencing factors to select a mining system for limestone
qguarries at Thanh Hoa province

Dinh Bao Tran'", Anh Tuan Nguyen®, Van Viet Pham!, Thi Thu Hoa Le’,
Dinh An Nguyen®, To Hoai Nguyen?, Van Duc Nguyen?, Thu Hien Pham?
'Hanoi University of Mining and Geology, Hanoi, Vietnam
2Quang Ninh University of Industry

Abstract: Thanh Hoa province owns a rich and high-quality limestone reserve that
meets the demand of building materials and cement production. However, most quarries are
typically in small and medium mining scale with a complex geological condition, a craggy
terrain, a narrow mining ground, and using manual mining equipment. Those factors result in
an unsafety mining condition and inefficient mining operations. Besides, the quarries have
deployed unsuitable mining systems which potentially deviate from the mining design and loss
of labour safety. In this study, the authors analyzed the factors influencing the selection of
mining technology based on geological conditions, terrain and mining operations for small-
scale limestone quarries which have complex layered structures at Thanh Hoa province.

Keywords: Thanh Hoa, mining system, limestone, raggy terrain, labour safety.
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Nghién ciru dé xuat c4c giai phap k thuat phong chéng chéy ndi sinh cho
cac 1o che co gigi hoa thugc Cong ty Co phan than Ha Lam - Vinacomin

Vii Manh Hung"”, Hoang Vin Nam', Nguyén Thi Thu Huwong®
Bui Quang lengz, Pham Trung Kién®
1Tru"o"ng Dai hoc Cong nghiép Quang Ninh
2Co”ng ty c6 phan 397 - Tong Cong ty Péng Bdc
*E-mail: Vuhung79ktm@gmail.com

TOm tdt: Hién twong than tw chdy (hay con goi la chdy néi sinh) trong cdc mé ham 1o
la nguyén nhdn lam ngieng tré san xudt, that thodt tai nguyén, gdy ra cdc nguy co mdt an
toan. Nguyén nhdn co ban dan dén hién twong tir chdy ciia than la qud trinh oxy hod cia than
sinh ra nhiét, nhiét @p tich tu lai qua thoi gian dai khéng cé noi thodt ra sé gia tang dén nhiét
do 101 han va sinh ra hién twong tw chdy trong than. Ddy la mot hién tuwong vo cung nguy
hiém trong khai thac ham lo. San pham chay sé san sinh ra nhiéu logi khi doc gay chét nguoi,
dac biét la khi CO. Ngoai ra né con co thé la nguon lira gay ra chay no khi mé tan va bui
than, thiét hai khéng nho vé kinh té, xi héi va quan trong nhdt la gdy mdt an toan trong khai
thac than. Trén co so phadn tich, danh gia kha nang tw chay cua cac via than thuoc cong ty co
phan than Ha Lam. Bai bdo da dé xudt mot so giai phdp ky thudt cu thé c6 thé ap dung trong
phong chong chdy néi sinh tai céng ty c6 phan than Ha Lam.

Tir khoa: Chay néi sinh, tai nan lao déng, khai thac than ham 10, chay né khi mg.

1. TINH HINH NGHIEN CUU XAC PINH KHA NANG TU CHAY CUA THAN O
MOT SO MO HAM LO VUNG QUANG NINH

Nghién ciru vé than tu chéy trén thé gisi c6 rat nhicu phuong phap xéc dinh, tai Viét
Nam da ap dung phuong phap 6xy hoa than cia Nga va Ba Lan dé xac dinh kha nang tu chay,
thoi gian ¢ nhiét cia mot sé mau than tai khu vuc Quang Ninh.

- Phuong phap cua Nga da duoc &p dung dé xac dinh tinh ty chay cua than tai mot s6 don
vi dé tir d6 lam co s& cho viéc dua ra cac bién phap tng Xt véi via c6 hién tuong tu chay trong
cac don vi thuoc TKV.

- Phuong phap xac dinh cua Ba Lan hién duoc Trung tim An toan Mo ap dung dé nghién
ctru danh gid, ap dung vao cac via than tai Viét nam. Phuong phép cua Ba Lan dua ra cac ket qua
phu hop véi cac ket qua nghién ciru chung hién nay va c6 thé dung dé so sanh véi cac chi so ty
chay chung cua the giai.

1.1. Két qua nghién ciru kha niing tw chay cia than Cong ty than Udng Bi - TKV

Viéc nghién ciru duge tién hanh bang rpﬁu than dugc 1y & gitra 1o cho via 24 Khu
Trang Kheé 2 - Cong ty than Udng Bi - TKV. S6 li¢u phan tich thyc té bang thi nghién trén dé
xac dinh hang s6 van toc hap phu 6xy va thoi gian 0 nhiét ciia mau than dugc thong ké va tinh
todn dya trén phuong phap nghién ctru cua Nga da néu ¢ trén nhu sau:

- Hang s6 hap phu 6xy Uzste (gié tri Uzste duogc tinh toan tir cac gia tri Uss cia mau than
o0xy hda trong 10 ngay).
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Bang 1. Hang s6 vdn téc hap phu 6xy Ussts

Eg‘: v B T Ve |, |H Y | & |c Ke&i“" Uss
(ngay) (mmHg)| (gio) | (ml) (@) | (g/em’) | (%) | (%) ml/g.gié B
1 | 2875 | 754 | 24 | 350 | 625 | 100 | 1.6 | 206 | 1.7 | 0,0964
2 2875 | 754 | 24 | 350 | 625 | 100 | 16 | 206 | 56 | 00169
3 2875 | 754 | 24 | 350 | 625 | 100 | 16 | 207 | 63 | 00142
4 2875 754 | 24 | 350 | 625 | 100 | 16 | 206 | 80 | 0009
5 | 2875 | 754 | 24 | 350 | 625 | 100 | 16 | 206 | 95 | 00071 | ...,
6 | 2875 | 754 | 24 | 350 | 625 | 100 | 16 | 206 | 9.7 | 00063 |
7 12875 | 754 | 24 | 350 | 625 | 100 | 16 | 205 | 121 00042
8 2875 | 754 | 24 | 350 | 625 | 100 | 16 | 206 | 13,0 00036
9 2875 | 754 | 24 | 350 | 625 | 100 | 16 | 205 | 134 | 00032
10 | 2875 | 754 | 24 | 350 | 625 | 100 | 1.6 | 206 | 145 | 00025
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Quan hé h¢ s0 hap phu 6xy va nhiét do

ml/g.gio

gitta 16 chg Via 24 Trang Khé — Cong ty than Hong Thai
0,4000
0,3500
0,3000
0,2500
0,2265,
0,2000 AN
0,1441 / \

0,1500 -

/ 0,1258 0,1597

’ 0,0923 0,0923 s 0,0119
0,0500 :
do
0 30 40 50 60 70 80 90 100 110 120 130

Nhiét d
Hinh 1. Quan h¢é gizza hé sé hap phu 6xy va nhiét dé
- Xac dinh thoi gian 1t nhiét mau than giira 10 cho Via 24:
Bdng 2. Tham sé xdc dinh thoi gian  nhiét cac mdu than V24

TK 1T K ml/g.gio Kos/Kip UT,-UT,
298 0,00336 0,0164
393 0,002545 0,2265 0,075 - 0,00081
K
no_E (i—i) — In 0,072406 = _E (—0,00081)
K, RT, T, 1.986

Tu d6: E = 1,986 x 3236,6 = 6427,92 (Kcal/ Kimol.d0 )
6427.92 8%1.986*301
o = s U [1-
4*1.986 6427,92

Kz, =K,) 02101 0.2101
Kz, 23Ig13.81 2.625

) =399,74°K —126,74°C

KCP

=0,080024 (ml/g.gio)
2.31g

0

= 0,02223.10°° (m*/kg*s)
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Thoi gian U nhiét dugc tinh nhu sau:

-6
T= L — (1256(126.74 - 25) +w+1,0.10*3.12,6.10*6)
3600.24.0,02223..10 100
— T =91 ngay
1.2. Két qua nghién ciru thir nghiém kha ning tw chay cia than Cong ty TNHH MTV 91
Phuong phap x4c dinh trong ty nhu & via 24 - Cong ty than Udng Bf - TKV, theo két qua
thi nghiém mau than gitra 10 chg Via 5 Khu Trung tdam Mo Khe Chuoi - Cong ty TNHH MTV
than 91 nhu sau:

Bdng 3. Hang sé vdn toc hap phu 6xy Uste

E;Or': y B T | ve |, |H Yol Co | c | BUM U
A 1 3 0, 0, 25
(ngay) (mmHg)| (gio) | (ml) @ | (glem’) | (%) | (%) (ml/g.gi0) B
1 2875 754 23 350 | 62,5 | 100 1,6 206 | 1,8 0,0917
2 2875 754 24 350 | 62,5 | 100 1,6 206 | 2,8 0,0453
3 2875 754 24 350 | 62,5 | 100 1,6 206 | 6,2 0,0145
4 2875 754 24 350 | 62,5 | 100 1,6 20,6 | 142 0,0027
5 2875 754 24 350 | 62,5 | 100 1,6 20,6 | 15,6 0,0019 0.0163
6 2875 754 24 350 | 62,5 | 100 1,6 20,6 | 16,7 0,0014 '
7 2875 754 24 350 | 62,5 | 100 1,6 20,6 | 16,9 0,00132
8 2875 754 21 350 | 62,5 | 100 1,6 20,6 | 16,7 0,0016
9 2875 754 24 350 | 62,5 | 100 1,6 20,6 | 16,8 0,0013
10 2875 754 24 350 | 62,5 | 100 1,6 206 | 17,2 0,0012
2: Quan h¢ h¢ s6 hap phu dxy va nhiét do
—;l gitra 10 chg Via 5 Mo Khe Chudi-Cong ty 91
0,4000
0,3500
0,3000
0,2500
i 0,1980
0,1847
0,1500
0,0925; 0,1086
0,1000 : '
- 0,0468 0,0368 / \‘m
b 10,0293 0,034 00154 do
0 3 40 50 6 70 8 9% 10 10 120 130
Nhiét d¢
Hinh 2. Quan hé giira hé sé hap phu 6xy va nhiét do
* Xéc dinh thoi gian 0 nhiét gitra 16 cho Via 5:
Bdng 4. Tham s6 xdc dinh thoi gian i nhiét cdc mau than V5
TK| UT Kml/g.giv | Kus/Kyp UT,-UT,
298 | 0,00336 0,0163
; ’ 0,082323 - 0,00081
393 | 0,002545 0,198
K E,1 1 E
In—=—(=--)—1n0,08232 =——(-0,00081)
K, RT, T, 1.986
T d6: E=1,986 x 3078.38 = 6113.68 (Kcal/Kmol.d0 )
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_ 6113.68 8*1.986*301

= 1— [1—
KP 4*1.986( \/ 6113.68

_(Kr,-Ky) 01817  0.1817
Kr, 23Ig12.14 2.4971

) =410.45°K —137,45°C

Kep —0,0727643 (ml/g.gi0)

2.31g

0
=0,02021210°® (m®/kg*s)

Thoi gian 0 nhi¢t dugc tinh nhu sau: T = 103 ngay
2. NGHIEN CUU XAC PINH KHA NANG TU CHAY CUA THAN CUA CAC VIA
THAN TAI CONG TY THAN HA LAM - VINACOMIN
2.1. Co s6 phan loai, danh gia mirc d§ tw chay caa than

Cin cir theo Quyét dinh s6: 1361/QD-TKV, ngay 11/08/2020 dugc Tap doan Cong
nghiép Than - Khodng san Viét Nam ban hanh v€ viéc “Ban hanh Quy dinh huéng dan lay
mau xac dinh mirc d§ tu chay cua than trong cdc mé ham 10 thu¢c Tép doan Cong nghi¢p

Than — Khoang san Viét Nam™®? dé phan loai va danh gid mac d6 ty chay cua than.

Bang 5. Bang phan loai than theo murc do tw chay

Chi s6 tw chdy Sz° | Ning lwong hoat | Phén loai than | Mirc dd tw chay
[ °C/phiit] héa E, [kJ/mol] tw chay ciia than
> 67 I Rét thap
bén 80 46 +67 I Thép
; jg i Trung binh
>80 +100
<42
>34 v Cao
>100 =120 <34 \Y/ Rét cao

2.2. Két qua phan loai, danh gia mirc d tw chay caa than
Bdng 6. Phdn logi kha ndng tw chdy cia than tai via 7; 10 va 11 Céng ty CP than Ha Lam -

Vinacomin
Chi s6 tw chay ciia < A . Phan
Po P than Ning Pha'n Nflm loai via
A Y FN Chat | . lwgng loai | do tw :
Tén | Vitrilay am z | Do tro, : : PN than
., tox boc : hoat than | chay
via mau W A(%) Sza Sz L A theo
%) | VKO) (Clphat)| CClphan| MO3E. | tr | cla |0 as
(kJ/mol) | chay | than L
tuw chay
7 | Locho COH 15 43| 685 | 1028 | 1206 | 278 | 6170 | 11 | Thdp| I
7-3.1via7
1 | 1oheCOM 304 830 | 1008 | 1313 | 348 | 5542 | 1 [Thdp| Il
10 | PO 102 936 | 824 | 427 | 1269 | 299 | 6046 | 1 | Tndp| 1l
Lo cho 10- ,
10 | 3-7-13 306| 7,35 | 337 | 1469 | 352 | 59,65 0| Thép| 1
KT8
LC 113T- .
1| o7 T 434 789 | 1238 | 1370 | 324 | 6026 0| Thép| 1

2.3. Xay dwng mé hinh dwong dic tinh chuan miu than

Dé xay dung mo hinh duong dic tinh chuin cho cic mau than cin cir trén co sé cic
két qua phan tich mau khi thoat ra tir qué trinh gia nhi¢t tir cdic mau than. Mau than s€ dugc
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14y tir hién truong dung trong binh kin, sau d6 thiét 1ap cac thong sé va tién hanh gia nhiét cho
mau tai cac dai nhiét do khic nhau: 50 + 350°C (13 dai nhiét d6) vé6i luu lugng khi dong
khoéng khi di qua mau than dwa theo két qua phan loai muc d6 tu chay ciia mau than.Tai mdi
dai nhiét d6 tién hanh lay mau khi thoat ra phan tich cac thanh phan khi Hy; Oz; Ny; COy;
CHy; CO; CoHz; CaHg; CoHe; CsHa.

Can ctr két qua 1dy mAu va phan tich tai via 7, 10 va 11 - Céng ty CP than Ha Lam-
Vinacomin (phan tich tai phong thi nghiém than ty chay cua Trung tim An toan M¢). Chung
t61 da xay dung duogc cac biéu dd nhu sau:

Biéu dd gia tang khi CO2 va 02 trong qua trinh gia nhiét

——02 % oz %
25 14

- 12

20
\ - 10
15 ——

Ham lwgng khi (%)
=
[=a] =]

50 75 100 125 150 175 200 225 250 275 300 325 350
Nhiét d6 (dd C)

Hinh 3. Biéu do gia tang khi CO,va O, trong qud trinh gia nhiét mau than tai LCCGH 7- 3-1

Biéu d gia tang khi CO va H2 trong qua trinh gia nhiét

——(0  ppm —=—H2 ppm
25000 1400

g

=

B —
g
=

8t;’ns: khi.(ppm)
g g
T

g 8

Ham I

5000
M—GJ [
0

50 75 100 125 150 175 200 225 250 275 300 325 350
Nhigt 44 (d5 C)

Hinh 4. Biéu dé gia tang khi COva H, trong qué trinh gia nhiét mdu than tai LC CGH 7- 3-1

Biéu dé gia ting khi N, trong qua trinh gia nhiét

——N2 %

o Hamluwongkhi (%) .é-

~
@A

70
50 75 100 125 150 175 200 225 250 275 300 325 350

Nhiét a6 (44 €)

Hinh 5. Biéu do gia ting khi N trong qud trinh gia nhiét mdu than tai 1o cho CGH 7- 3-1
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Biéu dd gia tiang khi CxHy trong qua trinh gia nhiét
C2H6 C2Ha C2H2 C3H6 ——C3H8
ppm ppm ppm ppm ppm

Ham legng khi (ppm) -
g8 8 8 g8 E

E

1] 1]
50 75 100 125 150 175 200 225 250 275 300 325 350

Nhigtdg (d¢ <)

Hinh 6. Biéu dé gia ting khi CyHy trong qua trinh gia nhiét mau than tai 16 cho
3. THUC TRANG NGUY CO CHAY NQI SINH TRONG QUA TRINH PAO LO VA
KHAI THAC TAI CONG TY CO PHAN THAN HA LAM
3.1. Khu vurc xay ra sw co tai Khu 111 via 10

Vao luc 17 gio 30 phat ngay 03/6/2017, tai 11K 210 10 van tai mac -130/-110, khu 111 -
Via 10 Cong truong khai thac 5 quan 1y, cong nhan do khi phat hién c6 khoi trang xuat hién trén
duong 10. Ngay sau khi phét hién sy ¢, Cong ty CP than Ha Lam - Vinacomin d ngay 1ap tic
dirng san xuat, rt toan b nguoi tai cac khu vuc ra ngoai khu vuc nguy hiém.

3.2. Khu vuc xay ra sw cb tai 10 che 7-2.1 via 7

Vao luc 03 gio 45 phut ngay 14/9/2017 cong nhan do khi cua Phan xudng thong gid
do kiém tra ham luong cac loai khi tai twong chin T27 tai 10 ndi thong gié mirc -165 khu I -
Via 7 Cong trudng kién thiét co ban 1 (KTCB1) quan 1y thay ham lugng khi CO ting dot bién
(do duoc tai thoi diém 1a 400ppm). Sau khi phét hién ham lugng khi CO tang dot bién, Cong
ty CP than Ha Lam - Vinacomin d ngay 1ap tic dimg san xuat, rat toan bo ngudi tai cac khu
vuc ra ngoai khu vuc nguy hiém. Cong ty bao céo va 1ap cic bién phép tng ciru xtr 1y su ¢d
theo cac bién phap da dugc TKV thong qua.

3.3. Danh gia chung

Qua két qua tong hop phan tich mau than, mau khi tai cac 10 cho ctia Cong ty CP Than
Ha Lam cho thay:

+ Céc via than dugc danh gid mtrc dg ty chay ¢ muc tu thép dén trung binh

+ Céc 10 chg déu khai thac theo loai hinh cong nghé khau than va ha tran thu hoi than
noc hét chiéu day cua via, dic biét 1a vai 7.

Tuy nhién, do khau than ha tran, thu hoi than noc hét chiéu day ctia via s& khong tranh
khoi viéc ton that than trong qua trinh khai thic. Va nguy co khéi than con x6t lai tai cac khu
vuc d khai thac, try bao vé da bi ap luc lam toi vun khi gap didu kién tiép xtc véi 6 xy s€
dan dén hién tuong gia tang nhiét d6 via than lam tang nguy co chay noi sinh. Trong thuc té
thdng ké cac 1an su ¢0 tai via 7, via 10 déu c6 do khéi than gia ting nhiét d6 din dén chay noi
sinh. Do vay ludn ton tai nguy co xay ra chay noi sinh tai cac via 7, via 10, via 11 trong qua
trinh khai thac. Vi vay trong qua trinh khai thac cac via cua Cong ty can phai nghién ctru ky
va dua gia cac giai phap phong chéng chay ndi sinh dé han ché mirc thip nhat xay ra su ¢
chay.

4. DE XUAT GIAI PHAP KY THUAT PHONG CHONG CHAY NOI SINH AP DUNG
TAI LO CHQ CO GIOI HOA VIA 7, VIA 10 THUQC CONG TY CO PHAN THAN
HA LAM

4.1. Cac giai phap phong chéng hi¢n twgng gia ting nhi¢t d via than tai 10 chg

4.1.1. Péi véi khu vee dang khai théc

- Theo phuong khiu 16 chg v6i khoang cach khdu 15m tién hanh xay 01 tudng chin
b?mg bao tro bay hodc xép bao cat tai 10 DVTG va DVVT 16 chg phuc vu bom khi ni to vao
khu vuc da khai thac.
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- Theo tién do khiu 16 cho cr 6m thi cong dong cac vach ngin (sir dung van gd xé +
bat dng gi6 thu hoi) tai ludng pha hoa tiép giap 10 TG 7-3.1 murc -130m va 10 VT 7-3.1 muc -
200m via 7, han ché su xAm nhap cua oxy vao khu vuc da khai thac

- B6 tri thuong tryc 01 t6 hop bom tro bay phuc vu thi cong cac tudng chin cach ly
dic biét sir dung hdn hop tro bay va bom ép tro bay lap day cac vi tri néi 16 tai 16 TG 7-3.1
muc -130m va 10 VT 7-3.1 muc -200m via 7.

4.1.2. D6i v6i khu vue da két thic khai théc

Xay céac tuong chin cach ly dic biét st dung bom tro bay, ngin ngira O, thim thau
vao khu vuc d3 két thuc khai thac phia sau 10 cho tai cac vi tri 10 DVTG, DVVT va cac 1o ndi
thong gi6 van tai cua 10 chg da khai théc.

4.2. Giai phap kiém soat khu vuc xuit khi CO

- Pé kiém soat ham lugng khi CO, CH, tai 10 chg CGH 7-3.1 khu I Via 7 Cong ty da
tién hanh lap dat tong s6 03 dau do khi CO va 03 dau do khi CH4 tai 10 cho CGH 7-3.1 khu |
Via 7.

- Lap dat hé thong duong éng 1ay mau khi sau ludng pha hoa cua 16 chg, do va liy
mau phan tich cac thanh phan khi sinh ra trong qué trinh G nhiét cta than, phat hién sém hién
tugng than U nhiét trong ludng pha hoa.

- Hang ca bb tri 01 cong nhan chuyén trach ciia Phan xuong Thong gid thuong truc do,
kiém soat ham lugng cac khi: CHy, CO, Oy, CO,, nhiét do khu vuc 16 chg CGH 7-3.1 bang
thiét bi chuyén dung.

4.3. Kiém soat sw gia ting nhiét do ciia via than trong qua trinh khai thac 10 chg CGH 7-3.1

- Pé ngan ngira va kiém soat su gia ting nhiét do via than tai cac vi tri hong va noc 16
DVTG 7-3.1; 16 DVVT 7-3.1 via 7. T6 chuc khoan cac 16 khoan ngin bang choong khoan
AAL1, chiéu dai 156 khoan tur (4,5 +7,5m. B tri cac tram khoan cach nhau L = 10m, mdi tram
khoan thi cong 03 18 khoan tai vi tri hong 16 phuc vu kiém soat khi va nhiét do. Khi phat hién
ra su cd gia tang nhiét dJ via than va xuat khi CO, céc 18 khoan trén s& phuc vu cong tac bom
ép nudc lam giam nhiét do via than.

- Trién khai cong tac khoan cac 16 khoan dai sir dung may khoan WD-02 hodc may
khoan ZDY-1250, chiéu dai 16 khoan tir (20 = 40)m, cac tram khoan cach nhau L = 30m, phuc
vu bom tro bay, bom ép nuéc khi can thiét tai cac vi tri DVTG 7-3.1; 10 DVVT 7-3.1 khu |
via 7.

- B4 tri thudng trye 01 may khoan WD-02 va 02 bua khoan ZQS55/2.5s phuc vu cong tac
khoan cac 15 khoan kiém soat nhiét do va bom €p nudc.

- Hang ca cong nhan cua Phan xudng Thong gié do kiém soat ham luong khi, nhiét do tai
céc 16 khoan 10 TG 7-3.1va 10 VT 7-3.1 via 7 (tan suat do 01 1an/ ca).

4.4. Céc bién phap phong chéng chay nai sinh khac

- Phun tram thanh 10 han ché khi 6xy tham thau vao khu vuc khe nit, diém rdng noc
bién hong va noc 10 bang bé tong tai cac duong 106 DVTG 7-3.1; 10 DVVT 7-3.1 via 7.

- Bom xa khi ni to vao khu vuc da khai thac:

+ Trong qué trinh khai théc 10 chog, dé giam ham luong khi O, tham thau vao khu vuc
da khai thac, tién hanh bom xa khi ni to vao khu vuc ludng pha hoa qua dudng ong thép
@48mm lap dat tai 1o thong gio 7-3.1 va 1o vén tai 7-3.1 voi ché do 02 ca bom lién tuc; 01 ca
bao dudng thiét bi, ddm bao ndéng do O, trong khu vuc pha hoa < 12% (Dé dap ung duoc
nong d6 O, trong khu vuc pha hoa < 12% luu lugng bom khi nito tbi thiéu bang 1/2 luu luong
khéi khong khi trong khu vue pha hoa cta 16 cho véi ham lugng khi nito > 99%);

+ T chtrc, duy tri cong tac bom Ni to vao khu vyuc da khai thac phia sau 10 cho CGH
7-3.1 via 7, dam bao khu vuc bom xa khi Ni to theo tién do khau ludn cach mat guong khéu
16 cho tir (30 -:- 40)m;
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- Bom dan nuéc, hop chét 1am lanh Amonibicacbonat hoic HCL... vao khu vuc luéng
pha hoa d3 khai théc véi khoang cach dat éng dé cho bom 50-:- 60m chiéu dai khiu theo
phuong cua 10 cho.

5. KET LUAN

Viéc nghién ctru dé xuét cac giai phap k¥ thuat phong chong chay ndi sinh cho cac 16
cho co gioi hoa thude via 7 (tr mure -300 + -130), via 10 (tor mue -200 + -150) via 11 (to mtc
-200 + -160) thudc Cong ty than Ha Lam s& gitup ngin ngira cac nguy co vé chdy ndi sinh
trong qua trinh san xut. Mdi giai phap deu c¢6 phuong thirc thue hién va hiu qua nhit dinh.
Viéc phong ngira chdng chay noi sinh can phai thuc hién tong hop cac giai phap dong thoi dé
ngan chén cac nguy co. Khi xay ra hién tuong chay néi sinh, tuy theo ting tinh hudng cu thé
dé lya chon giai phap nao 1a chu dao, dé tir d6 viéce t6 chire thuc hién theo ting budc va thi tu
uu tién.
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Research to propose technical solutions endogenous fire prevention for
mechanization mining face in Ha Lam Coal of TKV

Manh Hung Vu*”, Van Nam Hoang®, Thi Thu Huong Nguyen*
Quang Hung Bui®, Trung Kien Pham?
'Quang Ninh University of Industry
2397 Joint stock Company - Dong Bac Corporation

Abstract: The phenomenon of coal spontaneously igniting in the coal mines is the cause of
production stoppage, resource loss, serious consequences for large losses of people and assets.
The basic cause of coal self-ignition on the oxidation of coal produces heat, the temperature
that accumulates over a long time with no outlet will increase to the critical temperature and
self-ignition phenomenon in coal. This is a very dangerous phenomenon in Coal mining. Coal
burning will produce many deadly toxic gases, especially CO. In addition, Coal fires can
cause methane explosions and coal dust. The phenomenon of coal spontaneously igniting in the
coal mines is The issue is of great interest in Coal mining. When self-ignition occurs, the mine
door may be closed, considerable economic and social damage. On the basis of analysis and
evaluation of the self-ignition ability of coal seams of Ha Lam Coal Joint Stock Company. The
article proposes specific technical solutions that can be applied in endogenous fire prevention
of Ha Lam Coal Joint Stock Company.

Keywords: Endogenous methane, accidents, coal mining, exploding Methane.
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Nghién ciru, ap dung cac phwong phép cin bang 4p suit phong ngira
nguy co chay ngi sinh tai cic mé than ham lo tai Viét Nam

Vii Ngoc Hoan', Lé Trung Tuyén', Hoang Vin Nghj’
YTrung tém An toan mé - Vién KHCN Mé - Vinacomin
2Tru"o"ng Dai hoc Cong nghiép Quang Ninh
“E-mail: nghiktcdm@gmail.com

TOm tdt: Tai cdc mé than ham 16 nhitng nam gan déay, da xudt hién ngay cang nhiéu
hon cdc s c6 xudt khi CO c6 lién quan dén chéy néi sinh tai cdc khu viee phd héa 1o cho. Mot
trong cdc gidai phdp phong ngira hién twong than tw chay la ngan gio ro vao khu pha hoa
bang cdc twong chan cach Ly. Tuy nhién, viéc xdy dung cdc twong chan cdach ly dé giam tuyét
doi lwong gié ro khi dp sudt théng gio, dp sudt khi quyén thay déi la yéu cau rat khé khan cho
cac mo hién nay.

Bai bdo gidi thiéu cdc phwong phdp cdn bang dp sudt dwoe dp dung trong nganh mé
trén thé gici va khd ning dp dung trong cdc mé than Viét nam trong cong tic phong ngira
than ty chay

Tir kho&: Can bang &p suat, chay ngi sinh, 6xy hoa than, khu viec khai thac, ap sudt
chu déng, ap sudt bi déng.

1. PAT VAN PE

Chay ndi sinh 1d mdi nguy hiém tiém tang trong cac mo than ham 16 trén thé gidi cling
nhu tai Viét Nam, nguyén nhéan chinh din dén chay noi sinh do sy xdm nhap khi oxy tir bén
ngoai vao trong khu vuc da khai thac gay ra su ty oxy hoa than va u nhi¢t. Sy xam nhap khi
oxy xdy ra do sy thay d6i ciia ap sudt khi quyén anh huong dén mat do thanh phan cac loai
khi, dan dén su thay doi thé tich ciia khong khi trong cac khu vuc da khai thac. Khi ap suit
khi quyén giam, thé tich khong khi trong khu vyc pha hoa né ra, nguoc lai thé tich khi co lai
khi ap suét khi quyén ting 1én, ddn dén c6 su chénh léch ap suét giita trong va ngoai khu vuc
da khai thac.

Mat khéc, tai Viét Nam hi¢n nay cong tic xay dung céc tuong cach ly 1a giai phép duy
nhat dé phong ngira khi oxy xadm nhép vao khu vuc di khai; phuong phap xdy dung tudng
cach ly dugc thuc hién thuan tay 1a sir dung cac vat liéu c6 san (tudong gach; tuong bao cat,
dat sét...) dé xay, bit kin cac khu vuc dd két thuc khai thac, vi vay hiéu qua trong cong tac
phong ngira khi oxy xam nhap vao khu vuc di khai thac khong cao va cong tac kiém soat khi
xtr Iy su ¢6 chay sau khu vic pha hoa khong cha dong.

V6i nhiing 1y do néu trén, viéc nghién clru va dé xuat sir dung giai phap lam tuong
cach ly két hop can bang ap suat giira trong va ngoai khu vuc di khai thac gop phan dam bao
ngdn ngira nguy co chdy mo do than ty chay
2. TONG QUAN PHUON G PHAP CAN BANG AP SUAT

Tai mot sd nude co nén cong nghiép khai thac than mé ham 16 phat trién trén thé giGi
nhu: Uc, Anh, Nam Phi, Ba Lan, An d¢ d4 4p dung céc giai phap can bang 4p suat chu dong
va bi dong dé giam thiéu nguy co khi oxy xam nhap vao khu vuc da khai thac.

Hiéu qua cua phuong phép dd duoc chimg minh qua thyc tidn san xuat, cu thé tai mo
than Austar - Uc da str dung phuong phéap can bang ap suit chu dong dé phong ngira nguy co
than tuy chay trong mé than ham 15; nguyén 1y hoat dong ciia phuong phép dugc md phong
trén mo hinh duoc thé hién tai hinh 1, hinh 2 do Trudng Pai hoc Utah - My xay dung.

Ky yéu Hdi nghi KHCN lan 7, thang 5/2022 M



TRUONG PAI HOC CONG NGHIEP QUANG NINH

Hinh 2. Gidn do md phong phuwong phép cdn bang ap sudt chu dong

Mo hinh mé phong phuwong phap gdm hai khu vyc 1a khu vuc khai thac va khu vuc
pha hoa; tai khu vyc tudng cach ly xay dung mot buong ap sudt, hai quat gio (quat gid day va
quat gi6 hut) va hé thdng giam sat diéu khién - PC. Buong ap sut duogc tao ra trong khu vuc
pha hoa khi sir dung ba tudng chin kin dé cach ly mot phan khu pha hoa; trén cac tuong chin
nay trang bi hé thong dudng dng diéu khién luu lugng va van diéu ap. Mot hé théng phun khi
CO; tu dong bén ngoai dugc su dung de tao 4p suat cho buong va mdt may nén di dong cling
dugc sir dung dé tao ra chénh léch ap suat giita budng 4p suét va khu pha hoa.

V6i hiu qua dé dugc chiing minh trong thyc tién san xuat cong tac nghién curu cac
phuong phap can bang ap suit thé hién sy can thiét va giai quyet nhirng kho khan trong cong
tac phong ngura va xu Iy nguy co than tu chay. Sau day, tac gia tong hop cac dic diém co ban
ctia cac phuong phap can bang ap sudt nhu sau:

2.1. Phwong phép cin bang 4p suit bi dong

Cén bang ap suat bi dong la qua trinh can bang ap suat bang cach thay doi stic can ctia
duong 10 str dung cac cira diéu tiét gio. Hodc thay dbi ap suat trén cac duong 10 doc via thong
gio (DVTG) va doc via van tai (DVVT) dé can bang 4 ap sut trong khu vuc di khai thac bang
cach thlet lap céc buong ap suat sau do can bang ap suét phia trong tudng chin, st dung cac
duong 0 ong diéu khién 4ap suat ndi dai tir duong gi6 sach hodc duong gi6 thai tuy thudc vao
ting hé thong thong gi6. Budng ap suat duoc xdy dung bang cach dung mot tudng chan cach
tuong chan co dinh khoang 4+5m.

2.1.1. Phurong phdp cdn bang dp sudt bi dong sir dung cdc cira diéu tiét gio
Nguyén 1y ciia phwong phép 13 str dung hai dudng gi6 thai cho 10 chg gom 10 DVTG
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s6 1 va sb 2, duong 10 DVTG s6 2 dugc dung dé diéu chinh ap suit va duoc goi 1a ludng can
bang. Puong 16 doc via thong gi6 (2) duoc str dung dé can bang ap suét trong khu vuc di khai
thac, trong khi duong 10 doc via thong gid (1) dugc st dung dé dan gi6 thai ra ngoai; cong tac
can bang ap suat dugc thuc hién nhu sau: Hudng ludng khong khi vé phia ludng can bang (16
DVTG s 2) sir dung cac cira gio, cau gio dé diéu tiét luu luong gié di qua 10 DVTG sb 2,
dam bao 4p suét trong va ngoai tudng cach 1y TC1 va TC2 1a bang nhau, luu luong gi6 con lai
dugc dan ra ngoai théng qua 10 DVTG s6 1. Str dung phuong phép nay voi muc tiéu ngan
ngtra sy xam nhép khong khi vao khu vuc dé khai thac do su thay doi cua ap suat khi quyén.
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Hinh 3. So' d6 phwong phdp can bang dp sudt bi dong sir dung cdc cira diéu tiét gié

Dua trén nguyén ly phuong phap nay, Truong Dai hoc Utah dd m6 phong hé thong
thong gi6 hinh chir U (chi tiét tai hinh 4), muc tiéu coa thu nghiém nay dé kiém tra phuong
phap can bang ap suat bi dong va kiém tra sy chénh léch ap suét trong khu vuc pha hoa bang
cach thay ddi strc can cua duong 16 thong gio trong m6 hinh (m6 hinh dugc thé hién tai Hinh
1 & Hinh 2). Céc thong sb cua thi nghiém nhu sau:

- Ap suét quat gié chinh: 1.947 Pa;

- Luu luong gi6 dua vao: 0,45 m*/s

- Cac thong s trén mo hinh tai Hinh 2 nhu sau: Cira gié C mé 28% dién tich, cira gi6
F mé 50% dién tich, ctra gi6 G mé 8% dién tich, ctra gi6 H md 28% di¢n tich, cua gié J mé
8% va K m& 28%.

- Thir nghiém cudi cung: Cira gié K md hoan toan, cira gié J md 28% dién tich

Khu vyge KT 1

Khu vuc KT 2

“—» [—

Hinh 4. Hé thong théng gié hinh chiz U
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Qua trinh va két qua cta thi nghiém nhu sau: Vi luu lwong gié dua vao 0,45 m*/s, luu
lwong gi6 phan phdi cho khu vuc khai thac 114 0,1 m%/s va khu vuc khai thac 2 1 0,3 m¥s.
Trong diéu kién ndy, 4p sudt chénh léch trong khu vuc pha hoéa véi bén ngoai duong 16 1a
khoang 100 Pa. Tai thir nghiém cudi, su chénh léch ap suat da giam 1o rét va khong co su
chénh 1éch 4p suét giita khu pha hoa va bén ngoai duong 10. Két qua thir nghiém da chung
minh duoc tinh hiéu qua ciia phuong phép trong cong tic cin bang ap suit.

2.1.2. Phirong phdp cdn bang ap sudt dong hoc sir dung cdc buong dp sudt

Phuong phép can bang ap suat dong hoc 13 mét trong nhitng phuong phéap hiéu qua dé
triét tiéu chénh 1éch ap sut qua cac tudng chin cach ly va dé ngin ngira nguy co chay ndi
sinh. Phuong phap ndy sir dung cac budng ap suét, cac budng nay duoc két ndi véi nhau
thong qua cac dudng 6ng nham can bang chénh 1éch ap suét giita khu vuc da khai thac va bén
ngoai duong 10.

Chu thich
<p Van kiém soat
dong khi
Sensor ap suat

U Tudng chn
— Dudng 6ng dan khi

Quy trinh cén bang 4p suat dong hoc:

- Theo dbi sy ting giam ap suat qua cac tuong chan lién tuc trong 24h thong qua cam
bién ap suat dé xac dinh pham vi thay doi ap suat;

- Piéu tiét luu luong gi6 di qua cac duong 16 thong gioé ctia mo, sao cho chénh 1éch ap
sudt trong cac tuong chan gidm dén gia tri nho nhat;

- Trung hoa 4p suét con lai & hai bén tuong chin bang cach diéu chinh toc d6 dong khi
dan vao budng 4p suat thong qua van ki€m soat dong khi trén cac duong ong dan khi.

% Pénh gia uu, nhugc diém:

- Uu diém: Céch thirc thuc hién don gian.

- Nhuogc diém: Phu thudc vao hé thong thong gio va ha ap cac dudng 10.

Dua trén nguyén 1y phuong phéap nay, Truong Pai hoc Utah da xay dung mo hinh can
bang ap suat dong hoc str dung cac buong ap suat (chi ti€t tai hinh 6) dé danh gia chénh 1éch
ap suat trong khu phéd hda v4i budng ap suat va khong gian bén ngoai duong 10. Budng ap
suat dugc thiét ké trong mo hinh dugc két no1 vé1 duong 10 thong gi6 chinh bang mot duong
ong (5-F), trén dudong ong dugc trang bi dong ho do &p suat va van diéu khién luu lugng (C1).
Buong &p suat duoc xay dung bang cach cach ly mgt phan khu vuc pha héa, st dung ba tuong
chan dong kin hoan toan F, G va H.

Bubng &p sudt

Puirng gid thai

| m— . ) I H
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Hinh 6. M6 phong mé hinh cén bang dp sudt dong hoc sir dung cdc budng dp sudt
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Thi nghiém trén mo hinh nay thyc hién theo cac théng s6 nhu sau:

- Ap sut quat: 1.940 Pa;

- Ctra gi6: 1, I mé 5% dién tich; cua giéo C, K m¢ 28% dién tich.

Qua trinh thuc hién thi ng}}iém nhu sau: Su chénh léchq ap suét’ gitia buéng va khu pha
hoa duogc theo dai lién tuc, khi xuat hi¢n sy chénh 1éch dang ké, ap suat trong budng dugc can
bang bang cach mo thu cong cac van diu khién luu lugng C1, tuy thude vao ap suat trong
budng.

2.2. Phwong phap cin bang ap suét chit dong

Phuong phap can béng ap suét chu dong 1a qua trinh can bang ap suit giita cac tuong
chan cach ly sir dung cac budng ap suat voi ngudn ap suat duge cap bo sung bang cach bom
cac loai khi Nito (N2), khi Cachon dioxide (CO2) hodc khi nén. Nguyén tac cua phuong phap
nay neu khong co6 sy chénh I¢ch ap suat gilta bén ngoai duong 10 va khu vyc da khai thac, thi
khong khi mé khong thé di chuyén vao trong khu vyc da khai thac hodc ngugc lai. Phuong
phap nay gitp loai bo tat ca oxy di vao khu vuc da khai thac, do d6 loai bo nguy co chay ndi
sinh.

Budng ap suat duoc lap dit bang cach dung mot tudng chan moi song song cac tuong
chan cti. Cac budng ap sudt dugc di€u ap bang cach sir dung khi Nito bom vao trong budng
hoiac Vég sau cac tuong chan cii, muc dich cta viéce lap dat va di€u ap cac buong ap suat nhu
vay la deé loai bo su ro ri khong khi tir bén ngoai duong 10 vao trong khu vuc da khai thac.
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Hinh 7. So do lap ddt buong dp sudt

Heé thdng can bang ap suat ty dong 1a mot dang ciia can bang ap suat chu dong, trong
d6 qua trinh can bang ap sudt dugc tr dong hoa nho sir dung cac bd vi xtr 1y. Budng ap suit
dugc thiét 14p bang cach xay dung mot tuong chin méi (s 2) cach tuong chin cii (s6 1) mot
khoang 4+5m. Cac duong 6ng dan khi kéo dai dén cac tudng chin s6 1 va sb 2 sit dung dé
theo ddi chénh 1éch ap suat va dong thoi dé bom khi Nito. Sir dung mot ap ké dé do chénh
léch ap suét qua tuong chin s6 1, khi chénh léch ap suét nay la am, khi Nito dugc bom vao
budng théng qua éng dan khi Nito chinh. Khi 4p suit trong budng cao hon mot chit so véi ap
suét trong khu vuc da khai thac thi qua trinh bom khi Nito s& tu dong dimng. Toan bd qua trinh
dugc ty dong hoa dua vao cac bo vi xir Iy dé theo ddi chénh 1éch ap suét va kich hoat van diéu
khién khi nhan duoc tin hiéu mét can bang 4p sudt, khi ap suat trong budng thip hon ap suat
trong khu vyc da khai thac.

< Panh gia wu nhugc diém cua phuong phap

- Uu diém: Ty dong hoa hé thdng can bang ap suat; toi vu hoa cin bang ap suit nho st
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dung ngudn 4p suit bén ngoai.

- Nhuge diém: Chi phi dau tu 16m, _phai dau tu hé théng bom khi ap suit cao lam
ngudn 4p suat bén ngoai cip bd sung cho budng ap suat.

Mo hinh st dung nguyén 1y cua phuong phap duoc Truong dai hoc Utah - My xay
dung (chi tiét tai Hinh 8) dé kiém chimg tinh hi¢u qua cua phuong phap; md hinh dugc trang
bi thém cac cam blen ap sudt va toc do gio, buong ap suit duoc trang bi mot bd chuyen dbi 4 ap
suit, ngudn 4p sudt bén ngoai va hé thong phun khi CO; hoat dong qua phan mém
VENTLAB. Khi chuong trinh khoi chay, no bét dau thu thap dir liéu va so sanh sy chénh 1éch
&p suat gilta budng ap suit, khu virc pha hoa va khu vuc khai thac. Néu 4p suit ctua budng nho
hon ap sut ctia mot trong hai khu vuc con lai, chuong trinh s& m¢ van diéu khién luu luong
va bit dau qua trinh phun khi tao ap suit budng. Viéc phun khi s& tiép tuc cho den khi dat
dugc ap suat tdi da duoc xac dinh trude trong buong ap suat. Pé can bang ap sut, ap suat
trong budng phai 16n hon mot chut so voi ap suat hai khu vuc con lai. Can bang ap suét tu
dong duoc sir dung dé dam bao rang ap suat trong budng ludn 16n hon ap suit cia khu vuc
pha hoa hoac khu vuc khai thac.

Quat it K <« I

Puéng gio thai

MNgudn dp suat
bén ngoai

Hinh 8. M& hinh mé phéng tw déng hoéa qué trinh can bang &p sudt
Céc thong sb thir nghiém nhu sau:

- Ap suét quat chinh: 1.670 Pa, luu luong: 0,48 m?/s.

- Cua gid E, I m& 50% dién tich, cua gié C mo 28% dién tich, cira gi6 K va J md hoan
toan.

- Cua gio F, G dong hoan toan va ctra gi6 H m¢ 0,001% dién tich.

- Thir nghiém cudi cuing duoc thiét 1ap bang cach tu dong bat va tit hé thdng phun khi
COs.

Qua trinh va két qué thi nghiém: Khi diéu kién ban dau dugc thiét 1ap, 4p suat budng
1a 1.300 Pa, quy trinh kiém soat luu luong tu dong duoc kich hoat. Theo ddi chénh léch ap
suat s0 VGi cac gia tri thiét 1ap trude va van hanh van diéu khién luu luong dé can bang ap
suat qua cac tudng chin mo phong. Tai toc d6 phun 10 lit/phat véi ap suat 34.500 Pa, ap suat
t6i da trong budng 4.700 Pa, sau khi dimg phun ap suat trong buong bat dau giam do ro ri
thong qua cac tudng chin mo phong. Khi ap sut toi thiéu trong budng dat 1.800 Pa, hé thong
phun dugc khoi dong thi ap suét trong budng ting 1én kha nhanh, khi chénh léch ap suét dat
3.400 Pa thi hé thong phun tu dong dimg. Qua trinh khoi dong va dimg hé théng phun khi
duoc lap lai khi phat hién c6 su chénh 1&ch ap sudt dang ké.

So dd khéi quy trinh ty dong héa can bang ap suat theo md hinh ciia Truong Pai hoc
Utah - My:
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Thong s6 diu vao 23, 26,
27va Nt

No
e

Khong,

DUNG

Phun khi CO: véi
16e dé 10 lit/phat

AP,

AP>>100

N=N+I DUNG

Hinh 9. Sor do khéi quy trinh tw dong hoa can bang ap

Trén co s so d6 hHinh 2 va hHinh 9, qua trinh can bang 4p suét ty dong duoc thuc
hién bﬁng cach so sanh hai chénh 1éch ap suat: AP; = AP26 23 hodc APg.27, AP2 = APy.03 VA
AP6.27; V01 P2g 1a ap suét ciia budng ap suat, Py3 14 ap suat bén ngoai tuong chin G, Py 12 &p
suét bén ngoai tuong chan H. N7 1a sb lan 1ap lai bat bude do nguoi dung dat cho mdt thu
nghiém.

V6i viéc mo phong timg trudng hop cac phuong phap can bang ap suat nham danh gia
hiéu qua trong viéc giam thiéu su chénh 1éch ap suat giira khu vie da khai thac véi budng ap
suét hodc giita khu vuc da khai thac véi bén ngoai duong lo, phuong phap cén bang ap suat
chu dong mang lai tinh hi¢u qua cao do viéc su dung ngudn 4p suat bén ngoai dé trung hoa
chénh léch ap suit. Tuy nhién, viéc lya chon ap dung cac phuong phap céan bang ap suét can
ctr theo diéu kién thyc té cua ting khu vuc. Str dung phuong phap can bang ap suit v6i muc
dich duy nhat 1a dé ngan chin ro ri khong khi qua khu vuc da khai thic va ngin ngira qua
trinh ty 0 nhiét trong than gdy ra nguy co chay ndi sinh trong cdc mo than ham 1o.

Tai Viét Nam, hién tugng chdy noi sinh tai cac mo than ham 16 ngay cang gia ting va
phan lon xay ra trong khu vuc da khai thac. Viéc tham khao ap dung cac bién phap trén thé
gidi 1a can thiét. Viéc lua chon, ap dung phuong phap phu hop vao cac mo than ham 10 tai
Viét Nam phu thudc vao diéu kién dia chat - ky thuat mo.

D6i v6i hé thong bi dong cach thire thuc hién don gian, tuy nhién phu thude nhiéu vao
hé thong thong gio va ha ap cac duong 16 trong khu vye, kho kiém soét duoc su chénh 1éch ap
suat gilta trong va ngoai tuong chan. Dbi Vo1 hé thong chu dong co kha nang ty dong hoa va
t61 wu hoa can bang ap suit do su dung nguon ap suat bén ngoai. Tuy nhién, chi phi dau tu 16n
cho hé théng bom khi 4p suét cao, cac cam bién...

Do vay, v6i nhitng wu diém 12 c6 thé cha dong ngan ngira khi 6xy xdm nhap vao khu
vuc da khai thac bang cach kiém soat su chénh I¢ch 4p suat trong va ngoai tuong chan, giam
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thiéu nguy co gy chdy noi sinh, nén bai bao dé xuat ap dung phuong phap cén bang 4p suét
chi dong 4p dung cho cac mo than ham 16 tai Viét Nam dé phong ngira hién tuong than tu
chay.
3. KET LUAN

Céc phuong phap truyén thong dang ap dung tai cac mo ham 10 hién nay chu yéu 1a sir
dung cac tuong cach ly tai 10 thong gio, 10 van tai, 16 nbi gitta 10 song song va 16 vén tai muc
dich 1a dé bit kin, cach ly khu vuc dd khai thac voi khong khi _phia bén ngoai nhim phong
nglra nguy co chdy noi sinh. Tuy nhién, cac hoat dong san xuat trong mo ham 16 da tao ra
nhirng ving nat né, do vay khong khi di chuyén ra, vao khu vuc di khai thac dan t6i nguy co
chdy néi sinh. Cong tac nghién ctru, tham khao kinh nghiém cac phuong phap cén bang ap
suit duogc str dung trong nganh mé cac nude khai thac than trén thé gidi voi muc dich ap dung
cac phurong phap néu trén vao cac mo than ham 10 tai Viét Nam nang cao kha ning ngin ngira
khi oxy xam nhap vao khu vuc da khai thac, giam thiéu nguy co chay noi sinh.
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Research, apply methods of pressure balance, prevention of
endorginal fire risk in mining coins
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Abstract: In recent years the incidence of CO gas emission has occurred at some
underground coal mine’s gob which is related to coal spontaneous combustion. The
resolution for the prevention of coal spontaneous combustion in the gob area was a sealed
wall that can prevent air penetrated into the gob. However, the above-mentioned requirement
was extremely difficult for underground coal mines in the case of the atmospheric pressure or
ventilation pressure were fluctuation.

In this paper, the authors introduce the pressure balancing methods which have
been used at underground coal mines on over the world. The paper also introduces and
proposes this method for underground coal mine in Vietnam.

Keywords: Pressure balancing, spontaneous combustion, coal oxidation, gob area,
active pressure, passive pressure.
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Nghién ciru dnh hwéng dd rong tru biao vé phia trén d6i véi bién dang
va pha hiy dwong 10 phia dwéi khi khai thac cac via bang gan nhau

Vii bic Quyét”, Vii Ngoc Thuin', Nguyén Duy Canh?
Y Treong Bai hoc Cong nghiép Quang Ninh
2cong ty c6 phan 397 - Téng Cong ¢y Péng Bc
*E-mail: quyetvul980@gmail.com

Tom tat: Viéc dé lai tru bdo vé ¢ via than phia trén khi khai thac cac via than gan
nhau c6 anh huong rat lén dén bién dang va pha hiy cia dwong 10 o via than phia dudi,
Thong qua phwong phdap mé phong s6, Iay s6 liéu diéu kién dia Chat M6 than Thap Son thugc
tdp doan Dai Dong Trung Quéc lam bai canh, si dung phan mém Flac3D tién hanh nghién
Cibu ddc trung bién dang va quy lugt pha hiy ndc 10 khi do rong tru bao vé tang tir Sm deén
20m, két qua cho thdy: dé rong tru bdo vé co danh hwong rat lém dén bién dang va pha hiy
noc 10 nam ¢ phia dwéi tru bao vé, khi dé réng tru bao vé tang 1én, dién tich ving pha huiy
néc 10 lic dau tang sau giam, chuyén vi néc 1o ciing biéu hién dau tang sau giam, dong thoi
ciing biét dwoc khi dé réng tru bao vé bang 5m, dién tich pha hiy va chuyén vi néc 10 tai céc
mat cdt dwong 10 nam & dudi tru bao vé, canh try bao vé va ngoai tru bdo vé khac biét khong
l6n. Diéu nay cho thdy, néu la chon hop Iy d@g réng tru bao vé heu lgi khi khai thac via than
trén sé it bi anh huwong dén dwong 10 nam 0 phia dwdino, nang cao do on dinh dwong 10. Ket
qua nay la co 56 Wy ludn va can cir dé gidi quyét van dé thwong thay khi khai thac cac via gan
nhau c0 lieu lai tru bdo vé tai via than o trén.

Tar khoa: Chuyén vi noc 10, pha hiy noc 10, tru bao vé, via than gan nhau.

1. GIOI THIEU

Hién tai, nhiéu mo ¢ cac via khai thac gﬁn nhau, cac try than luu lai trong qua trinh
khai thac via than phia trén (try bao vé) s& hinh thanh sy tap trung tng suit ¢ via than phia
dudi, diéu nay anh huong dén sy on dinh cta duong 16 khai thac than phia duéi, lac nay
duong 16 bién dang nghiém trong, viéc chong gitr duong 10 kho khan va thuong xuyén phai
chbng xén. Trén thuc té, cac hoc gia chu yéu dé xuat hai phuong phap dé giai quyét van dé
nay, mot 1a lya chon két cdu chéng gitt hop 1y va bién phap k¥ thuat chdng giir tich cuc cO
hiéu qua, hai 1a xac dinh vi tri hop 1y cho duong 10, khong gian b tri duong 10 doc via khi
khai thac via gin nhau cé thé b tri so le trong, so le ngoai va bé tri chong 1én nhau so voi
duong 10 phia trén. Hau hét cac hoc gia dé xuit bd tri dudng 106 & trong ving Gng suat thap
phia dudi ving pha hoa méi ¢é thé bao dam sy on dinh cho dudng 10 doc via khai thac via
than bén dudi [1, 9]; Do sau pha huy 16n nhat ¢ 16p da tru dugc tao thanh khi khai thac via
than phia trén 1a 25,3m, phan b tng suit tai 16p d4 try phia dudi try bao vé khong dong déu,
duong 10 doc via khai thac cua via than phia dudi chiu tac dung cta ap luc khong déu nén
cang d& xuit hién tmg suit kéo cuc bd vuot qua gidi han giy ra bién dang va pha hiuy duong
10 [10] ;Pha huy ndc duong 10 & khu vuc dudi tru bao vé twong ddi manh, trong qua trinh
khai thac rat dé xay ra su c6 sap d6 noc 16, dé ngan ngira hién tugng sap d6 noc 1o can phai
tién hanh diéu chinh d6 ddc khai thac khi khai thac qua tru bao v¢, déng thot giam do cao khai
thac ¢ vi tri cach bién tru bdo v¢ Sm va déy toc d¢ chu ky khai thac nhanh qua try bao vé [11];
Khi d6 rong try bao v¢ 1a 15m, trén tuyen mit cit ngang cach mép dudi cua tru bao vé theo
phuong thing dung 4,2m, phan b6 g suat thang ding ddi xtng qua tuyén giira cia tru bao
vé, gia tri tng sudt 16n nhit & gan hai bén bién cua tru bao vé, tai tuyén giita cia tru bao vé lai
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khong phai 13 noi c6 tmg suit 16n nhét, phan bd tng sudt c6 dang hinh “yén ngyua” [12]; Do
rong cua try bao v¢ co quan hé voi su phan bb tng suét tai via than phia dudi tru bao vé, do
rong cua try bao vé cang lon thi hé sd tap trung ung suat ¢ 16p da try phia dudi no cang 1on,
khi ¢ cung mure, hé 0 tép trung ng suat 16n nhit ndm ¢ mit cat giita cua tru bao vé, dong
thoi théng qua do dac thyc té tai hién truong da cho thiy, trong qu4 trinh khai thac chiéu rong
tru bao v¢ luu lai cang lon bién dang dudng 16 nim & via than phia duéi cang lon [13]. Tu
téng hop & trén cho thiy, ngoai viéc st dung phuong phép dé néu ¢ trén dé nang cao 6n dinh
duong 10 doc via khai thac via than phia dudi, con co thé lya chon do rong tru bao v¢ hop ly
lwu lai & via than phia trén nham giam thiéu sy tip trung ing suét & via than phia du6i. Trong
bai bao, 1iy diéu kién dat da & mo than Thap Son lam d6i twong nghién ctru, st dung phan
mém Flac3D tién hanh x4y dyng mé hinh nhiam nghién ctru bién dang va pha hay néc 10 nam
& phia dudi tru bao vé khi do rong cua nod thay ddi, tir d6 phan tich va dwa ra quy luat bién
dang va pha huy ndc 10, xac dinh dugc do rong tru bao vé hop ly dé nang cao tinh 6n dinh cho
duong 10 doc via nam & phia duéi tru bao vé, ndng cao hiéu suét khai thac va giam thiéu tén
tht than.

2. NOI DUNG NGHIEN CUU

2.1. N§i dung nghién ciru

Khi dé lai try bao vé & via than phl'a trén, khong chi xdy ra su tap trung ng suit &
trong tru bao vé ma sy tép trung Gmg suat con xuat hién ¢ phia dudi no, do rong tru bao vé
thay d6i gia tri mg suét tap trung ciing thay d6i, tao nén su phéan bd img suét trong 16p da try
phia duéi tru bao vé ciing khac nhau. Piéu ndy anh hudng rat 16n dén bién dang va ‘pha huy ¢
noc 16. Pé nghién ciru anh hudng cua try bao vé luu lai ¢ via than trén d6i v6i bién dang va
pha hily noc 16 phia dudi khi khai thac cac via than gan nhau. Trong bai bao ndy, nhom tac gia
chi nghién ciru trong pham vi hep v6i duong 16 ¢6 tiét dién ngang hinh chit nhat, via bang,
khoang céach gitra hai via cdch nhau 10m, ddi véi cac truong hop do rong cua tru bao vé la
5m, 10m, 15m va 20m, truc duong 1o Vuéng g0c voi tru bao v¢ phia trén nd (hinh 2).

Cin ctr vao két qua do tng suat thuc té tai mo Thap Son cho thy, hé sb ap lyc dong
16n nhit gay ra do qué trinh khai thac 1a 1,6 [8]. Do d6, ta chon hé s6 tip trung tng sut bang
1,6 dé tao ra ap luc tua tai bién md hinh dé nghién ctru anh hudng cua qua trinh khai thac ddi
bién dang va pha huy néc 16 nam dudi try bao vé trong thoi ky khai thac.

2.2. Thiét 1ap md hinh s6

Str dung phan mém FLAC3D tién hanh nghién ctru, cin cir s6 liéu thu thap trong bang
1, xac dinh kich thudc moé hinh: dai (d0 réng tru bao vé 5m, 10m, 15m va 20m)
xRongxCao=(465 m, 470m, 475 m va 480m)x35.5mx160m, Goc cua truc toa do duoc dit tai
goc trai bén dudi cia mo hinh, dudng ham chay doc theo phuong truc X huéng tir trai sang
phai, tr dudi 1én trén 1a truc Z, truc Y theo phuong ngang hudng tir trudce ra sau, mo hinh tinh
toan thé hién & hinh 1.

Diéu kién bién: Bé mat bién cia mé hinh theo phuong truc X, truc Y va mat dudi cung
ctia m6 hinh déu dugc ngam chit. Théng qua md hinh khong gian 3 chiéu dé nghién ctru anh
huong d6 rong cua tru bao vé luu lai ¢ via trén ddi voi bién dang va pha hay noc 10. Thong
qua do dac gia tri lmg suat trong khoi da tai hién truong, ta co Gng sudt thing dung
5,=10.8Mpa, ting suit theo phuong ngang 1a 6,=12Mpa, c,=6Mpa [8].

Bdng 1. Tham s6 co hoc cia cac I6p dd [8]

b Mt Cuémg | Médun | Hess | Cuong ;‘:‘E G6c ma
Tén da =9 2 5| dokhang | danhdi | Poatxong | do khang A sét trong
day/m | do/kg/m nén/MPa | E/GPa nén/MPa ket /°
H C/MPa ®
Bot két 40.60 2500 45.30 25.20 0.23 2.00 3.20 42.10
Via than 4 1.60 1580 15.60 4.00 0.38 1.00 2.10 34.10
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Da sét két 12.80 2500 3220 | 20.20 0.24 1.40 2.80 38.00
Da cét két 7.4 2500 4270 | 22,60 0.23 1.80 3.00 41.70
D4 méc ma 6.2 2500 50.80 | 37.90 0.23 2.30 4.60 43.20
Via 2 2.4 1580 15.60 4.00 0.38 1.00 2.10 34.10
Dacacbonnat | 10.00 2500 3020 | 17.90 0.24 1.20 2.40 37.90
Via than 3 13.00 1580 15.60 4.00 0.38 1.00 2.10 34.10
Kaolinit 2.50 2500 3350 | 16.60 0.24 1.30 2.60 39.00
Ei"‘nt]h"-‘Ch trung 375 2500 42,70 | 22.60 0.23 1.80 3.00 41.70
__/V——
S O ]

", Lo DV théng gio

<=

LoDV van tai
Ul N I el e S ) A
j =EaaslSS
Hinh 1. M6 hinh FLAC®P Hinh 2. So d6 vi tri mat cdt ngang do bién dang va
pha huy cua dwong lo

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hwéng dd rong tru bao vé ddi véi phan bod ng suét trong 16p da tru va via than
phia duéi no

Tir két qua tinh toan co thé thiy dic trung phan b Gng suét tap trung & 16p dat da tru
phia dudi khu vuc tru bao vé khi d6 rong tru bao vé thay ddi nhu sau:

Khi d6 rong try bdo vé ¢ via than phia trén tir Sm dén 10m, ung suét theo phuong
thang dimg phan bd dang “vom”, vi tri ing suat 16n nhat nim & tuyén giita cla try bao vé, gia
tri Ung suat 16n nhét dat dugc 1a 74Mpa va 77Mpa; Khi d6 rong cua try bao vé 1a 15m va
20m, voi vi tri tuyén quan tric Gng suat cach mep dudi cua tru bao vé theo phuong thang
dung nho hon 7,5m va 8,5m thi phan b6 ing suat thing dimg tai mat cat nam ngang c6 dang
hinh “Yén Ngua”, gia tri ing suat 16n nhat 12 64Mpa va 59Mpa va vi tri ciia ching déu nam
cach bién tru bao vé theo phuong ngang & phia bén trong tru bao vé 1a 2,5m; con khi mat cit
ngang do ung suét cach mep dudi tru bao v¢ theo phuong thang dtng 16n hon 7,5m va 8,5m
thi phén b6 ung suét thang dung trén mit cat theo phuong ngang c6 dang hinh “vom”, ng
suit 16n nhat nam & tuyén giita caa tru bao vé. Tu két luan trén c6 thé thay: khi do rong tru
bao vé tir 5Sm dén 10m, gié trj (mg suat 16n nhét timg budc ting cao, nhung khi d6 rong cua
try bao v¢ 16n hon 10m, gia tri tng suat 16n nhét lai giam di. Khi vi tri tuyén quan tric Gmg
sut thang dung cach mép dudi cua try bao vé 16n hon 16m, tuy theo sy gia tang do rong tru
bao vé ma gia tri tng suat 16n nhat tung budc tang cao. Tai vi tri mat cat ngang bb tri duong
10, khi d§ rdng cua tru bao v¢ thay ddi tir 5m dén 20m, gia tri ing suét 16n nhét 1an luot 1a
24Mpa, 32Mpa, 37Mpa va 38Mpa, vi tri ctia chung chil yéu nam & tuyén giita cta try bao vé.

Tir hinh 3 ¢6 thé thay, khi d6 rong cua tru bao vé khac nhau, dudng dang murc cla ting
sut thang dimg phan bé trén noc 16 ¢ dudi try bao vé khac nhau, khi d6 rong tru bao vé bang
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5m, mat d6 phan bd dudng dong mirc cua ung suit thing dimg & gitta noc 10 nho, ving ung
suét 1én hon 25Mpa ¢ gitra néc cach xa bé mat noc 10, khi do rong tru bao v¢ gia tang, mat do
phan bd dudng dong mirc cua tmg suét thing ding ciing ting budc gia ting, khi do rong tru
bao vé ting 1én 20m, mat d6 phan bd duong ddng mirc cua ung suit thang dimg lai giam. Khi
do rong try bao v¢ trong pham vi 10m dén 20m, ing sudt tap trung tai goc trai va phai cua noc
10 twong ddi 16n, ving tng suét 16n hon 25Mpa rat gan v6i bé mit bién 10.

b

7

e
®
W

[

a) 5m b) 10m c) 15m d) 20m
Hinh 3. Phén bo ung sudt néc 1o tai mdt cdt ngang I-1 khi do rong cua tru bao vé thay doi
3.2. Anh huéng dd rong ciia tru bao vé ddi véi quy luat phan bd ving pha hiy é néc 1o
_ Turkhao sat phan bd tng suit trong 16p da tru phia dudi try bao vé & trén, dé tim hiéu
veé moai lién hé gitra do r@ng tru bao vé luu lai trong via than ¢ via than phia tréq v6i phé huy
noc IQ, lya chon hai mat cat ngang, ‘mot mat cat ngang & gitra tru bao v¢ (mat cat I-I) va mot
mat cat ¢ bién cua tru bao vé (mat cat Il-11), két qua biéu hién nhu ¢ hinh 2.

a) 5m b) 10m c) 156m d) 20m
Hinh 4. Phén bo vung pha huy noc lo tai mat cat I-I khi dé rong cua tru bao vé thay doi

. 30

25 4

20 4

15 4

Do sau pha huy noc/m

Dién tich pha huy/m?

1 ——Mit cat I —m— Mat cat II-II 10 ——Mit cit [ —m— Mat cat II-II
0 + 5
5 10 15 20 5 10 15 20
Do rong tru bao vé/m D9 rong tru bao vé/m

Hinh 5. Quan hé giita do cao pha huy noc voi
do rong tru bdo vé

Hinh 6. Quan hé giita dién tich ving pha huy
noc voi do rong tru bdao vé

Tir hinh 4, 5 va 6 c6 thé thiy anh hudng d6 rong cua tru bao vé d6i véi phan bd ving
pha huy ¢ noc 10 nhu sau:

(1) Tuy theo sy tdng dJ rong tru bao v¢, do sau phéd huy noéc 10 tai mat cat I-1 va lI-11
6 bién dbi tuong déng, déu thé hién luc dau tang sau do on dinh va cubi cung giam, tai mat
cit I-1, khi d6 rong tru bdo vé tang tir Sm dén 10m thi d6 sau pha huy noc tang nhanh va tang
gap 2 1an. Con tai mit cat ngang II-11, d sdu ving pha hay ndc chi ting 1én 1m. Khi do rong
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try bao vé 16n hon 10m, d sdu ving pha hity tai mat cét I-1 va I1-II khac biét twong dbi 16n,
d6 sdu ving pha huy tai mat cat I-| déu 16n hon so véi mit cit II-11 1a 1m, khi d¢ rong tru bao
vé bang 20m d6 sdu viung pha huy giam di so v6i d6 rong tru bao vé bang 15m 14 0,5m.

(2) Qué trinh gia tang d6 rong tru bao v¢, dién tich pha huy noc 10 ¢ mét cat I-1va -l
déu biéu thi dau ting sau giam, khi do rong tru bao vé tang tur 5m lén 10m, tbc do gia ting
dién tich vung pha huy noc tai mat cit I-I nhanh hon so véi mat cit II I1. Khi do rong tru bao
vé bang 10m, dién tich vung pha huy noéc tai mat cit I-I bang 25 ,6m? tang 2,55 1an so vé6i khi
d6 rong try bao vé bang 5m, con tai mit ct I1-11 bang 19, 15m chi tang 1,89 1an. Khi d6 rong
try bao vé >10m, dién tich pha huy ndc tai mat cit I-I van tiép tuc ting, nhung khi do T0ng try
bao v¢ >15m dién tich vung phé huy néc bat dau giam di, khi d¢ rong tru bdo v¢ bang 20m
dién tich vung pha huy giam so vdi d6 rong tru bao vé 15m la 2,74m?, con tai mat cét 1I-11 khi
d6 rong try bao vé >10m, dién tich ving pha hay noc da bat dau giam, khi do rong tru bao vé
bang 20m dién tich ving pha hily noc giam so véi khi do rong tru bao vé bang 10m 1a 3,39m?.

(3) Ttr hinh 6 ¢6 thé biét, khi do rong tru bao vé bﬁng 5m, di¢n tich ving pha huy gitta
hai mit cit chénh léch rat nho 0,11m?, tuy theo su gia tang d6 rong tru bao v¢ ma chénh 1éch
dién tich vung pha hiy noc 1o giita hai mit cit ciing ting dan lén 1a 6,45m?, 10,4m’ va
10,84m?, diéu nay thé hién rd anh huéng do rong tru bao vé ddi véi pha huy néc 16 & dudi try
bao vé.

(4) Thong qua md hinh tinh toan s6 con c6 thé biét, khi do rong tru bdo v¢ luu lai ¢ via
than trén 1a 5m, dién tich pha huy ndc tai cic mat cat ngang cia duong 10 & vi tri dudi khu
vung pha hiy va ¢ gilta tdm cuia tru bao vé lan luot 1a IO,Om2 va 10,15m? su chénh léch dién
tich pha hay & cac vi tri khac twong dbi nho, diéu nay cho thay rd, khi tru bao vé luu lai tai via
trén hau nhu khéng anh huong ddi véi duong 16 doc via phia dudi né.

T phan tich trén cé thé théy, xac dinh d¢ rong hop 1y cua tru bdo vé co thé 1am giam
anh hudng cia tru bao vé luu lai ¢ via than phia trén d6i voi pha hity noc 16 duéi tru bao vé.
3.3. Anh huéng d6 rong tru bao vé d6i véi viing pha hity néc 10 trong thoi ky khai thac

a) 5m b) 10m c) 15m d) 20m
Hinh 7. Phdn bo viing phd hity n6c 16 dudi tru bao vé trong thoi ky khai thdc
Muc 2.1 cho théy, mit cat I-I 12 mat cit chiu é,nh huQng 16n nhét cua tru bao vé lu'u }ai
¢ via trén, vi vy, trong thoi ky khai thac, chon mat cat I-I d€ phan tich. Tt hinh 7 ¢6 thé thay,
phan bo pha huy noc 10 trong giai doan khai thac c6 dac trung sau:

(1) Khi chiju anh huéng khai thac, IGc d6 rong tru bao vé bang 5m do sau pha hiy néc
tang it nhat, véi d6 sau 3,5m, tang 1,4 lan so v&i trude khi khai thac. Khi tru bao vé bé’mg 10m
vung pha huy ctia noc 10 va da tru ctia via than trén lién thong véi nhau, nhung khi d6 rong tru
bao v¢ >10m lai khong xay ra sy lién thong, do sdu pha hiy néc tung bude giam di, do sau
ving pha huy noc khi d6 rong tru bao vé bang 15m va 20m 1a 8,5m va 6,5m, bang 2,125 va
1,86 1an so véi trude khi khai thac. Ngoai ra, khi do rong tru bao vé bﬁng 10m va 15m, dién
tich pha hiy néc phat trién mé rong theo phuong ngang, khién cho dién tich pha huy gia ting
tuong d6i 16n.

(2) Sau khi chiu anh huéng cua khai thac, dién tich pha hiy noc 10 ting twong ddi
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manh, mic dJ gia tdng tuy thudc vao do rong tru bao vé€ luu lai ¢ via than phia trén. Khi do
rong cua tru bao v¢ la 5m, di¢n tich pha hay noc la 32,25m2, tang 3,18 lan so trudce khi khai
thac, khi do rong try bao vé bang 10m xdy ra sy lién théng hai ving pha huy, khi d6 rong tru
bao vé bang 15m dién tich pha huy néc bang 99,42m? tang 3,45 1an so véi trude khi khai thac,
khi d6 rong try bao vé bang 20m dién tich pha hiy noc 1o bang 54,7m? tang 2,1 1an so voi
trude khi khai thac. Két qua trén cho théy, do rong tru bao vé bﬁng 20m chiu anh huong it
nhit cua khai thac, con khi do rong tru bao vé béng 10m chiu anh huong 16n nhét cua khai
thac. Nhung néu khao sat phuong dién dién tich pha huy noc, khi tru bao vé co d6 rong bang
5m dién tich pha huy n6c nho nhat, khi d6 rong try bao vé béng 10m di¢n tich pha huy néc 16
1 16n nhat.

(3) Khi d6 rong try bao v¢ trong pham vi tr 10m dén 15m, do sau pha huy noc 16 tang
twong dbi manh, deu vuot 8,5m, lic ndy ¢ ndc 10 xay ra pha huy dién tich 16n, ving ¢é dinh
neo va neo cap bi mét hiéu qua, 1am cho ndc 10 nhanh xay ra sap do, dic biét khi do rong tru
bao vé bang 10m rat d& sap d6 noc 10. Khi do rong tru bao vé bang 20m, néu khong str dung
neo cap dé chong gitt, sau khi chiu anh huéng cua khai thac ciing dé xay ra sap do noc 10.

(4) Thong qua md phong sé hoc c¢6 thé biét, trong qué trinh khai thac, khi d6 rong tru
bao v¢ luu lai ¢ via than phia trén bang 5m, dién tich phé huy noc 10 tai mat cat ngang & dudi
vung pha hoa 13 27,1m? nho hon so véi mat cit ngang dudng 10 & tuyén giira cta tru bao vé
5,15m?, diéu nay minh chimg dudng 16 ndm & dudi tru bao vé chiu anh huéng caa khai thac
16n hon so voi duong 10 ndm & phia dudi ving pha hoa.

Tir phan tich trén cho thdy, khi d rong tru bao vé luu lai & via than trén bang 20m
khong phai 1a truong hop anh hudng 16n nhat dbi v6i dudng 10 & dudi tru bao vé ma khi do
rong try bao vé bang 10m mdi 1a trudng hop anh hudng 16n nhat. Trong qua trinh khai thac,
khi d6 rong tru bao vé bang 5m it anh huong dén duong 16 phia dudi no.

3.4. Anh huéng d6 rong tru bio vé doi véi dic trung chuyén vi noc 10 & du6i tru bao vé
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a) Chuyén dich bién cua ndc b) Chuyén vi giita noc tai mat cat I-1 va 11-11

Hinh 8. 6 thi quan hé giita do rong tru bao vé doi véi chuyén vi bé mdt néc duong lo

Tir hinh 8 ¢6 thé thdy, chuyén vi bé mat bién noc 10 trong pham vi phia dudi try bao vé
biéu hién dic diém d6i xting. Tai mit cét I-I chuyén vi bé mat bién nodc 16 16n nhat, khi do
rong try bao vé tang, chuyén vi 16m nhit noc 10 tung budc tang, nhung khi d¢ rong tru bao vé
tang 1én 15m, chuyén vi 16n nhat noc 10 bat dau tang cham dan, trong qua trinh ting do rong
tru bao vé, chuyén vi bé mat noc 16 lan luot 13 536mm, 864mm, 1020mm va 1075mm. Tai
mat cat II-11, khi d rong tru bao vé nho hon 10m, chuyén vi bé mit néc 16 ting nhanh, lan
luot 1a 150mm va 151mm, khi d6 rong tru bao vé tang 1én 15m chuyén vi bé mit noc chi ting
luong 1a 0,44mm va khi d6 rong tru bao vé ting 1én 20m, chuyén vi bé mit noc lai giam nhe,
luong gidam 1a 0,27mm.

Tir hinh 8 ¢6 thé thdy, khi d6 rong tru bao vé con nhd, lwong chuyén vi bé mit néc 10
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& mat I-1 va I1-11 khac biét nho, khi d6 rong tang su chénh léch chuyén vi cua 2 mat cét» nay
tung budce tang, cu ‘thé khi d0 rong tru bao vé tang tir Sm 1én 20m, lugng chénh 1éch chuyén vi
cua 2 mat cat nay lan luot 1a 30mm, 57mm, 169mm va 256mm.

Ttr phén tich trén cho thdy, d6 rong tru bao vé luu lai ¢ via than phia trén c6 anh
huong 16n dén chuyén vi bé mat noc 10, trong qua trinh gia tang d6 rong try bao v¢, voi do
rong try bao v¢ <15m, ¢ mat cit ngang I-1, chuyén vi noc 10 ting nhanh sau d6 ting cham dan,
con & mat cat I1-11, trong qua trinh gia tang d6 rong cua tru bao vé tir Sm 1én 10m, chuyen vi &
noc tang nhanh sau d6 tang cham lai va khi do rong tru bao vé >15m chuyén vi lai giam di.

4. KET LUAN

(1) Khi khoang cach tir bién dudi tru bao vé dén tuyén mit cat ngang quan tric ng
suat khong 16n, tiy theo su gia ting d6 rong cia tru bao vé ma gia tri ing sut thang ding 16n
nhat trong 16p da tru phia dudi try bao vé timg budce tang lén, nhung khi do rong try bao vé
gia ting dén mot gia tri nhét dinh, gia tri Ung suét thang dung 16n nhét lai giam di, dong thoi
lac nay phan b mg suét thang dung c6 dang “hinh yén ngwa”. Khi khoang cach tur bién dudi
tru bao vé dén tuyén mit cat ngang quan trac ing suét gia ting dén mot d6 sau nhét dinh, luc
nay do rong tru bao v¢ tang thi gia tri ing sut thang dtng 16n nhét ciing timg budc tang, cod
vi tri ndm & tuyén mit cét giita ctia try bao vé, tmg suat phan bd déu c6 dang “hinh vom”

(2) Vi diéu kién dia chit cia mo Thap Son, nghién cru qua trinh bién d6i pha hay
néc 10 phia dudi try bao vé khi do rong tru bao vé thay doi cho thiy: d6 rong tru bao vé c6
anh huong 16n dén pha hiy noc 16 ¢ via than dudi, néu lwa chon do rong tru bao vé béng Sm,
g suét tap trung trong 16p da tru phia dudi, chuyén vi va pha hiy cta noc 160 déu giam, ldc
nay co thé noi tru bao vé luu lai & via than phia trén hau nhu khéng anh huong dén duong 10
khai thac via than duéi, dé dang duy tri 6n dinh dudng 10, giam dugc ton that try than, ning
cao dugc hi¢u qua khai thac than. Nhung néu chon do rong tru bao vé béng 10m, khong chi
g suét tap trung, pha hay va chuyén vi ctia noc 10 trong d6i 16n va chdng giir duong 10 rat
kho khin ma trong thoi ky khai thac d& xay ra sap do noc 10, sy mat 6n dinh duong 16 gia ting
va ton that than tuong d6i 16n. Néu lya chon d6 rong try bao v¢ 16n, co thé khong x4y ra sap
d6 noc, nhung su tap trung Gng suit va chuyén vi cia noc 10 16n khé ma chdng giit dugc cho
duong 10 va cang lam gia ting thém sy ton thit than.
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Research on the influence of width the upper protection pillar on the
deformation and destruction of the lower roadway when extracting
adjacent coal seams

Duc Quyet Vu'”, Ngoc Thuan Vu', Duy Canh Nguyen?
'Qudang Ninh University of Industry
2Joint Stock Company 397 - Dong Bac Corporation

Abstract: Leaving the protection pillar in the upper coal seam when extracting
adjacent coal seams has a great influence on the deformation and destruction of the roadway
in the lower coal seam. Through numerical simulation method, with geological conditional
data of Thap Son coal mine belonging to China Dai Dong Group, using Flac3D software to
conduct researches on deformation characteristics and roadway-roof destruction rules when
the width of the protection pilla increases from 5m to 20m, the results show that: the width of
the protection pillar has a great influence on the deformation and destruction of the roadway-
roof located below the protection pillar, when the width of the pillar increases, the area of the
roof destruction increases at first and decreases after that, the roof displacement also shows
an increase at first and a decrease after that, besides that, when the width of the protection
pillar is 5m, there is not a big difference in the destruction area and the features of roof
displacement for the cases in which the cross-section of roadways located under, near or
outside the pillar is different. This shows that, reasonably choosing the width of the protection
pillar left when extracting the upper coal seam will affect less to the roadway located below it
and improve the stability of the roadway. This result is the theoretical proof and the basic for
solving common problems when extracting adjacent seams with protection pillar at the coal
seam above.

Keywords: Roof displacement, roof destruction, protection pillar, adjacent coal
seams.
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Téng quan vé cong nghé phi né min gitip pha v than, dat da
bang khi 4p suat cao

Nguyén Ngec Minh'", Pae Minh Tung? Trinh Thanh Hiéu®
YTrwong Bai hoc Cong nghiép Quang Ninh
*Tdp doan Cong nghiép Than - Khoang sdan Viét Nam
3Cong ty cé phan 397 - Téng Cong ty Péng Bdc
*E-mail: minhnguyen1986vn@gmail.com

Toém tat: Cong nghé pha vé than va dat da bang khoan né min truyén thong dang
duroc sir dung pho bién trong hoat dong khai thac khoang san. Tuy nhién, &p luc déi véi cong
nghé nay ngay mét gia ting khi: chiéu sau khai thac mé than hdam o tang dan dén lwong khi
mé tan tich ty lém, thong gié khé khén; cdc khu khai thac ngay cang tién gan dén khu dan cu,
khu viee di San vin héa. Do dé, mét sé cong ngh¢ pha vo than, dat da phi né min méi da ra
doi nhw: Céng nghé pha vé dat da bang chat day, cong ngh¢ pha vo dat da bang khi CO,
long, cong ngh¢ pha vo ddat da bang khi nén cao ap. Bangphu"ongphap nghién ciru, tong hop
tai liéu cho thdy rang, cac cong ngh¢ tién tién trén dang hirdmg dén viéc sir dung khi nén cao
ap dé pha vé khoi da, giam chan déng ciing nhir than thién Véi méi trieong. Néi dung cuia bai
béo sé trinh bay téng quan vé cac cdng nghé tién tién néu trén.

Tir khod: Cong nghé phi né min, cong nghé si dung chdt day, cong nghé pha vé dat
da bang khi CO; léng, cdng nghé phé vé ddt da bang khi nén cao ap.

1. PAT VAN DE

Than la tai nguyén khodng san hiru han va dang can kiét dan, cac hoat dong khai thac
duéi long dat dan dan an sdu vao vo trai dat dén ting sau hon. Hién nay, khai thac ¢ d6 siu
1000 m 1a phé bién; do sau ctia cac mo than da dat dén 1500m. Khai thac than ¢ Ba Lan, D,
Anh, Nhat Ban va Phap da dat toi d6 sau 1000 m vao dau nhing nam 1980. O Trung Quoc cd
47 mo than hoat dong ¢ do sau hon 1000m™* 2. Viéc khai thac xudng sdu nay sinh nhiéu yéu
t6 gay kho khin cho cong tac khai thac nhu: kha ning tang trir va thoat khi, su tang nhiét dg,
tang ap luc mo, kha ndng buc nude va khi.

Mit khéc, hién nay ap luc d6i voi nganh khai thac mo ngay cang tang trong viéc lam
giam tac dong dén moi truong xung quanh. Cac khu khai thac ngdy cang tién gan dén khu dan
cu, khu vuc di san van hoa hoac khu vuc déac biét nhay cam nhu truong hoc, bénh vién... Ba
d?m dén sé lugng ngay cang ting cac san pham trén thi truong giup pha v& dat d4, giam anh
hudng cua tiéng 6n, rung dong, bui va dé bay.

Nhing nim gan déy, tai Nga, Trung Quéc va mot sé nuée khac trén thé gioi da trién
khai ap dung thanh cong phuong phap pha v& dat da phi nd min méi nhu: Cong nghé pha vo
dat da bang chat day, pha v& dat da bang khi CO, 1ong, pha v& dat ¢ bang khi nén cao ap...
giup hoat dong khai khoang dugc an toan, than thién vdi moéi tmO’ng[”

2. TONG QUAN VE CONG NGHE PHA PA PHI NO MIN

Cong ngh¢ pha da phi n6 min méi da cé su phat trién vugt bac. Hién tai c6 03 cong
nghé pha v da ton tai dugc mot thoi gian dai va hién dang dan dau thi trudng, mdi cong nghé
hoat dong trén mot nguyén tic hoi khac nhau, nhung diém gidng nhau chinh 1 chiung déu sir
dung khi ap suat cao dé pha v da:

Cong nghé pha v dat da bang khi CO; long duogc dai dién béng san pham: Cardox.
Trong cong nghé, CO; long dugc chuyen ddi thanh khi CO, ap suit cao khi dugc gia nhiét.
Khi lan truyén qua cac khe niit va vét nit nho trong da va pha v& n6 bang luc kéo, thay vi luc

Ky yéu Hoi nghi KHCN lan 7, thang 5/2022 105


mailto:e-address@qui.edu.vn

TRUONG PAI HOC CONG NGHIEP QUANG NINH

nén nhu vé6i chat nd. Co ché pha vo bang luc keo gitip giam tiéng 6n, do rung va da bay. Nang
luong dé pha VO khéi d4 theo cach nay can it hon nhiéu, va do d6 it it tiéu hao ning luong dé
phé v& khéi dal

Cong nghé sir dung chéat ddy dugc dai dién béng 02 san phém Nonex, Penetrating
Cone Fracture (PCF); Cong ngh¢ dua trén qua trinh d6t chay chat day, giai phong nhiéu khi
gitip tao ra 4p suét cao, va pha v& da doc theo cac vét nit hién c6 bang luc kéo.

Cong nghé pha vo dat d4 bang khi nén cao 4p dang duoc ‘nghién ciru ap dung tai Nga
va Trung Qudc. bic diém cua cong nghé: Khong khi duoc nén dén mot 4p suat cao nhat dinh,
sau do khi ap sudt cao bat ngd duoc giai phong va tao ra 'song xung kich gitip hinh thanh nén
cac vét nit trén khoi da gitra cac 16 khoan gitp 1am suy yéu khéi da.

3. CONG NGHE SU DUNG CHAT DAY
3.1. NoneX TM

Cong ngh¢ NoneX TM dua trén mot hop chat day, khong nd duogc dong trong hop,
phan tng rat nhanh khi dugc dbt chay dé tao ra mot luong 16n khi vo hai, cha yéu bao gém
nito, carbon dioxide va hoi nudc, xem hinh 15, Khi hdp nay duogc bit kin trong 16 khoan, khi
ap suat cao dugc tao ra boi phan 0 g cua chat day s€ phong vao cac vét niit vi mé duogc tao ra
tur qua trinh khoan va di vao cac vét nut tu nhién gan mat phang yéu cua da, mo rong va lan
truyén cac vét nit vé phia mat ty do gan nhat cua kh01 da. S6 luong vét niit lan truyén c6 lién
quan dén cuong do ap suét 16n nhit va téc do ap suit 16n nhat dat duoc boi cac khi no ra
trong 18 khoan. Ap suét khi trong 18 khoan va cac vét nirt lan truyén lam cho khéi da bi dut
gdy tach roi nhau, tao ra su cit da thuong dugc goi 1a su tach doi.

Bua lam béng vt liéu tro tong hop

4= 4
:ITI_.“X*\

B6 phén gia nhiét Hop Nonex Day dién khoi dong

Hinh 1. So' d6 cdu tao ciia hgp NoneX TM

Cong nghé Nonex d trai qua qué trinh nghién ctru va phat trién rong rai & Anh va Tay
Ban Nha. O Anh, Nonex duoc st dung nhiéu & cac mé da phién, v6i muc dich gilr lai nguyén
ven céac phién da 16n, va ciing duoc dung dé 1am tang dién tich tiét dién giéng mo. Nonex dic
biét thich hop trong cac trudng hop khong yéu cau da bi nut v&, hodc dung hon 14 1am cho da
bi tach ra nhung khong 1am cho da bi v&. San pham dugc khoi dong bang dién va hé théng
danh lira dwoc tich hop san trong hop nén c6 kha ning chdng nudc, ddy 1a mot uu diém khac
so voi nhiéu loai thuc nd thong thuong.
3.2. Ong PCF

Ong PCF 13 mét 6ng nhya réng, mé & mot dau va duge do day chat day khong tao
khoi dang bot roi day lai bang mot nap nho. Dau kia duoc gia cong thanh hinh ném dé dé
dang cho vao 16 khoan, bo ) phan gia nhiét bang dién duoc dat trong ong chira day chét day va
dugc ndi ra ngoai miéng 16 khoan bang dy dan dién. L khoan duoc chén day bua lam bang
chat tro. Ong PCF khong tao ra tac dong ngh1en nat do v& nén nhu thude no nén luong bui va
rung dong giam dang ké. Vi dé pha v dit da thi luc cang khi pha vo bang 6ng PCF can it hon
nhiéu sao véi luc nén khi pha v& bang phuong phap khoan nbé min nén ning luong ban dau
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yéu cau dng PCF sinh ra 1a nho hon rat nhiéu so v&i viéc nd min. Vi 200g chat day cua dng
PCF s& 1am nd khéi da twong duong véi viée dung 1,2 kg thude nd vé6i 1/10 ning luong duoc
giai ph(’)ng[4]

San phém da duoc stir dung tai cac moé sau & Nam Phi va cho Kkét qua dac biét tdt vi doc
tinh sinh ra thap giup 1am giam thoi gian thong gi6 tich cuc ¢ cac moé kho thong gid, do do cai
thién nang suat 1én dén 40% (Minesite News, 2000). Khi duoc tao ra tir qua trinh ddt chat déy
trong 6ng PCF phan 16n 1a CO,, H,0, NO, CO, Ha. Trong do, cac khi doc mang lai sy mat an
toan cho mo la khi CO va NO cling xuét hién tai & murc thap Viéc bo sung mot luong rat nho
thudc nd ANFO s& lam tang khi doc tir san pham, nhung van & dudi mic téi thiéu cho phép
trong cac h¢ thong théng gio hién dai, s& giip san pham co ning luong dé pha dat da. San
pham cting cho phep nguoi dung kiém soat nhiéu hon d6 chinh xac bién cua duong 10, duong
ham, taluy... PCF tai mot sé mo ¢ Uc dugc sir dung dé pha vd dat da qua khé, chinh sira tiét
dién duong 10, guong 10, dac biét & cac 10 chg co gidi hoa PCF dung dé phéa v& da kep giap
han ché téi thiéu thoi gian gian doan cua cac thiét bi khai thac.

4. CONG NGHE PHA VO PAT PA BANG KHIi CO; LONG

Cong nghé pha v dat da bang khi CO; long bét ngudn tir Chau Au va Hoa Ky vao
nhimg nam 1930. Co ché pha da cia phuong phap né min bang khi CO; long khac voi
phuong phap nd min dua trén séng nd v6i ung sudt manh. Viéc phd v dat da cha yeu phu
thugc vao nang lugng gidn nd khi dugc tao ra boi sy thay trang thai tur thé l6ng sang thé khi,
khong chi mang lai hiéu qua cao trong viéc chuyén d6i va st dung nang luong ma con ciing
gilp giam rung chan, song xung kich, da bay, bui va khi doc... Dong thoi, khi CO; long tré
thanh diém thu nhiét, khong tao ra tia Itra va s& khong gay ra tai nan nd khit*® . Nhimg vu
diém doc dao vé an toan va bao vé moi truong lam cho nd rat thich hop cho viéc nd min gan
cac khu xay dung, nd min dudi nudce, khai thac mo than ¢6 nhiéu khi mé tan va cac hoat dong
khac, va né da tré thanh mot bo sung hitu ich cho cic phuong phap nd min truyén thong.

4.1. Thanh phﬁn ciu tric

Hé théng Cardox bao gom mot dng thép c6 do bén cao, co thé tai sir dung chira day
carbon dioxide 16ng, mat chét gia nhiét héa hoc va mot dia dé v&, xem hinh 211 Khi éng
Cardox duoc dot chay, CO, gan nhu ngay lap tic duoc chuyén ddi tir chat 16ng thanh khi. Ap
suat duoc giai phong tir khi CO, 1én dén 300mpa (3000 bar), né thadm nhap vao vét nut siéu
nho va pha v& da. Ap suat c6 thé dugc diéu chinh tir 1200 dén 2800 bar bang cach sir dung dia
v&. Phan than chira ddy CO; 16ng, mot bo gia nhiét an toan dugc lip vao dau nung, mot dia dé
v3 & ddu xa co d6 day khac nhau dé diéu chinh ap sudt. Mot vong dém duoc sir dung dé giir
dng Cadox tai chd ma khong can phai thao hodc cit. Bo phan gia nhiét héa hoc dugc kich
hoat b&i mot dién tich nho gay ra hién tugng kich nde°!

Dau khéi no

’ Pién cuc Cura xa khi

Ong 16t Devlon
l

o I

1
Van Chat gia nhiét hoa hoc Dia d3 vi Thiét bi han ché

Khi CO2 long
Hinh 2. So d6 cdu tao cia thiét bi phd vé dat da bang khi CO; long
4.2. Nguyén tic lam viéc
~ Nguyén téc cua cong ngh¢ pha v& dat da bang khi CO, long 1a: trong diéu kién ap suit
nhat dinh bom day khi CO; long vao ong gian nd, dudi tdc dung ctia by phan phat nhiét [am
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cho nhiét d¢ ctia khdi CO, 16ng 16n hon 31,4°C, ¢ nhiét do nay CO, léng chuyén thanh khi
CO,. Khi CO; long chuyén thanh khi CO; thi thé tich ctia no tang tir 600-700 lan, khi d6 ap
sudt 16n nhit trong 6ng c6 thé dat t6i 300 MPa s& lam cho vong dém bi bung ra, khi CO; sé&
phut ra véi 4p suét rit 1on gdy strc cong pha dat da.

Pai hoc M6 va Cong nghé Trung Qudc di thu duoc mot biéu d6 duong cong so sanh vé
qua trinh ting ap suit giita cac phuong pha E) nd min, phé v béng khi CO long va pha v thuy
Iyc thong qua cac thi nghiém, xem hinh 31 Tur hinh 3 ¢6 thé thay rang ap suét dinh cta vu nd
min la hang nghin megapascal voi thoi gian rat ngin, con v6i pha v& bang khi CO, long thi ap
xuét dinh s& 1a hang traim megapascal véi thoi gian dai hon nhung so sanh v6i ap suat dinh cuia
pha v& thuy luc (hang chuc megapascal) thi két qua nay cho thay tinh hi¢u qua ctia phuong
phép phé v& bang khi CO; 1ong trong nhitng méi trudng va yéu cau lam viéc dic biét.

Ap luc .
N6 min

-

E Khi CO2 long

Thuy luc

\

- Thoi gian
Hinh 3. Biéu do dwong cong so sanh qud trinh ting dp sudt giita cdc phirong phdp né min
4.3. Pham vi &rng dung

Khong c6 bat ky nguy co chay n6 nao hién dién trong khu vuc st dung 6ng Cadox vi
tat ca qua trinh ddt chdy duogc thuc hién trong 6ng Cardox kin. Khi khi duoc giai phong & tdc
dd cao nhu vay, n6 c6 thém lgi thé vé tac dong lam lanh, giip mang lai nhiét d¢ du thép dé
dam béao rang bat ky hdn hop khi hay khong khi nao khong thé bdc chay. Cardox co nhiéu
mg dung chuyén biét nhu pha v& dat da va bé tong, dao dudi ddy bién sau, dao ham, dao
giéng, dao hao va khai thac. Cardox da dugc st dung thanh cong trong pham vi mt mét
duong day dich vu dudi long dat ma khong c6 bat ky thiét hai nao d6i véi dich vu.

Cardox khong dugc phan loai nhu mot chit nd, ma 1a mot chat tao khi ap suat cao. Do
do, no khong bi rang budc voi cac han ché gidng nhu cac san pham dé chay nd. Cac dng
Cardox co thé tai sir dung, bang cach thay thé bo gia nhiét hoa hoc, vong dém, dia dém dé vo,
va nap lai CO; long, cac 6ng nay co thé duoc tai str dung nhiéu lan. Néu vong dém bi mon, né
cling 6 thé duogc thay thé. Cac 6ng co thé tai st dung gitip tiét kiém tiéu hao vat tu va giup
loai bo kha ning bi thiéu hop Cadox. Viéc thu hdi cac dng sau khi pha da phai dugc coi 1a mot
phan cua chu trinh. Can thiét 1ap cac tram nap CO; va tai sir dung 6ng Cadox gan v6i khu vire
san sudt. Tat ca cac ong Cardox déu co kich thudc tiéu chuan yéu cau 18 c6 duodng kinh
57mm, su khac biét vé ap suét chi duoc thay d6i boi cac dia dé vo. Kich thude dng tiéu chuan
lam giam tinh linh hoat cta kich thudc 13, va lam giam tinh hi¢u qua khi can khoan tay. Chiéu
sau 16 phai dugc xem xet vi cac diém phong khi khong nam & cudi 6ng. Cardox cung cép kha
nang phan manh t6t va pha v& tang da thanh cac manh l6m, dé quan ly c& hat sau pha nd. San
pham hoat dong hi¢u qua trong viéc dao va mo rong tiét dién giéng, noi khong co6 mit tu do
V6i rat it tiéng 6n hodc d6 rung tao ra.

5. CONG NGHE PHA VO PAT PA BANG KHI NEN
5.1. Co ché hoat dong
Khi khong khi duoc nén dén mot ap suit dat trude va dugc giai phong ngay 1ap tic, no
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s& tao ra mot va dap manh, gdy bién dang manh va lam hong than xung quanh gan ngudn va
cham; duoi tac dung cua song ng sudt than sé& bi cat, kéo gidn va nén hudng tam. Khi tmg
sut kéo tiép tuyén 16n hon strc bén kéo dong cia than, bén trong than s& tao ra cac vét nit
xuyén tam; khong khi ap suat cao chén vao khong gian md rong vét nirt va cac vét nit trén
than than ngay cang md rong va xam nhap sau tao thanh mot mang ludi dat gay chéo nhu
hinh 4.

Hinh 4. Co ché hoat dong ciia cong nghé phd vé ddt dd bang khi nén
5.2. Thanh phan ciia thiét bi
He¢ théng hoan chinh cia thiét bj “pha Vo dat da bang khi nén” chu yéu bao gf)m mot
tram nén khi cao 4p, thiét bi lwu trir khi ap suét cao, mot duong dng van chuyén 4p suét cao,
thiét bi phong khi, may do ap suét va cac phu kién khacl*

5.2.1. Tram khi nén cao ap

Tram nén khi cao ap sir dung loai pit tong, ap suat lam viéc dinh muc dau ra ctia n6 1a
tir 10 -100 MPa va luu lugng dong khi dau ra & mirc 0,01- 0,05 m3/phut xem hinh 5.
5.2.2. Ong dp suat cao

St dung 6ng cao su quin day thép cao ap Q/SXS J02.723, co thé chiu dugc ap suit
lam viéc 100MPa, dap tmg duoc viée két ndi gitta tram nén khi cao ap va thiét bi luu trir khi
ap SUit cao.

Hlnh 6. Thzet bz lwu triv khi dp sudt cao Hinh 5. Trgm nén khi cao ap

5.2.3. Binh chita khi ép sudt cao

Binh chtra khi ap suét cao dung dé luu trit khi 4p suat cao c6 dung tich binh chira khi
dinh muc 1a 0,5 m® (dung tich binh chira khi 1a 500L va ap sudt binh chtra khi 16n hon
100MPa), va thiét bi phong khi duoc két ndi thong qua mot 6ng ap suét cao, xem hinh 6.

Dé dam bao an toan nhat c6 thé trong qua trinh thir nghiém “pha v& dat da bang khi
nén”, binh chira khi 4p suit cao can phai cang gan 16 khoan can xt Iy cang tot, va c6 kha niang
di chuyen linh dong dudi 1ong dit.
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5.2.4. Thiét bi phong khi cao dp

Khi khi dat dén ap suit can thiét, thiét bi phong khi ap suit cao dugc kich hoat dé giai
phong khi 4p suét cao va tao ra song xung kich gitp hinh thanh nén vét nut trén khéi than
nguyén khai giita cac 16 khoan. So d cdu tao cua thiét bi phong khi ap sudt cao dugc trinh
bay trén hinh 7.

295

3 2 W) @) 03) (5 @) @0 1754/:10917?

g % 7 (@ 29) (19 @) @) e

Hinh 7. 1. Cdc b phdn két noi; 2. Chdn van mét chiéu; 3. Van mét chiéu; 4. Piston ddy; 5
Vé; 6. Khép khoan; 7. Chong bui; 8. Pai éc ddy; 9. Bu léng cat; 10. Pai éc, dai éc ; 11. Bu
I6ng ddy; 12. vong dém; 13. Vong dém; 14. Vong dém dan hoi 1; 15. Vong dém dan hoi 2; 16.

5.3. Pham vi &rng dung
Tai Trung Qudc cong nghé sir dung khi nén cao ap dang dugc Gng dung dé 1am ting
kha ning thoat khi mé tan ¢ nhiing via c6 kha nang chdy n6 cao, xem hinh 8.

i 2 5 B o ) b e B Thiét bj phong khi || L3 khoan

Tram nén khi cao a [ ; A3 ~ ’
d ! P ‘Duomg éng E]'It't bi h:m trir May do
— ~00 TTTTT han phoi 1 ap suat cao ap suat ; ; )
1 O] | P ) P = P i o Cong tac thao khi
f ,ap suat cao = g
== g%;;;: DG
| Van dicu Van an toan

| khién

Hinh 8. So do sir dung cong nghé khi nén cao dp dé thao khi cho via than
6. KET LUAN

Bai bao tong hop gidi thiéu mot sb cong ngh¢ pha v& than, dat da phi n6 min méi da ra
doi nhu: Cong nghé pha vo dat da bang chit day, cong ngh¢ pha v& dat da bang khi CO, long,
cong nghé pha v& dat da bang khi nén cao ap. Mdi cong ngh¢ hoat dong trén mot nguyén tac
hoi khac nhau, nhung dlem g1ong nhau chinh 13 ching déu sir dung khi ap suat cao dé pha (Y
da. bay co thé 13 co so tién dé trong viéc nghién ciru ing (dung cac cong ngh¢ nay vao thuc té
san xudt than cta nudc ta gitip nang cao an toan, giam thiéu tac dong dén moi trudng.
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Overview of non-blasting technology to help break coal and rock by
high pressure gas

Ngoc Minh Nguyen”, Minh Tung Dao? Thanh Hieu Trinh®
'Quang Ninh University of Industry
2VVietnam National Coal and Mineral Industries Group
3Joint Stock Company 397 - Dong Bac Corporation

Abstract: The technology of breaking coal and rock by traditional drilling and
blasting is being widely used in mining activities. However, the pressure on this technology is
increasing day by day when the depth of underground coal mining increases leading to a
large amount of methane gas accumulation, difficult ventilation; Mining areas are getting
closer and closer to residential areas and cultural heritage areas. Therefore, a number of new
non-blasting coal and rock breaking technologies were born such as: Technology of breaking
rock by propellant, technology of breaking rock with CO, liquid, technology of breaking rock
with high pressure compressed air. Using researching method and synthesising document
moethod shows that: the above advanced technologies are directed to the use of high-pressure
compressed air to break rock blocks, reduce vibrations as well as making friendly with the
environment. The content of the article will present an overview of the above-mentioned
advanced technologies.

Keywords: Non-blasting technology, technology using propellant, technology of
breaking rock by CO; liquid, technology of breaking rock by high pressure compressed air.
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PHAN II
CONG NGHE KY THUAT PIEN - CO KHiI PONG LUC
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Ung dung Psim mé phéng b bién ddi AC-AC xoay chiéu ba pha

Nguyén Thi Phac”, Bui Thi Thém
Truong Dai hoc Cong nghiép Quang Ninh
*E-mail: phucqui.edu.vn@gmail.com

Tom tat: M6 hinh hod la phuwong phap rat hiéu qua trong nghién cizu khoa hoc, mo ta
doi twong mgt cach chinh xac nhat. C6 rat nhiéu phan mém thiét ké, md phéng mach dién tie
cdng sudt, trong do PSIM la mét cong cu md phong dién tur hoan chinh. Nhom tac gia da su
dung phan mém nay dé mod phong bg bién doi AC-AC. Bg bién doi AC-AC thwong ing dung
trong diéu khién chiéu sdng, dot néng...

Tir khod: B¢ bién doi AC-AC, nhiét dién tré, diéu khién 1o nhiét, xung diéu khién,
khéu dong pha.

1. GIOI THIEU

PSIM la mot cong cu mb phong dién tir hoan chinh® cung cip nhiéu cam bién va
thiét bi do da dang nhu: dao dong, may phan tich séng, man hinh va nhiét, theo dai dong dién
truc tiép va gian tiép ciing nhu 1am viéc véi cac dong co AC va DC. Dit liéu dé ching ta c6
thé hiéu hoat dong day du cia mach dién.

Trong quéa trinh md phong, ban ¢ thé thay cac tham sé truc tiép, dong dién, dién ap va
cac tham bién khéc bang cach st dung cac phép do. Chuong trinh nay c6 stc manh Ion trong
viéc hién thi va ca nhan hoa séng. Ban c6 thé dé dang thay doi mau sic caa song, thay d6i don
vi do luong cua no, tinh toan do Ion va diém giao nhau caa song. Mot trong nhirng loi thé cua
PSIM 1a kha ning trao d6i voi MATLAB va Simulink dé mé phong chinh xac hon. Trén thuc
té, két qua cua chuong trinh nay cé thé dugc nhap dudi dang dir liéu toan hoc.

2. PHUONG PHAP PIEU KHIEN LO PIEN TRO BANG MACH PIEU AP XOAY
CHIEU BA PHA

Trong thyc té hay st dung bo diéu chinh xung &p ba phal¥! didu khién nhiét do cua céc
16 dién tro. Néu bo bién d6i xung ap ba pha duoc ghép tir ba bo bién doi mot pha va co day
trung tinh thi dong qua mdi pha s& khong phu thuoc vao dong cuaa cac pha khac.

Khi phan tich hoat dong cua so do ta can xac dinh rd xem trong céac giai doan s& ¢d bao
nhiéu van dan va nho céc quy luat dudi day ta c6 thé co duoc biéu thie dién ap caa ting giai
doan, tir 6 méi tién hanh tinh toan. Dudi day 1a cac quy luat ddn dong cua van trong mach
diéu ap xoay chiéu ba pha:

Néu mdi pha c6 mot van dan thi toan bo dién ap ba pha nguodn déu ndi ra tai.

Néu chi hai pha c6 van dan thi mot pha ngudn bi ngét ra khoi tai, do d6 dién ap dua ra
tai bang % dién ap 2 pha c6 van dan.

- Khéng thé co trudng hop chi c6 mot pha dan dong.

Ta xét hoat dong cua mach diéu ap xoay chiéu ba pha ding sau thyristor diu song
song nguoc, tai thuan trg dau hinh sao & trén va dung d6 thi quan hé gitra cong suat tai va
goc:

Cong suat tai 1a: P = 3.R.I1%. Trong d6 1 1a tri s6 hiéu dung cua dong dién tai. Dong dién
nay bién thién theo  quy luét dan dong ctia van nhu sau:

- Néu mdi pha c6 mét van dan (hay toan mach cé ba van dan):

U,
I =—="-sin(0+ 1)
R CR)
- Néu chi ¢6 hai van din ( hay toan mach c6 hai van dan ):
U,
I =—"sin(6 + 2
R (CRW) (2)
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Trong do: U, - 1a bién do dién ap day.
- la goc léch pha gitra dién ap va dong dién & giai doan dang xét.

. 4 ORI e BN L
LNV e
[ D‘\ R2
: T, . Rz —®~ S —
+
[ C .. N . R3
c : . = . R3 —
4&7 0
a) b)

Hinh 1. So dé dau day bo bién doi xung ap khong day trung tinh (a )va cé day trung tinh (b).
3. MACH PIEU KHIEN

Pong
pha

Un » Sosanh —>» Tao xung —» KB xung

A A

Phat
xung

Udk

Hinh 2. Sodo cau tric mach dieu khien , ‘

Tin hiéu dién ap cung cap cho mach dong luc chinh luu duge dwa den mach dong pha.
Pau ra cia mach dong pha cé cac dién ap thuong la dang hinh sin, cung tan sé va co thé léch
pha mét goc xac dinh so vai dién ap ngudn, goi 1a dién ap ddng pha. Cac dién ap dong pha
dugc dwa vao mach phat dién ap ring cua. Dau ra caa dién ap rang cua duoc dua vao dau vao
ctia khau so sanh. Tai d6 con c6 mot tin hiéu khac 1a dién 4p phan hdi tuong dwong véi nhiét
do caa 10. Tin hiéu dau ra khdi so sanh Ia cac xung xuat hién véi chu ky bang chu ky U
Xung rang cua co hai swon trong d6 c6 mot suon tai do |Urc| = |Udk| thi dau ra khdi xuat hién
mot xung dién ap, suon d6 1a suon sir dung. Vay c6 thé thay doi thoi diém xuat hién xung dau
ra khdi so sanh bang cach thay d6i U ,, khi gitr nguyén dang cua U .. Nhung trong da sb cac
truong hop tin higu ra tir khoi so sanh chua du yéu cau can thiét, nguoi ta can thuc hién viéc
khuéch dali, stra xung...Cac nhiém vu nay duoc thuc hién goi la mach tao xung. Pau ra khoi
tao xung ta s€ dugc chudi xung dicu khién Thyristor c6 du yéu cau ve cong suat, do doc, do
dai...Thoi diém bat dau xuat hién cac xung hoan toan trung véi thoi diém xuat hién xung trén
dau ra khoi so sanh. Khdi so sanh xac djnh goc diéu khién « . Thay doi U, c6 thé diéu chinh
dwoc vi tri xung diéu khién tie 1a diéu chinh dwoc goc o .
3.1. Khau dong pha

e S—

Hinh 3. So da‘ khdu d&ng pha
Chon dién &p xoay chiéu déng pha: U, =9 (V).
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Dién tro R, dé han ché dong dién di vao khuéch dai thuat toan A, thusng chon R,
sao cho dong vao khuyéch dai thuat toan 1, < 1 mA.

Dodé:RlziZ 3 3
I 1.10°

Chon Ry =10 (kQ2).
Gian do dién ap:

=9 (kQ).

10.00

5.00

0.00

-5.00

10,00
15.00 . . . .
L e e
5 A S X it (U (R
) A S X s (U (R
oo

IR Tols o} SO SO IS A SRR SSPURRIS ISR I SR I

-15.00 i
0.00 0.0z 0.04 0.06 0.03 0.10

Hinh 4. Gidn dé dién dp khau déng pha
3.2. Khéau tao dién ap ring cua

Hinh 5. So @6 khau tao dién dp rang cua
Phan dién ap duong cua U, qua dibét Dy, vao mach tich phan R,C,, tao dién ap rang

cua.
Phan dién 4p 4m cua U, lam m¢ thong tranzito Tr,, IGc nay tu C, phong dién nhanh
qua tranzitor Tr,, dién ap ra U, =U ., =0. Trén dau ra ciia A, ta c6 chudi dién ap rang cua.
bién ap tua duogc hinh thanh do sy nap cua tu C,. Mat khac dé bao dam dién &p tua co
trong ntra chu ky dién ap ludi la tuyén tinh thi hang sb thoi gian tu nap duoc.
T, =R,.C,=0,001(s)
Chontu C, =0,1 (uF ) thi dién tro
R,= L. LOl_G =100 (kQ)
C, 0110
Chon tranzito T, loai A564 c6 cac thong sb sau:
Dong 16n nhat & colecto ¢6 thé chiu: 1., =100 (MA)
Hé s6 khuyéch dai: B = 250
Dong cuc dai cta bazo:
le _ 100 _

o= 5 = gy =04
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pién tro R, dé han ché dong dién di vao bazo cta tranzito T, dugc chon nhu sau :
15
R3 > U N. max ~ =
I, 0410
Chon R, = 38 (kQ).

- Gian db dién ép:

=375 (kQ)

1500 : : : :
13 1 e B e I e
1 S8
000 e
2 O O S
O A A R
-15.00 ' '

5.00
0.00

-5.00
-10.00

-15.00

-20.00 H H H H
000 0.0z 0.04 0.06 008 010

Hinh 6. Gidn do dién ap khau tao dién dp rdng cua
3.3. Khau so sanh

- Hinh7.Sodokhausosanh 7 ’

bién ap U, duoc so sanh voi dién ap dieu khien U, tai dau vao A,. Tong dai SO

(U,+U ) quyét dinh dau dién ap dau ra cua khuéch dai thuat toan A ,. Khi U,= U, , khuéch

dai thuat toan sé& lat trang thai va U, s& d6i du. Ta thu duoc dién ap o dau ra A, l1a chudi
xung hinh chir nhat.

w3 Udk
o.0o
0.00 fo---e- e o T e
| ™ N, ™ AN
-SDD "w""""%"X""""'}'"\""'"_J:"\;"""_"E"_XK """"
000 Fooeo NN SR | ISR S N A RN I
ABOD [ T EEEEEEEE—— e
-20.00 I I I I
il
15.00
10.00 T S e B e B
500 |- T T I T
0.00 - --------------------------------------------------
500 |- R R S U P
[0 A R A A Y R R A A R E—
-16.00 . H ; :
Q.00 0oz Q.04 0.05 0.0s .o
Hinh 8. Gian do dién ap khau so sanh
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3.4. Khau tao xung chum

Hinh 9. So' do khau tgo xung cham

Pé giam cong suat cho tang khuyéch dai va ting sé lugng xung kich ma, nham dam
bao thyristor mé mot cach chic chan, ta dung mot b phat xung cham cho céc thyristor.
Chum xung thu duoc & dua t6i cong AND cung Vi tin hiéu nhan tir khau so sanh. Tin hiéu
dau ra s& duoc dua téi khau khuyéch dai xung.

Chon IC loai TL084 do hang Texas Instruments ché tao, cac IC nay c6 khuyéch dai
thuat ton véi cac théng sé nhu sau :

Dién &p ngudn nudi: V., = + 18 V; chon V= £ 15 V.

Hiéu dién thé giira hai dau vao: +30 V.

Cong suat tiéu thu: P = 0,68 W.

Téc @6 bién thién dién ap cho phép: ‘3—‘: =13 V/ 5.

Mach tao chim xung c6 tan sé: f = 20 kHz, hay chu ky cta xung chum:

T:%=50</xs)

Ta co: T:2R6.CZ.In(1+2%)
5

ChonR,=R,=33kQ thi T=2,2.R,.C, =50 (15)

Nén: R,.C, = %zZZ,S

ChontuC,=0,1 (4F) co dién 4p U = 16 (V) => R, = 0,228 (kQ)
Dé thuan tién cho viéc diéu chinh khi Iip mach, ta chon R 1a bién tr5 0,2 kQ.
Tin hiéu du ra khau phat xung chum:

Wh
40.00

0.00

~20.00 D-HAHEHFHEE-FH-EHH A A A B H-F A HEE -

-40.00 : : : :
0.00 0.02 0.04 0.06 0.08 0.10

Hinh 10. Gian dé dién ap khau tgo xung chim
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3.5. Chon cong AND
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TRUONG PAI HOC CONG NGHIEP QUANG NINH

Hinh 11. So d@6 phoi hop tgo xung chiim
Chon 1C4081 ho CMOS c6 4 cong AND véi céc thdng so:
Ngudn nudi: 3 = 15V; chon V= 15 V.

Cong suét tiéu thu: P = 2,5 nW/ 1 cong.

Dong lam vigc: 1, <1 mA
bién &p ung vaéi mirc logic “1” 1a2+4,5 V.
- Tin hi¢u dién ap ra:

WB

0.00

0.0z

0.06 o.0a 010
Time (s)

] Hinh 12. Gian do tin hiéu dién ap ra
3.6. Khau khuyech dai va bien ap xung

Hinh 13. So dé khau khuéch dai va bién ap xung
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W
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1200 |-
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3,00 . ) ;
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‘ Hinh 14. Gidn @6 dién ap khau khuéch dai va bién &p xung
3.7. So do nguyén ly mot kénh dieu khien
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Hinh 15. So do nguyén ly mot kénh diéu khién
10.00 5o Udk %3
5.00 / /\ \ /\ /\ 0.0o0 I
\ \ \ \ \
0.00 \ \ \ \ \ -10.00
-5.00 -15.00
-10.00 / \ \/ \/ -20.00
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500 £.00 |
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-5.00 -5.00
1000 -10.00 1 1 |
I L | -15.00
-15.00 0.00 0.02 004 0.06 008 010
15.00 : ‘ 5o,
1400 3 1 1400 |- |
13.00 ,,,,,,,,, :
12.00 : || T 1300+ i
11.00 11— 1200 -
10.00 --------- 100l :
9.00 : : : ‘ 10 L ‘
0.0o 0.02 0.04 0.06 oos 010 H
900 :
000 002 004 006 008 010
Hinh 16. Gian do dién ap mot kénh diéu khién
T
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Hinh 17. Sordo mach lyc, mach diéu khién [o dién tro.
4. KET QUA MO PHONG
~ Sudung phan mém Psim va Cég: khdi chiic nang ta xdy dung so dd mach luc va Mach di(f:u
khién c6 ket qua md phong khi dieu khién dién 4p 10 nhiét dién tro voi goc dieu khien
a =45, a=75" nhu sau:

Ve VB VT WP
400.00 :

200.00

.00

-200.00

-400.00 : : : :
0.00 10.00 2000 3000 40,00 50.00

Time {ms)

Hinh 18. Do thi dién &p pha A véi goc o = 45°
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Ve Ve VPl
40000

200,00

SO AT
Y

-400.00
0on

10,00 2000 3000 4000 5000

Hinh 19. Dé thi dién &p pha A véi a = 75°
5. THAO LUAN

Phan mém Psim 1a céng cu mé phong truc quan cac mach diéu khién dién tir cong
Suit, trén co s& md hinh md phong ta cé thé danh gia, phéan tich duoc mirc d6 anh hudng cua
cac tham s trong mé hinh. D6 ciing 1a co s dé xay dung cac mé hinh thyc trong san xuat va
diéu khien cong nghigp.

Tur két qua md phong cho thay rang bo bo bién doi dién ap AC-AC dung trong 1o
nhiét dién tré dam bao dugc yéu cau diéu chinh chinh gia trj dién ap ngudn cap.

Két qua md phong cho ta cai nhin truc quan trong diéu khién ang dung mach dién tr
cong suét, trén co s& do ta c6 thé phan tich danh gid va tim ra giai phap diéu khién t6i wu cho
16 dién tro bang cac phuong phéap diéu khién khac nhau nhu diéu khién PID, diéu khién khién
Mo - noron.
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Application of Psim to simulate a three-phase AC-AC converter

Thi Phuc Nguyen, Thi Them Bui
Qudang Ninh University of Industry

Abstract: Simulation has proven to be very efficient in scientific research, describing
objects in the most accurate way. There are many software to design and simulate power
electronic circuits, in which PSIM is a complete electronic simulation tool. The authors used
this software to simulate the AC-AC converter. AC-AC converters are often used in lighting
control, heating,...

Key words: AC-AC converter, thermistor furnaces, furnace control, control pulse,
ssynchronous stitching.
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Nghién cieu modul USB 6363 va phan mém Labview
tng dung trong cdng nghé lap rap va phan loai san pham

Nguyén Thi Trang’, L& Quyét Thing, P5 Thi Hoa
Trueong Pai hoc Cong nghiép Quang Ninh
*E-mail: trang.edu84@gmail.com

Tom tdt: Bai bao nghién ciru vé ddy truyén ldp rdp va phén logi san phim trong
cong nghiép. Trén co sé nghién ciru dé, xay dung md hinh ldp rdp va phdn loai san phdam
ing dung module USB 6363 va phan mém labview. Céng nghé de rdap va phdn loai san
phcfm da dwoc nhiéu céng trinh dé cdp dén. Tuy nhién, nghién ciru module USB 6363 va
phan mém LabVIEW ing dung trong cong nghé ldp rdp va phan logi san pham thé hién
tinh linh hoat hon trong ca giai phap vé phan citng ciing nhu phan mém. Dé ldp rdp va
phan logi san phdm, nhém tdc gid sir dung 5 tram chinh: Tram cdp phoi, tram gia cong, tram
ldp rdp, tram phdn loai va tram chuyén tiép. Khéi diéu khlen bao gom bo diéu khién trung
tam NI USB 6363 véi nhiéu tinh ndng wu viét va gid thanh rat tét. Két qua nghién ciu c6 thé
itng dung trong viéc ldp rdp va phan loai san pham trong céng nghiép.

Tir khod: Cam bién, tram, xilanh, phdn mém labview.

1. PAT VAN PE

Hién nay, lap rap va phan loai san pham 1a cong doan duoc sir dung rat nhiéu trong
thuc té san xuat. Khi dung sirc nguoi, cong viéc nay doi hoi su tap trung cao va co tinh lap lai
nén ngudi thao tac khoé dam bao dugc sy chinh xac trong cong viéc. Mat khac, c6 nhirng yéu
cau lap rép va phén loai dya trén cac yéu cau ky thuat rat nhé ma mit thuong kh c6 thé nhan
ra. Diéu nay anh huong truc tlep t6i ndng sut va chit luong san pham Vi vay, hé thong tu
dong 1ap rap va phan loai san pham ra doi da dan dap tmg duoc nhu cdu cip bach nay™

) Van dé nghién ctu lip rap va phan loai san pham da duoc nhiéu cong trinh dé cap
den. Tuy nhién lap rap va phan loai san pham tng dung module USB 6363 va
phan mem LabVIEW the hién tinh linh hoat hon trong cd gidi phap ve phan cing ciing
nhu phan mém. bicu nay cho thay bai b&o cd tinh ng dung cao va kha thi trong ca
moi truong cong nghiép!?

2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Nghién ctu day truyen Iip rap va phan loai san pham trong c6ng nghiép. Day truyen
gom 5 tram chinh: Tram cap phoi, tram gia cong, tram l3p rap, tram phan loai va tram chuyén
tiép.
2.2. Nghién ciru wng dung phan mém labview
2.2.1. Gigi thiéu vé phan mém labview

LabVIEW (Laboratory Virtual Instrument Engineering Workbench) la mét ngon
ngit 18p trinh d0 hoa ma st dung cdc biéu tuong thay vi cdc hang van ban d¢ tao ra cac mg
dung. LabVIEW |aq mot phan mém nham muc dich phat trién nhiing tng dung trong do
luong va dieu khién giong nhu ngbn ngir lap trinh C hoac Basic, tuy nhién LabVIEW
khac so voi cac ngon ngir trén la cac trinh tng dung cua nd dat trong cac VI (Virtual
Instrument)q nam trong thu vién cia labview, mdt so tng dung dac biét cua labview 1 tao cac
giao dién dé nguoi dung quan sat mot cach truc quan cac hién tugng vat 1y trén thuc te.

Labview gém c6 3 thanh phan chinh d¢ la: bang giao dién (The Front Panel), so
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dd khéi (The Block Diagram) va biéu twong va dau ndi (Theicon/connect).

Front Panel 13 giao dién ma nguoi st dung hé thdng nhin thiy. Cac VI bao gém
mot giao dién nguoi dung co tinh tuong tac, ma duoc goi la bang giao dién, vi n6 md phong
mat truéc cua mot dung cu vat ly. Bang giao dién ¢ thé bao gom cac nim, cac nit day,
cac do thi va cac dung cu chi thi va diéu khién khac.

2.2.2. Lap trinh trén Labview

LabVIEW c6 hai cira s6 14 bang giao dién (The Front Panel), so d6 khdi (The
Block Diagram). Nguoi dung thao tac trén ca hai cira s6 trén. Giao dién cuia Front Panel
gidng nhu giao dién st dung cuia c4c thiét bi vat ly, Front Panel chu yéu 1a mot té hop cac
Control va Indicator. Control md phong céc thiét bi ddu vao cua may va cung cip di liéu
cho Block Diagram. Indicator md phong cac thiét bi dau ra cia may dé hién thi cac dir liéu
thu dugc hay duoc phét ra tir Block Diagram cua VI. C6 thé dit cac Control hay
Indicator 1én Front Panel théng qua bang control. Cira s6 Diagram c6 cac Block Diagram
ctia VI 12 md nguodn dd hoa cho VI. Xay dung Block Diagram bang cach ndi véi nhau cac
dbi twong guri hay nhan dir liéu, thuc hién cac ham cu thé, diéu khién qua trinh truyén.
Phan Diagram thé hién nhimg ddi tugng chinh cua chuong trinh: cac Node, Terminal va
day ndi. Dé khoi tao mot chwong trinh trong labview ta c6 thuc hién nhu sau: chon File, Iya
chon NEW VI, day la cach nhanh chong va dé thao tac nhat, khi d6 s& xuat hién dong thoi
hai cira s6 The Front Panel va The Block Diagram khi d¢ ta s& thao tac trén hai cira sb
trén dé 1ap chuong trinh hodc giai quyét cac yu cau bai toan!®!,
3. NGHIEN CUU MODULE USB 6363 VA PHAN MEM LABVIEW UNG DUNG
TRONG CONG NGHE LAP RAP VA PHAN LOAI SAN PHAM

3.1. Giéi thiéu vé module USB 6363
So d6 chan caa module USB 6363 thé hién trén hinh 1.

CONNECTOR O CONNECTOR 1
) ‘ , )
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Hinh 1. Module USB 6363
Mo ta khai quat vé chirc nang cac 1/0:
- C4c chan P0.1, P0.2, P0.3..., P1.1, P1.2: c6 thé 1am chirc nang la Input/ OutPut:
) - Chan Input: Dung dé doc tin hiéu cac nut nhin, hodc dung dé doc gia tri tir cac cam
bién dang s6 (0 hodc 1).
Vi du : Chan P1.1 duoc ndi v6i nat nhan. DE doc dugc tin hi¢u 0 hodc 1 tir nit nhén

Ky yéu Hoi nghi KHCN lan 7, thang 5/2022 123




TRUONG PAI HOC CONG NGHIEP QUANG NINH

do thi nguoi 1ap trinh phai khai bao/cai dat chan d6 la chan Input.

Twong tu dé doc dugc tin hidu 1 cam bién quang nhan biét c6 phoi hay khong thi
nguoi 1ap trinh phai khai bao 1a input.

~ Chan OUTPUT: D¢ xuét dit liéu du ra trén cac chan diéu khién dé diéu khién cac co

cau chap hanh (van, dong co, may bom...) hodc cac chi thi LED thi ngudi dung phai khai bao
cac chan do 1a OUTPUT.

Vi du: Chan P1.3 duoc két ndi v6i dong co DC thi chan két ndi phai duoc khai bao 1a
OUTPUT.
3.2. Xay dung md hinh lap rap va phan loai san pham
3.2.1. Yéu cau

M6 hinh phai dam bao mot s6 yéu cau ki thuat chung nhu sau:

- M6 hinh co ban phai pht hop véi nguyén ly Iap rap va phan loai trong thyc té;

- Lip rap, dau ndi va van hanh diéu khién dé dang;

- Str dung céc vat tu, thiét bi, linh kién thdng dung dé dé dang thay thé sira chita;

- Pam bao tinh tham m§ va gon gang.

- Céc co cau truyén dong, két néi phai dam bao cting viing va tudi tho caot®l.
3.2.2. Lua chon phuwong dan

Trén yéu cau ky thuat da phan tich ¢ trén nhém tac gia lya chon phuong 4n thiét ké
caa mo hinh lap rap va phén loai san pham nhu hinh 2.

— 1: Ong dung san phim

2: Xilanh ¢ip san phim(MAL-25x150-S)
3: Xilanh nhin san pham(MAL-20x150-S)
4: Xilanh gia cong(MAL-20x75-S)

5: Sensor xdc nhin san pham

6: Xylanh kep(MHZ2-16D)

7: Xylanh ning ha(TN 20x60)

8: Xylanh hanh trinh vao ra(CY 1L20H-200)
9: Xylanh cép phoi lip(MAL-20x100-S)
10: Ong dung phéi lip

11: Xylanh ddy san pham(MAL 20x75-S)
12: Xylanh day san pham(MAL 20x75-S)
13: Sensor xic nhin san pham

14: Ddy belt bang ta

15: Ddng co bang tai

16: Sensor phén loai 1

17: Sensor phén loai 2

18: Gi61 han hanh trinh

19: Truc vitme

20: Thanh trugt

21: Xylanh vao ra(TN 20x60)

22: Xylanh ning ha(TN 20x60)

23: Pong co vitme

24: Day dai

25: H¢ thong diéu khién dién

Hinh 2. Mé hinh ldp rdp va phdn loai san pham

Quy trinh hoat dong ctia mo6 hinh duoc chia lam 7 giai doan:

Giai doan 1: Tram cép phoi kiém tra phoi trong dng khi tram trong trang thai sdn sang
xi lanh day phoi hoat dong dua phdi dén vi tri dé chuyén tiép dén tram gia cong sau do thu ve
vi tri ban dau. (Trén tram 1 dugc trang bi cam bién phoi tai vi tri chd chuyén ti€p, cam bién xi
lanh dé xac dinh trang thai xi lanh cép phoi va bang dieu khién)

Giai dogn 2: Tram chuyén tiép di chuyén dén tram cp phoi (Tram 1) gip phdi & tram
1 di chuyén sang tram gia cong (Tram 2) va dat phoi vao vi tri tram 2 dé cho gia cong (Tram
gia cong phai ¢ trang thai san sang, khong c6 phdi nao dang thuc hién gia cong). (Trén tram 5
duoc trang bi cam bién xi lanh dé xac dinh trang thai xi lanh va co cau dich chuyén vi tri nho
dong co budc va truc vit me).

Giai dogn 3: Tram gia cong khi nhan dugc phoi cho gia cong va cac co cAu & trang
thai san sang, co cau xi lanh dua phoi vao vi tri gia cong. Khi dén vi tri gia cong cho cho xi
lanh gia cong va sau khi gia cong xong dua phoi da dugc gia cong trd lai vi tri ban dau dé
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chuyen sang tram tiép theo. (Trén tram 2 dwoc trang bi cam bién phoi tai vi tri chd' chuyén
tiép va cam bién xi lanh dé x4c dinh trang thai xi lanh).

Giai doan 4: Tram chuyén tiép di chuyén dén tram gia cong (Tram 2) gap phoi & tram
2 di chuyén sang tram lap rap (Tram 3) va ddt phoi vao vi tri tram 3 dé cho 1p rap (Tram lap
rap phai ¢ trang thai sdn sang, khong c6 phdi ndo dang thyuc hién lap rap).

Giai doan 5: Khi Tram ldp rap nhan duoc phoi di dugc gia cong va chd 1ap rap cac xi
lanh cap chi tiét lap dé xi lanh gdp chi tiét lap ldp vao ding vi tri gia cong phdi. Sau khi lép
xong cac co vé vi trf ban ddu va gui tin hiéu bao hoan thanh dé chuyen san pham sang tram ké
tiép. (Trén tram 3 dugc trang bi cam bién phéi tai vi tri chd chuyén tiép va cac cam bién xi
lanh dé xé4c dinh trang thai xi lanh).

Giai dogn 6: Tram chuyén tiép di chuyén dén tram lap rap (Tram 3) gp san pham o
tram 3 di chuyén sang tram phan loai (Tram 4) va dat san pham vao vi tri tram 4 dé chd phan
loai (Tram phan loai phai & trang thai san sang, bang tai dang dung).

Giai doan 7: Khi tram phan }oai nhan dugc san phém bang téj hoat dong dua san
phém t6i vi tri cac khay chira san pham tai vi tri khay chira dat cam biém xac dinh loai san
pham va xi lanh x€p san pham dé dua san pham vao khay chira. Sau khi san pham duoc sap
xEp xong bang tai dung dé cho lan keé tiep.

3.3. Xay dung chwong trinh lip rap va phan loai san pham trén Labview

Qua trinh cép phoi va nhén phéi thyc hién cac cong doan gia cong lap chi tiét twong
ung tung tram va phan loai san pham phoi vao cac khay chira trong ting.

Chuong trinh lp giap va phan loai san phidm dugc thé hién nhu hinh 3.

| Mainsi Biock Diagram a x
Fie Ecl View Projct Opemie Tool Window Help E
n Fon o - D b . Y ]

$& N § I8 s s [176 Applcation Font

Hinh 3. Chirong trinh gidm sat va phén logi san pham trén Labview

1. Khoi tao trang thai ban dau cta cac tram;

2. Tram 1 tién hanh cip phoi;

3. Tram 5 ha tay rdi liy phoi;

4. Tram 5 di chuyén vi trf tir tram 1 dén tram 2;

5. Tram 5 tién hanh thyc hién Ra — Ha -Nha (RHN) sau d6 nha nang thu (NNT);

6. Tram?2 tién hanh kéo phoi- sau d6 tram 2 gia c6ng phoi. Sau khi gia cong xong tram

2 tién hanh day phoi ra dé tram 5 tién hanh qua trinh bat dau nhan phoi;

7. Tram 5 tién hanh qua trinh Nang-Ra-Ha (NRH), sau khi két thuc qua trinh NRH
tram 5 ti€ép tuc thuc hién qua trinh Kep-Nang-Thu (KNT);

8. Sau khi kep phoéi xong thi tram 5 di chuyén vi tri tir tram 2 dén tram 3;
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9. Tram 5 tién hanh thuc hién qué trinh Ra-Ha-Nha (RHN);

10. Tram 3 tién hanh déy chi tiét 1ap rap, tram 3 tién hanh qué trinh Ha - Kep - Nang;
11. Tram 3 tiép tuc thuc hién qua trinh Ra - Ha - Nha (RHN);

12. Tram 3 thyc hién qué trinh thu vao;

13. Sau d6 tram 5 tién hanh qua trinh Ha - Kep - Nang dé 1iy phéi cho qua trinh tiép

14. Sau khi kep phéi xong tram 5 di chuyén vi tri tir tram 3 dén tram 4;
15. Tram 5 thuc hi¢n qua trinh Ra - Ha - Nha (RHN);,
16. Chuong trinh tién hanh kiém tra c6 phoi hay chua néu co thi dong co bang tai

chay. Phoi s€ dugc di chuyén qua cac cam bién phan loai san pham .

Cam bién Phén loai san pham loai 1 (Cam bién tir)
Cam bién phan loai san pham loai 2 (Cam bién quang)
Chuong trinh s& tién hanh kiém tra loai san pham sau d6 tién hanh déy xi lanh twong

ung voi loai sdn pham tuong Gng.

3.4. Mt s6 hoat dong cira tram 5 rng dung module USB 6363 va phin mém Labview

>

Tram 5 Nha - Ra - Ha. ) .
Sau khi di€u khién cap phoi cho tram 1, tién hanh cho tram 5 Nha - Ra - Ha nham muyc

dich bat dau cho qua trinh 14y phéi.

Automation Production Line Model Function test

Test PLSP? S
Phan loai 5P

© Other

0000000000060 6006006:

Actuator2 result

s5.Nha ]

Hinh 4. M6 td trang thdi cdc cam bién ciing nhw co cau chdp hanh khi chon S5.Nhd

126

Automation Production Line Model Function test

Actuators

Test PLSPT Sensors error out

status  code

oo o §7 SLiDey () SHXinSPL @) ¥ : y
> b 0
o S1.Phoi .) S4.XilnSP2 .) cource ’ SZGmCm\g
SAinDay @) SHXinSP3 @) ?
S2inGiaCong ) ISP (@) - 9
Actuater ~ 4 @ ° :
ok 0 s2phoi @) () ) 3Nang Ha §
SinDay | a2 @) ? :
= =~ error out 2 S3Wao
@ status SBinkep @) 43 @) P )
. \ Suinks @ SKep ) i 9 o
0 S J S inking @) SVeo @ souce z S4.0ySPL
QBT () SSNang ) ° $40ay5P2
SkeiThudhT (@) S5hs @) : 402503
S5.Home @ S4.Motor
v ’ 4
? S5Kep

Actuator 2
$5.Ra

result

Hinh 5. M6 ta trang thai cdc cam bién ciing nhir co cau chap hanh khi chon S5.Ra
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> Tram 5 tién Hanh - Kep - Nang - Thu: ) ) o
Sau khi tram 5 Nha - Ra - Ha xong, tram 5 tién hanh lay phoi (d€ cap phoi cho tram 2)
thong qua co cau Kep — Nang - Thu.

Automation Production Line Model Function test

Actuators

Test PLSP?

@) @

@) @)

(@) @)

et @) @
® o
(@) ()

Q@I st @) @)
@) @)

° STOP D ,:,)

@) @)

() ()

()

Actuator 2 result

|S5Kep

Hinh 6. M6 ta trang théi cdc cam bién ciing nhir co cdu chap hanh khi chon S5.Kep

Automation Production Line Model Function test

Actuators

error out

OO

OIOIOIOIOIOIONK
000000000000

Actuator 2

55.Nang

Hinh 7. Mb ta trang thdi cdc cam bién ciing nhw co cdu chdp hanh khi chon S5.Ning

Automation Production Line Model Function test

Actuators

error out

0000 eeee o0

OO

Actuator 2 result
IS.Thu °

Hinh 8. M6 ta trang théi cdc cam bién ciing nhie co cau chap hanh khi chon S5.Thu
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‘Tram 5 thuc hién thu vé nham muc dich tranh va cham véi cac tram khac (tranh hu
hong vé mat co khi).
4. KET LUAN

Bai bao nghién ctru vé 14p rap va phan loai san pham trong cong nghiép. Nghién cau
ng dung phan mém Labview, xay dung mo hinh phan cimg va chwong trinh diéu khién tng
dung module USB 6363 va phan mém labview. Nghién ctu module USB 6363 va phan
mém LabVIEW tng dung trong céng nghé Iap rap va phan loai san pham thé hién tinh linh
hoat trong ca giai phap vé phan cang ciing nhu phan mém.

TAI LIEU THAM KHAO

[1]. Pham Thugng Han, Nguyén Trong Qué, Nguyén Van Hoda, Ki thudt do lwong cAc
dai lvong vat li, Nha xuat ban Gido Duc, 2006.
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Research on USB 6363 module and Labview software applied in
assembly technology and product classification

Thi Trang Nguyen, Quyet Thang Le, Thi Hoa Do
Quang Ninh University of Industry

Abstract: Research paper on assembly lines and product classification in industry. On
the basis of that research, build assembly model and classify products, apply USB 6363
module and labview software. Assembly technology and product classification have been
mentioned by many works. However, studying the USB 6363 module and LabVIEW software
applied in assembly technology and product classification shows more flexibility in both
hardware and software solutions. To assemble and classify products, the author group uses 5
main stations: billet feeding station, processing station, assembly station, sorting station and
relay station. The control block includes the NI USB 6363 central controller with many
preeminent features and a very good price. Research results can be applied in the assembly
and classification of products in industry.

Keywords: Sensor, station, cylinder, labview software.
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Thiét ké mach bao vé lién dong ro dién trong khéi dong tir phong no

Ps Nhu Y, Nguyén Trudng Giang', Nguyén Tién S§*,
Ngé Xuin Cuong?, Bui Trung Kién®
Y Treong Bai hoc M6 - Pia chdt
’Khoa Kj thugt va Cong nghé, Bai hoc Hué
3Truong Pai hoc Cong nghiép Quang Ninh
*E-mail: donhuy@humg.edu.vn

TOm tdt: Theo quy dinh an toan, khdi dong tir phong né bat bugc phdi trang bi mach
bao vé lién dong ro dién. Khi lam viéc khai déng tir thiwong xuyén bi hu héng cac mach diéu
khién bdo Vé, trong dé c6 mach lién dong bao vé ro dién. Hién nay, chuwa c6 tai liéu huéng
dan tinh toan thdng sé mach bdo Vé lién déng ro dién, dan téi khong ngi dia héa dwoc san
pham ciing nhw khéng sira chita dwoc cac mach b hw héng mét cach bai ban. Ngi dung
nghién cizu trong bai bao sé trinh bay gidi phap tinh toan thiét ké thong sé mach bdo vé lién
déng ro dién sir dung trong khoi déng tir phong né. Ket qua nghién cuu Cua bai bdo la co so
khoa hoc tién téi ngi dia héa khoi dong tir phong NG ciing nhw givip ich VAo viéc sira chira
khec phuc hur hong cia khai déng tir trong thuec zé.

Tir khoa: Khdi dong tir phong né, bao vé, lién dong ro dién

1. PAT VAN PE

Khoi dong tir phong n6 1a nhimng thiét bi chinh trong mang dién mo ham 10 duoc sir
dung dé dong cat didu khién tir xa dong co dién. Khoi dong tir phong no lam viéc trong mang
dién mo6 ham 10 noi c6 mdi trudng nguy hiém vé khi bui nd va cé diéu kién vi khi hau khic
nghiét nén d01 h01 nhiéu dic tinh k§ thuat khac biét so v6i khoi dong tir trong cong nghiép
thong thuong

Theo QCVN 15:2021/BCT, quy dinh céc diéu kién k¥ thuat dam bao an toan dbi voi
khoi dong tur phong né str dung trong mo ham 16, trong d6 phan mach bao vé lién dong ro
dién 14 yéu cau trang bi k§ thuat bat budc ddi voi khai dong tir phong né,

Véi diéu kién van hanh va méi truong khic nghiét nhu méi truong moé ham 10, cac
mach diéu khién bao vé sir dung trong khai dong tir phong nd trong d6 c6 mach lién dong bao
vé ro dién thuong xuyén xay ra hu hong. Viéc khong lam chu duge cong nghé tinh toan thiét
ké dan t6i khong thé sira chita cac mach hu hong nay mét cach bai ban ma phai nhap khau cta
céc thiét bi chinh hang gay lang phi ngan sachf®*!.

Nbi dung nghién ciru trong bai béo di trinh bay giai phap tinh toan thong s6 mach bao
vé lién dong 1o dién sir dung trong khoi dong tir phong nd. Két qua nghién ctru cua bai bao 1a
co so khoa hoc lam chii cong nghé dé tién téi ndi dia hoa khoi dong tir phong nd ciing nhu
gitip ich can bo k¥ thuat dang 1am viéc thuc té viéc sira chita khic phuc hu hong cua khoi
dong tir phong nd.

2. PAC PIEM VA YEU CAU CUA KHOI PONG TU PHONG NO

Khoi dong tir duoc sir dung dé dong cit mang dién trong ché d6 binh thuong hodc su
cd, khoi dong tir trong moé ham 10 duoc thiét ké trén hinh 1.
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Hinh 1. Khoi dong tir [IMBH Lién bang Nga
Trong d6: 1 - Khoi diéu khlén 2 - bé phdn dau vao; 3 - tay cau dao cach ly; 4 - cau

dao cdch ly dao chiéu; 5 - cdng tdc to; 6 - vé khéng tham né; 7 - khoi bdo vé; 8 - bién dp
gidm dp; 9 - thanh truot; 10- cdc cwe ddu xuyén qua; 11 - ndp

Céc thiét bi khai thac than lam viéc trong nhitng diéu kién ning nhoc hon nhiéu so véi
cac diéu kién lam viéc cua cac thiét bi cd dinh hodc cac thiét bi trén mat dat. Vi vay, cac may
khoi dong tir diéu khién nhing thiét bi d6 phai c6 cu tao thoa man nhiing yéu cau cao hon so
v6i nhitng yéu cau dé ra cho cac may khéi dong tir thong thuong. Nhing yéu cau chinh trong
s6 cac yéu cau do la:

- Chéc chan va thuan loi trong van hanh;

- Loai trr dugc nguy co di¢n giat;

- C6 bao vé mat dién;

- Mo ¢6 khi va bui nd mach diéu khién phai co tinh an toan tia lira;

- C6 bao v¢ khi chép mach diéu khién;

- Giam t6i muc it nhat s6 16i cp trong mach diéu khién, khoa lién dong va tin hiéu.

Déi voi méi truong khic nghiét nhu méi truong mo ham 10 thi viéc loai trir nguy co
dién giat trén cac may khoi dong tu phong nd 13 yéu cau bat budc dugc quy dinh trong QCVN
15: 2021/BCT. Bé thyc hién viéc loai trur ' nguy co dién git trén cac may khoi dong tur phong
nd duoc thyuc hién bang 2 bién phéap chu yéu sau day[6

- Giam dién ap trong mach diéu khién xudng gidi han an toan;

- Khéa lién dong ro dién ngan khong cho phép dong dién vao nhanh bi ro.

Dé giam dién 4p diéu khién xuér}g gi01 han an toan, nguoi ta dung mot bién 4p ha ap
660V/12V - 36V. Cudn lyc ctia cong tac to chinh dugc dong bang tiep diém cua mdt role
trung gian. Theo luat an ,toz‘m, mach diéu khién cég thiét bi ¢co diph va di d@ng kh()ng duoc
dung dién ap trén 36V néu dung cap va trén 12V néu dung day tran trong h¢ thong chong tia
ltra. Trong nhitng mé khong c6 khi va bui nd, dugc phép dung dién ap 24V vdi day tran[4].

3. THIET KE MACH BAO VE LIEN PONG RO PIEN TRONG KHOI PONG TU
PHONG NO

Tai lieu! dua ra so dd nguyén ly bao vé trong khoi dong tir phong nd nhu hinh 2.
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Hinh 2. So d6 nguyén ly bao vé khéi déng tir KBZ

Mach bao vé lién dong ro dién trong khoi ddng tir phong né 1a Bloc LD. Nguyén Iy c6
ban ciia LD gom ba khau co ban:

- Khau dau vao léy va xu 1y tin hiéu kiém tra dién tré cach dién: nhiém vu cua khau
nay 1a xac dinh duogc dién tré cach dién cua cap du ra dau tir khai dong tir toi dong co dé dua
tin hi¢u t&1 khau so sanh véi gié tri dién trd cach dién yéu cau, tin hiéu cung cép vao khau nay
la chan A2, A3.

- Khau so sanh: c¢6 chung nang so sanh dién tré cach dién khi dong khéi dong tir voi
gi4 tri dién tro cach dién yéu cau dé dua tin hidu dén khau chap hanh tin hiéu dau vao B10

- Khau chdm hanh: 13 khau nhén tin hiéu tir khau so sanh dua téi dé tac dong theo tin
hiéu dit ban dau.

Viéc chua tinh toan chi tiét hoa Bloc LD nay gay kho khan trong viéc ndi dia hoa san
pham ciing nhu stra chita trong thuc té. So do nguyén Iy thiét ké mach bao vé lién dong ro
dién trong khai dong tir phong nd cho dong co trén hinh 2.

cs C6 C3  C4
KTCD Rt @ RA1 q-FRLmzL| RL,1
ccLé A — R38
S l R40
o VR3
~ 36\ j;: pz3 | =
X3 c6| —— R42 C5
c7 T
+ —e .
" H H [Tl =

2RTr3 2RTr4 3RTr3 3RTr4

Hinh 3. So d6 nguyén Iy mach kiém tra dién tré cach dién trude khi dong dién

Trudce khi khoi dong, sau khi role 3RTr duoc cép dién, n6 dong cac tiép diém thuong
mé 3RTr3 va 3RT4 lam kin mach kiém tra dién tré cach dién. Dong kiém tra dién trd cach
dién di theo duong: Cuc duong ciia ngudn kiém tra dién trd cach dién, dién tro R44, R41,
chiét ap VR4, di¢n tré R42, mass cua so dd, cuc tiép dat, dién tro cach dién cua mang (phén
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mang phia sau tiép diém chan khéng CJZ), dong co va cap ndi, cac tiép diém 2RTr3, 2RTr4,
3RTr3, 3RTr4, cuc 4m ngudn kiém tra dién tré cach dién.

Khi dién tré cach dién so véi dit cao hon 22kQ thi role kiém tra cach dién RL.4 cO
dién. Tiép diém thudng mé RL1 trong mach so cép bién 2}51]3 diéu khién BADK déng mach
cho bién ap diéu khién BAPK nén c6 thé khai dong dong col

Khi dién tr& cach dién so véi dét thip hon 22kQ) thi role kiém tra cach dién RL.q mat
dién. Tlep diém thuong mo RLcgl trong mach so cap blen ap diéu khién BAPK hé mach. Do
méy bién ap diéu khién BADK bi mat nguon cung cip nén mach dleu khién khong co tac
dung va vi thé bo khoi dong tir khong thé khai dong duge. Pong thoi, tiép diém thudng dong
R’Lch dang & trang thai mao 1ap tirc dong lai 1am cho dén canh bao ro dién L3 sang bao hiéu sy
cO.

Néu nhu dién tr& cach dién duoc hodi phuc lai binh thudng, role kiém tra cach dién
RL 4 tu dong dugc cép dién nén diém tiép diém thuong mé RL41 dong lai cép dién cho may
bién ap BAPK, dong thoi dén canh bao ro dién L3 tit do tiép diém thuong dong mé ra. Luc
nay c6 thé khoi dong tiép.

Pé kiém tra kha ning sin sang lam viéc ctia mach kiém tra dién tr¢ cach dién 4n nut
thir T, deén canh bdo ro dién L3 phai sang

Chon nguén nudi Ec=12V, role dién tr RL,s ¢0 Ugn=12VDC, RRL—28SQ tiép diém
5A/250VAC. Khuéch dai thudt todn OA6 chon loai chuyén 1am mach so sanh, kiéu dau ra cuc
g6p ho mach LM393 e,

3.1. Tinh khau thira hanh
- Tinh dong cuc gop bao hoa cua tranzito T4
E 12

o ®—==——=42mA
R, 285

Chon tranzito T4 NPN loai C828 ¢6 £ =130 ; Pemax=400mW; Iemax=50mA.
- Tinh dong cuc gbc bao hoa cua tranzito
| o5 zlﬁzﬂzgzgyp‘
B 130
Chon dy trir 2 1an |, = 21, = 2.323 =646pA, |, = 21 = 2.646 =1292uA =1,292mA
-Tinh téng dién tro:

E
(Rae + R37) =—=

-U
3l

BE 12_0’776 =11,6kQ
3.323.10

B
Chon R37 = 2,7kQ
- Tinh chon dién tré Rag

R36 = (R36 + R37) - R37 =11.6 - 2,7 = 8,9kQ ChOH R36 = 5’6kQ

- Tinh chon R, = % =1,08kQ2. Chon R, =1kQ.

Chon diot D13, D14 loai 1N4001

3.2. Tinh khau dau vao liy va xir Iy tin hi¢u kiém tra dién tré cach dién

- Tinh dién ap sau cau chinh luu CCL6

U, =09U, =0,9.36 =32,4V

Chon ngué)n kiém tra dién trd cach dién: Ug,=4%5,1=20,5V

Chon dong kiém tra dién trd cach dién lon nhét (tng vobi dién tro cach dién béng
22kOhm) khoang 1mA.

Pé dam bao nguén kiém tra dién trd cach dién 6n dinh, it phu thudc vao nhiét do, do
dong tai nho nén chon so db 6n ap kiém tham sb ding didt Zener c6 Uz=5,1V gdm 4 di6t mac
ndi tiép loai BZV55-5V1.
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- Tinh chon dién trd han ché R44: Chon dong lam viéc cua diot on ap Iz=5mA co:
lraa=17z+14=5+1=6mA
U,-U, 324-205

R44 _

Y

w=
I

do

R44 IR44
P... =R, 1%, =198.10%(6.10°)* =0,071W

Chon dién tr& chuan R44=2,2kOhm, 4W.

Cac tu dién chon: C6=470uF, 100V; C7=0,33uF, 100V; C8=0,1uF, 100V.

Tinh chon cau chinh luu CCLS5.

- Bién 4p nguoc cuc dai dat 1én diot trong nura chu ky khong dan dién:

Uin=1,41U,=1,41.36=50,76V
- Dong di¢n trung binh qua diot:

do

R =1,98kQ

ID:IR44/2:6/2:3mA
Chon cau diot loai KBP210, chon cac dién tré R41=R42=1kOhm, chiét ap VR3 loai
1kOhm.
- Tinh dién ap dat vao dau vao khong dao cua khuéch dai thuat toan OA6: Vi dién trd
cach dién gidi han bang 22kOhm, dién ap dua t6i dau vao dao ctia OA6 16n nhit va nho nhat
bang:

U 20,5
U, = € VR,+R,)=—""—(@1+1) =164V
oABmax Rcd+R41+VR4+R42( «*Ra) 22+1+1+1( =1
U, = Yy 20,5 1=0,82V

omn TR YR, +VR,+R, © 22+1+1+1

Chon dién trd thtr ro R43=10kOhm, 4W.
3.3. Tinh khau so sanh

Dé tao ngudng dua t6i dau vao khong dao ciia OA6 nam trong dai tir 0,82V dén 1,64V
chon R38=9,1kOhm; R39=1kOhm, finh dién 4p ngudng dit vao dau khong déo ctia OAG:

U -—— e R -12 1 118v
° R,+R, 91+1

Vay chiét 4p VR3 chinh dinh & miac U, =118V.
Dién tré dau vao OA6 chon Ryp=10kOhm, tu dau vao déo ciia OA6 chon C5=0,1uF,
,Dl_ra trén két qua tiph tpén ,théng sO mach bao vé lié’n dong ro dién, nhém tég gia cling
da tiép tuc cong viéc thiet ke che tao mach in cling nhu lap ghép linh kién theo ket qua tinh
toan.

Hinh 4. Bo mach thiét ké va ché tao
a- Mach in; b — Mach sau khi lap rap
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Trén hinh 4 1a mach bao v¢ lién dong ro dién phong nd (hinh mau do) duoc thiét ké trén
mot ban v6i cac mach bao vé khac trong khéi dong tir phong nd. Pinh huéng nghién ctru tiép
theo nhom tac gia s& cong bd két qua nghién ctru thiét ké cac mach bao vé con lai trong khoi
dong tir phong nd va hoan thién mach ché tao dé thir nghiém két qua nghién ctru trong phong
thi nghiém va tién t6i thir nghiém trong thuyc té.

4. KET LUAN

Két qua nghién ciru ciia bai bao 1a co so khoa hoc 1am chu cong nghé dé tién téi noi
dia hoa khoi dong tir phong nd ciing nhu giup ich cac bd ki thuat dang 1am viéc thuc té viée
sira chita khic phuc hu hong cia khai dong tir phong nd. Nhitng co s tinh toan thiét ké trén
1a nén tang dé ngudi cac bd ki thudt c6 co sé lua chon linh kién thiét bj ban dau tir d6 hiéu
chinh thong sé dé tién toi lam cha cong nghé.

Vi co so tinh toan thiét ké mach bao vé lién dong ro da dua ra nhu & trén dé khéng
dinh dugc két qua tinh toan 13 ding ddn thi can thiét phai tién hanh ché tao thir nghiém mach
trong phong thi nghiém trudc khi tién t6i thuc nghiém trong thyuc t& va tién t6i thuong mai
héa san pham.
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Design of leakage interlock protection circuit
in explosion-proof starter

Nhu Y Do™", Truong Giang Nguyen®, Tien Sy Nguyen®,
Xuan Cuong Ngo?, Trung Kien Bui®
'Hanoi University of Mining and Geology
2School of Engineering and Technology, Hue University
*Quang Ninh University of Industry

Abstract: Explosion-proof starter is required to be equipped with an electric leakage
interlock circuit. Explosion-proof starter frequently fails the leakage protection interlock
circuit. Currently, there are no guidelines for designing the leakage interlock protection
circuit. Research content in the article, design of leakage interlock circuit in explosion proof
starter The research results are the scientific basis for localizing the starter from the
explosion room as well as helping in the repair and damage of explosion proof starter in
practice.

Keywords: Explosion-proof starter, protection, leakage interlock
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Xac dinh thong s6 nam cham vinh ciru trong dong co LSPMSM
toc dé 3000 vong/phut

DS Nhw Y!', Lé Anh Tuan?, Ngé Xuan Cuong®, Bui Trung Kién*
lTru’o‘ng Pai hoc M6 - Pia chat
Triwong Pai hoc Cong nghiép Ha Ngi
3Bati hoc Hué
*Trirong Pai hoc Cong nghiép Quang Ninh
*E-mail: donhuy@humg.edu.vn

Tom tdt: Pong co dong bé nam cham vinh ciru khoi dong tryec tiép tir heéi (LSPMSM)
ngay cang dwot sir dung nhiéu trong thuc té vi ¢d hiéu sudt cao. Tuy nhién, khi tinh toan thiét
ké dong co LSPMSM, phirc tap nhat 1a phan tinh todn nam chéam vinh ciru (NCVC), dac biét
lai cang khé khan déi Vé6i loai déng co c6 toc dp cao. Néi dung cia bai bdo sé xdc dinh
phiong dn bé tri va théng sé ciia NCVC trong dong co LSPMSM téc dé 3.000 vong/phiit,
thong sé sau thiét ké sé duwoc khdo sdt dac tinh 1am viéc cia dong co trén pham meém
Ansys/Maxwell.

Tar khoa: Dong co LSPMSM, ansys/Maxwell, nam chdm vinh ciru

1. PAT VAN DE

Hién nay, str dung tiét kiém, hiéu qua ning luong 1a mot trong nhitng yéu cau hét stc
quan trong dé phat trién bén vimg ddi ]pho v6i nguy co can kiét cac ngudn nhién liéu hoa
thach va tac hai 6 nhiém moi truo’ng Pong co dién tiéu thu dién ning 16n nhat chiém
khoang 70% tong dién nang ludi dién, trong d6 dong co khong dong bo (IM) dang dugc sur
dung rong rdi. Viéc nang cao hiéu suat dong co IM 1én mic hiéu suit cao theo tiéu chuan
IEC60034-30 dang thyc sy kho khan!™,

Pé tiét kiém nang lugng mot giai phap thay thé cho dong co IM 1a sir dung dong co
doéng bo nam cham vinh ciru khoi dong tryc tiép tir lugi (LSPMSM). Pong co LSPMSM
khong cé t6n that trén rotor?. Do vay, dong co LSPMSM c6 hi¢u suit cao dat IE3, co thé 1én
t6i hiéu suat siéu cao IE4. Ngoai ra LSPMSM c¢6 uu diém 1a kha niang tu khoi dong truc tiép
khong can ¢ cac bo phan khoi dong di kém.

Khi tinh toan thiét ké dong co LSPMSM thi phtic tap nhat 1a phan tinh todn nam chim
vinh ciru (NCVC) dic biét lai cang kho khin d6i véi loai dong co ¢ téc do cao 3.000
vong/phut. Viée tinh todn NCVC khong t6t dua dén kho gia cong ché tao, hiéu suét cua dong
co thap, dong co khong khai dong duoc, thoi gian khoi dong 1au,... ngoai NCVC ¢6 chiém chi
phi cao trong dong co LSPMSM viéc tinh toan khong tdi wru dua dén khé thwong mai hoa loai
dong co nay trong thuc &l

Noi dung cua bai bao xac dinh théng s6 NCVC cho dong co LSPMSM sir dung dién
ap 660/1140VAC, toc do 3.000 vong/phit. Qua thong sb NCVC da xac dinh duoc khao sat
viéc phan bd dién tir truong va dac tinh lam vi¢c cia dong co LSPMSM.

2. NOI DUNG NGHIEN CUU

2.1. Phwong an b tri NCVC trong dong co LSPMSM 3000rpm

DPong co LSPMSM 1la dong co lai véi diy quin ba pha dugc phan bé trong cac rinh
stator (tuong tu dong co IM), rotor ciia dong co sir dung 1dng séc va cd gin nam chdm vinh
ctrul?¥. Do vay co SO dé tinh toan thiét ké dong co LSPMSM ban dau duge dua trén kich
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thudce co ban cua dong co IM cung thong s, sau do s& dugc tinh toan t6i uu lai thong s6 cho
dong co LSPMSME!, Thong s6 kich thudc ban dau ctia dong co IM 15kW toc do 3000rpm
duoc dua ra trén hinh 1.

Hinh 1. Kich thudc dong co IM 15kW toc do 3000rpm
a. Stator; b. Rotor.

bong co LSPMSM sé& duogc tinh toan thiét ké ph'?ln nam cham vinh ctru trén rotor cua
dong co IM. Pong co LSPMSM téc do 3000rpm tuwong tng voi loai dong co 2p, viée bd tri
NCVC trén rotor dong co LSPMSM sé& anh hudng nhiéu dén cong nghé ché tao, hiéu qua lam
viéc va gia thanh ctia dong col>®.

Néu thiét ké NCVC lién khéi, hai nira chit C ddi xtng hai bén thi dién tir truong trong
dong co phan bd tot hon, dong co s& c6 hidu suat lam viéc cao. Tuy nhién, v6i phuong an nay
thi chi phi ché tao NCVC rét cao dan t6i gia thanh dong co ting, ngoai ra rat kho khin ché tao
lip ghép NCVC vao rotor ciia dong co dbi v6i dong co co kich thudc 16n. Néu chia NCVC
thanh nhiéu cac phan nho s& dan toi dién tir truong phan bd trong dong co mat dbi xtng, tir
truong tan va tir truong ro 1on higu suat dong co lam viéc kém hon d6i khi dong co khong thé
khoi dong duocl®. Phuong an ti wu dé xuat chia NCVC thanh ba phan c¢6 hinh dang ké cdu
phéan chia nhu hinh 2.

28 rianh

@
P

a)
Hinh 2. Phwong dén bé tri NCVC trong LSPMSM 15kW téc dé 3000rpm
a. Phwong én bé tri NCVC; b. Hinh anh nghién civu thuc té
2.2. X4c dinh théng s6 NCVC

NCVC str dung trong dong co LSPMSM la loai nam chdm dat hiém NdFeB c6 Mat
do tir du (By), cuong do tu truong 16n nhat (Hey), Cuong do tir truong nho nhat (Heg), Nhiét do
lam viéc 16n nhat cuia nam cham (Ty) va tich nang luong cuc dai (BHpmax).
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Thé tich ctia nam cham vinh ctru Vm duoc xac dinh theo cong thic:
— z'kofkfﬂ'(j' + KEfjpﬂm
" m2.2.p.f.B,.H,

Vi kot - 12 hé s qua tai, chon iof = 2; Krg- Hé s6 hinh déng tir hoa, chon so bd ke = 1;
Kec - Hé sO stic dién dong (0,6 = 0,95), chon kgc =0,9; Koct - HE s0 qua tai; Py, - CoOng suat
dinh muc; Ppax - Cong suat 16n nhat; & - HE s6 sir dung nam cham (0,3 + 0,7), chon § = 0,5;
B, - Mat d6 tur du; He - Cuong do tir truong cuc dai.

28 rdnh "
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< 392
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Hinh 3. Théng sé NCVC trong déng co LSPMSM 15kW — 3000rpm

Thong thuong dé dam bao ti wu trong viée thiét ké, ché tao cling nhu lap rap NCVC
trong dong co LSPMSM thi d¢ day cua NCVC thuong trong khoang gia tri tir Smm=6mm 41,
Tir d6 xac dinh duoc thong s co ban cia NCVC nhu sau: Trong d6 thong sb kich thudc cua
NCVC c6 gia tri tuong ing: h=5,5mm; b=40mm.
2.3. Phuong phap phan tir hitu han, FEM

Pé danh gia su phu hop cua thong s6 NCVC da duoc tinh toan cho dong co LSPMSM
can phai khao sat phan bd dién tir truong ciing nhu dic tinh lam viée ciia dong Co.

Phan bd tir truong trong mach tir va khong gian xung quanh co ciu dién tir 1a nghiém
ctia phuong trinh Poisson viét cho trudng dién tir cia mé hinh dong co dién. Mo hinh nay
dugc xay dung dua trén dinh luat Maxwell — Ampe. Theo phuong trinh Maxwell - Faraday
viét cho trudng hop ctia dong co dién & trang thai xac lap nhu sau &7

VxH=] 1)

trong do: ]- mat do dong dién mot chiéu chay trong cuén ddy nam cham dién, A/m?: H-
cuong do tur truong, H/m.

Cuong do tir trudng H ¢6 lign hé véi mat do tir théng B nhu biéu thic.
= HoH,H )
Trong do: gy - d6 tir tham caa chan khong; i,.- do tir thaim twong ddi ctia mai truong dan ti.

Trong truong dién tu, B duoc tinh toan qua dai lugng vecto tir thé A nhu sau:

B=VxA ?)
Thay (2) va (3) vao (1), ta thu dugc phuong trinh.
1 = _ )
vx (Z-vxd) =] @)
Phuong trinh (4) c6 dang téng quat cua phuong trinh Poisson, co thé dugc dign giai
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trong mé hinh phén tich tng v(yi hé toa d6 Oxyz nhu sau:

(Gt aE ) =0 ®)

HoHr

Giai (5), tim dugc A, sau d6 dua vao (2) va (3) dé tinh dwoc mat do tir théng B va
cuong do tu truong H nhu sau:

B=Bi+Bj+Bk= (E‘a“; %)H(%—%)H{%—%jﬁ (6)

Dién ap dit vao hai cuc cudn day va dién tré mot chidu caa cudn day, c6 thé xac dinh
duoc mat do dong dién tir cac phuong trinh:

U= Rei+ L2 1y = 0
trong do: U - dién ap dat vao 2 cuc cudn day; Rqc - dién tro cua cudn day; L- dién cam cua
cuon day; lgc -dong dién trong cudn day; Sqq - tict di¢n cugn day.

Phuong phap phan tir hitu han (FEM) 1a mot k¥ thuat dé giai phuong trinh (5) dé xac
dinh vecto tir thé A, tir d6 tinh toan duogc tir cam B va cuong do tur truong H theo cac cong
thire (3) va (2), qua do xac dinh phén bd tir truong trong khong gian vo1 dg chinh xac cao. Tur
do sé gitp ich nhleu cho nguoi thiét ké va van hanh trong viéc hiéu chinh thong sd cua co ciu
dién tir ciia mdy tuyén tir dé toi vu hoa phan bo tir truong dé trong khong gian nham nang hiéu
qua hoat dong ctia may. Phuong phap FEM gom 4 budc co ban sau day:

- Roi rac héa mién phan tich thanh cac mién con (element). Cac phan tir lién két véi
nhau tao thanh lu6i (mesh).

- Chon ham lién thudc va x4p xi 10i giai trén mdi phan tir.

- Ghép tét ca cac phan tir trong mién phan tich dé thu dugc ma tran hé thong.

- Giai ma tran hé thong bang phwong phép lap.

Dé tinh toan theo phuong phap phan tur hiru han can phai c6 sy hd tro ciia cac may tinh
s6 va cac chuong trinh phan mém duogc viét dua trén nén tang toan hoc cia FEM.

3. KET QUA NGHIEN CUU VA THAO LUAN

V6i thong s6 kich thuéc NCVC da xac dinh & phan trén, sir dung phuong phap phan
tr htru han mo6 phdong danh gid hoat dong cia dong co LSPMSM 3000rpm, két qua dua ra trén
céc hinh 4, 5 va 6.

B [tesla] Ansys
2.8922 | Z+00

.z 6029

24294
22959
20824
19088
17353
15618 | _
1.3883| ="
12147
1.0412
0.8677

0.6942

0.5208
0.3471
0.1736
0.0001| =+00

i

-
47 p—=x
Time = 0.00000s
Speed =0.000000rpm
Posilion = 0.000000deg

m{;:::"":}/

0 50 100 (mm)

Hinh 4. M6 phong phdn bé mdt do tir théng LSPMSM 15kW, 3.000 rpm
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Hinh 5. Ddc tinh khoi dong voi tai dinh mirc cua LSPMSM 15kW, 3.000 rpm
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Hinh 6. Ddc tinh dong dién khoi dong voi tai dinh mirc cua LSPMSM 15kW, 3.000 rpm

Tir két qua mo phong v6i phuong an b tri va thong sb thiét ké cia NCVC nhan thiy
rang, trén hinh 4, phan bd dién tir trudng trong mach tir cuia dong co LSPMSM cuc dai trong
mach tr vao khoang 1,9T, véi tir truong nay mach tir cia dong co LSPMSM khong bi bao
hoa. Trén hinh 5, cho thiy rang dong co LSPMSM hoan toan cé thé ty khoi dong duogc, thoi
gian khoi dong cua dong co vao khoang 1,5s sau d6 lam viéc véi tdc d6 6n dinh 3000rpm.
Trén hinh 6 cho thiy rang, dong dién khoi dong cua dong co bang khoang 4 1an dong dién
lam viéc dinh mtc, voi dong dién nay kha tuong dong véi dong khai dong cua dong co khong
ddng bo IM.
4. KET LUAN

NCVC la bo phan quan trong trong dong co LSPMSM, vi¢c tinh todn NCVC khong
tdt s& kho gia cong ché tao, hiéu suit caa dong co thép, dong co khong khoi dong dugc, thoi
gian khaoi dong 1au,... ngoai NCVC c6 chi phi cao trong dong co LSPMSM, viéc tinh toan
khong tbi wu s& kho thuong mai héa loai dong co nay trong thyuc té. Phuong an bb tri va tdi uu
thong s6 ctia NCVC trong dong co LSPMSM dua ra trong ndi dung bai bao c6 tinh thyc tién
cao, hoan toan ap dung vao trong viéc thiét ké ché tao dong co LSPMSM. Ngodi ra, viéc tng
dung cac phuong phap mé6 phong sO hién dai vao viéc tinh toan thiét ké dong co LSPMSM s&
giip nguoi thiét ké danh gia dugc céac thong s thiét ké, tir d6 nang cao dugc nang luc thiét ké
va ché tao may dién, mat khac con c6 thé khao sat cac thong s6 co dién, cac dac tinh dién tir
trong long dong co. Piéu nay s& giup nguoi thiét ké co thé dua ra dugce cac phuong an thay
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do6i thong s thiét ké, dé cai thién phan b dién tir truong trong dong co mot cach tbi wu, nang
cao chat lugng dong co thiét ke.
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Determination of permanent magnet parameters in LSPMSM motors
speed 3000rpm

Nhu Y Do"", Anh Tuan Le?, Xuan Cuong Ngo®, Trung Kien Bui*
'Hanoi University of Mining and Geology
Hanoi University of Industry
*Hue University
*Quang Ninh University of Industry

Abstract: Line start permanent-magnet synchronous motors (LSPMSM) are
increasingly used in practice because of their high efficiency. When calculating the design of
the LSPMSM motor, the most complicated part is the permanent magnet calculation (NCVC),
which is especially difficult for high-speed motors. The content of the article determines the
layout and parameters of the NCVC in the LSPMSM engine with a speed of 3,000 rpm, the
following design parameters will be investigated the working characteristics of the engine on
Ansys/Maxwell software.

Keywords: LSPMSM motor, ansys/Maxwell, permanent magnet
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Xay dung mé hinh diéu khién hwéng trwong (FOC) cho
dong co PMSM trong phan mém Psim
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Tom tdt: Muc dich cia nghién cieu nay la mé hinh héa diéu khién dya trén PSIM cho
dong co dong bé nam cham vinh ciru (PMSM) dwot cap nguon bdi bién tan, trinh bay thugt
todn diéu khién dwroc sir dung cho PMSM la diéu khién hieong trong (FOC). Ngi dung bai
viét bao gom: 1y thuyét vé thudr todn diéu khién va mo hinh da trén PSIM dé phan tich hogt
dong ciia phwong phdp diéu khién FOC; mé hinh cho co héi diéu chinh bg diéu khién va xéc
minh né bang cac mé phong.

Khi md phaong bé diéu khién véi PMSM, tdt ca cac toc dg tham chiéu déu dat dioc Voi
dé léch toi da + 0+42%. Sir dung PSIM duwoc ching minh 1& mét giai phap thiét ké bg diéu
khién déng co truc quan va mang tinh hoc thudt cao.

Tar khod: DBong co PMSM, mé hinh Psim, diéu khién FOC, diéu khién Vi, diéu khién
PMSM dung FOC.

1. GIOI THIEU

Pong co dong bd nam cham vinh ctu (Permanent Magnet Synchronous Motors-
PMSM) da dugc sur dung rong rai trong cac ung dung truyén dong dién trong luc kéo, nguoi
may va 6 td do nhitng tién bd va su giam gia cua vat liéu nam chdm vinh cau (permanent
ma net PM)™. Hon nita, né c6 hleu qUa trong cac (ng dung nang lugng tai tao nhu tuabin
gi6'?! va xe chay bing pin nhién lieu®®!. PMSM dang bat dau xuat hién trong Xe dién hoan
toan (FEV). Hoa Ky Co quan Bdo vé Moi truong (EPA) bao cao rang Tesla Model 3 dang sir
dung PMSM thay vi dong co cam u’ng[4] Mot sb loi thé cua nhiing thay doi nhu vy trong
FEV bao gom pham vi hiéu qua cao hon, md-men xoan cao va cong suit trén mdi khdi luong,
thiét ké nho gon va chi phi bao tri thap[5] N6i chung, cong nghé PM ciia dong co tao ra m -
men XOan tron tru, diéu nay 1am cho n6 phu hop trong cac tng dung hiéu suat caol®. bién tu
cong Suat dong mot vai tro quan trong trong hiéu suat cua dong co dién. Nhitng tién bo trong
thiét bi ban dan cong sut, cau tric lién két bo chuyén do6i, phuong phap mo phong va cong
nghé diéu khién da din dén dang ké tién bo trong linh vuc dién tir cdng suat trong nhitng nam
gan daym Cong nghé diéu khién dong mot vai trd dic biét 16n lién quan dén dong co AC.
Diéu khién vecto hoic Diéu khién hudng truong (FOC) la mot trong nhun? cai tién thiét yéu
trong dong co AC diéu nay lam cho n6 cé thé nang cao hiéu suat didu khién'®!. Theo Bose, cac
ng dung nhu may cong cu, servo, ro bét va bo truyén dong van tai dang st dung phuong
phap dleL[JY]khlen Phuong phép diéu khién FOC s& duoc phé cap cho cac dong co dién trong
tuong lai

2. TONG QUAN PONG CO PONG BQ NAM CHAM VINH CUU (PMSM)
2.1. Céu tao ciia dong co PMSM

Hinh 1 (a) cho thdy, mit cit ngang ciia PMSM va minh hoa roto, stato, nam cham vinh
ctru va cudn day stato. Nam cham vinh ctru va cudn day lan lugt nam trén rotor va stato. Hinh
minh hoa trong hinh 1 (b) cho thay moét PMSM hai cuc.

Ky yéu Hoi nghi KHCN lan 7, thang 5/2022 141



TRUONG PAI HOC CONG NGHIEP QUANG NINH

Magnetic axis of
equivalent

~—— Stator
winding

\— permanent =

Magnet

a) Cac thanh phdn chinh
Hinh 1. Hinh minh hoa PMSM

Dua vao dic diém va ciu tao cua rotor, cac dong co dong bd (Synchronous Motor —
SM) ¢6 thé dugc phan loai nhu hinh 2.

b) Cac cuon day va truc tr tinh

Déng co déng bd
(Synchronous Motor )

4 4 A
Déng co dong bé
nam chim vinh ciru
(PM Motor)

Dong co tir tror
(Reluctance Motor)

Déng co dong bd
kich tir bang cudn day

h 4 Y

Stre phan dién dong Stre phan dién dong
hinh sin hinh thang

(PMAC hay PMSM) (BLDC Motor)

Y A

Pong co dong bd nam
cham vinh ctru bé mit

Pong co dong bd nam
cham vinh ciru chim

(SPMSM) (IPMSM)

Hinh 2. Cdc logi déng co dong bé xoay chiéu ba pha
Trong hinh 2, dong co nam cham vinh ctru (Permanent Magnet Motor — PM Motor)
duogc phan thanh hai loai theo dang song stc phan dién dong. Mot loai c6 dac diém 1a suc
phan dién dong hinh sin dugc goi la PMAC hay PMSM (Permanent Magnet Alternating
Current, Permanent Magnet Synchronous Motor), va mét loai khac 1a dong co mét chidu
khong chdi than (Brushless DC motor — BLDC motor). Dang song st })hén dién dong co
hinh dang phu thudc vao nam cham, su sip xép cac ranh va kiéu quin day

2.2. Phwong phap diéu khién PMSM

Diéu khién V/f va FOC la céc k§ thuat chinh dwoc 4p dung d¢ diéu khién toc d¢ trong
PMSM [13]. Phan nay trinh bay mot gidi thich ngan gon va thao luan ve hai phuong phap.
2.2.1 Piéu khién V/f

Hinh 3 cho tl}éy,‘sor (,16 hé thong cua diéu khiép V/f = const. Muc dich chinh cta k§
thuat nay la diéu khién tan s6 va dién ap cua PMSM dong thoi. Tan s6 dau vao s€ di€u chinh
toc do. Tuy nhién, sy thay doi cua tan s6 dan dén sy thay doi tr¢ khang, c6 thé dan dén giam
hodc tang cua dong dién yé lam héng PMSM. Diéu chinh dong thoi hi€u dién thé va tan so6 dé
duy tri mot ty 1€ khong doi tranh dugc su tang hodc giam dong 10411,
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Voltage
calculation

*
F /_’ v5
requency ., »
/

PWM
command . . Vel

Rotor angular
[0 position sensor

Calclgz}l_ion of l¢ O [W/dt

Hinh 3. Hé thong diéu khién V/f
Ti s gitra dién ap va tin sb duoc biéu thi & (1):

¥ =k = Constant 1)

Trong do:
V - dién 4p dau vao ctia PMSM [V];
F - tin s dau vao cia PMSM [Hz];
- v 2.V
K - ti s0 dién ap trén tan so [—].
yA
2.2.2. Diéu khién theo hwong truong

Torque controller

d"-g'current
programme D(-]lll]\ Rotor
i e
o Vint W - — —i— angular
) ’T\u ’A,\»’,\.,\/ a5 J[Rotor to |45, Generation VSI ___ position
\ - | B I § . o~
o, s Speed T’ g Current stator Ollm\LnLr j / \ sensor
rxr "¢ 2 ‘e |3 ¥ / o X
" controller| | T i controller| yr* |transfor- |+ d,m“] [ I ? al PMSM/'—'>—L)
[ T e ds : | Yds ) signals e \
—» 14 ) atio S j__ e Py
ld ) % mation (PWM) T R
& - as|Ubs
i Stator to
l.f.‘ ﬁ rotor “
4 transfor-
mation__ | 0,
®, M‘

Hinh 4. Cdu triic ciia hé thong diéu khién PMSM ding FOC

CAu trac cta hé théng diéu khién dinh huéng truong (Field Oriented Control-FOC)
trong di€u khién dong co PMSM duoc trinh bay trong hinh 4. Hinh 4 cho thay, phuong phép
diéu khién FOC la mdt phuong phdp di€u khién phuc tap hon véi co s& toan hoc hon cach
tiép can hon so véi diéu khién V/f = const. Bo di€u khién s dung cac k¥ thuat phan hoi va
chuyén ddi hién tai dé didu khién mé-men xodn cua PMSMM™. B didu khién toc do tao ra
mo-men xoan Te* duoc gui dén b diéu khién mé-men xoan. B diéu khién md-men xoan sir
dung dau vao ctia né dé tao ra tin hiéu dién ap dau ra V; va V,, duge xir 1y thém trong PWM
va VSI. Két qua 13, cac tin hiéu dau vao PMSM 1a mot dong dién ba pha véi tan sb mong
muon. Dong pha do dugc igs Va ips 1a phan hoi cho bd diéu khién mo-men xoan. Ngoai ra, vi
tri goc cia roto Or dugc do va thuc hién trong bd di€u khién moémen.

Phan hdi toc do dong co o, la dao ham cua vi tri géc do duogc. Tbc d6 duge so sanh
voi toe do mong mubn o, va dugc guri vao b diéu khién téc d6. B diéu khién mo-men xodn
bao gdm mot bo diéu khién dong dién va cac phép bién ddi hé quy chiéul®.
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Mobi phuong phép diéu khién co linh vyuc tng dung wu tién cta né. Tinh don gian, chi
phi thip va tinh 6n dinh cua phuong phap V/f = const khién né tré nén hap dan trong nganh
dbi v6i cac tmg dung hi¢u sudt thap nhu may bom va quat. Nguoc lai véi diéu khién V/f =
const, FOC ¢6 thé diéu khién truyen dol;g dién véi hanh vi dong do diéu khién dong di¢n. Do
do, dong co trong cac ung dung hi¢u suat cao thudong st dung phuong phéap FOCH,

2.3. B diéu khién déng co

Hinh 5 cho }héy, tong quan Vé cac bo d‘iéu khjén duoc thiét ké trong PSIM. Phan nay

mo ta cac nguyén tac cia FOC va thiét ké bg diéu khién mo6 phong.

Hinh 5. Bé diéu khién trong PSIM
bo t(f)c d6 va dong dién dau vao ‘cua dong co (A) gilp ta co thé diéu khién dong co.
Phep bien doi Clarke va Park (B) lam bién d61 h¢ quy chi€u cua dong dién, (C) chuyén toc do
dong co thz‘lnh gdc vdién, (D) chuyén‘ doi toc do dong co tham chiéu thanh dong dién tuong
duong. B diéu khién PI trong (E) diéu chinh dong dién, (F) tao ra mot tin hiéu PWM tir dong
dién gia dinh va gui n6 vao bién tan. Do d6 diéu chinh tan s6 dau vao cta dong co PMSM.
* Do dir liéu dong co

Hinh 6 cho thdy, cic cam bién va khdi khuéch dai duoc sir dung dé lay téc do quay
ctua dong co. Két qua c6 dugc toc do ¢ ca hai gia tri vong/phut va rad/s.

Isen10

WSEN1

(e centt | N PMSM | 503 1415080 Wmb)
gt ) : -0
Ish pa -
/ T | (;;Wm
I -
)
P2
K &> nm

60/(273.14159)
Hinh 6. Po téc do dong co
WSENI1 khéi do toc d dong co theo rad/s. Sau do, d¢ lgi P2 chuyén doi toe do dong
co tur rad/s sang vong/phut. Moi tuong quan gilra vong / phut va rad/s dugc chi ra trong (2).
2m.n

On =65 )

Céac cam bién Isenl0 va Isenll do dong dién & hai trong ba pha ¢ dau vao cua dong
co. B dicu khién s¢€ tinh toan dong cua pha con lai.
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=  Chuyén d6i khung tham chiéu
Céc khéi bién d6i trong hinh 7 giup diéu khién cac tin hiéu hién tai Is, va lg, d& dang
hon. Phép bién doi Clarke va phép bién doi Park sap xép cac h¢ quy chiéu. B diéu khién PI
trong thiet ké chi can xem xét cac gia tri hién tai I va Iy do cac phép bién doi.

Id

:\\VJ ) Park_transformation  Clarke_transformation fsam
Ig l d alk al akg . lsa
oy
{j”r_x’ fsam
1 q be e b Isb
thetal—

Hinh 7. Céc khoi chuyén doi
~ Nhu thé hién trong (3), phép bién ddi Clarke bién hé quy chiéu ba pha thanh hé quy
chiéu hai pha. Hon nira, phép bién doi Park thu dugc moét h¢ quy chiu quay. Viéc thuc hién
theta goc roto vao khoi bién doi Park gitip cho viéc can chinh cac h¢ quy chiéu. Cac khoi lay
mau fsam diéu chinh tan s6 mau.

lo| =1y HH ®)
I 0 I
Biéu thirc toan hoc ciia phép bién d6i Clarke duoc trinh bay trong (4).
I 10 I
I“ =1 2| I""} (4)
p b

J3 B
Trong do: 1,, 1, - dong dién trén h¢ quy chiéu trén truc o, [A]
l,,1,- dong dién quy chiéu trén truc a, b, ¢ [A]
Biéu thuc toan hoc ctia phép bién d6i Park dugc thé hién trong (5).
Iu.

l4| [cos® sin®

(%)

—sin0 cosO

q IB
Trong do: 0 - vi tri tir thong cua roto [rad].
= Xac dinh goc theta

Wm_sim
fsam fsam_w

(Com}—{ 2o |——{zor |-
P1

P/2*Wmb fsam
Hinh 8. Xdc dinh goc theta
Mo hinh thé hién trong hinh 8 chuyén doi téc do dong co Wm thanh goc dién tuong
mg cua nod. Goc dién la can thiét cho phep bién doi Park va cho phép bién doi Park nghich
déo.’Pl chuyén toc do co thanh téc do dién. P 1a s6 cuc trong PMSM. I§h6i tich phan va khoi
khuéch dai P1 thu dugc goc dién nhu trong (6). Hon nita, fsam_w dét tan s6 lay mau méi cho
toc do Wm=sim.
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0.~ [odt (6)
Trong do:
0, - goc léch pha gitra 1,1, [rad]
o, - tbc do goc cua roto [rad/s]
= B diéu chinh toc d
Hinh 9 cho thy, cac tin hiéu dau vao va dau ra cia bd diéu khién tdc d6. Khbi héng sd
C3 chuyen d6i téc do quy chiéu tir vong/phut sang rad/s. Pau do dién ap Wm_ref do toc do
mong muén trong don vi duoc chuyen dbi. Khéi tong so sanh toc do dong co da chuyen do6i

v6i toc d6 dong co thuc (duge ldy mau lai) Wm_sim. Khéi Bo diéu khlen toc do chuyen dbi
tin hiéu toc do dong co thanh dong dién twong duwong Iq_ref (duoc 14y mau vé cung tan sb véi

19).

Wm_ref Speed Controller Iq ref

<1/ ag)— |_ref fsam

nm_ref*2*3. 14159;’{60me)

Wm_5| m

=4

Wm_sim

Hinh 9: Téc do tham chiéu
Bo diéu khién toc do trong hinh 10 chuyén déi toc do tham chiéu thanh dong dién
twong duong cua nd. BJ loi trong bo diéu khién PI S1 chuyén tin hi¢u 161 thanh m6-men
xoan. Ngoai ra, nd giéi han mé-men xoan dau ra ¢ gia tri dinh mirc mémen cua dong co.

Lim1
1 MUX21
) o1 zT_max/Tpu 1 sqri(lsmax*lsmax-ld_refld_ref)Ib
1z " I
-T_max/Tpu | I I
1/(K_TA"Ib/Tpu)  -sqrt(lsmax’lsmax-id_ref*id_ref)lb
COMP1
B * j\B— °—<l> ) flag_power_unit
P_max/(Wmb*Tpu)
50
e

Hinh 10. B¢ diéu khién toc do

Chia cong suét cuc dai C1 véi tbe do thuc cua dong co Wm thi thu dugc momen cuc
dai. Mdi tuong quan gitra mémen dién tir, cong suét dong co cuc dai va tdc do duoc thé hién
trong (7).

Y )

(’Om

Bo so sanh COMP1 so sanh md-men xodn gi6i han (dugc danh dau bang 1) va mo-
men xodn thuc t& (dugc danh dau bang 2). Chirc ning ham MUX, MUX21 sé& chi gii mot
trong hai tin hi¢u dau vao qua tin hi¢u dau ra cia MUX21 phu thudc vao tin hi¢u dau ra caa
bd so sanh. Néu 1 > 2 thi tin hiéu 2 s& di qua. Néu 2 > 1 thi tin hiéu 1 s& di qua ham MUX.
Noi cach khéc, tin hi€u co gia tri thép nhét s& 1a tin hiéu dau ra ciaa MUX21. D6 loi P1 chuyén
ddi tin hiéu dau ra moé-men xodn cia MUX21 thanh tin hiéu hién tai, dua trén (8). Tin hi¢u
sau do dugc gidi han boi LIM1 (dong dién tbi da) va dugc gui dudi dang tin hi¢u dau ra cua
bd diéu khién toc do (I_ref trong hinh 9).
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Is — . (8)

Trong do:
Is - Do 16n cua vecto khong gian dong dién stato [A]
T, - Momen dién tir [Nm]

em
k, -Hang s6 mé-men xoan [Nm/ A]
= B¢ diéu khién dong va cac phép bién d6i nghich dao
Hinh 11 cho thdy, b¢ diéu khién dong bao gdm hai bo diéu khién PI. Piéu nay 1am cho
no co thé kiém soat toc do cua dong co bang cach di€u khién Iq. Idref va Iqref dugc tinh bang
gia tri do duoc I va lg twong ing. B diéu khién PI S2 va S3 diéu chinh tin hiéu.
Vma
Id_ref/lb s2 DQ_AB1 SV PWM @

Idref 4 —.
I:l— L\rZ)— PI? —d all— —

T @7

—ja be|— — —

lgref theta

=

Hinh 11. Bo diéu khién dong, nghach dao Park, va SV PWM
Cac tin hiép dﬁ7 xu ly va géc dién theta duogc gtri V’E‘IO Rhép bién d6i Park nghich dao
DQ_ABI. Ham bién doi dugc the hién trong (9). Sau d6 bien doi vecto khong gian PWM (SV
PWM) tin hi¢u dau vao o/f truc giao hai pha tr¢ lai tin hiéu ba pha.

lla cos® —sin0][l,
lg

sin@  cosO|]l,

Hinh 12 cho thy, céc tin hiéu dau ra cta bg diéu khién. Bo xir y so sanh COMP 1 —
COMP 3. Tin hiéu xung V TRII dang gui tin hiéu song tam giac vdi tan s6 chuyén mach fsw,
dé so sanh tin hiéu véi tin hiéu ba pha. B¢ tao ra cac tin hi¢u xung Q1, Q3 va Q5 ngoai céc tin
hiéu nghich ddo Q2, Q4 va Q6.

)

» B dieéu khién dau ra

a T ~._COMP1

“z T AT

a1

e e
b : _@ —|>'—-

z

o JR NOT?-
c 1 N COI\.‘IPB —[/'—-

. _> 3 NOT3

Hinh 12. Tin hiéu diéu khién dau ra
Hinh 13 cho thdy, tin hiéu QI cua bd diéu ché xung PWM c6 dic diém nhu sau. Tin
hi€u cao s€ cho xung rong, tin hi¢u thp sé tao ra xung hep, cac tin hiu nay tac dong (Q1 -Q6)
s€ xac dinh tan sO chuyen d6i ctia IGBT. Thong qua tan sd chuyén doi cua cac IGBT trong
bién tan s& quyét dinh téc d6 ciia dong co PMSM.
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600

I ‘ ‘ T

R
400 f | - |
200 ‘

o AR AR

| IGBT Switching Frequency |

Voltage (V)

-100 :
0.501 0.5015 0.502 0.5025 0.503
Time (S)
Hinh 13. Tdn s6 chuyén mach ciia IGBT
3. KET QUA NGHIEN CUU

3.1. Thong s6 ciia dong co PMSM ciia hing ABB (BSM100N-2250)
- Bién ap dinh muc cua dong co Ugy, = 380 [V];
- Cong suat dinh muc Pgy, = 2,332 [ KW];
- M6 men xoén dinh mc Ty = 9,18 [ Nm];
- Dong dién dinh muc I, = 3,59 [A];
- Téc do dinh mitc w,, = 254,05 [rad/s]; o, = 260.65 [rad/s].
3.2. Két qua ciia mé hinh diéu khién PMSM irng dung trong Psim

261.4 T T T T

T
——Motor Speed

| — Reference Motor Speed| |
2612 — Error (+ 0.155 %)
_ 261
K4
€
_‘8’ 260.8 -
2
D 2606
L
o
= 260.4
260.2
260 1 ' I I 1 1
4.08 4.1 412 4.14 4.16 4.18 4.2
Time (s)
Hinh 14. Toc dé dong co o 260,65 rad/s
845 T T T T T
—— Motor Speed
— Reference Motor Speed|
—Error (+0.42 %)
g 8dr
g
3
g
5]
s
g 835
|
83 1 1 I I '
0.8 0.82 0.84 0.86 0.88 0.9
Time (s)
Hinh 15. Toc dé dong co 83,78 rad/s
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168.2 F —— Motor Speead
= Referance Motor Sp-aad
— Error (£ 0.27 %)

Maotor Speed (rad/s)

248 248 25
Time (s}

Hinh 16. Téc dé dong co 167,55 rad/s
4. THAO LUAN VE MO HINH HOA

Cac két qua tir md phong trong phan mém Psim dong co PMSM cho thiy rang dong
co dat tc d6 tham chiéu ctia nd trong tat ca cac cac truong hop.

Truong hop 1 va 3 (hinh 14,16) cho thdy, toc do thuc té dong co (dudng mau do)
bam theo toc d6 dat va c6 bién do dao dong nho. Tuy nhién, trudng hop 2 (hinh 15) cho thay
su sai léch cao hon. K€t qua chi ra rang, phan tram 10i giam khi toc do dat dén gia tri dinh
l’nl'l:C cua no. Di’éu nay dac biét rd rang trong tm&yng h(_)’p 2, trong do d@ Iéch cua toc do thﬁp
nhat va cao nhat chénh léch nhau 0,265%. Bo diéu khién da duoc diéu chinh chir}h xac nhat
co thé & t@c’ do dinh murc. K&t qua 1a do sai 1€ch 1éch cao hon da dugc quan sat thay khi chay
dong co ¢ toc do thap hon.

5. KET LUAN

Mb hinh m6 phong dua trén PSIM dugc trinh bay thanh hai phan. Phan thir nhét 1a xay
dung nguyén tac diéu khién FOC, phan th{r hai la thuat todn diéu khién toc do cua dong co.
Tao mo hinh gidi thi€u co hdi phan tich hoat dong ctia toan b bd bién tan bang cach mo
phong.

Viéc ung dung phan mém mo phong Psim ta c¢6 thé dé rang phan tich danh gia lya
chon bg diéu khién cho phu hop véi dong co PMSM.
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Building PMSM motor control model (FOC) in Psim software

Chi Thanh Do, Thi Them Bui
Quang Ninh University of Industry

Abstract: The aim of this study is to model a PSIM-based control for an inverter-fed
Permanent Magnet Synchronous Motor (PMSM). Show that the control algorithm used for
PMSM is Field Oriented Control (FOC). The content includes theory of control algorithm
and model based on PSIM to analyze controller operation. The model gives the opportunity to
tune the controller and verify it with simulations.

When simulating the controller with PMSM, all reference speeds were obtained with a
maximum deviation of £0:42%. Using PSIM is proven to be an intuitive and highly academic
motor controller design solution

Keywords: PMSM motor, psim model, FOC control, v/f control, PMSM control using
FOC
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M® hinh hoa va mé phéng nhiét tam LED cong suat lén
dé toi wu cong suit tan nhiét

Nguyén Tién S§°, Ha Thi Chuc
Trueong Dai hoc Mo - Dia chat
*E-mail: nguyentiensi@humg.edu.vn

Tém tit: Cong nghé LED duoc g dung vO cling rgng rai trong cugc séng con nguoi.
Hién nay, véi sir phat trién cia khoa hoc cdng nghé, cac loai den chiéu sang khong chi sir
dung mang lai dnh sang cho con ngudi ma con dwoc sir dung cho muc dich diét khuan hodc
ap dung vao linh vuc nudi cdy md trong nha. Hé thong dén LED céng sudt cao sinh nhiét
trong qué trinh hoat déng nén can sir dung cdc phwong phdp tan nhiét tw nhién hodc tan nhiét
cwdng birc. Vdn dé tinh toan, md phong nhiét va téi wu cong sudt tan nhiét cho cac tém LED
cong sudt cao tré nén vo cung quan trong. Trong bai viét, nhom tac gia sur dung mo hinh cua
tam LED hang Rang Péng dé mod hinh hoa, mo phong nhiét bang phan mém ANSYS Icepak,
danh gia mirc do sinh nhi¢t va kha nang lam mat cua tam tan nhiét. Tir cac két qua md phang,
c6 thé gilp céc ky suw thiét ké tam LED cong sudt cao déanh gid nhiét do cua tam LED trudc
khi dwa vao hoat dong, t6i wu hod céng sudt tan nhiét, tir d6 dat hiéu sudt tan nhiét cao nhat,
giam cong sudt tiéu thy cua cac thiét bj 1am mat khac.

Tir khod: Chiéu sang, tan nhiét, md phong nhiét, LED panel, cong sudt cao

1. PAT VAN DE

Pén LED ngay cang dugc st dung phd bién cho cac tmg dung chiéu sang. Uu diém
ctia dén LED 1a mirc tiéu thy nang luong thap, kich thudc nho gon hon so véi cac cong nghé
chiéu sang khac. Trd ngai 1on nhat trong viéc ting cuong ung dung dén LED la kha nang on
dinh nhiét. Thong thuong, 70% nang luong tiéu thu dugce chuyén thanh nhiét [1]. Hau hét cac
tam LED cong suat 16n duoc cdu tao tir cac chip LED st dung tan nhiét lam tir vat liéu nhom
hoac dong, dung dong khi dbi luu ty nhién hodc cudng buc tur quat hodc chét long dé 1am mat
d¢ tan nhiét,

Xay dyng va thar nghiém mét nguyén mau tim LED cong suét cao s& can rat nhiéu
thoi gian voi nhidu 1an thir miu dé dat dugc hidu qua tan nhiét tdi wu. Do d6 viéc nghién ctru
tinh toan mo phong nhiét tim LED st dung cong cu phan mém ANSYS Icepak gitp nhanh
chong dua ra cac két qua vé nhiét d6 cua tim LED véi cac truong hop su dung tan nhi¢t khéac
nhau, tir d6 lya chon giai phép tan nhiét t6i wu, giup giam chi phi va thoi gian thir nghiém
trude khi dua ra san pham cudi cing.

Céc nghién ctru vé tinh toan phan tich nhiét cho chip LED, tim LED cong suat cao
duoc dé cap trong cic nghién ciu trong va ngoai nudc. Trong nghién cuu [2], tac gia mo
phong nhiét cho mang LED cong suat gom 10 LED trong trudng hop cong suat mdi chip LED
la 0,54W, 0,75W va 1W; nhiét d6 twong tng la 77,73°C, 98,22°C va 122,57°C; dong thoi
nhom tac gia khao sat cac truong hop thay d6i bién dang canh tan nhiét va str dung quat lam
mat cudng buc. Trong nghién ctru [3], tac gia phan tich nhiét trén tam 30 LED cho tmg dung
chiéu sang cho man LCD, chip LED mau tring, cong suat 1W/ 1 chip LED, két qua phan b
nhiét tir 40°C dén hon 60°C khi khong c6 tan nhiét va giam xubng con hon 40°C khi co tan
nhiét nhém. Trong nghién ctru [4] va [5], nhom tac gia nghién ciru cdu tric cua chip LED va
dua ra so dd tuong duong dién tr¢ nhiét, tir d6 phan tich ng xur nhiét véi tan nhiét véi cac vat
liéu khac nhau nhu nhom, sit va hop kim.
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Trong bai viét, nhom tac gia mo hinh hoa 3D module chip LED, mé hinh 3D LED
cong suit cao trong thyuc té va str dung cong cu mé phong ANSYS Icepak dé mo phong nhiét
phat sinh tir tim LED; danh gia mirc d¢ hiéu qua trong lam mat cuia mot bién dang canh tan
nhiét trong thuec te.

2. NOI DUNG

2.1. Co s6 1y thuyét truyén nhiét
Trao doi nhiét duoc ton tai duéi ba hinh thire: Dan nhiét, doi luu, btre xa nhiét.
Qua trinh dan nhiét tuan theo dinh luat Fourier:

Q=-kadl )
dx
~ Trong d6: Q la nhiét lwong, k 1a hé s6 dan nhiét, A 1a dién tich mit ct ngang (mit
dang nhiét vudng goc voi hudng truyén nhiét).
Qua trinh d6i luu nhiét xay ra do sy chuyén dong cua chat 1ong hoic khi giita nhiing
vung c6 nhiét d§ khéac nhau.
Qua trinh birc xa nhiét tuan theo dinh luat Stefan-Boltzmann:
P, =ccAT" (2)

Trong d6: Pg 1a cong suét buc xa nhiét cta vat thé c6 dién tich bé mit buc xa 1 A,
nhiét d6 T (°K), o =5,67.10°W /m?K* 1a hé sb Stefan-Boltzmann, tham sb & biéu thi do 16n
cua sy birc xa xay ra & mdt ngoai cua vat.

Nhu véy, dé phan tich nhiét tim LED cong suét, tham sb ddu vao co ban 1a hé s6 dan
nhiét k cta cac vat ligu ciu tao 1én chip LED. Quy trinh m6 phong nhiét dugc thé hién nhu
hinh 1. Céc budc bao gom mo hinh hod, nhap thong sd vat liéu va cac thong so lién quan, chia
ludi va giai véi phan mém mo phong ANSYS Icepak, phan tich nhiét phan bd va téi uu tan
nhiét, qué trinh lam mat.

Mo hinh hoa
chip LED, Nhap théng sb Chia ludi Xuét db thi Thay déi bién
module LED, vat ligu, thong mo hinh phén bd dang canh tan
tém panel s6 méi truong va giai nhiét nhiét va lam mat
LED

Nhap cong
suat tiéu thu
cuadén LED

Hinh 1. Quy trinh mé phong nhiét cho tam LED céng sudt cao

2.2. M6 phéng nhiét tim LED cong suit cao

Qua trinh mé phong nhiét tam LED cong sudt cao dugc thuc hién véi 2 trudng hop
khac nhau: Truong hop mé phong nhiét tdm LED voi tan nhiét dang thanh nhom dai va
truong hop tam LED véi tan nhiét dang canh.

Diéu kién bién chung cho ca 2 trudong hop:

- Nhiét d6 moi trudong: 25°C;

- D6i lru khong khi kiéu réi;

- S6 lan giai lap: 100;

- Sai s6 ludi cho phép: 10°%;

- Cong suét tiéu thu: mdi LED tiéu thu cong sudt I W, module LED gém 2 LED d¢ véi
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Vé,’t lidu ché tao chip LED la InGaN va 1‘ LED xanh voi \(ét liéu ché tao chip LED la AlGaAs.
Cau tao cac thanh phan cua LED bao gom cac thanh phan dugc thé hién ¢ hinh 2. Trong d6
thanh phan LED chip 1a by phan phat nhi¢t chinh, phan tan nhi¢t bao gébm d¢ tan nhi¢t va de
nhom.

ESD Diode chéng tinh dién

Thaukinh /"
[ oy oy oy

/
y
/(
Cyeduwong / <

“‘%n,\:t Lo

__ Diydin

Cucdm
\ (Cathode)

D& tan nhiét

LED Chip
Hinh 2. Cau tao va hinh anh 3D ciia LED
9 Thong sb vat liéu cta chip LED xanh va d6 dugc tham khao trong tai liu [6] va dugc
tong hop theo bang 1. H¢ s6 dan nhiét cua chip LED mau xanh 1a 130W/mK, ctia LED mau
do1a 91W/mK.

Badng 1: Mé hinh chip LED va théng sé vit liéu ciia chip LED

Vit liau Heé s dan nhiét Nhiét dung P_(péi lucyng3
T W/mK riéng J/kg K riéng g/cm
LED chip xanh InGaN 130 490 6,17
LED chip do AlGaAs 91 490 6,17
MPCB Al 235 900 2,7

Céc thong s6 vat liéu duge nhép truc tiép vao phﬁn mém Icepak 1a cac diéu kién bién
cho qua trinh m6 phdng.

Materials [InGaN 1] EEI|M Materials [InGaN_blue] [=]]
Info  Propetties | Notes | Info  Prapeties | Notes |
Material type: @ Sofid € Swface € Fluid Material type: % Solid ¢ Suface € Fluid
Sub-type: | Sub-type: |
Propertie Properties
Denisity m g/cmd E Drenzity ’W gfem3 E
Specificheat [ aa00|ukgk¥ T Specificheat [ aa00[ukak ¥ T
Condustivity | olwimky T 0 Conductivly [ 1300 wimk | T
Conductivity lype IIsotropic :I Conductivity type Ilsotlopic j

Openings [cabinet_default_side_minx]

Info | Geometry FProperties | Notes

-~ Thermal specification

[V Temperature | ambient j I Transient Edit

™ Profile Edit

[V Estemal radiation temp [ ambient j

Flow specification

[T Static pressure j I™ Transient [ Edit

I Profile " ' Edit

M XVelocity [ 04|ms¥] T Tremsient " Edi

—_——

Hinh 3. Nhdp théong sé vit liéu chip LED va vin toc gié trong ANSYS Icepak

Truomg hep 1: M6 phong nhiét tdim LED khung chir nhét; cac thanh LED dugc céu
tao tr cac module LED trén dé nhom tron. Module dugc gan trén cac thanh nhom va dong
khung thanh dang hdp véi kich thudc 1700 mm x 600 mm nhu hinh 4.
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550.00

Hinh 4. Thiét ké va hinh anh thuc té ciia tam LED khung chir nhdt
Trén co s mo hinh thyc té, nhém tac gia mo hinh hoa lai cac chip LED, module LED
trén phan mém thiét ké 3D, tir d6 dua thong s6 dau vao mo6 phong la thong s6 vat liéu cac
thanh phan cau tao 1én chip LED va toan bg tam LED.

0.00 350.00 700,00 (mm) ZAA X
—— —

175.00 525.00

(@) (b)
Hinh 5. M6 hinh hod trong phan mém ANSYS Icepak
a) Module LED b) Tam LED hoan thién
Bai toan 2: M6 phong nhiét tam LED dang thanh dai (LED tube) dugc ciu tao tu cac
chip LED don va dugc tan nhiét tir tdm nhoém c6 cac canh tan nhiét. Kich thuéc tim nhom:

1200 x 22 X 1,6mm; tim nhorp tan nlyet co V{l‘[’ liédu Aluminum 6063 TS5 véi chiéu dai
1200mm, phan trén dugc che chan bang tam nhya dé tranh bui, nude.

Lo (€ RoHs (€ RoHs
(b)
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(c) (d)
Hinh 6. M6 hinh hod LED tube trén phan mém ANSYS Icepak
a) Thanh LED b) Hinh dang cua tan nhiét nhom c) Thanh LED khi chwa co tan nhiét
d) M6 hinh hoa thanh LED diwgc ldp trén dé tan nhiét
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1 Nhiét phan b6 trén tim LED cong suit 16m trong truomg hop 1
Trudce ti€n nhom tac gia moé phong nhiét phan b6 trén module 3 LED trén dé tan nhiét

nhom véi cac tbe dd dong khi khac nhau theo chiéu song song véi bé mit module LED.

i Thiét 1ap dong khi theo chidu song song véi mit phiang module LED véi vén tdc gid
lan luot 1a 0,2 m/s va 0,05 m/s.

(@) Vén toc gié 0,2mls) (b) Vén toc gié 0,05m/s
Hinh 7. Két qua phdn bé nhiét trén module LED
~ V6i van toc gi6 0,2 m/s, nhiét d phan bo tir 52,2°C dén 56,0°C. Giam van toc gio
xuo6ng 0.05 m/s, module giam hién tuong doi luu nhiét voi khong khi nén nhiét d tang cao
phan b6 tir 70,8°C dén 75,2°C. Nhiét do ting khoang 18°C (35%) so véi trrdng hop trude.

) Tiép theo nhom tac gia mo phong }ém LED cong suat hoan thién gém 20 LED duoc
bo tri song song ba hang nhu hinh 4, van toc gio6 thiét 1ap 1a 0,2 m/s song song v6i bé mat tam
LED. Két qua phan ‘pf) nhiét trén tam LED duoc thé hién trén hinh 8. Nhiét do trén tém, LEQ
phan b6 tir 25,2°C dén 54,7°C. Nhiét do giam so v6i truong hop module 3 LED do cac tam dé
nhom cua module LED dugc tan nhiét ti€p qua céc’thanh nhom dan nhiét voi tiét dién 1on.
Céc thanh nhém song song nay c6 tac dung nhu tam tan nhiét, giup lam mat toan bd cac
module LED.

Hinh 8. Két qua phdn bo nhiét trén tam LED véi toc dé gié 0,2 m/s
theo phirong song song véi mdt phang tam LED
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Hinh 9. Két qua phdn bo nhiét trén tam LED voi toc dé gié 0.2 m/s
theo phwong vuéng goc voi mat phcfng tam LED
Luong khi c6 phuong vudng goc voi mat phang tim LED s& tao phan bd nhiét tuong

d6i ddng déu, nhiét do cao van tap trung tai cac khu virc c6 module LED véi dai nhiét phan
bb tir 25,2°C dén khoang hon 40°C.

Cubi cung, nhom tac gia thay doi cach b tri cac module LED trén cac thanh nhom
song song. Xét truong hop ludng khi c6 van tde 0,2 m/s vudng goc v6i mit phang tim LED,
c6 thé thdy nhiét do toi da phan bd trén tim LED da giam so véi truong hop trén. Phan b
nhiét duoc thé hién trén hinh 10 véi nhiét d6 phan b tir 26,3°C dén 31,4°C.

o

Hinh 10. Két qud phdn bé nhiét trén tam LED sau khi thay déi cach bé tri
Nhiét d6 tbi da trén cac chip LED giam khoang 78°C, phan bd nhiét dong déu hon so
voi truong hop phan bo ba thanh LED. Diéu nay cé thé giai thich do khoang cach gitra cac
module LED tang Ién, 1am giam hi€u ung buc xa nhig¢t.

S liéu két qua mo phong thu duge duoc thé hién trén bang 2.
Bang 2: Tong hop sé liéu mé phong triwong hop 1

Nhiét d min (°C) Nhiét 49 max (°C) | Chénh léch nhiét @9 (°C)
B tri module 25,2 40,0 14,8
LED 3 thanh
B tri module 26,3 314 51
LED 2 thanh
So sanh Nhiét d6 twong duong | Nhiét d6 giam Phan bd nhiét dong déu hon

3.2. Nhiét phéin b6 trén tim LED cong suét 16m trong truwong hop 2

Truong hop nay, nhom tac gia tié'n’ hanh mé phong mot thanh LED gé)m 18 chip LED
(LED tube) nhu hinh 6 va so sanh phén bo nhiét d6 khi chi tan nhiét bang tdm nhém mach in
va khi ¢6 thém tam nhom véi cac canh tan nhiét.
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Hinh 11. Két qua phdn bé nhiét trén thanh LED tube

" N

Hinh 12. Két qua phdn bé nhiét trén thanh LED tube khi gdn tam tan nhiét
Két qua phan b nhiét hinh 11 va hinh 12 cho thiy, nhiét d¢ t0i da trén thanh LED
giam khoang 10°C (19,4%) khi gan thém tam tan nhiét v&i bién dang canh nhu hinh 6d.

a) Khong co ncfp nhwa bdo vé b) Co nép nhuwa bdo vé
Hinh 13. Két qud phdn bé nhiét trén thanh LED tube

Két qua phan bd nhiét hinh 13 cho thdy anh hudng ciia tim nhuya bao vé. Tac dung cua
tam nhya 1a tranh cac tac nhan moi truong tic dong dén LED nhung dong thoi cling anh
hudng dén qua trinh birc xa nhiét va déi luu ty nhién cua chip LED. Trudng hop khong co
nép nhua, toc d6 gid 0,05m/s, nhiét do cao nhét & chip LED (44,8°C) va giam nhanh chéng &
tam tan nhiét (41°C). Truong hop c6 thém nép nhua bao vé, nhiét do cao nhit & chip LED
(44,8°C), tAm tan nhiét c6 nhiét do cao hon khoang 1°C so véi truong hop khong c6 nip bao
vé (42+43°C). Khi tdc do gio tang 1én, ddi luu xay ra manh hon, nhiét do chénh léch giita 2
truong hop sé& thé hién o rét.
4. KET LUAN

Bai viét dua ra quy trinh mo phong nhiét cho tim LED véi cac truong hop thay ddi toc
d6 gi6 voi cac chidu va tée do gid khac nhau; truong hop bé tri lai cac module LED; truong
hop st dung thém tam tan nhiét ngoai vdi bién dang canh tan nhiét thuc té dé tdi wu hiéu suét
tan nhiét. V&i module gdm 3 LED trén dé tan nhiét nhom, khi toc do gid giam tir 0,2m/s
xubng 0,05m/s. V&i tdm LED hoan chinh, nhiét do tdi da ting gan 35% tir 56°C Ién 75,2°C;
khi thay ddi cach bd tri LED, nhiét do t6i da giam 21,5% tir 40°C xudng 31,4°C. Véi LED
tube, nhiét do tdi da giam 19,4% tir 55,6°C xuéng 44,8°C khi gén thém tim tan nhiét ngoai;
vé6i tbe do gio 0.05m/s theo phuong vudng goc mit phing thanh LED, trudng hop thanh LED
¢6 tam nhya bao vé, phan bd nhiét d6 trung binh ting khoang 1°C so véi truong hop khong co
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16p nhya bao v¢.

Cong cu m6 phong ANSYS Icepak cho phép nhanh chong dua ra cac két qua véi

nhiéu kich ban khéc nhau lién quan dén tan nhiét cho tAm LED cong suét cao. Tir d6, gilp cac
nha thiét ké dua ra duoc cac quyét dinh vé khoang cach téi wu, cach bd tri hop 1y giira cac
module LED, lya chon bién dang canh tan nhiét thich hgp. Qua trinh m6 phdng sau thiét ké
rit quan trong gitip giam chi phi khi tién hanh ché tao.
LOI CAM ON: Nhém tac gia xin trin trong cam on cac Thay C6 trong B6 mon K§ thuat
Dién — Dién tir, Truong Pai hoc Mo - Dia chat da tu vén, hd tro vé k¥ thuat, cam on Cong ty
C6 phan Cong nghé Tién Tién da hd tro cung cdp cong cu phan mém ban quyén phuc vu mé
phong cac truong hop trong bai bao.
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Modeling and thermal simulation of high power LED panels for
optimization heat dissipation

Tien Sy Nguyen, Thi Chuc Ha
Hanoi University of Mining and Geology

Abstract: LED technology is widely applied in human life. Currently, with the
development of science and technology, lamps are not only used to bring light to people but
also used for bactericidal purposes or applied to the field of indoor tissue culture. High-
power LED systems generate heat during operation, so it is necessary to use natural or forced
heat dissipation methods. The problem of calculating, simulating heat and optimizing heat
dissipation for high-power LED panels or more is extremely important. In the article, the
authors use the model of LED panels in practice by Rang Dong company to model and
simulate heat using ANSYS Icepak software, to evaluate the level of heat generation and
cooling capacity of the heatsink plate. Simulation results can help engineers to design high-
power LED panels evaluate the temperature of LED panels before putting them into
operation, optimizing heat dissipation, thereby achieving the highest heat dissipation
efficiency, reducing the power consumption of other cooling devices.

Keywords: Lighting, heatsink, thermal simulation, LED panel, high power
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Ung dung phan mém Motor - CAD trong mé phéng phan b nhiét do
dong co khong dong b roto long soc 2 cwc cong suat 0,75kW

Ngé Vin Ha', Dwong Thi Lan, P§ Thi Hoa
Truong Pai hoc Cong nghiép Quang Ninh
*E-mail: ngovanha72@gmail.com

Tém tat: Viéc ap dung tinh toan va mé phong trén may tinh khdng con 1a van dé méi
trén thé gisi. Hién nay, @é hoan thi¢n ché tao mét dgng co dién cac nha san xudt déu thuc
hi¢n qua trinh m6 phong két qua tinh toan trén phan mém chuyén dung, gilp cdi thi¢n dang
ké hiéu qua cong sudt dau ra dong co va tir tin duwra ra quyét dinh thiét ke.

Trong bai viét, nhom tac gid siz dung két qua kich thueéc cia dong co da tinh toan san
[7] va ing dung phan mém Motor - Cad dé tinh toan phan bg nhiét dé trong déng co, trong
diéu kién van hanh on dinh, danh gid két qua véi diéu Kién dam bdo cia cdch dién sir dung
trong dong co.

Tir khod: Mach nhiét thong sé rdi, md hinh nhiét, tinh toan nhiét, md hinh truong
nhiét, déng co khdng dong bé cong sudt nhe.

1. PAT VAN PE

Céc dong co khong ddng bo roto 16ng séc [4] ¢ cau tao nhu hinh 1, da dwoc md hinh
hoa bang cac md hinh nhiét mang phan tich c6 sé lugng ndt khac nhau. Cac mé hinh c6 sé
lwong nat nho chay nhanh nhung cé thé kho thiét Iap chinh xac, cac mé hinh c6 s6 lugng nit
I6n c6 thé duogc lap trinh dé dua ra du doan nhiét chinh xac. Piéu nay duoc thyc hién bang
cach chia céc hién tuong truyén nhiét riéng ¢ thanh céc dién tré nhiét riéng biét ma céc thuat
toan toan hoc ton tai cho tinh toan cua ching, vi du: dién tré nhiét dé biéu thi su truyén nhiét
qua cac thanh phan phic hop nhu cudn day va 6 truc, sy dan truyén qua céc thanh phan ran
nhu rang va sit lung, d6i luu va bt xa tir bé mat bén trong va bén ngoai cua may.

Cac mo hinh nhigt don gian hon dugc mo ta trong bai viét nay dugc thuc hién trong
phan mém Motor-CAD [1]. Motor-CAD [5] la mot goi phan mém phan tich mang danh riéng
cho phan tich nhi¢t cua may di¢n. N6 bao gom cac thuat toan dé ty dong mo hinh hoa cac hi¢n
tuong nhiét phirc tap. Phan mém c6 mot sé md hinh nhiét don gian dé gidp du doan cac nhiét
d6 nay. Tuy nhién, diéu quan trong Ia phai hiéu chinh cac mé hinh vi ching c6 mét s6 nit han
ché va khdng bao gom tinh toan trudc cac hién tuong nhiét khé du doan nhu truyén nhiét qua
cac cuon day dan khoang trong giao di¢n gitra cac thanh phan, 1am méat hdn loan xung quanh
cac cudn day cudi va 16ng cudi, ddi luu tir cac bé mat phuc tap, ... [6].

Giéng cao su o
5 T~ \ Cau dau day
Loiststato  HOpdauddy \ -
i b \ ) - g AT .
Déy quanstato ™ 4 e rga‘ L
>4 7 Obi

Nip huong gi6 a

Népmaysau . Lai sit roto
o

Trucdongco

_.— Vomay

Canhkhudy gié l{{lf 3 A

|‘ .
Hiéu chinh [~
khoi luong

__.—Chandé

Hinh 1. Céu tao dong co khong dong bé 3 pha long séc
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2. MO HINH MACH NHIET PIEN TRO
2.1. M6 hinh mach nhiét don gidn

Hinh 2 cho théy mo hinh nhiét cho dong co, trong d6 cO nhiét tré dac trung cho do
chénh nhiét gitra cudn day va moi truong xung quanh (R,). Pay 1a m6 hinh nhiét don gian
nhét ¢6 thé dé du doén su tan nhiét caa dong co va su gia tang nhi¢t do cua cac day dan stator
(6c) [6]:

Bc = 0o + RuQn )

Qu twong &g cho tong ton that dong co (bao gdém ton hao cudn (day stator, 101 thep
stator va rotor). M6 hinh nay c6 thé duoc két hop v6i dién dung nhiét tong thé dé udc tinh
hang s6 thoi gian nhiét caa dong co. Tuy nhién, mé hinh nay chi ¢ thé duoc sir dung dé hiéu
vé qué trinh 1am néng va lam mat chung cta phan 16n may cht khong phai dé 1am nong
nhanh cudn day trong diéu kién qué tai. Thong thudng, hang sé thoi gian nhiét ciia cudn day
nho hon nhiéu so v6i dién dung nhiét cia may dién c6 kich thudc 16n.

<00
Rator

Hinh 2. M6 hinh nhiét voi 1 nhiét dién tro

2.2. M6 hinh mach nhiét véi 5 — 10 nat

Mot mé hinh nhiét phtrc tap hon str dung tir 5 dén 10 nut [3] dé thé hién cac tinh nang
quan trong trong may. Vi du, mang 5 ntt dugc chi ra trong hinh 3 c6 cac nut dai di¢n cho méi
truong xung quanh, 16p stator, v, cudn day va rotor. P61 voi so do6 mach nhiét cia dong co
dién khong dong bo kiéu kin, trong d6 cac nhiét dién tré chinh gom c6 cac dién trd nhiét bén
trong gitra cudn day voi 18i thép stator va 18i thép stator vai vo may co thé duge hiéu chinh tur
su gidm nhi¢t d§ bén trong bén trong stator. Nhiét dién trd trén 16p cach dién dugc xac dinh
nhu sau [6]:

RC = 6(;/()\4(; X Sc) (2)

Trong do: & la chiéu day 16p cach dién (cm), Ac 1a he s6 din nhiét cua vat liéu cach

dién rinh va S 1a tiét dién truyén nhiét ctia 10’p cach dién (cm?).

Hinh 3. M6 hinh nhiét voi 5 nut [3]
Hinh 4 cho théy, mot mo hinh nhiét sit dung 10 nat va 18 nhiét tré dugce coi 1a mo
hinh nhiét don gian. V&i cac mo hinh nhu vay, tat ca cac nhiét trd co thé duoc tinh todn bang
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cach su dung phép do hodc cac md hinh nhiét phuc tap hon. Mot Iya chon khac 1a tinh toan
mot sd nhiét tré va dién dung dua trén kich thudce va dac tinh vat liéu cho thanh phﬁn cu thé.
Mot van dé véi viéc hiéu chuan cic mé hinh nhu vay bang cach sir dung dit liéu thir nghiém la
c6 thé kha kho khan khi ¢o 1ap cac co ché tmyén nhiét riéng 1¢, tuc la ddi luu va buc xa tir vo
mAay va nap mady,... Qua trinh hiéu chuin d& dang hon nhiéu bang cach sir dung mang nhiéu
nut phtrc tap hon cdc md hinh nhu thong tin chi tiét hon c6 sin cho cac co ché truyén nhiét
khac nhau trong may, tic 1a ching ta c6 thé tinh toan cac gia tri riéng 1é cho cac dién tré ddi
luru, bire xa, dan dién theo két cau dong co.

OverCool

AORRAGBHNABAGRARGARABABHRNAARARAAAR
GBI
AN -
\q\\\\\'\\\\\\\*‘“ ST TR
M1 Stator
FAK i

QU222

[ | Tncdmgoo. AxleCool %_\./_[:’ )

H HA
Hinh 4. Mo hinh nhiét voi 10 nut [3]
2.3. M6 hinh mach nhiét img dung phin mém Motor - Cad

Cac md hinh nhiét phan tich chi tiét co xu hudng sir dung 20 nut trd 1én, mé hinh hoa
phirc tap trong dudng truyén nhiét nhu khoang céch giira cac thanh phan, ban chat vat lidu cia
cudn day, hé thong 1am méat cac bo phan hoat dong va dau ndi cudn day.... CAc chi tiét nhu
vay c6 thé 1a dugc mo hinh héa bang cach sir dung cac k§ thuat sé nhu phan tich phan tir hitu
han (FEA) va tinh toan dong Iuc hoc chét long (CFD). Tuy nhién, mot md hinh phén tich chi
tiét co loi thé 1on vé téc do tinh toan. Kha nang tinh toan gan nhu tirc thoi cta ky thuat phan
tich nay gilp ban co thé chay cac tinh huong trong thoi gian thuc. NoO cling tao diéu kién
thuén loi cho viéc phén tich d6 nhay trén cac an s6 nhiét chinh dé danh gia tam quan trong cua
Chung d6i voi hiéu sudt nhiét, tuc 1a khoang trébng bé mit hiéu qua, do t6t ngdm tam, v.v.
Piém manh chinh cua cac k¥ thuat s6 13 mé phong dong chay va phat trién cac cong thire d6i
Iuu cho sir dung trong phan tich mach rai, thay vi thuc hién t6i uu héa mach nhiét.

Mang nhiét trién khai trong Motor-CAD cho may dién c6 hé théng lam mat duoc thé
hién trong hinh 12, mach bao gém cac dién trd nhiét va ngudn nhiét duoc két ndi gitra cac nut
thanh phén cua dong co. Hinh dang dugc xac dinh bdi mot tap hop cac thong s6 hinh hoc nhu
kiéu vo may (hinh try, hinh vuéng, lam mat huéng tam hodc lam mat doc truc,...), Chiéu rong
rang, chiéu sau ranh,... Mot s6 tham s dugc tao ra tu cac thong s6 lya chon (kiéu vo may,
kiéu,...) va mot sb 1a gia tri tinh toan (So ranh, s6 cuc, do sau ranh,...). Nguoi dung c6 thé chon
nhiéu kiéu lam mat. Tt hinh dang, kiéu 1am mat va vat li€u da chon, mgt mang dién tr¢ nhiét
(co tdn hao va nhiét dung) dugc ty dong xay dung dé c6 thé thuc hién ca tinh toan nhiét &
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trang thai 6n dinh va tam thoi. Nhiét d6 cia cac nit quan trong trong hinh dang may (chang
han nhu vo, rinh, 16i thép, diém néng nhét,...) duoc du doan bang cach st dung phan tich. Tét
ca cac di¢n trd nhiét va dién dung nhiét trong mang dugc tinh todn ty dong tir dang hinh hoc,
kiéu 1am mét va vat liéu duoc stir dung bang cach st dung 1y thuyét truyén nhiét phan tich tiéu
chuin [6]. Motor-CAD c6 chira mot s6 thuat toan toan hoc duogc phat trién dic biét dé cho
phép tinh toan nhiét chinh xac cho cac bd phén kho phén tich hon, vi du: Cudn day, l1a mét bo
phén phue hop bao gdm cac soi day duoc dit ngdu nhién duogc bao quanh boi 16p men cach
dién, chat ngam tam va khong khi va 16p cach dién ranh [6]. Va can nhiéu nd lyc thuc hién
thiét 1ap céc tham s6 mic dinh thuc té cho cac dai lugng kho udce tinh hon, chang han nhu khe
hd khong khi gitra cac 1a thép stato voi vo may [6].

Day 14 loai phuwong phép tiép can mo hinh tham s6 hoa trudc dang hinh hoc chung cua
khe hé khong khi ciia dong co dién va may phat twong tw. C6 thé c6 mot s6 khac biét vé hinh
hoc, ching han nhu hinh dang canh 1am mat vé may (khéng canh 1am mat, canh hudng tam va
canh doc truc ¢ nhiéu hinh dang khac nhau,...), hinh dang thanh dan rotor khac nhau (Iong
don va 10ng d6i voi hinh tron va hinh chi nhat, thanh,...) va ranh hinh dang (rang song song,
ranh song song, v.v.) nhung nhin chung tit ca cic may déu rat gidng nhau. Céc hinh dang
hinh hoc khac nhau dugc tinh dén trong Motor-CAD bang cach cho phép ngudi ding chon
cac loai thanh phan khac nhau (kiéu vo, kiéu ddy quén, loai ranh,...).

2.4. M hinh mach nhiét cho dong co khong dong bd cong suit 0,75kW sir dung phan
mém Motor - Cad

Céc thong sb hinh hoc cua dong co khdng dong b dugc thiét 1ap theo phuong ngang
truc nhu hinh 5 (st dung két qua da dugc tinh trong tai liu [7]).

© Radal [Z pal [0 3D
Housing: | Adal Fins{RoundSt = | Mourting: [ Foot -

Sict Typs: | Parallel Tooth | Top Bar:
st

Stator Dimensions Value Rotor Dimensions Value

Slot Number 24 Rotor Bars 26

Housing Dia 125 Bar Opening [T] 15

Stator Lam Dia 116 Bar Opening Depth [T} 0.36
Stator Bore 64 Bar Opening Radius[T}| 0.7

Tooth Width 65 Rotor Tooth Width [T] || 4
Slot Depth 127 Bar Depth [T] 10

Slot Comer Radius 2 Bar Comer Radius[T] |0.39
Tocth Tip Depth 05 Airgap 04

Slet Opening Banding Thickness 0
Tooth Tip Angle 25 Shaft Dia 192
Sleeve Thickness 0 Shaft Hole Diameter |0
Fin Bxtension 10
Fin Thickness 1
Fin Pitch/Thick 5
Fin Pitch [Calc] 5
Comer Cutout [%] 40
SheftHeight |20
Fest Wicth Motor] |20
Feet Width [Base] 30
Base Width 150
Base Thickness 10

o

Drew plat= || Draw bass
Draw Cooling

Redraw

Hinh 5. Cdc théng sé hinh hoc ngang truc ciia dong co khéng dong bo

Trong d6, chon kiéu canh lam mat 1a canh mg, theo phuong doc truc, phan b tron. S6
canh la 36. Cac kich thudc canh lan luot duoc xac dinh nhu sau:

- S6 canh trén ¥4 goc = 16 (ca chu vi 1a 64 canh)
- Khoang cach gitra hai canh la: 5 mm;

- B¢ day cua canh la: 1 mm;

- Chiéu cao cia canh 1a: 10 mm.

Trong phuong an 1am mat, c6 bd tri thém nap dong co bao ldy phan canh 1am mat dé
tang cuong cho qué trinh lam mat cuong btrc bang quat gin trén truc dong co.

Sau khi thiét 1ap cac thong sé ngang truc, nhom tac gia thiét 1ap cac thong sé hinh hoc
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theo phuong doc truc ctia dong co nhu hinh 6:
@ | & oo [0

Housng:  [wal Fins (Rd: = | Mourting: [Foat -
EWdg Caviy:(Noi Polted v |Feedback:  [NetFtted |
Cowing:  [NotFited v | Shaft Type: [Soid -
Fan: [No Fan ~| Radial Ducts:  [Nene -
Radial Dimensionss | Vak = || Adal Dimensions | Valu =
L L
Housing Dia 125 | [Motor Length 80
Housing Add [inner F] |0 Stator Lam Length || 52
Housing Add [inner R] 0 Rotor Lam Length__|| 52
1

Stator Lam Dia 16 Stator Acal Offset |0
Stator Bore Rotor Audl Cffset |0
Argap EWdg Overhang [F] |30
Banding Thickness EWdg Overhang [R] |30
Seesve Thickness Wdg Edenson [F]__ |5
EndRing Add [Outer F] Wdg Exenson [R] |5

EndRing Add [Inner F]
EndRing Add [Outer R
EndRing Add [Inner ]

Endcap Length [F] |10
Endeap Length [R] |10
Endeap Thickness [F]|5

5

04

[}

0

[

5

[}

5
Wiatter Number [F]__|0 Endoap Thickness [R][5
Wafter Number [R]__|0 EndRing Thickness [F| 10
Shaft Dis 182 ||EndRing Thickness [R| 10
Shaft Die [F] E EndRing Exension [F]|0
Shaft Dia [R] 2 EndRing Bxtension [F]|0
Shaft Hole Diameter [0 Shaft Exension [F]__|30
Shaft Height 0 ‘Shaft Bxtension [R] |0
Base Thickness 1 Feet Lengih 10
Wdg Add Outer F] |3 Base Length 300
Widg Add [Outer R] |3 Bearing Wigh [F] |12
Wdg Add [lner F] |0 Bearing Width [R] |12
Widg Add [lner ]| 0 Bearing Offset [F] |0
EWdg Insultion [F] |0 Beanng Ofset [R] |0 Red raw E:"‘ E':"T [T Draw base
EWdg Insulation [R] [0 | |Stator Plate Thick [F] [0~ =

Hinh 6. Cdc thong $6 hinh hoc doc truc ciia dong co khong do”‘ng bo
Mo h‘ln‘h dong co khong dong bd dugc nhom tac gia ding dé nghién ciru thude kiéu
kin, 1am mat bang quat gan trén truc dong co, con goi la kiéu TEFC (Total End Fan Cooling).
Dang cau trtic 3D ctia m6 hinh cénh tan nhiét cua dong co dugc thé hién trén hinh 7:

N j

Hinh 7. Cau tric 3D cia cdanh tan nhiét, dé, truc, 6 bi, vo dong co, stator va rotor cua
dong co khong dong bo

Céc thong s tinh todn ctia ddy quan dong co dugc nhom téc gid dua ra trén mo hinh
nhiét:
1 Dsiton | P Postons|
Winding Type: | Overapping ¥ |Mat [Liner-Lam]: | Impregnation

Wdg Defintion:| Wire Slot Fill ~ |[EWdg Definition:| EWdg Fill -

Wire Selection

Wie Type: | AWG Table -
Wie Gauge:  [AWG 275 - [0.386Tmm, 0.340dmm] -
Wire Diameter: (03861 Copper Diameter: [0.3404

Input Parameter | Value Input Parameter | Value

Wire Siot Fil 045 | |Conductors/Slot 136
EWidg il 03 EWdg MLT 319.02
Liner Thickness 025 | [Ins Tooth Side Thickness [0

Ins Slot Base Thickness |0 mp Goodness [Active] |08
Liner - Lam Gap [ imp Goodness [Liner-Lam] 0.8

Copper Depth [%] 100 Imp Goodness [EWdg] |0.8
Conductor Separation 01

Output Parameter | Value Output Parameter | Value:
Wire Slot Fil Wdg Area) |04507 | | Slot Area 4287
Wire Siot il (Slot Area) | 03715 | | Winding Area (+Liner) _|4225
Copper St Fil (Slot Area) [0.2887 | | Winding Area 3533
Heavy Buld Siet Fil 05739 | | Coversd Wirs Area 1552
Winding Depih 122356] |Copper Area 1238
Wiedge Depth -0.2503 | [Impreg Area 19.41
Tang Depth 0.2503| | Wedge Area 06167

Conductors/Slot Drawn__| 136

Winding View:
Cuboid
Redraw ey

Hinh 8. Cdc théng sé ddy qudn stator ciia dong co khéng dong bo

Day quin cho mé hinh dong co 1a kiéu day quan 1 16p véi sb vong day ciia mot bdi
day 1a 136 vong. Do do, tong s6 thanh dan tic dung trong mot ranh stato 1a 136. Hé sé dién
kin ctia ranh 13 0,3715. Céac tham sé dau vao cua diy quan c6 anh hudng téi két qua phan tich
nhiét nhu: bé day 16p gidy cach dién, bé day phan khe ho giita cach dién va 15i thép stator, hé
s6 danh gia chét luong tam say.
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Céc dit liéu dau vao cua dong co bao gom: thong sd vé kiéu 1am mat; ton hao cong
suét; dic tinh vat liéu; diéu kién lam viée thong qua mot s6 thong s6 dic trung cla ddi luu cua
vung khong khi cudi ndp dong co. Cac thong sb trén dugc thiét 1ap qua bang thiét 1ap duoc
gi6i thiéu nhu hinh 9, trong d6 nhiét d6 méi truong xung quanh 1a 40°C, tdc d6 khong dong
b cia truc dong co 1a 2850 vong/phut va hé sé ép chit cua 13i thép stato va rotor déu 13 0,97.

£ Cooling | il Losses I iy Materials I T Interfaces I fig

Cooling Options:
Housing Outer Cooling:
) Matural Convection

@) Blown Ower

Mator Oriertation:
@ Horizaontal

() Vertical [Shaft Up]

() Wertical [Shaft Down]

Miscellaneous Data:

Cooling Systems:

Through Vertilated

[ Self Ventilated
Housing Water Jacket

[ Shaft Spiral Groove

[C] Wet Rotor

[ Spray Coocling
Rotor Water Jacket

[] Slot Water Jacket

[] Submersible
Flooded

[] Heat Exchanger

Shaft Speed [pm] 2850
Lamination Stacking Factor [Stator]: 57
Lamination Stacking Factor [Fotor]: 57
Altitude [m] [1]
Ambient Temperature 40
Radiation Emissiwvity: 0.9

Hinh 9. Thiét ldp kiéu lam mdt cho dong co khéng dong bé
ﬁ&: Cooling ¥ Losses Iﬁ Materials I I Interfaces I '33’3' Radiation | ITIT Matural Convection I S Blown

Loss Variation with Speed:
coef[A] [¥] Speed Dependert Losses
Plspeed] = Plinput] x [g';:zd% ] Shaft Speed [pm] 2830
Single value of Speed[REF] [rpm] 2245
Component Plinput] | Speed[REF] | coef[A] W/kag Plspeed]

Units Watts pm Wikag Watts

Loss [Stator Copper] 120 2845 0 1493 120
Loss [Rotor Cage] 50 2845 1] 207 2 50
Loss [Stator Back Iron] 30 2845 15 1117 30
Loss [Stator Tooth] 40 2845 15 519 40
Loss [Stray Load Stator Iron] 0 2845 1] 1] 0
Loss [Stray Load Rator Iron] 1] 2845 1] 1] 0
Loss [Stray Load Stator Copper] 0 2845 1] 1] 0
Loss [Stray Load Rotor Copper] 0 2845 1] 0 0
Loss [Rotor Back: Iron] 0 2845 15 0 0
Loss [Rotor Tooth] 20 2845 15 4225 20
Loss [Friction - F Bearing] 0 2845 1 0 0
Loss [Friction - R Bearing] 1] 2845 1 1] 0
Loss [Windage] 0 2845 3 0 0
Loss [Windage] (B Fan) 1] 2845 3 1] 0

Hinh 10. Théng s6 ton thdt trong déng co

164
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*2~ Cooling I Mk Losses & WMaterials |I Intexf: | () Radiation | ITIT Natural Convection | S Blown Over | 5',: Through Ventilation |
Component Material from Database Thermal Specific | Density | Weight | Weight | Weight | Weight
Conductivity | Heat Internal | Multiplier| Addition | Total
Lnits W/m./C J/kg/C kg/m3 kg kg kg
Housing [Active] Aumirium (Alloy 195 Cast) | » | 168 833 2790 04121 1 0 04121
Housing [Front] Auminium (Alloy 195 Cast) z 168 833 2790 0.428 1 0 0.428
Housing [Rear] Aluminium {Alloy 155 Cast) z 168 833 2790 0.428 1 0 0.428
Housing [Total] 1.268 1.268
Endcap [Front] Auminium (Alloy 195 Cast) [=] 168 833 2750 0.2375 1 0 0.2375
Endcap [Rear] Aluminium (Alloy 195 Cast) z 168 833 2790 0.2375 1 0 0.2375
Stator Lam (Back Iron) M350-504 z 30 460 7650 27 1 0 27
Inter Lam (Back Iron) =] 002723 1007 1127 | 1.23E06 1 0 1.23E05
Stator Lam (Toath) M350-50A z 30 460 7650 0.7706 1 0 0.7706
Inter Lam (Tooth) [=] 002723 1007 1127 | 3511ED6 1 0 3.511ED6
Stator Lamination 347 347
Winding [Active] Copper (Pure) z 401 385 8933 0.138 1 0 0.138
Winding [Front End-Wdag] Copper (Pure) z 401 385 8933 0.333 1 0 0.333
Winding [Rear End-Wdg] Copper (Pure) z 401 385 2933 0.333 1 0 0.333
Winding [Total] 0.804 0.804
Wire Ins. [Active] z 0.21 1000 1400 | 0.006136 1 0 0.006136
Wire Ins. [Front End-Wdg] [=] 0.21 1000 1400 0.01162 1 0 0.01162
Wire Ins. [Rear End-Widag] =] 0.21 1000 1400 0.01162 1 0 0.01162
Wire Ins. [Total] 0.02944 0.02544
Impreq. [Active] [=] 0.2 1700 1400 0.02712 1 0 0.02712
Impreq. [Front End-Wdg.] z 0.2 1700 1400 0.1223 1 0 0.122%
Impreg. [Rear End-Wdg.] [=] 0.2 1700 1400 0.1229 1 0 0.1229
Impreg. [Total] 0.273 0.273
Slot Wedge [=] 0.2 1200 1000 [ 0.0007696 1 0 0.0007656
Slat Liner [=] 0.21 1000 700 0.000252 1 0 0.000252
Rotor Lam (Back Iron) M350-504 z 30 460 7650 0.378 1 0 0.378
Rat Inter Lam (Back Iron) =] 002723 1007 1127 | 1.722E06 1 0 1.722E06

a Overview 'ﬁ:l Detail

Hinh 11. Thong $6 vé vt liéu ché tao dong co
3. KET QUA PHAN TiCH MO HINH

Sau khi da thiét lap cac thong s§ co ban cua m6 hinh mach nhiét trén phan mém
Motor-CAD, chay phén tich nhiét ¢ ché do xac lap. Két qua phén tich bang m6 hinh mo
phong nhiét dugc thé hién dudi dang so 6 mach nhiét nhu hinh 12.

Steady-State

41.5

Node:

(@) Tempersturz
() Capacitance

1ES + 1.18

140.7C
0.020 + 0.018

140.2C/140.7C/140.5C

110.2C/H115.6C

28.2WiB3 BWIZ8. 2W
1106C

118.7C

17.6C

1.21

I

pre oy 138.5C

40.0C
o

1E3

Hinh 12. Két qua phdn tich mé hinh mach nhiét trén phan mém Motor-CAD

Khao sat phan bd nhiét trén dong co khong déng bo & mot sd diém co ban dugc thé
hién trén hinh 13 va hinh 14.
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| #8) Schematic | & Radisl |3+ Axial | L FEA | I FEA Edor | 4 Validation |

Steady-State

© Label
@ Temperature
) Delia Temp

. Node Name | Temperature | Display ‘A‘
Urits c £
Housing 1013 ]

Rot_Lam_Tocth 1407 [l
Rot_Lam_Yoke 1405 &
Rot_Surface 1405 ]
Rotor_Bar (Average) 1407 =
Shaft_Centre 1385 =
SlotBottom 1407 &
SlotOpening 1407 =]
Stat_Surface 1130 [l
Stator_Yoke 1073 ]
Tooth 1407 =
ToothiC) 1103 ]
ToothiC2) 126 ]
Winding (Av) 1176 ]
Winding (Average)C1) 1156 =
Winding {AveragehC2) 1180 ]
Winding (Max) 1200 &
Wincina (Min} 1106 M|~

Hinh 13. Két qua phdn bo nhiét trén déng co theo phwong huwdng kinh

%4 Schematic | () Radal | & A4l | g FEA | i’ FEA Edtor [ Vaiation|

Steady-State
Node:
© Label
@ Temperature
(© Deha Temp
~—#1158C 117.0C
Emmc #117.5C 5 115.6C] L
119.1C #119.2C *+118.0C *1197C  «119.6C
. NodeName | Temperaturs| Display I»‘ "WBC;WTE“EE_TMVWK
E B | En :zc R 140.7C] 140.4C
Bearing_Front T ] 140.3C [-a1405C
Bearing_Rear 1128 [l ‘
ECap_F 819 7] ‘
ECap R 988 [l ®113.3C +124.8C *138.5C +131.2C #1256
EWdg_Bore_F(C2) 1176 ] ‘
EWdg_Bore_RIC2) 119.2 ¥ =
EWdg_F (Average)C1) 1174 E] #140.5C 112
EWdg_F (Average)iC2) 1192 7] g1iec +1156C
EWdg_Frort_FIC1) 117.3 il +140.2C %140.7C *120.5C
EWdg_Frort_F(C2) 118.1 ] 113 ucg
EWdg_Front_R(C1) 1178 [ #1192 e1137C
EWdg_Front_R(C2) 119.7 g R7.7C
EWdg_Outer_F(C1) 1158 ]
EWdg_Outer_RICT) 117.0 7]
EWdg_R (Average){C1) 17.7 ]
EWdg_R (Average)iC2) 1197 [E]
EWdg_Rear_F(C1) 1175 ¥
EWdg_Rear_F(C2) 1192 3]
EWdg_Rear_RICT) 177 =
EWdg_Rear_RIC2) 1196 ¥ |+

Hinh 14. Két qua phdn bé nhiét trén déng co theo phwong hudng doc truc

Thong qua mo phong, nhém tac gia c6 duge nhiét do cua tung bd phan ctia dong co
khi 1am viéc & ché d6 tai dinh murc:

- Nhiét do cuia vo dong co 1a 95~99°C;

- Nhiét d6 cua 15 thép stator ting dan tir ngoai vao trong 1a 101 ~ 113°C;

- Nhiét ¢6 dan quén stator 1a 117~119°C;

- Nhiét do trén rotor 1a 140°C;

- Nhiét d6 cua truc dao dong trong khoang 113~138°C;

- Nhiét d6 cua vong bi trong khoang 99~112°C.,

—— AClass {105 °C)
D Y

e H-Class (180 “C)

o 50 100 150 200 250 300
Temperatures (*C}

Hinh 15. M6i quan hé giita hé 56 gid hoa cua cach dién dong co theo nhiét do lam viéc cua
Cac cap cach dién A, B, F, H [2].
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Theo tai liéu [2], cach dién sir dung trong dong co 1a cach dién cép F v6i nhiét do day
quén khi dong co lam viéc & ché do dinh murc 13 117-119°C, twong Gng véi d6 ting nhiét do 1a
77-79°C (nhiét d6 moéi trudng xung quanh Ia 40°C) ludn nam trong gii han cho phép.

4. KET LUAN

Tir két qua mod phong, ta ¢ thé danh gia chi tiét nhiét d6 cua timg bd phan & trong
dong co, nhiét d6 trong 16i dong co dat dén 140°C thoa méan theo cip cach dién F cua vat lidu
cach dién trong dong co. Nhiét d6 nay tuong d6i cao, nguyén nhan 1a do dong co lam c6 cong
sudt nho, kich thudc nhé nén qua trinh lam mét s& kém hon cac dong co c6 cong suit 16n va
kich thudc 16n hon, ngoai ra, dong co khong c6 b tri lip thém quat 1am mat trén truc dong
co.

Céc md hinh nhiét phan tich don gian hodc chi tiét c6 thé dugc sir dung thanh cong
trong viéc du doan su gia tang nhiét d6 trong cac dong co khong ddng bo. Mirc do chi tiét va
chinh x4c cua cac mé hinh nay phu thugc manh mé vao s6 lugng nut va cach thiét lap dién tré

nhiét. Tir két qua bai bao co thé ap dung tinh cho cac loai dong co khac nhau véi cong suét
dudi 11 kW.
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Analytical thermalfor 0.75kW 2-pole squirrel cage asynchronous
motor by Motor - CAD software

Van Ha Ngo, Thi Lan Duong, Thi Hoa Do
Qudang Ninh University of Industry

Abstract: Applying calculations and simulations on computers is no new issue in the
world, to perfect the fabrication of an electric motor, manufacturers now perform the
simulation process of calculation results. on specialized software that greatly improves motor
output efficiency and makes design decisions confidently. In the content of the article, the
authors use the results of the pre-calculated electrical motor’s dimensions [7] and apply the
Motor - Cad software to analyticthermal model of the engine components under stable
operating conditions, evaluation results with guaranteed conditions of insulation used in
motors.

Keywords: parameter thermal model, thermal model, thermal calculations, thermal
shields model, asychronous motor small power.
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Anh hwéng ciia cac budc phan bé ong trao doi nhiét dén kha niing téa
nhiét caa bo lam mat dau bang khéng khi trong hé thong thiy lwc may
xuc thay lwc mé 1§ thién

Giang Quéc Khanh”, Nguyén Si Sen, Bli Cong Vién, Tran Thi Van
Truong Dai hoc Cong nghiép Quang Ninh
“E-mail: quockhanh@edu.misis.ru

Tom tdt: Cac thdng so phan bé cua cac ong trao doi nhiét trong bo ong cua bg 1am
mét dau thiy luc bang khdng khi (BLMD), dnh hueéng truc tiép dén van toc, ché dg chuyén
dong, nhiét do cua dong khong khi lam mat trong cac kénh ddn, mizc d@é hon logn cua dong
chay va dg day 16p bién thuy luc chay tang bao quanh cac ong téa nhiét. Ket qud cua cac anh
huong nay sé lam thay doi tri s6 cua hé sé téa nhiét trung binh cia cac ong nhiét, ciing nhu
cong sudt téa nhiét cza BLMD. Trong bai bao nay, nhém tac gia trinh bay két qua tinh toan
va md phdng dnh huweng cia mét so thong so phan bé chinh cia cac ong trao dai nhiét hinh
oval phang trong b6 éng dén hé sé téa nhiét trung binh va cong sudt téa nhiét ciia BLMD cua
hé thong thay lec may xdc thuiy lic mé 16 thién. Két qua nhdn dioc ciia nghién ciru nay sé
gilip cho viéc x&c dinh gia tri téi wu cua cac thdng sé phan bé cua cac éng trao doi nhiét
trong BLMD nhé gon va b tan nhiét cho d@éng co dot trong sir dung trong cac may khai thac
thuy luc mo g thién.

Tir khod: May x(ic thay luc, bg 1am mét dau thuy luc, éng trao doi nhiét, hé so toa
nhiét trung binh, cdng suat toa nhiét, lop bién thuy lyc.

1. PAT VAN DPE

B 1am mét dau thuy lyc bing khong khi (BLMD) la yéu t6 thuy luc quan trong, c6
vai trd toa nhiét chinh cho hé thong truyén dong thuy luc cua cac may xuc thuy luc mo 16
thién ndi chung, duoc van hanh tai cac nuéc nam trong dsi khi hau can nhiét déi va nhiét déi
gi6 mua nhu Viét Nam, né giGp cho viéc duy tri trang thai can bang nhiét cua hé thong va
nhiét do 1am viéc 6n dinh cua dau thay lyc trong khoang nhiét do téi wu do nha san xuat thiét
bi va dau thay luc khuyén nghi (thuong trong khoang 55 dén 70° C) [10].

BLMD vdi hai dong chat long theo phuong vudng goc voi nhau ma khong hoa tron
(hinh 1) 1a loai dugc sir dung phd bién nhat trong cac may thay luc di dong néi chung va
trong may xdc thuy lec mo 16 thién ndi riéng, vi ching c6 nhiéu vu diém noi bat nhu: gia
thanh re, thiét ké don gian, nho gon, chat 1am mat 1a khang khi ty nhién ludn sin ¢6 & khap
moi noi nén khdng can ngum cung cap riéng biét nhu céc loai chat lam mat khac, hoat dong
6n dinh, hiéu qua va do bén cao..

Tuy nhién, bén canh nhleu uu diém dugc ké trén, loai bo 1am mat dau nay ciing co
nhuoc diém 1a niang suat téa nhiét phu thudc rat nhiéu vao cac yéu té tu nhién caa mdi truong
lam viéc (nhiét do, do bui, téc do gid, dd am tuong ddi cua khong khi...) va yéu tb tinh toan
thiét ké, cu thé 1a cac thong sb thiét ké nhu: hinh dang, kich thudc va cac bugce phan b cua
cac dng trao do6i nhiét trong b6 dng... Anh huong cua cac yéu té tu nhién caa mdi truong 1am
viéc dén niang suat téa nhiét caa BLMD da duoc ching téi nghién ciru va cdng bé trong cong
trinh truge day [4], trong bai viét ndy, nhém tac gia trinh bay cac két qua md phong, tinh toan
da dat dugc vé anh hudng cua cac thong sé phan b cac ng trao dbi nhiét dén dic tinh, cong
suat téa nhiét caa BLMD cua may xdc thay lec mo 16 thién bang phan mém ki thuat sé
chuyén dung Solidworks Flow Simulation.
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S6 hang ong trao doi nhiét
Hinh 1. Chim ¢ng trao déi nhiét phan bé so le cia bé 1am mat dau bang khong khi

Két qua cua nghién ctru nay s& 1am co s& cho viéc tinh toan, thiét ké BLMD nhé gon,
c6 hiéu suat toa nhiét cao va cong suat téa nhiét 16n cho cac may xdc thiy luc moé 19 thién noi
riéng va cac may thuy luc khai thdc mo ndi chung.
2. MO TA PONG LUC HQC CHAT LONG TiNH TOAN, TRUYEN NHIET TRONG
SOLIDWORKS FLOW SIMULATION

Dong khong khi 1am mat tr may quat gié hudng truc cia BLMD s& chuyén dong
cudng buc qua cac kénh din duoc tao boi bé mat ngoai cua cac 6ng trao ddi nhiét va canh tan
nhiét. Khong khi 1am maét c6 nhiét do thip chuyén dong tiép xuc truc tiép voi bé mat ngoai
cua 6ng, canh trao d6i nhiét, 1am cho nhiét do cua 16p khong khi tiép xUc tang 1&én va mat do
ctia n6 giam di. Sy chénh léch mat do giira cac 16p khong khi 1am xuét hién chuyén dong tao
thanh dong dbi luu, dong thoi mang nhiét di. Qua trinh toa nhiét tir bé mit ngoai cua cac éng
trao ddi nhiét c6 canh tan nhiét vao moi truong khong khi xung quanh trong BLMD 1a qua
trinh ddi luu cudng birc, qua trinh truyén nhiét nay tuan theo Dinh luat Fourier [1,5,8]:

ar aT)

g =—-AVT = -1 'aT+ +k 1
= - (lax ]ay 0z (1)

trong d6 ¢ — mat do dong nhiét, (W/m?); vT = i£+jz—;+ k‘;—Z— gradien cua truong nhiét

do; A — hé sb dan nhiét, (W/(m.°C)); dau “-” thé hién rang chiéu truyén nhiét nguoc véi chiéu
tang cua nhiét do (tirc 1a chiéu cua gradT).

Solidworks Flow Simulation s& giai quyét cac phwong trinh Navier-Stokes, 1a cong
thirc cua cac dinh luat bao toan khéi luong, dong luong va ning luong & trang thai chuyén
ddng 6n dinh theo phuong ngang (phwong ox) [1,5,8]:

d(pu;)
o )
G(puiuj) _ 9 du; ap
R (e ®)
(pw;T) 9 (ar A
= () @

Trong d6 cac thdng sé caa dong khong khi 1am mat chuyén dong qua cac kénh dan cua
bo 1am mat gdm: u - 1a van téc (m/s), p - 1a mat do (kg/m®), p - 1a &p sut tinh (Pa), T - 14
nhiét d6 (°C) va A - hé s6 dan nhiét (W/(m.°C)), u - d6 nhét dong luc [Pa.s] va Cp — nhiét
dung riéng dang ap (J/(kg.°C)).

H¢ s6 dan nhiét dan nhiét (), mat d6 (p) va nhiét dung riéng dang ap (c,) ctia khong
khi phu thudc vao nhiét do trong khoang nhiét do tir 0 ¢én 110 °C, 4p suat tir 98 dén 980 kPa
dugc xac dinh theo cac phuong trinh sau [1,2]:
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A =0,0244(1 + 0,0033.7) (5)
p = 1,293(1 — 0,00295.7) (6)
¢p = 1,0005 + 1,1904.10*T ()

3. KET QUA NGHIEN CUU VA THAO LUAN

Céc thong sé chinh cia BLMD hé théng thay hec
may xuc thay luc mo 16 thién (hinh 2) dugc su dung trong
qua trinh md phong tinh toan: éng trao d6i nhiét va canh
tan nhiét 1a dong chét (hop kim nhém) dwoc han lai véi
nhau bang phuong phdp nhung k&m ndng chay; nhi¢t do
bé mit ngoai cua ong trao doi nhiét Ty, = 700 C; chat lam
mét & khong khi khd c6 nhiét d6 la To = 27,2° C (nhiét do
trung binh nim cta Viét Nam), ap suat va van toc trung
binh dong khong khi ngay truéc BLMD lan luot la p, =
106825 Pa va v, = 5,01 m/s; kich thuéc hinh hoc ng trao
d6i nhiét tiét dien ngang hinh oval phang a=21mm,b=6
mm; chiéu dai cua cac 6ng trao d6i nhiét bang nhau va
bang Lz = 1190 mm; sb hang dng trao ddi nhiét z = 3; s6
6ng trao ddi nhiét trong 1 hang m = 51, d¢ day céanh tan
nhiét 6, = 0,35 mm. D¢ nghién ctu anh hudng cua thong
s6 phan bd 6ng (S1, S) ching tdi tién hanh md phong va
tinh toan cac truong hop cu thé nhu sau:

Phwong dn 1: Budc phan bb ngang va doc cua cac éng trao ddi nhiét trong bé dng so
le 1an luot 12 S; = 17 mm; S, = 25 mm. Két qua md phong, tinh toan trong trudng hop nay
dugc thé hién trong hinh 3.

Hinh 2. Bg 1am mat dau thiy
lrc may xuc thuy luc mé 16 thién

b)
Hinh 3. Két qua mé phéng nhiér déng luec hoc BLMD

Tir két qua md phong trong nhan duoc trong hinh 3, chling ta nhan thiy rang:

- Dién tich viing xoay phia sau cac ong bau duc theo hudng chuyén dong cua ludng
khong khi lam mat (hinh 3a) twong dbi rong, chiéu dai vung xoady kéo dai ra phia sau khoang
tir 5,5 dén 6 mm. Ving chuyen dong xoay phia sau cac ong trao dbi nhiét 1a ving khong khi
chuyen dong véi van téc thap, chiéu chuyén dong nguoc vé6i chiéu dong khdng khi qua
BLMD. Vi vay, vung chuyen dong xoay cé dién tich cang I6n, sé cang lam tang luc can kh|
dong hoc, tang ton that &p suat cua dong khong khi, anh husng tiéu cuc dén kha nang truyén
nhiét caa cac hang éng trao doi nhiét & phia sau va két qua hé s6 toa nhiét trung binh cuaa ca
bo 1am mét dau & phia khdng khi thap. Hé sé téa nhiét trung binh cia BLMD trong trudng
hop nay la @, = 98,15 W/(m?2.°C);

- Bo day 16p bién thuy luc chay tang bao quanh cac éng trao doi nhiét tiét dién ngang
hinh oval phang (hinh 3b) tuong ddi Ién khoang tir 2 ¢én 2,2 mm, 1am cho cho dong khong
khi 1am mat c6 nhiét do thap khéng tiép xGc truc tiép voi bé mat ngoai cua 6ng trao doi nhiét,
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gay ra can tro qua trinh truyén nhiét, day la mot trong nhiing nguyén nhan quan trong khién
cho hé s6 truyén nhiét trung binh caa bo 1am méat hé théng thay luc thap;

- Van tbc chuyén dong cua dong khi qua cac kénh dan bén trong bo lam mat dau khé
thap va cua cac 16p khi khong dong déu. Nguyén nhan 1a do mic d6 chuyén dong hdn loan
cua dong khi chuyén dong trong céac kénh dan thip dan dén 1op khéng khi ¢ giira kénh dan it
6 tac dung lam mat.

Phuwong dn 2: Dé ting mirc 46 hdn loan cua dong khi 1am mat trong céc kénh dan,
tang kha ning lam mat cia BLMD (tang hé sb toa nhiét trung binh @,), can thiét phai ting
van toc chuyén dong cua dong khi. Tuy nhién, van tdc chuyén dong ciia dong khi bi gisi han
bai cac thdng sé thuc té cua may quat gi6 hudéng truc cua BLMD. Vi vy, dé tang van tc
chuyen dong s& giam di¢n tich mat cit wét, bang cach giam budc phan bd ngang Sy tir 17 mm
xuéng 10 mm. Pong thoi, dé giam dién tich ving xoay phia sau cac ong trao ddi nhiét s& giam
buéc phan b doc S, tir 25 mm xubng 21 mm. Két qua md phong, tinh toan trong trudong hop
nay duoc thé hién trong hinh 4.
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Hinh 4. Két qua mé phéng nhiét déng luc hoc BLMD

Tir két qua nhan duoc trong hinh 4, chlng ta thay rang:

- Van tc chuyén dong cua dong khong khi va muc do hdn loan dong chay trong cac
kénh dan ting 1én dang ké, dan dén giam sy chénh léch van téc gitra cac I6p khong khi lam
mat (hinh 4a); Chiéu day cua lop bién thuy luc chay tang bao quanh bé mit ngoai cua cac ng
trao doi nhiét rat mong va khong on dinh (hinh 4b), diéu nay cho phép dong khong khi nhiét
do thap Chay truot truc tlep trén bé mit ngoai cac ong trao doi nhiét; Dién tich vung chuyen
dong xoay phia sau cac 6ng bau duc rat nho va ngan tat ca nhitng diéu nay da dan dén hé sé
truyén nhiét trung binh ciia BLMD ting 1én so véi truong hop 1. Hé sb truyén nhiét trung
binh trong truong hop nay la @, = 193,5 W/(m?.°C);

- Viéc giam budc phan bd ngang dong S; tir 17 mm xudng 10 mm c6 thé lam giam
chiéu rong cua bo 1am mat dau (Ly) xuong 1,7 1an. Giam budc phan bo doc S tir 25 mm
xuéng 21 mm lam giam do day cua b6 lam mat dau (L) theo huéng chuyen dong cua dong
khong khi xudng 1,19 lan. Pay la diéu rit co ¥ nghia, nham gop phan ché tao ra cac bo trao
dbi nhiét nho gon cho cac may thay lec di dong ndi chung;

- Giam budc ngang tuong d6i S cho phép tang kha nang truyén nhiét cia bo lam mat
hé thong thay luc (Q, W) bang cach tang sé luong dng trao d6i nhiét tir 51 18n 87 ma khong
tang chiéu rong caa bo trao doi nhiét (Ly = 870 mm).

4. KET LUAN

Céc thdng sb budc phan bd ng trao ddi nhiét trong b6 dng (S1, S2) anh huéng rat 16n
dén dac tinh nhiét dong luc hoc va kha nang téa nhiét caia BLMD trong cac may xuc thuy lec
mé 16 thién, diéu nay da duoc ching minh tir két qua da dat dwoc trong nghién ciru nay: hé sé
toa nhiét trung binh (&,) cia BLMD trong phuong 4n thiét két thi hai da tang 1,97 1an so voi
phuong 4an thiét ké thir nhat; kich thudc ngang (L;) va doc cia BLMD (L) lan luot giam
xuéng 1,7 1an va 1,19 lan, dong thoi cho phép ting sb lugng éng trao d6i nhiét dén 1,71 lan dé
tang cong suat toa nhiét ma khong lam thay d6i kich thudc ngang BLMD nhu ban dau.
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Nghién ctru anh huong cua cac thdng sé budc phan bé dng trao dbi nhiét bang phan
mém md phong chuyén dung, s& gitp xac dinh duoc céc théng sé buéc phan bd tdi wu, rat
ngdn duoc thoi gian tinh toén, giam chi phi nghién ciru, dic biét 1a c6 thé gép phan ché tao
thanh cdng BLMD nhé gon c6 hiéu sut cao va cong suit téa nhiét 16n cho cac may xdc thiy
lyc mo 16 thién noi riéng va cac bo trao doi nhiét nho gon cho cac may thuy luc di dong khac
noi chung.

TAI LIEU THAM KHAO

[1]. Tran Dinh Son, Tran Thé Son, Tran Vin Phu. (2004), Truyén Nhiét, NXBGD, Ha Noi.
[2]. Giang Qudc Khanh. (2021), Nghién cizu va lira chon thdng sé téi wu ciia bé 1am méat dau
thity luc trong hé thang truyén dong thaiy luc may xdc thiy luc mé 16 thién trong diéu kién vdn
hanh tgi Viét Nam, Luan &n tién si ki thuat, Métx-co-va, Lién bang Nga.

[3]. Giang Quéc Khanh, Bui Trung Kién, Pao Puc Hung. (2020), «Nghién ciu anh huong
cua su tang nhiét do chat long dén su bién doi cac tinh chét vat 1y va kha nang téa nhiét cua
dong chat long trong duong dng thay lucy, Ban tin Co khi Nang liron— M6, sb 24

[4]. Giang Quéc Khanh, Pao Buc Hing. (2021), «Nghién ctu anh huong cua nhiét d6 mai
truong lam viée dén kha ning toa nhiét cua bo lam mat dau bang khéng khi trong hé thdng
thity lec may xtc mo 16 thién». Ban tin Co khi Nang lwong-Md, sb 27, trang 29-34.

[5]. John E. Matson. (2010), An Introduction to Solidworks Flow Simulation 2010. Schroff
Development CorPoration, www.SDG publi cations.com. New York, USA.

[6]. SolidWorks Corporation. (2010), An Introduction to Flow Analysis Applications with
SolidWorks Flow Simulation, Student Guide. London, UK.

[7]. Godfrey C. Onwubolu. (2017), Introduction to Solidworks, Taylor & Francis Group. New
York, USA.

[8]. Sham Tickoo. (2016), Solidworks 2016 A Tutorial Approach, 3™ Edition, Purdue
University Calumet, USA.

[9]. Catalog Shell Tellus S2V46;

[10]. Shop Manual Komatsu PC 750SE-7.

Influence of heat exchanger tube distribution steps on heat dissipation
capacity of hydraulic oil cooler in hydraulic system of mining
hydraulic excavator

Quoc Khanh Giang’, Si Son Nguyen, Cong Vien Bui, Thi Van Tran
Quang Ninh University of Industry

Abstract: The distribution parameters of the heat exchanger tubes in the tube bundle
of the air-cooled hydraulic oil cooler (BLMD), directly affect the velocity, flow regimes,
temperature of the air flow cooling in the channels, the degree of turbulence of the flow, and
the thickness of the laminar hydraulic boundary layer surrounding the heat exchanger tubes.
The result of these effects will change the value of the average heat dissipation coefficient of
the exchanger tubes, as well as the heat transfer capacity of the BLMD. In this paper, the
authors present the results of calculation and simulation of the influence of some key
distribution parameters of flat oval heat exchanger tubes in the tube bundle on the average
heat dissipation coefficient and heat transfer power of BLMD of mining hydraulic excavator.
The obtained results of this study will help to determine the optimal values of distribution
parameters of heat exchanger tubes in compact BLMDs in a hydraulic system and radiators
for internal combustion engines.

Keywords: Hydraulic excavator, hydraulic oil cooler, heat exchanger tube, average
heat dissipation coefficient, heat capacity, hydraulic boundary layer.
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Anh hwéng caa nhiét d9 dau thiy lwe dén ton that cong suat
trong hé théng thity luc may xdc thiy luc mé 19 thién

Giang Qudc Khanh®, Pham Thi Nhw Trang, Trin Pinh Hwéng, Dwong Thi Lan
Khoa DPién, Truong Dai hoc Cong nghi¢p Quang Ninh
“E-mail: quockhanh@edu.misis.ru

T6m tat: Trong qua trinh may xdc thuiy luc 1am vige, do ton that cong suat trong hé
thong truyen dong thuy luc lam cho nhi¢r dg cua dau thay lyc trong h¢ thong truyén dong
tang dan, ddan dén dé nhét cua dau giam di nhanh chéng va suw thay déi vé tri so cua cac dang
ton that cdng sudat thay lwc. Trong bai bao nay, nhém tac gid trinh bay két qua nghién cizu
tinh to4n va md phdng sir bién doi cua cac dang ton that cong sudt trong hé thong thay luc
may xuc thay lwc mé 1 thién Komatsu PC750SE-7 khi nhiér dé cua chat léng 1am viéc thay
doi V6i sw givip dé cua phan mém ky thugt s6 Matlab-Simulink 7.04.

Tir khod: May xuc thuy lic, hé thang thuy luc, ton thdt cong sudt, nhiér @é dau thiy
liec, ton thdt cuc bg, ton that doc diweong, 1o ri, mdy bom piston huwéng truc.

1. PAT VAN DE

Trong qué trinh van hanh may khai thac thay luc néi chung, nhiét d cua dau thay lec
trong hé théng truyén dong sé tiang 1én nhanh chéng. Nguyén nhan cia hién tugng nay la do
nang luong ton that trong hé thong thay luc bi bién thanh nhiét nang va 1am néng dau thiy
lyc. Ton that cong suat trong hé thdng thuy luc ¢d thé duoc chia thanh ba nhém chinh: ton
that doc duong trén cac doan ong thay luc thang; tén that cuc bo tai cac van phan phéi, van ap
sut, van tiét luu va cac phu kién caa duong ong thity lyc; ton that cong suat do ro ri thé tich
qua céc khe hg lam viéc trong cac may bom, dong co thuy lyc va xilanh thuay lyc...

Sy gia tang nhiét d6 caa dau thay lyc s& 1am cho d6 nhét cua n6 giam dan, din dén
giam kha ning boi tron, ting cudng do mai mon, tan suat xuat hién cac hu hong, téc do lao
hoa va 1am giam tudi tho cua dau ciing nhu caa céc thiét bi thay luc... Dac biét, nd con anh
huong rat 16n dén sy thay doi gia tri cac dang ton that cong suat thay luc, nhu: ton that cong
suit do ma sat nhot caa dau thiy luc giam dan va ton that cong sut do ro ri thé tich s& ting
1én. Nghia 1a, truéc thoi diém trang thai can bang nhiét caa hé thdng thuy luc duoc thiét 1ap,
thi gia tri tong ton that cong suat cua mot hé théng thay lyc khong cb dinh ma thay déi phu
thugc vao nhiét do cua dau thay lyc.

Viéc tinh toan ton that cdng suat caa hé thong thay luc cé vai trd rat quan trong, nhu:
xac dinh chinh xac cong suit yéu cau cua dong co truyén dong khi thiét ké mot hé thng
truyén dong thuy lec méi; tinh toan trang thai can bang nhiét va nhiét o 1am viéc 6n dinh l1au
dai cua dau thay luc trong hé théng truyén dong, 1am co sé cho viéc tinh toan va lya chon cac
thong sé caa b 1am mét dau phi hop véi cong suat caa hé théng va nhiét d6 moi truong 1am
viéc; danh gia duoc tinh trang k¥ thuat caa cac thiét bi thay lyc, giup cho doanh nghiép khai
thac cha dong trong viéc 1ap ké hoach bao dudng, sira chira hoic thay thé thiét bi.

Viéc tinh ton ton that cong sut trong hé théng thay luc phic tap cua may xdc thay
lyc mo 16 thién bang phuong phap tinh thi cong rat khé khin va c6 thé xuat hién nhiéu I5i
tinh toan, do khéi luong tinh toan rat 16n, can phai giai nhidu phuong trinh tuyén tinh ciing
nhu phi tuyén... Nham khic phuc nhimg nhuoc diém cia phuong phép tinh toan thu cong,
giam thoi gian tinh toan va nang cao d¢ chinh xac cua két qua, nhom tac gia da nghién ctu
xay dung modul phan mém tinh to4n va md phong su thay doi caa ton that cong suét cua hé
thong thiy lyc may xdc thuy lec mo 16 thién theo nhiét do dau trong méi truong Matlab-
Simulink 7.04.
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2. MO HINH TOAN, SO PO KHOI LOGIC TiNH TOAN TON THAT CONG SUAT
CUA HE THONG THUY LUC MAY XUC THUY LUC MO LQ THIEN
2.1. M0 hinh toan

Trén co s& cac két qua nghién ciru d3 duogc cong bd trude ddy cua nhidu nha khoa hoc
[1,2,3,4,8,9, ..], m0 hinh toan hoc dé tinh toan ton that cong suit cua hé théng thuy luc
may xuc mo 10 thién duoc dugc xay dung nhu sau (hinh 1):
Po

P =1+ Bt @
v, = at?+ bt +c; khit=[0 + 40] °C (2)
t n
ve =, &) s kit t = (40 + 110]°C (3)
v=t @
P
md,hi.(ps — Do) wd,h,.v
_ Tappe\Ps — Po 2y _ T9pipcVp
pc — 120l (1+1,57%) 2 ()
Th -
G = ps(pl Po) ©)

b tgB,
3 (t 2By — tg?py + 21
u\tg* P — tg*hy + 2n 7

hs (b1 — po)
s = 6p.In(Rgz/Rgy) )

aghd - 1 1
Gy = ev(Ps — po) [ 4 ] ®
12p In(Ry,/Ry1)  In(Rys/Rys)
e
n=-— (9)
4 Py
ly = Lo+ R(1 — coswt)tgy (10)
Vp = wRitgysinwt (11)
Gy = Gye + Gps + G5 + Gy (12)
Gz (ps — Do)
AN, = 1000 (13)
mn
w=— (14)

= I; v? p l;
Z Ap = PQZ (ﬂld—i@) =3 (lid—!_viz) (15)
v? p / .
ZAPC = Zpgl{j 29 =§ZKjvj (16)

j=1 J=1

Apy = Z Ap, + Z Ap (17)
Gn-ApIc

AN = =500 (18

ANy = AN; + AN, 19

Hinh 1. M6 hinh todn dé tinh todn ton thdt cong sudt

Trong do: pg, p - lan luot 1a khoi luong riéng cua dau thuy luc ¢ nhiét d6 t, vat,
(kg/m®); At = (t — t,) - su bién ddi cua nhiét do, (°C); B, - hé s gidn nd vi nhiét cua dau
thay luc, (°C_1); Vg, V¢ - d0 nhdt dong hoc tai nhiét do twong ung &, va t, (mzls); n,a, b, c—
cac hé sb cua phuong trinh do nhdt twong tGng voi cac khoang nhiét do khac nhau [1, 2]; u —
hé s6 nhdt dong luc, (Pa.s); Po, Ps,P1 — ap suét, (Pa); d, - duong kinh piston, (m);
hpe, ps, hgg, hey — lan luot 1 gia tri khe ho gitra piston va thanh xilanh, piston va gudc trugt
ham, guoc trugt ham va dia nghiéng, khoi xilanh va dia van phan phoi, (m); e - d§ 1éch tdm
ciia piston va xilanh, (m); v,- van tbc huéng truc cua piston, (m/s); By, B, — gbc chu tric
gita piston va gudc truot ham, (rad); Rsq, Rs, — 14n luot 13 ban kinh khoang chira dau thuy
luc va gude him, (m); @y — gbc bao ciu trac 5 xilanh, (rad); Ryq, Ryz, Rys, Rya — ban kinh
phia trong va ngoai ciia cic ranh chira dau trén dia phan phdi dau, (m); Lo — chiéu dai cia
piston trong xilanh khi goc cua dia nghiéng y = 0 (rad); Ry — ban kinh phéan b6 cac xilanh
trén khéi rotor, (m); @ — vén tdc gdc cua khéi xilanh, (rad/s); n — tbc do quay cua truc may
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bom, (vg/ph); Gx — téng thé tich ro ri trong may bom, (m 3/s); AN,, AN, — 1an luot 1a tbn that
cong suit do lyc ma sat trong ctia dau thuy lirc, ton that cuc bo va do ro i cua may bom piston
rotor hudng truc (kW) Y Ap; — tong ton thit ap suit doc dudng cua cac doan dng thing, (Pa);
g = 9,81 m/s® — gia tdc trong trudng; A;, I; (m),d; (m),v; (m/s) - 1an luot 14 hé s6 ma sat
doc duong, chiéu dai, duong kinh trong va véan tdc trung binh ctia éng thang thi i (véii € N*)
Trong d6: A = 64/Re — néu dong chay tang hoic A = 0,3164R, " 25 _ néu dong chay rbi,
R, = v;.d;/v — s6 Reynolds cua dong chay; K, Vi — 1an luot 1a hé sb ton that cuc bd va van
tdc trung binh ctia dong dau thuy luc qua phu kién dudng éng thir j (v6i j € N*); Ap,. — tong
t6n thﬁit ap sudt trén hé thong dudng dng thuy luc, (Pa); ANy — tong ton that cong sudt cua ca
hé thong thuy luc cia may xtc, (kW).

2.2. Xay dwng so' dd khoi logic cho lap trinh tinh toan va mé phéng

KET THUC —J
Dai sb héa tinh nhét va
Nhap cac théng s dau vao: khoi lwong rién:gﬂcilenz dau TL
theo nhiét dé
Y R/'> Ps> Po» dp; hpc? hpS7 hxs’ hcw Rsl’ RAZ’
[ p,v] =HT,)
th R»Za R\}a Rv4a n,z,e, (;d5 ];I(max)’ Td(min)’
i, J,di, 1, Gijyy Ay Kby By, Vays Paoy> €5 -+
[
i ? ? Tinh TT a/suat
. 2 % B 2 2 - - . Bom TL: > APy
Tinh t6n that CS Tinh ton that CS Tinh ton that A/suat bong co TL: Y 4pau
ong thuy luc thir i phu kién d/0ng thu j trong b6 LM diu Cac xilanh TL: } 4p.4
i=(l +n) Jj=( +~m) ¥ k=( = 2)
Y + Tinh tong dién tich
Tinh van toc TB VI (m/s) Xiac dinh HS trong (A,-,,) va d/k Cl,d ‘ ‘
v, =G, /S; . L
{ ton that cuc bd K, - A* - Tinh Tinh Tinh
— Tinh van toc TB APy AP 4a) Vi)
Tinh s6 Pr, + V=26, /Ai" theo cac theo cac theo cac
i Tinh TT a/s 4p, Y o/thirc o/thirc c/thiic
B theo cong thirc (16) ; X . tu tu tur
Tinh s6 Re, i Tinh 6 Re: (o), (o), (1),
, V.d, 10 0 10
Tinh tong TT a/s Re = v, 14 14 (05)
1o céac phu kién ZIJAP,-
i~
yes T}nh T}nh T}nh
tong tong tong
Tinh h¢ sb strc can Tinh h¢ s sirc can Tinh hé s6 strc can | | Tinh hé sé stc can || TT a/s TT a/s TT a/s
e | e S 1 O e | e e
A t" A 1
* * (chdy tang) (chdy roi) K,.4p, ) K. 4Py K3.4P, )
- [ R ]
. . B 1 Y
Tinh tén thét 4p sudt 4p,, Tinh tén thét a/s 01 éng:
theo cong thire (15 Ap T . .
£ (3 P theo ;/thuc as) Tinh tong TT a/suat do ro ri
Z
p 3 ; - - ap, =
Tinh tong TT a/s cia Tinh téng thit a/s b LMD kz=1 i
n ong thiy luc: ; ap,, Yap,, = Ap,.m.z YAPuwy + XAPaw + 24P
i Luwu két qua
- - . - - - - va vé do thij
Tinh tong ton that a/suat cua hé thong thuy luc: Tinh tong T/that
= cong suat X AN

AP = Z;Apm) + _Z]:Apj + 24P o+ Y AP vy + APy + 24P«
i= Jj=

theo cong thic (18) ( KET THUC)

Hinh 2. So' do khoi logic tinh todn
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So dd logic tinh toan (hinh 2), thé hién cu thé thar tu cac budc tinh todn caa nghién
ctru, gitp cho qua trinh 1ap trinh modul phan mém tinh todn va md phong anh huéng cua
nhiét &6 dau thay luc dén tong ton that cong suét cua hé thdng thay luc may xuc thay lyc mo
16 thién Komatsu PC750SE-7. So db logic tinh toan dwgc xay dung trén co sé md hinh toan
trong hinh 1 va viéc tng dung modul ma rong Simulink cia phan mém Matlab 7.04.

3. KET QUA TINH TOAN, MO PHONG VA THAO LUAN

Céc thong sé chinh dugc st dung trong qua trinh tinh toan va mé phong nhu sau: Bom
thuy lyc chinh [1,12]: n = 2000 vg/ph; z = 9; ¥ = w/9 rad; Ry = 49,5 mm; p; = 32390 kPa; d,,
= 25 mm; ¥, = 193° = 1931 /180 rad; Ry; = 29 mm; Ry, = 38 mm; Rys = 50 mm; Ry, =
60 mm; Ry = 8 mm; Ry, = 15 mm; By = 14% B, = 119%; hy, = hgg = hyg = hey= 15 um,
Dau thuy luc Shell Tellus S2V46 [11]: khéi lugng riéng p = 858,4 kg/m®, hé sé nhét dong luc
va dong hoc cua diu thuy lyc 1an luot 1a p = 394,9.10™ Pa.s va v = 46.10° m?/s. Thong sb co
ban ctia bd 1am mét dau [1,12]: Chiéu dai caa 1 dng trao doi nhiét Lz = 1190 mm; s hang éng
z = 3; 56 6ng trong 1 hang m = 87; dng oval phiang véi kich thudc mat cat ngang — dai X rong
= 21mm X 6 mm; do day dng trao d6i nhiét §; = 0,75mm. Hé thdng thay luc can may: s =
13,4 m, diy = 19,05 mm, cat goc 90° 1a 16 céi, cit ndi chir T 13 4 céi, van phan phéi 1a 2 céi,
mang-x0ng 8, ap suat lam viéc 31400 kPa. Hé thong thuy lyc tay gau: ls = 23 m, di, = 19,05
mm, ctt géc 90° 1a 8 cai, ct néi chix T 1a 4 c&i, van phan phdi 1a 2 cai, mang-xong 10, &p suét
lam viéc 31400 kPa. Hé thdng thuy luc gau xdc: ls = 18,5 m, di, = 19,05 mm, cit goc 90° 1a
14 céi, cat ndi chir T 14 4 céi, van phan phdi 1a 2 cai, mang-xong 8, 4p suat lam viéc 31400
kPa. Buong 6ng chinh: 15 = 5,5 m, di, = 30 mm, s phin loc 5 cai. Pong co quay toa 02 cai:
luu lwong riéng 255 cm®/vg, tdc do quay trung binh 260 vg/ph, &p suét lam viéc 28400 kPa,
cong suat lam viéc 31,4 kW. Bién ddi luu lwong thé tich ciia bom chinh trong 4 qua trinh lam
viée (xtic/dao - ndng can va quay Ve vi tri d6 tai — do tai — ha can va quay vé V1 tri d6 tai)
trong 1 chu Ky (Te = 25,4 5) lam vige cia mdy xdc lan luot 13, (m%s): 14,4.10°; 7,8.10°%;
10,8.10%; 10,3.10°,

Két qua tlnh toan va md phong anh hudng cua su bién doi nhiét do dau thuy luc dén
gia tri cac ton that cong suat trong hé thng thuy luc may xuc thuy luc mo 16 thién Komatsu
PC750SE-7 duoc thé hién trong hinh 3 dudi day.

Anh hwéng cua nhiét dg dau TL dén ton that CS hé thong TL may xul:

300
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Tén that cong sudl- AN_, AN_, ZAN (kW)

0 —_— L L
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Nhigt 46 ddu thily yc - t, (°C)

Hinh 3. Két qua tinh todn va mé phong
Tir cac két qua thu duoc trong hinh 3, ching ta nhan thay rang:

- Khi nhiét d6 cta dau thuy luc tang 1én tr 0 dén 110 °C, thi téng ton that cong suit do
ma sat nh6t va ton that cuc bo (AN, kW) giam khoang 7,7 lan (tir 285,8 xubng 37,34 kW);
nguoc lai ton that cong suit do 1o ri the tich (AN, kW) tang 46,95 lan (tir 0,97 dén 45,54
kW). Téc do tang, giam cua tung loai ton that cong sudt trong ting khoang nhiét d cua dau
thity luc 12 khong dong déu, cu thé nhu sau:

+ Trong khoang nhiét do tir 0 dén 40 °C: do dbc ciia dudng dic tinh tén that cong suit
do ma sat nh6t va ton that cuc bd (dwong cong mau tim) rat 16m, nghia 1a gia tri cta loai ton
that cong suét nay giam rat nhanh — giam 4,85 lan (tr 285,8 xuéng 58,97 kW); do dbc cua dic
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tinh ton that cong suit do ro ri (duong cong mau xanh) trong khoang nhiét do nay ciing tuong
dbi 16n, ddng nghia v6i viée gia tri ton thit cong sudt ting nhanh, tuy nhién gia tri cua ton that
khong 16n - tang 8,66 lan (tr 0,97 dén 8,4 kW);

+ Trong khoang nhiét do trén 40 dén 110 °C: mirc d6 giam gia trj cua ton that cong
suit do ma sat nh6t va ton that cuc bo thap - khoang 1,58 1an (tir 58,97 xudng 37,34 kW); ton
that cong suét do ro ri ting chdm hon khoang nhiét d6 trude (dudi 40 °C), tuy nhién, xét vé
gid tri thi 16n hon rat nhiéu 1an — ting 5,43 1an (tir 8,39 1én dén 45,54 kW).

- Pic tinh téng ton thit cong suat ciia hé thong thuy luc cia may xtic ZAN = f(tq). la
mot dudng cong phi tuyén (dudng cong mau do) c¢6 diém cyc tiéu nam ¢ giira (0 nhiét 4o dau
khoang t; = 50 °C) chia dudng dic tinh thanh hai phan:

+ Phan dic tinh phia bén trai diém cuc tiéu c6 do dbc rat 16n va c6 chidu hudng giam
dan tir phia trai qua phai, nghia 13 khi nhiét do cta dau thay luc ting Ién, thi tong ton that
cong sudt ciia hé thdng thuy luc giam rat nhanh. Phin dic tinh nay tuong Gng voi giai doan
may xtc lam viéc mot khoang thoi gian ngan sau khi khoi dong, nhiét d6 dau thay luc ting
dan tir nhiét do ban dau b::ing v6i nhiét o moi truong khong khi xung quanh;

+ Phan dic tinh phia bén phai diém cuc tiéu co dang gan tuyén tinh va chiéu huéng
tang dan tir phia trai qua phai, nghia 13 tong ton that cong suat ctia hé thong thury lyc ting dan
khi nhiét d6 dau thay lyc ting 1én. Nguyén nhan cta hién tuong nay 1a do d6 nhét cua dau
thuy luc trong khoang nhiét do tir 50 dén 110 °C twong ddi thap (gia tri do nhdt cia dau thay
lyc giam twong tng tir 29,4 xudng 8,8 cSt) nén ton that cong suat do 1o ri thé tich qua cac khe
h¢ cong tac trong cac yéu to thuy lyc tang nhanh va két qua 13 tong ton that cong sudt cia ca
hé thong thiy lyc ting 1én. Phan dic tinh nay tuong ng vdi giai doan may xuc lam viée lau
dai. Vi vay, viéc tinh toan lya chon cac thong sd cia cac yéu to thuy lyc, bo lam mat dau phu
hop de dam bao diém can bang nhiét cua hé thong trung hodc gan véi diém cuyc tiéu 1a VO
cung can thiét - gitip giam tong ton that cong suat ctia hé thong thiy luc, nhiét do 1am viéc on
dinh cua dau, déng thoi tang hi¢u qua lam viéc cua h¢ théng va tudi tho lam viéc cua dau thuy
Iuec...

4. KET LUAN

- Trong qua trinh may xuc thay lec mo 16 thién 1am viéc, nhiét do cua dau thay luc
tang tuyén tinh tir nhiét d6 ban dau bang nhiét do moi trudng khong khi xung quanh dén gia
tri nhiét do lam viéc on dinh. Tuy nhién, dudi anh huéng cia su thay doi nhiét o dau gia tri
cua cac loai ton that cong suit va tong ton that cong suat cua hé thong thay luc lai thay doi
theo quy luat caa nhitng dudng cong (dé thi cia cac ham phi tuyén).

- Viéc nghién ciru anh huong ciia moi quan hé gitra nhiét do dau thuy luc va ton thét
cong suat cua hé théng thuy lyc may xuc thuy lec mo 16 thién la rat can thiét, 1am co s& Xac
dinh tong ton that cong suat, giai phuong trinh can bang nhiét cua hé thong thuy luc, tir do
diéu chinh diém can bang nhiét cua hé thng thay luc tring hozc tién lai gan diém cuc tiéu,
xac dinh gia tri nhiét do 1am viéc 6n dinh cua dau trong hé thdng thay lc...

- Két qua dat dugc cua nghién ctru: da xay dung thanh cong mé hinh toan, modul phan
mém Matlab-Simulink dé tinh toan va md phong su bién doi gié tri ton that cong suét cua hé
thdng thuy luc theo nhiét d6 dau thay lyc trong qué trinh 1am viéc ciia may xuc thiy lec mo 16
thién Komatsu PC750SE-7, ¢6 thé duoc sir dung khi nghién ciru van dé tuong ty cua cac dong
may xuc thuy luc khac va nhu mét tai liéu tham khao cho qua trinh nghién cau va hoc tap
trong linh vuc chuyén nganh nhiét — thiy luc trong cac hé thong truyén dong thay luc thé tich
may khai thac mo.
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Influence of hydraulic fluid temperature on power loss in a hydraulic
system of the mining hydraulic excavator

Quoc Khanh Giang, Thi Nhu Trang Pham, Dinh Huong Tran, Thi Lan Duong
Quang Ninh University of Industry

Abstract: During the operation of the hydraulic excavator, due to the loss of power in
the hydraulic transmission system, the temperature of the hydraulic fluid in the hydraulic
system gradually increases, resulting in a rapid decrease in the viscosity of the hydraulic fluid
and the change in the value of hydraulic power loss categories. In this paper, the authors
present the results of the study, calculation and simulation of the variation of power loss
categories in the hydraulic system of the Komatsu PC750SE-7 mining hydraulic excavator
when the temperature of the hydraulic fluid changes with the help of digital software Matlab-
Simulink 7.04.

Keywords: Hydraulic excavator, hydraulic system, power loss, hydraulic fluid
temperature, minor head loss (local loss), major head loss (friction loss), leakage, axial
piston pump.
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Ung dung hé théng CAD/CAM-CNC trén chwong trinh CATIA V5 dé
mo6 phong thiet ke va che tao nira dwéi khudn ép chi tiet nhwa

Lé Quy Chién", Buii Thanh Nhu, N guyén Manh Hung, Bui Duy Khudng
Truwong Dai hoc Cong nghiép Quang Ninh
“E-mail: chiencodiencngn@gmail.com

TOm tit: Trong bai bdo ndy, nhém tic gia trinh bay phwong phdp mé phong thiét ké,
ché tao nira khuén dwdi dimg trong ép phun chi tzet nhya - nita khuon dwoi nap noi com dién
ung dung he thong CAD/CAM-CNC trén phan mém CATIA V5. Két qua ciia nghién citu duwoc
dung dé mé hinh héa chi tzet mo phong va klem tra qud trinh gia céng, diéu chinh cdc théng
$6 phit hop vé6i cdc yéu cau ddt ra doi voi chi tiét dwdi sw tro givip ciia mdy tinh trude khi dwa
vdo san xudt thir nghiém.

Tir khod: CAD/CAM/CNC, gia céng c6 su tro giip ciia mdy tinh, mé phong, thiét ké.

1. PAT VAN PE

Véi su phat trién cta khoa hoc va ky thuét, con nguoi da 4p dung cac thanh tyu cia
chung vao doi séng ciing nhu trong san xuat. Trong thoi ky cong nghiép hoa, hién dai hoa,
may moc thiét bi dan duoc st dung dé thay thé va trg gitp con ngudi trong hau hét cac qua
trinh th1et ke gia cong, lap rap, kiém tra, dong goi... Bén canh d6 1a viéc phat trién cong nghé
tién tién vé Internet giup nang cao sy tuong tac glua nguoi voi may tinh. Qua do giup con
ngudi c6 thé kiém tra qua trinh gia cong cua san pham ma khong can tryc tiép giam sat.

Song song véi cac nganh khoa hoc khac, nganh k¥ thuat co khi ciing ap dung nhiéu
thanh tuu vé khoa hoc, dic biét 1a diéu khién sb, phﬁn 16n cdc may moc trong cong nghiép
hién dai déu st dung cac may diéu khién theo chuong trinh s6 CNC (Computer Numerical
Control - Diéu khién s6 c6 sy tro gitip ciia mdy tinh). Nhu cau vé cai thién higu suat va do
chinh xac trong lap trinh CNC 1a 1y do chinh dé phat trién nhiéu phuong phap st dung may
tinh dé chuan bj cac chuong trinh gia cong chi tiét. Lap trinh CNC véi may tinh da xuét hién
tir nhiéu nam truéc. Ban dau, & dang lap trinh dya trén ngdn ngit, chang han APT™ hoic
Compact II™. Tir cudi thap ky 1970, CAD/ CAM di c6 vai trd quan trong do bo sung dic
tinh hién thi cho qua trinh 1ap trinh.

CAD (Computer Aided Design - Thiét ké cd su tro gilp ciia may tinh) bao quat linh vyuc
thiét ké va vé ky thuat. CAM (Computer Aided Manufacturing - San Xudt véi su tro gilp cua
may tinh) bao quat linh vuc san xuat may tinh hoa, trong khi Iap trinh CNC chi 12 mot phan
nhé trong CAM. Toan b dbi twong cia CAD/CAM rong hon nhiéu so vai thiét ké, vé va lap
trinh. Pay 14 mot phan cua cong nghé hién dai, duoc goi l1a CIM-Computer Intergrated
Manufacturing (san xuat tich hop may tinh).

Céc san pham lam tir nhya réat thong dung véi cudc sdng hang ngay, trong mdi gia dinh
cling nhu trong céc chi tiét cong nghiép. Noi com dién la mot san pham ma hau het gia dinh
nao ciing c6. Trong gidi han bai bao, nhém tac gia chon chi tiét 12 khudn eép nhya nap ndi com
dién, nghién cau tng dung cong nghé CAD/CAM va CNC trong thiét ké, ché tao cac chi tiét
co khi. Vong doi ciia san pham nhya rat ngan phu thugc vao nhu cau caa thi truong, thim my,
chtre nang, tudi tho,... Vi vay, thoi gian cho viéc thay dbi thiét ké dau vao cho dén khi gia
cong hoan thién san pham phai rat nhanh méi dép mg dugc nhu cau. Bang s tro gilp cia
may tinh, cac qua trinh trén dugc rit ngan thoi gian, tiét kiém chi phi kiém nghiém, qua d6 ha
gié thanh san pham S0 Véi cac cong nghé truyén théng. Pay chinh 1a 1y do nhém tac gia chon
noi dung trén dé nghién cau.
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2. DU LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Dix ligu
Thong s6 dau vao 13 ban vé& chi tiét ndp ndi com dién nhu (hinh 1):
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2.2. Phuwong phap nghién ctru

Nhém tac gia chon st dung phan mém trong nghién ctru nay: CATIA duoc viét bang
ngdn ngit 1ap trinh C++. CATIA 1a vién d4 nén tang dau tién ctia bo phan mém quan 1y toan
b6 1 chu trinh san pham cua hing Dassault Systemes.

Quy trinh thyc hién gém cac budc nhu (hinh 2):

- M6 hinh héa chi tiét bang cong nghé CAD - Module Part Design.

- Lwa chon mat phan khuon, tach khuén, tao khuon tiéu chudn tir thu vién - Module
Mold Tooling.

- Thiét ké hoan chinh bd khuén - Module Mold Tooling.

- M6 phong gia cong khudn bang cong nghé CAM- Module Machining.

- Xuit chuong trinh NC- Module Machining.

- Kiém tra qué trinh gia cong san pham CNC - Phin mém SSCNC.
3. KET QUA NGHIEN CUU
3.1. M6 hinh chi tiét

Tir cac thong sd dau vao, ta chon Module Part Design dé thiét ké chi tiét hinh 3:
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Hinh 3. M6 hinh héa chi tiét

3.2. Tao khuén cho sian phim

Sau khi mo hinh hoa chi tiét, ta dwa mé hinh vao mai truong Mold Tooling Design dé

hoan thién bo khuon cho chi tiét (hinh 4):

Hinh 4. Tao khuén cho san phdm
3.3. DPua khuon vao méi trwong gia cong - CAM

Bo khuén ép phun cho chi tiét nhya sau khi thiét ké gdm nhiéu chi tiét. O day, ta tach
lay chi tiét ntra khudn dudi dé gia cong. Chi ti€t sau khi tdch c6 dang *CATPart, dua vao moi
truong gia cong Machining - CAM dé thuc hi¢n mo6 phdng gia cong va xuat file NC code

(hinh 5, 6 va 7):

Hinh 5. Tao chi tiét gia cong

Ky yéu Hoi nghi KHCN lan 7, thang 5/2022



TRUONG PAI HOC CONG NGHIEP QUANG NINH

[EY CATIA V5 - [Process1: Setup Editor] Roughing.1 ? X | X
Bl sot (Be ER Yew et Jook  Mndow  Hep Name  [Roughing.1 2.
SO ATERS Comment: | No Description =
| 0 e | | 05 | x
‘ &

12 1A |
&
Name | End Mill D& Red N - =
Comment : [ End Mill Tool pedl
Tool number: 7701 =] 23
[ Ball-end tool 28
3
5.
®
o
H
o
&
2|
N
o> Wt
[ Display tool at: @ = a
NSRS . 0 @2 £ BE8 nménQASBA0EE | OFEH41 EiEa -

Enter data to define the operation - - Socs] seesen] Sicsel Figy

Hinh 6. Cai ddt cdc théng sé gia cong
Céac nguyén cong co ban:
- Nguyén cong 1: Phay mit dau va phay tho;
- Nguyén cong 2: Phay tinh chi tiét;
- Nguyén cong 3: Kiém tra lai nguyén cong va cac thong s dung cu;
- Xuat chuong trinh NC code (hinh 8);

- Chinh stra lai chuonﬁ trinh NC.
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Hinh 7. Mo phong gia cong
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Hinh 8. Xudt chwong trinh NC
3.4. Kiém tra thuc nghiém gia cong chi tiét
Sau qua trinh md phong va XUé:[ dugc file NC code, dé khi dua chuong trinh vao may gia
cong thuc te duoc chinh xac, ta kiém tra gia cong d€ danh gia lai sai so hinh dang va dicu
chinh dung cu cat hop ly. Bicu nay gitp giam bat céc sai sot khi gia cong mau thu (hinh 9).
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Hinh 9. Kiém tra gia cong
4. KET LUAN

CAD/CAM - CNC chi phéi hau hét cac dang hoat dong va chirc nang cua san xuat. O cac
nha may hién dai, trong cong doan thiét ké va che tao, ky thuat tinh toan ngay cang phéat huy
tac dung va la nhu cau khéng thé thiéu dugc.

Viéc nghién ctru tng dung cic phan mém CAD/CAM cho cac may CNC la linh vuc rat
quan trong vi n6 khong nhing ning cao hiéu qua kinh té - k¥ thuat cua timg nguyén cong ma
con tao ra co so quan trong phuc vu viéc tu dong hoa qua trinh chuén bj cong nghg, rat ngéan
thoi gian va khéi luong lao dong khi chuan bi san xuét, ddng thoi con tao ra cac diéu kién co
ban cho viéc diéu khién nguyén cong tién t&i tw dong hoa qua trinh san xudt.
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Két qua nghién ciru cta bai bao c¢6 thé sir dung lam tai liéu tham khao cho sinh vién hoc
tap va giang vién giang day nganh k¥ thuat co khi, dong thoi stir dung lam tai liéu phuc vu cho
cac k¥ su thict ké co khi trong cac nha may, xi nghiép co khi, cling nhu cac linh vyc lién
quan./.
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Application of CAD/CAM-CNC system based on program CATIA V5
to simulate, design, and manufacture the lower half of plastic injection
molds

Quy Chien Le, Thanh Nhu Bui, Manh Hung Nguyen, Duy Khuong Bui
Quang Ninh University of Industry

Abstract: In this paper, the authors present a method to simulate, design, and
manufacture the lower half of the mold used in injection molding plastic parts - the bottom half
of the mold under the rice cooker's lid using the CAD/CAM-CNC system based on CATIA V5.
The study results are used to model, simulate and check the machining process, and control the
parameters by the requirements set for the part with the computer-aided design before
conducting the machine processing.

Keywords: CAD/CAM/CNC, computer - aided design, simulation, design.
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Thiét ké mé hinh va diéu khién hoat dong cia ro bot si dung
cac phan mém Solidword, Maple, Robot Simulator

Vi Thi Nhung
Truong Dai hoc Cong nghiép Quang Ninh
E-mail: vithinhung@qui.edu.vn

Tom tdt: R bét la mot doi twong mdy mdc co thé ldp trinh diéu khién, c6 chirc nang
nhiém vy, co thé tdi ldp trinh, c6 thé dwoc diéu khién tw dong hodc diéu khién bang tay. Cung
Vi nhu cau sir dung ré bot ngdy cang nhiéu, nganh khoa hoc Robotics ra doi va phat trién
manh mé, ¢é nhiém vu nghién ciru vé thiét ké, ché tao cdc ré bot va g dung chiing trong cdc
linh vue hoat dong khdc nhau cua xa hoi loai nguoi, nhw nghién curu khoa hoc - ky thudt, kinh
té, quoc phong va ddn sinh.

R6 bot hoc la mét khoa hoc lién nganh bao gom: Thiét ké, ché tao, diéu khién va ldp
trinh ré bot, Sir dung ro bét; Nghién cuu vé cong nghé diéu khién, cam bién, cdc thudt toan
diéu khién-Ung dung cdc cong nghé diéu khién va cdc thudt todn dé thiét ké ré bot.

Bai bdo trinh bay viéc nghién ciru, thiét ké va diéu khién hoat dong ciia ré bot Véi su hé
tro' ciia cac phan mém. Trong do, thiét ké md hinh 3D cua rd bot siz dung Solidword, thiét ldp
phirong trinh dong hoc, sir dung Maple biéu dién cac phicong trinh va mé phong quy ludt chuyén
dong cua ré bot, md phong hoat déng cua ré bot bang phan mém Robot Simulator. Viéc mé hinh
héa va diéu khién hogt dgng cua rd bot sé hé tror cho khdo sdt, danh gid, hiéu chinh nang cao
chdt hwong bé tham sé dieu khién rd bot va cho viéc ché tao ré bot trong thuec té.

Tir khod: R6 bét, solidword, maple, robot Simulator.

1. GIOI THIEU

Két cau co ban cua r6 bdt gém: Pé 1 duoc dit cb dinh hodc gén lién voi xe di dong 2,
than 3, canh tay trén 4, canh tay dudi 5, ban kep 6 [1].

Canh tay 1o bt 1a két cdu co khi gdm nhiéu khau lién két voi nhau bang cac khop
dong dé co thé tao nén nhimng chuyen dong co ban cua ro bot. N6 quyét dinh kha ning 1am
viéc cua rd bét. Ty thude vao s6 khau va su t6 hop cac chuyén dong ma tay may co cac két
ciu va ving 1am viéc khac nhau. Cac két cau thuong gip cta ro bt 1a ro bot kiéu toa do Dé
cac, toa do try, toa dg cau, kiéu Scara, h¢ toa do goc.

RO bdt kiéu hé toa do try, sir dung khép quay thay cho khdp truot thir nhat. Ving lam
viéc ¢6 dang hinh tru rong. Do cling viing co hoc cua tay may tru tot, thich hop véi tai nang
nhung d6 chinh xac dinh vi goc trong mat phang ndm ngang giam khi tdm vdi tang.

RO bot kiéu toa do cau, khép thir hai duge thay bang khép quay, ving lam viéc 1a khéi
cau rong. Bg cung viing cua tay may nay thap hon hai loai trudc, con do chinh xac phu thudc
vao tam voi.

RO bot kiéu tay ngudi, str dung 3 khdp quay, vung lam viée gan gidng mot phan khoi
cau. Do chinh xac dinh vi phu thudc vao vi tri ctia phan cong tac trong ving lam viéc.

RO bét kiéu Scara 1a 16 bét kiéu méi nham dép ung su da dang cia cac qua trinh san
xut. “Scara” 1a viét tat ciia cum tir “Selective Compliant Articulated Arm”, tirc 1a canh tay
mém déo tuy y. Ba khop dau tién cia 1o bdt nay cé ciu hinh R-R-T cac truc khép theo
phuong thang dimg.
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Hinh 1: Két cau co ban ciia ré bot [1]

Dua trén nhiing két ciu co ban rd bdt, chung dugc thiét ké, san xuit, ng dung v6i nhiing
loai 16 bét linh hoat hon, ¢ thé giup con nguoi trong cac linh vuc cua doi song va trong cong
nghi¢p. Ching dugc st dung bat ctr khi nao dé giam nguy co gy nguy hiém cho con ngudi,
cung cap thém sicc manh hoic d6 chinh xac cao hon con nguoi. N6 ¢6 thé thay thé con nguoi
trong cac nhiém vu nhu: Tim kiém vat liéu no, van chuyén hang hoa trong méi trudng doc hai,
gidm sét an ninh,... Tuy nhién, viéc ché tao rd bét rat phic tap, bao gdm nhiéu cong doan: thiét
ké, ché tao, lip rap, diéu khién,... sao cho phi hop véi tirng yéu cau cu thé, dong thoi doi hoi do
chinh xé&c cao, 1am viéc tin cdy. Vi thé, viéc mo hinh hoa, diéu khién hoat dong ciia 16 bdt s&
thuan tién cho khao sat, danh gia, hiéu chinh nang cao chat luong bo tham sb diéu khién rd bét
g6p phan tang hiéu qua cho viéc ché tao rd bt, giam thoi gian thir nghiém, diéu chinh, giam chi
phi san suat.

Bai béo trinh bay mot phuong an thiét ké, xay dung va mo phong quy dao chuyén
dong cua ro bot cong nghiép 3 bac tu do kiéu Scara. Cac loai ro bot khac hay rd bt c6 bac
cao hon ciing c6 thé xay dung va diéu khién mo phong twong tu phuong phap nay. Qua trinh
thuc hién nhu sau:

- Thiét ké cac khau ctia mé hinh o bét thong qua st dung phan mém Solidwork.

- Tinh toan dong hoc: thiét 1ap phuong trinh dong luc hoc, thiét 1ap quy dao chuyén
dong trong khong gian lam viéc.

- Lap trinh mo phong 16 bét bang phan mém Maple.

- M6 phong hoat dong ciia 16 bdt bang phan mém Robot Simulator cho cac két qua
quy dao.
2. DU LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thiét ké mé hinh rd bét 3D

. RO bt fiu’qc thiét l,<é' 12‘} loai Scara, 3 bac tu dp, 1 bac tinh tién, 2 bac quay . Dua vao so

d6 dong hoc tién hanh thiét ké mo hinh 3D cua 16 bot.

Khau 0(dé): Chon hé toa do XYoL, €O truc Z,trung voi khép 1, truc X, chon tuy y
sao cho phl hop nhét vai hinh V&, truc Y, chon theo quy tac tam dién thuan.

Khéu 1: Chon hé toa do X,Y,Z,c0 truc Z, trung vai khap 2, truc X, chon theo hudng
Z,xZ,, truc Y, chon theo quy tac tam dién thuan.

Khéu 2: Chon hé toa d¢ X,Y,Z,c0 truc Z,trung vai khop 3, truc X, chon theo hudng
Z,xZ,,truc Y, chon theo quy tac tam dién thuan.

Khau 3: Chon hé toa do X,Y,Z;co truc Z;trung véi khdp 4, truc X, chon theo duong
vudng goc chung Z,vaZ,, truc Y,chon theo quy tic tam dién thuan.
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Hinh 2. So dé dgng hoc robot TRR(kiéu
Scara)

Hinh 3. M& hinh 3D Robot TRR (kiéu Scara)

2.2. Xay dung mo hinh toan hoc
Tu viéc chon hé toa do va lua chon chiéu dai cac khau, ta c6 bang dong hoc sau:
Bang 1. Bang dong hoc cua ré bot

Khau 0; d; a; o

1 0 d 1 ai 0
2 0, 0 ay 270
3 03 0 as 0

Vi d;=0.55m; a; =0.3m; a; =0.3 m; az = 0.28m.
Str dung Maple Thiét 1ap mo hinh biéu dién cic phuong trinh chuyén dong
Tu bang DH, ta co:

cos(@i) —sin(Bi)cos(a;) sin(fi)sin(a;) a;cos(Bi)

Ey- sin(82) cos(#i)cos(a;) —cos(fi)sin{a;) a;sin(fi) (1)
! 0 sin(e;) cos(a;) d;
0 0 0 1
1 0 0 03
0 1 0 0
A=lg o 1 055 (2)
g 0 0 1
[cos(62) —sin(82)cos(270) sin(62)sin(270)  0.3cos(82)
A, = sin(#2) cos(62)cos(270) —cos(82)sin(270) 0.3sin(62) 3)
0 sin(270) cos(270) 0
L 0 0 0 1
[cos(#3) —sin(#3) 0 0.28cos(63)
2pq= 5111({1;?3} cnsﬂ(EB} ?1 0.285111;]:5'3] )
0 0 0 1
OA2:OA1.1A2 =
cos(82) —sin(#2)cos(270) sin(#2)sin(270) 0.3 cos(82) + 0.3
sin(82) cos(#2)cos(270) —cos(682)sin(270) 0.3sin(82) (5)
0 sin(270) cos(270) 0.55
0 0 0 1
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[cos(82) cos(83) — sin(82) cos(270) sin(83), — cos(82) sin{83)
— 5in{82) cos(270) cos(83), sin(82) sin(270) ,0.28 cos(82). cos(83)
— 0.28sin(82) cos(270) sin(#3) + 0.3 + 0.3cos(82)]

[5in(82) cos(83)
+ cos{82) cos(270) sin(83), —sin(62) sin(83)
+cos(82) cos(270) cos(83), — cos(82) 5sin(270) ,0.28sin(82)cos(83)
+ 0.28 cos(82) cos(270) sin(83) + 0.3 cos(82)]

[5in(270) sin{83),sin(270) cos(83),cos(270) ,0.55 + 0.28sin(270) sin(83)]
[0,0,0,1] (6)
Ma tran Az cho biét vi tri va huéng cua khéau thao tac trong hé toa do c¢b dinh, hay noi

cach khac, 1a vi tri cia diém tac dong cudi va hudng cua h¢ toa do dong gan vao khéu tai diém
tac dong cudi trong hé toa do ¢d dinh, nén ta co thé biéu dién qua cac bién khap 6i.

H¢ phuong trinh dong hoc cua robot,cac phuong trinh dai sb phi tuyén:
(fi= % — g =
hL= ¥Yig) — ¥E =
1=z~ 2 =
fa=cyu(g) —cy(aB.n) =10
fo =cl(q) —cp(a,B.n) =0
\fe = €33(q) — caz(a. B.71) = 0 , )
Str dung Maple mo phong quy luat chuyén dong cua rd bot:

(7)

0.854 0.4

0.80

0.1

014
065

0.604 -034

0.4

0 1 2 3 i 5 §
Hinh 4. D6 thi vi tri diém E theo truc X theo

Hinh 5. D6 thi vi tri diém E theo truc Y
thoi gian

theo thoi gian

Céc phuong trinh biéu dién vi tri cua khau chap hanh:

Theo phuong truc X

£ = 0.28 cos(#2) cos(#3) — 0.28sin(62) cos(270) sin(#3) + 0.3 + 0,3cos(2 (8)

Theo Phuong truc Y

vz = 0.28sin(#2)cos(H3) + 0.28 cos(H2) cos(270)sin(B3) + 0.3cos(H2) 9)
Theo phuong truc Z

zg = 0.55 4 0.28sin(270)sin(#3) (10)

Db thi vi tri diém E (diém chip hanh trén khau chap hanh)
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Qily dao chuyén dong cua diém E
0.566 4
056¢]
0.562
0.560 4
0.5358+
0.556 4

05544

0 1 2 3 4 3 6

Hinh 6. D6 thi vi tri diém E theo truc Z Hinh 7. Qily dao chuyén dong ciia diém E
theo thoi gian

2.3. Pi¢u khién va mé phéng hoat dong cira rd bot

Céc hé thong diéu khién néu dudi day déu theo luat diéu khién PD (Proportional and
Derivative Controller duoc goi 1a bo didu khién dao ham). Khi thiét ké hé thong diéu khién, ta
b6 qua dong hoc ciia co cdu chap hanh, quan tinh dong co. Nhu vay, chitc ning ctia bd diéu
khién 1 tao ra md men can thiét dé truyén dong khop r6 bdt dam bao khép ré bét ludn bam
theo vi tri dat.

qd

+ é?_‘
g

Kp

Mdk 9
B robot

vq

vad

Hinh 8. So' do cdu triic hé thong diéu khién ré bot véi bé diéu khién PD
Phuong phap diéu khién
Xuit phat tir phuong trinh dong luc hoc:

7=M(0).9+V (g,9) +G(q) (11)

Trong d6 M(q) 12 ma tran khéi luong suy rong vudng cap n; V(q,q) 12 VéC to n chiéu
ctia céc thanh phan Coriolis va ly tam; G(q) 1a véc to n chiéu ctia cac thanh phén lyc suy rong
cua cac luc c¢6 thé. Moi phan tir M va G 1la mdt ham cua q - vi tri cta tat ca cac khdp cia rd
bot. Moi thanh phan cua V 1a ham cua q.

Gia sir ma sét tai cac khop 1a ham cta vi tri va van tdc: F(q, q)

Chung ta thu dugc:
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7=M(@).0+V(,9)+G(a) +F(q,9) (12)
Vi cach diéu khién chia tach thi ta co:

T=ar +p (13)
Véi T 1a véc to n cac thanh phan m6 men dan dong cac khép.
Chung ta chon:

a=M(q), A=V (a,9)+G(q)+F(d,q) (14)

Vi luat diéu khién servo:

7 =0,+K,.E+K .E (15)

Trong d6: E=0q,—(

1 M@ —+‘®+1’7 Robot <q

V(g.g)+G(q)+ F(g.q)

:

¥

Hinh 9. Hé diéu khién tay mdy phi tuyén
Két qua bang diéu khién thu duoc (hinh 8).
Tir cong thire trén ta c6 hé diéu khién kin tay may:
E+K,.E+K,.E=0 (16)
Vi hé phuong tr:mh }é doc 1ap: cac ma tran Ky va Ky 1a cac ma tran duong chéo, do vay
phuong trinh trén c6 thé viét riéng cho ting khép:

ei+kvi.ei+kpi.ei =0 (17)
2.4. Mo phéng

Su dung phan mém Robot Simulator - phan mém gia lap r6 bdt, cung cp cac ung
dung vat ly d& con nguoi co thé nghién ctru chuong trinh lap trinh ma khong phu thude vao
may moc thye t€ nham tiét kiém thoi gian va chi phi.

Pbén mém cho phép tai cac hinh v& 3D, lap rap cac khau két hop voi chuwong trinh da
dugc thiét 1ap bang Maple, m6 phong chuyén dong r6 bot theo dung quy dao 1ap trinh (Khoi
tao RobotSimulator.exe, chon build rd bot, choq cac lghéu da v€ duoc xuat ra tir ‘solid‘word,
dién thong s6 dong hoc timg khéu va tai file di€u khién mo phong tur Maple. Phan mém tu
dong tiép nhan va md phdong hoat dong cia ro bot theo dung quy dao tinh toan).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua

. Tacgia thiét ké dugc mo hinh 3D r6 bdt kiéu Scara, lip rap cac khau hoan chinh bang
phan mém Solidword.
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7 Xéy dung mo hinhl toan ,h(_)c véi ma tran vi tri, v& do thi quy dao chgyén dgf)ng qﬁa
diém chap hanh trén co cau chap hanh theo cac truc va trong khong gian bang phan mém
Maple.

Su dung phan mém Robot Simulator mé phong hoat dong cua o bdt theo dung quy
dao thiéet ké.
Bai bao da xay dung thanh cong mot phuong an thiét ké va md phong quy dao chuyén

dong cia ro bdt 3 bac tu do voi sy hd tro cla cic cong cu mém: Solidword, Maple, Robot
Simulator.

skt

onlfetol [ Bkt | Fatme “HLE 6610 16-CBLSC 189 [E TR
Tt orward kzmates TlzFath  2URHUNGHCAD HOSime ik héa\vHE_MUNSHLIG JSB20 16-CB LT 139k
- [ o Lis. Sheenl
o = 2 e EEEE— Sheenl Inlorme o
Hranz .

(-3 (o taul - eud [Fshuwe
o5 [2 ® o e R e T
p [ ERP

= o mez [ dirm) s e |
= = o a 0 C
60 1 ]
anglc %0 o ]
{1 ® 3 i0 1
Lis. o=l
o=l Tl ma ot
Tame 15
TLTie elaal nwimleSsl

Hinh 10. Mé phong hoat dong ciia ré bét bang phan mém Robot Simulator

3.2. Thio luian

Két qua bai bao méi thé hién mot phuong an trong thiét ké m6 phong hoat dong cua
10 bot 3 béc tu do theo quy dao lap trinh, tuy nhién, cac thong so trong két qua hiéu chinh
chua dugc tdi uvu dé c6 quy dao chuyén dong tot nhat. Tac gia sé tiép tuc nghién ctru 1ap trinh,
mé phong cac 16 bt c6 bac ty do 16n hon va hiéu chinh cac thong s6 dé c¢6 quy dao chuyén
dong t61 uu, phu hop véi cac yéu cau cu theé trong di€u kién lam vi¢c khac nhau.
4. KET LUAN

Sy ra doi cua r6 bt chinh 1a chia khoa dé mé ra mot thoi dai khoa hoc cong nghé tién
tién, phuc vu nhu cau ty dong hoa, chung giup nang cao chat luong cudc séng va giam tai tbi
da khdi luong cong viéc ning nhoc cho con ngudi, voi tée dd lam viée nhanh chong, an toan,
chinh x4c, chit luong va bén bi. Nhitng loi ich cta r6 bét trong doi sdng hién nay d hoan
toan chting minh rang, day chinh 1a mot trong nhirng phat kién vi dai nhat cta thoi dai 4.0.

Viéc mo hinh hoa, m6 phong chuyen dong cua 16 bbt 1a can thiét, dé khao sat, lya
chon quy dao chuyén dong ciing nhu t6i uu hoa san xuét 16 bot.

Bai bao da xay dung thanh cong mot phuong an thiét ké va md phong quy dao chuyén
dong cia 16 bdt 3 bac ty do, v6i sy hd tro cla cac cong cu mém: Solidword, Maple, Robot
Simulator. Phuong an thiét ké, xay dyng mo hinh toan hoc va mé6 phong quy dao chuyen dong
ctia 10 bot trong bai bao co thé dung de khao sat, danh gia va hi¢u chinh néng cao chat luong
bd tham sb diéu khién r6 bdt, nhim t6i wu hoa bo tham sé diéu khién thuan lgi cho viéc ché
tao ro bt trong thuc té.
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The reseach modeling and controlling robotic operation Use
solidword, matple, robot simulator software

Thi Nhung Vi
Quang Ninh University of Industry

Abstract: Robot is a programmable, task-oriented, re-programmable machine object
that can be controlled automatically or manually. Along with the increasing demand for
robots, the science of Robotics was born and developed strongly, with the task of researching
the design and manufacturing of robots and their application in other fields of activity. of
human society, such as scientific and technical research, economy, national defense and
people's livelihood.

Robotics is an interdisciplinary science that includes: Design, build, control and
program robots; Using robots; Research on control technology, sensors, control algorithms -
Applying control technologies and algorithms to design robots.

This paper presents the research, design and control of the robot's operation with the
support of software. In which, designing 3D models of the robot using Solidword, setting up
kinematics equations, using Maple to represent equations and simulate the robot's motion
laws, and simulate the robot's operation by software. Robot Simulator software. Modeling
and controlling the robot's operation will support the survey, evaluation, and adjustment to
improve the quality of the robot control parameters and for the actual manufacturing of
robots.

Keywords: Robot, solidword, maple, robot Simulator.
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Nghién ciru thu hdi dung dich nhii twong ap suit cao
X4 ra tir cft chong thity luc trong qua trinh lam viée

Nguyén Khic Linh"", Poan Vin Giap', Lé Quy Chién’, Lé Thi Hong Thing"
lTrwd'ng Pai hoc M6 - Pia chat
Truong Pai hoc Cong nghiép Qudng Ninh
“E-mail: khaclinhhumg@gmail.com

Tom tt: Ngay nay, trong khai thdac than ham [0, thlet bi chéng thiy lec dwoe xem la
mét trong nhitng thiét bi quan trong nhdt cau thanh nén té hop co giGi héa, né dam bdo
khodng khéng gian lam viéc an toan cho nguoi va thiét bi trong qud trinh khai théac. Trong
qud trinh lam viéc, dudi p e cia dat dé o phia trén lam cho tai trong tdac dung lén xa néc
cua gian chong tang theo thoi gian, viéc ndy dan dén dp sudt chat long trong khoang duoi
xilanh cot chong tiang dan. Khi dp sudt trong xilanh cét chong lon hon dp sudt an toan ddt
cho van, khi do van an toan sé mo dé thao mot phan chdt Iéng dp sudt cao ra khéi cét chong,
lam giam ap suat cho dén khi nhé hon dp sudt an toan. Thong thLm’ng lieong chat long nay
diege xd truee tiép ra bén ngoai dwong lo hodc digc dan vao dwong ha dp, gdy lang phi nguon
nang luong ma dang 1& ¢6 thé tdi sir dung dwoc. Vi vay trong bai bao nay nhom tdac gia thyc
hién viéc nghién ciru kha nang tdn dung hiéu qua va de xudt phwong dn cdi tién so do thity
lic ciia gian chong, de sir dung tdn thu nguon dp sudt cao du thira tir cdt chong trong qud
trinh lam viéc ma van dam bdao an toan cho nguwoi lao dong, cdc thiét bi va linh kién ciia hé
théng.

Tir Khod: Lo cho, dp sudt cao, ¢t chéng, gian chong.

1. PAT VAN DBE

Trong tuong lai, ngudn niang lugng ngdy mot can kiét, di kém véi viée tiéu thu niang
lwong s& gay 6 nhiém mai truong, vi vy viéc nghién ciru giai phap dé tiét kiém nam luong
dam bao an toan trong qua trinh khai thac than 1a hudng di diing dan, bén viing va hop 1y cia
nganh than. Xu hudng khai thac than trong thoi gian hién nay va tuong lai da phan ap dung
cong nghg khai thac than ham 16 [1, 2]. Qua trinh khai théc co ban gdm chong gii, khau than
va van tai. Trong do, viée chong do 1o nham dam bao khoang khoéng gian lam viéc an toan
cho ngudi va thiét bi. Theo tién do tién guong 10 cho, dién 16 tran s& duoc chdng gitr kip thoi
theo chu ky khau va phai ¢dam bao hai nhiém vu chinh:

- Chong gitr va diéu khién ap lyc déa vach;
- Phuc vu viéc phé hoa va che chan dat d4 pha hoa khong roi vao khu vye lam vigc.

bay 1a cong viée rat vat va, chiém s6 luong lao dong 16n (co. thé chiém t&i 60% khbi
luong cong viée néu str dung cot chong don). Viée chong d& 10 c6 thé thuc hién bang cach st
dung cot chéng don két hop véi cac xa noc bang kim loai, gia d&, gian chong thuy luc tu di
chuyén.

Dudi tac dyng cua ap lyc mo nen xubng cot chdng 1am cho ap suit trong cot chéng
tang lén dén khi 16n hon 4p sudt an toan cai dat cho van, van an toan s& mo dé xa bt mot
phan chét 16ng ra khoi cot chdng dé dam bao an toan cho cot chéng. Luong chat 1ong nay
duoc chuyén sang dudng thap ap. Gy lang phi ngudn ning luong dang 1& c6 thé thu hoi
duogc. Vi vay nghién ctru tinh toan thu hdi 4p suit cao ciia cot chdng trong qua trinh 1am viéc
|3 rat cAp thiét.
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2. NOI DUNG NGHIEN CUU
2.1. Co s6 Iy thuyét dé xac dinh ap lwc mé I1én thiét bi chdng

Theo gia thuyét dam cong xon, dugc dé xuét boi cac gido su V. D. Slesarev va G. N.
Cuznhesov, [3] cho rang khi vach la da ran va phén 16p ¢ cac 1o chg du dai thi n6 lam viéc
nhu nhitng tdm dam cong xon (hinh 2). Nhimg tdim dam nay dwoc ngam chit mot dau trong
khéi nguyén trudc guong 16 chg, con dau kia treo tu do bén trén 16 cho va khoang tréng da
khai thac hodc tya 1€n vi chong 10.

Tuy thudc cac tinh chit cia cac 16p da vach truc tiép va vach co ban s& co hai truong
hop xay ra:

Triong hop thir nhat: duoc goi 1a vi chdng 16 cho lam viéc & ché do tai trong cho
trude, & day do vong f cua dam vach truc tiép 16n hon d6 vong £, cua dam vach co ban theo
tuyen gdy cua vach tryc tiép (hinh 1, a). Do c6 su tach 16p gitta hai tim dam, cho nén chi ¢
dam vach tryc tiép gay ra ap lyuc tac dong 1én vi chdng 10 cho.

Truong hop thir hai: dugc goi 1a vi chong 16 chg lam viée & ché d6 bién dang cho
trude, luc nay 1< f, (hinh 1, b) cho nén bén canh 4p lyc do dam véch tryc tiep gay ra, con c6
ap luc do dam véch co ban, truyén qua vach truc tiép roi tac dong lén vi chong 10 cho.

a - Khi vdach co ban khéng truyén dp licc xudng vdch triee tiép
b - Khi vdch co ban ¢6 truyén dp lyc xuong véch truc tiép
Hinh 1. So do tinh dp lwc mé trén vi chong 16 cho
~ Gia thuyét dua ra cac phuong phéap xac dinh 4p lyc mé trén ca vi chéng gan guong va
vi chong phé hda.

Gia :[hiét rang chi c6 vach tryc tié’p tao ra ap luc trén cac vi chéng gan guong va ap luc
nay phén bo tuong doi déu trén ca chiu rong 16 cho. Nhu vay, trong ca hai truong hop néu
trén déu c6 thé tinh 4p luc trén mot don vi dién tich ¢ ludng gan guong bang cong thire sau:

P, =»hcosa,T/m? 1)

Trong do: a - Goc dbc cua via, do.
v1. - Khéi lwong riéng cia dt d4, T/m®,
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Ap luc ciia ddm vach truc tiép tic dong 1én hang vi chdng pha hoa cua 16 cho
B hy,(3b* +8bl , +617,) 5
- 8b

Con néu fi<f, thi phai tinh theo so do hinh 1, b, khi d6 ca hai tim dam vach truc tiép
va vach co ban déu gay ap luc Ién vi chong pha hoa

R=R +R,T/m (3)

R=R' osca,T/m (2)

voi:
o T 3l
R'=—| b+—2 |cose, T /m (4)
b 2
7 Trong d6: T - Ap lyuc tao bdi qua trinh uén cia vach co ban, thong qua véch truc tiép
dé tac dong lén vi chong pha hoa, T/m.
Gia thuyét ap luc mo lang tru truot cua gido su P. M. Tsimbarevich [3] duoc dé xuit
cho cac via nam ngang khi vach 1a cac da yéu lién ket kém.

Hinh 2. So do hinh thanh lang tru truot trén lo cho A, B, C, D — gidi han cua lan tru trot
Ap Iyc trén vi chdng 10 chg khi vach yéu va lién két keém phat sinh boi trong luong
cua no trong lang try ABCD (hinh 2), bi tach ra khoi dia kho1 theo bé mat CD va dich chuyén
veé phia khoang trong da khai thac bang cach quay quanh diém D. Sy quay nay gay ra do
nghiéng va d¢ udn cua vach phia trén 16 chg theo bé mat AD.
Cac lang tru ABCD duoc hinh thanh c6 tinh chu ky theo tién d6 dich chuyén cua
guong 10 chg va bi pha huy khi pha hoa da vach.
) Trong lugng ctia d4 mo trong lang try ABCD, tinh cho mgt don vi chiéu dai 10, bé“mg
tri s6 &p luc mé duoc xéac dinh theo cong thiure
Q=hly,T/m (7)
Chiéu rong | cua ling tru bang budc pha hoa da vach, nam trong khoang 1,5 - 4 m.
Chiéu cao h; cua lang tru phu thudc vao chiéu cao h, ctia ving pha hoa va hé sb toi
hO
P m (8
Tir ddy ap luc trén 1m? dién tich noc 10 chg s& 1a

cua da k, tirc la: h =

QM
q=-=rh =TT /m (©)

v6i: m — chiéu day cua via than, m.

Tir nhitng 1y thuyét tinh toan trén s& 1a co s ban dau trong viéce tinh toan thiét ké thiét
bi chong cling nhu tinh kha khi cua viéc c6 nén ap dung giai phap thu hoi ap suat cao tir cot
chong hay khong.
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2.2. Nguyén Iy l1am viéc ciia hé théng cip dich diéu khién ¢t chong gian chdng co gidi
hoa

Nguyén Iy 1am viéc cua hé thong cap dich diéu khién cot chéng duoc trinh bay & hinh 3
va hinh 4. Dung dich nhii twong cao 4p dugc cung cép tir tram bom vao trong cac Xilanh thuy
luc cua cot chdng thdng qua cac ong dan va duogc diéu kién bang van phan phéi thay luc 6. Bé
tao luc chong ban dau, nguoi diéu khién tac dung 1én tay diéu kién cua van sang vi tri C. Chat
long thay luc di qua van mot chiéu 5 va di vao khoang duéi cua cot chdng, nang tim xa néc caa
gian chéng 4p vao da vach tao luc chdng ban dau, khi &p suat chéng dat gia tri Ppg (4p suat
chéng ban dau) gat van vé vi tri cii (vi tri B). Sau mét thoi gian chng (T1) 4p suét trong cot
tang dan dén diém 3, l0c nay &p suat trong cot da vuot ngudng cho phép cua van an toan va bit
dau xa bét chat long vé duong thap ap 1am cho &p suat trong cot giam xudng dén diém 4. Chu
ky nay dién ra lién tuc dén hét thoi gian 1am viéc T,. Sau d6 gat van 5/3 sang vi tri A ha cot dé
tién hanh di gia vai thoi gian xa 1a Ta. Tiép theo di chuyén gia vé phia guong 16. Két thic chu
ky lam viéc cua gia.

& B

ST

A c
dudng | mbudng
thap dp cao dp

Hinh 3. So do thiy lyc cia ¢t chong [4]

6
P \ 5 /A
8
A / 4
Py pr——r———- — A — A </7ﬁ-— -
7 | 4 \
7| |
\
J h
, | K
Vi | | \
’ | |
_ ,/ I | !
| |\
// 2 | I
Pbd L 4 I I \
W )
_ AP)
| |\ ’
| [ /
| [ _‘/
ta O ——— 4+ "'_9_"__ 10(1)
0 0,25 05 0,75 1,0 t
T
1 T2 | T, T,
ck

Hinh 4. Chu ky lam viéc ciia c6t chong thity liec trong 16 cho

Trong do (hinh 4):

T - thoi gian hoan thanh mot chu ky chdng;

Ty - thot gian ap luc chéng ban dau ting dén gia tri 4p sudt cai dat mo cta van an toan;
T, - thoi gian gia chdng lam viéc 6n dinh; Ts thoi gian thu cot chéng; T4 thoi gian di chuyén
gi&; Ts thoi gian tao luc chong ban dau.

Thong thuong, trong mét 10 chg o6 khoang 80 dén 120 gia chng lam viéc dong thot,

mot gid co tr 2 dén 4 cdt chong va mdt cot cd duong kinh trong ctia than xilanh 1a 200 dén
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400 mm. Qua tim hiéu, voi cac loai gia chéng, trung binh mot chu ky chéng, cot chong ha
thap xubng 100 dén 150mm tuy thudc vao diéu kién dia chét cia noi ap dung. Qua do thay
rang, lugng chit 16ng 4p suit cao mét di trong mot chu ky chéng cua 16 cho 1a rat 16n, gy
lang phi ning lugng, ma dang 1& ¢ thé thu hdi duoc [5].
2.3. P& xuit giai phap

Ttr nhitng phan tich va tim hiéu tinh kha thi cua viéc thu hdi chét 1ong thiy luc ap suét
cao (chit 1ong thiy luc thoat ra khi 4p suét trong cot vuot qua gia tri cho phép). Nhém tac gia
da nghién ctru va dé xuét thay ddi so do thuy luc cép dich cho cot chéng, dé dat duoc muc
dich thu hdi lugng chit 16ng c6 4p nay. Khi 4p suét trong cdt vuot qua gid tri cho phép cua
van an toan 4, thi van an toan s&€ mo (dé xa) /dung dich nhii twong cao 4p trong khoang dudi
cta xilanh cot chéng qua dng din vé duong cap dich cao ap qua van mot chiéu 7 (hinh 5). Tuy
nhién, trude khi di vao duong cao ap dong chat long cao ap nay can duoc lam 6n dinh bang
binh tich ning dung tich nho s6 3 v6i muyc dich diéu hoa ap suat. Béi vi 4p suat thodt ra tir cot
d6i khi rat 16n va dot ngot néu chuyén truc tiép vao duong chit 1ong cao 4p s& gdy ra cic xung
dong lam anh hudng dén cac linh kién thay lyc khac va gy mat an toan.

M.@/? 8/3

duong f \Elu'f:r'ng
thép ép cao ép

Hinh 5. So do thiy luc ciia cdt chéng cé kha nang thu héi dp sudt cao
3. THAO LUAN

Cong trinh nghién ctru nay chi dimg lai 6 dé xuat ¥ tuong nghién ctru, dé trién khai sang
kién nay vao thuc té can phai tiép tuc nghién ciru vé tinh kha thi va tinh an toan cho hé thong
va nguoi s dung, do tung qdleu kién dia chat khac nhau thi d6 6n dinh gua dé vach 1a rat khqc
nhau. C6 truong hop mai 6n dinh &p lyc cua da vach 1€n gian chong gan nhu khong thay do6i
dan dén nang luong thu vé la khong dang ke, tuy nhién, nhi€u via c6 d6 6n dinh kém, ap luc
mo 16n thi viéc trién khai ap dung 1a rat dang dé can nhic. Mit khac, ngiy nay ning luong
ngay cang khan hiém, vi vay tan thu nhitng ngudn ning luong dé ting hiéu qua 1a rat can
thiét, gop phan giam gia thanh san phim va bao vé moi truong.

4. KET LUAN

Tir nhitng nghién ctru phén tich ¢ trén ta ¢ thé dua ra cac két luan sau:

- Cong viéc tinh toan ap lyc mo 1én thiét bi chdng 1a cong viée rat phirc tap, tuy nhién
no rat quan trong trong viéc tinh toan thiét ke thiét bi chong ciing nhu tinh kha khi cua viée co
nén ap dung giai phap thu hoi 4p suat cao tr cot chong hay khong.

- Ttr nhitng can cur va sy hiéu blet cua nhém tac gid, chung t6i da dé xuét phuong an
t61 wru nham tan thu dugc ngudn ap suit cao tir cot chéng bang cach ndi dau ra cua van an toan

vao duong cao ap két hop véi van mot chidu va binh tich ning ¢& nho, dam bao gian chong
lam viéc mot cach hi¢u qua ma van an toan cho cac thi€t bi va linh kién cho h¢ thong.
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Research on recovery of high-pressure emulsion solution discharged
from hydraulic struts during working process

Khac Linh Nguyen®, Van Giap Poan’, Quy Chien Le? Thi Hong Thang Le*
'Hanoi University of Mining and Geology
2Quang Ninh University of Industry

Abstract: Today, in underground coal mining, anti-hydraulic equipment is considered
one of the most important devices constituting a mechanized complex, it is responsible for
ensuring a safe working space for people and equipment during mining. During the working
process, under the pressure of the soil and rock at the top, the load acting on the roof beam of
the truss increases over time, which leads to an increase in the liquid pressure in the cavity
under the cylinder of the strut. When the pressure in the column cylinder is greater than the
safe pressure set for the valve, then the safety valve will open to remove a part of the high
pressure liquid from the column, reducing the pressure until it is less than the safe pressure.
Normally, this liquid is discharged directly to the outside of the furnace line or directed into
the low-pressure line, wasting energy that could otherwise be reused. Therefore, in this
paper, the authors conduct research on the ability to make effective use of and propose a plan
to improve the hydraulic diagram of the strut, in order to make full use of the excess high
pressure from the strut. during the working process while ensuring the safety of workers,
equipment and system components.

Keywords: Market furnaces, high pressure, pillars, trusses.
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Tinh toan luu lwgng giao thdng theo thoi gian thuc
tir anh carmera giam sat

Nguyén Hong Quan
Trueong Pai hoc Cong nghiép Quang Ninh
E-mail: cdmhongquan@gmail.com

TOm tdt: Tinh todn luu lwong giao théng 1a mét trong nhitng bude dau tién trong quy
hoach dé thi va qudn 1y co sé ha tang giao théng. Luu lwong giao théng thuong dwroc do bang
cach sir dung cac vong day cam img lap ngam, hodc d@ém bdang phwong phdp thii cong. Tuy
nhién, cac phuong phdp nay khé dp dung trén dién rong do chi phi cao, mar dwong xuO'ng
cap. Chung toi tinh lvu lwong giao thong bang cach si dung dir liéu video chdt lwong thap tir
camera gidm sat. Pau tién, ching tdi hudn luyén thudr todn YOLOv4 d@é nhan dién cho ndam
I6p doi tieong (xe con, Xe tdi, xe buyt, xe contener, xe mo t0). Tiép theo, dé tinh todn heu hrong
giao thdng, ching toi gisi thiéu mét thudr rodn & dém céc phuwong tién giao théng dua trén
hwéng di chuyén. Két qua thiz nghiém doi véi dir liéu quan trac tgi thanh phe Ho Chi Minh
cho thay hiéu qud ciia phirong phdp dwoc d@é xuat. Trong twong lai, ching t6i hy vong sé hudn
luyén vé cac bg diz ligu 16n va da dang hon bao gom cdc diéu Kién thoi tiét va anh sang khac
nhau.

Tar khod: Giao thong thong minh, YOLO4, phan logi hinh anh, tinh todn leu lwong
giao théng.

1. GIOI THIEU

Ngay nay, v6i toc do do thi hoa cao, s6 lwong phuong tién giao thong trong mang ludi
duong d6 thi da tang 1én dang ké. Téng cuc Théng ké cho biét, nam 2021, trén dia ban ca
nudc xay ra 11.454 vy tai nan giao thong, bao gébm 7.370 vu tai nan giao thong tir it nghiém
trong tro 1én va 4.084 vu va cham giao thong, lam 5.739 ngudi chét, 3. 889 nguoi bi thuong va
4.109 nguoi bi thwong nhe [1]. Khi dan s6 dong cing dong nghia véi s6 luong phuong tién
tang, van dé nan giai cho tinh trang ket xe, tinh toan ciia Vién Chlen lugc va Phat trién giao
thong van tai (B6 Giao théng vén tai) cho thiy riéng TP.HCM mat khoang 1,3 ty USD mdi
nam. Ctr 1 gio ket xe, Thanh phd mat 1,2 ty dong, va 2,3 ty dong do 6 nhiém mdi truong tir
cac phuong tién co gioi. Tai Ha Noi, tinh trang ket xe cling gay thiét hai 1 - 1,2 ty USD/nam
[2]. Tac nghén va Un tic giao thong gy ton thit 16n vé kinh te hau qua tryc tiép cta né 1a:
lang phi nhién li¢u, phat thai khi nha kinh tang cao, ton that vé thoi gian chét cho cong dong.
Do d6, cac yéu cau vé giao théng phai dugc giai quyét trong mot he thong giao thong thong
minh dé dam bao giao thong an toan, dap img va hiéu qua cho tat ca moi ngudi.

Hiéu duoc hanh vi giao thong dudng bo 1a mot thanh phan quan trong cia mo hinh
giao théng thong minh. Udc tinh luu luong giao thong 13 budce dau tién dé xac dinh cic md
hinh giao théng dudng bo, gop phan vao qué trinh 1ap mé hinh giao thong, quy hoach d6 thi
va thiét ké cho tat ca cac khia canh ctia mang luéi giao thong duong bo [3].

Vi€c thu thap dir liéu giao thong thuong duoc thyc hién bang cach sir dung vong day
cam (g lap ngam dudi long dat, hodc dém thu cong. Tuy nhién, cac phuong phap nay tén
nhiéu cong stre, ton kém, kho cai dit va co the khong chinh xdac. Ngoai ra, ching c6 thé lam
hong mit dudng, 1am giam chat lwong va tudi tho cia dudng, do d6 khong thé dugce sir dung &
nhirng khu vuce rong 16n. Ngay nay, hé thong camera giam sat ngdy cang pho bién va duoc lip
dat & nhidu noi cong cong dé cho phép giam sat theo thoi gian thyc. Khi cac hé thong nay
duoc van hanh lién tuc, ching tao ra mot luong 16n dir li¢u dong gdp vao dir li€u 16n. Nhitng
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phat trién gan day trong nghién ciru thi gidc may tinh da néng cao nhu cau str dung hinh anh,
dé giai quyét cac van dé thyuc té nhu: Phat hién tic nghén giao thong [4], nhan dang bién sb xe
tu dong [5]. Tuy nhién, viéc udc tinh luu luong truy cap bang cach st dung thuat toan thi giac
may tinh cho bd dir liéu camera giam sat van dang trong giai doan phat trién rat sém. C6
nhiéu kho khan trong viéc luu tri¥, xir 1y va phat trién cac thuat toan hiéu qua dé phan tich di
li¢u tir camera giam sat [3].

Nghién ctru ndy nhdm muc dich tra 101 cdu hoi nghién ctru: C6 thé ude tinh duoc luu
lugng giao thong tir cac camera giam sat giao thong (CGSGT) chét luong thap trong thoi gian
thue khong? Chung t6i tip trung vao mot sd dit liéu quan tric duge tir TP. HS Chi Minh. S6
lugng phuong ti¢én dugc thu thdp cho ndm loai phuong ti¢n: 6 t6 con, xe buyt, xe tai, Xe
conterner va xe mo t6. Chung t6i huan luyén thuat toan [6] dé phat hién va phan loai phuong
tién, phat trién thuat toan do dém luu luong theo thoi gian thyc.

Hinh 1. Téic nghén giao théng tai TP. H6 Chi Minh
2. CAC CONG TRINH LIEN QUAN

Gan day, cac tién b trong viéc xtr Iy hinh anh (Computer Vision) da déng gop rat
nhiéu cho cac tmg dung céng nghé phuc vuc doi sdng. Pién hinh 13 cac Gng dung giam sat
giao thong qua dir li¢u tryc quan thu dugc tir camera giam sat va phuong tién bay trén khong
(Zhang [7], Agarwal [8]). Cac cong cu do tim dbi trong dwa trén Mang No ron Convolutional
(CNN) da dugc ap dung rong rai cho cac ung dung giam sat phuong tién luu thong. Céc thuat
todn nay noi chung co thé dugc chia thanh hai nhom chinh, d6 1a bd do mét giai doan va bd
do hai giai doan. Céc cong cu do tim mdt giai doan nhu Single Shot Detector (SSD) va YOLO
thuong nhanh va dy doan cac hop gioi han dbi tugng cung voi cac 16p trong mot _duong
truyén mang duy nhit. Nguoc lai, phat hién hai giai doan xay ra trong hai giai doan. Pau tién,
mo hinh d& xuat mot tap hop cac khu vire quan tam bang cach tim kiém c6 chon loc hodc st
dung Mang bé xuit Khu vuc (RPN). Sau d6, mdt bd phan loai chi xur 1y cac ing vién khu vuc
dé xac dinh cac ddi tuong [9]. Do d6, thuit toan phat hién hai giai doan c6 xu hudéng cham
hon (cac thuat toan ho R-CNN bao gom R-CNN gbc, Fast R-CNN, Faster R-CNN va Mask
R-CNN).

Phét hién, phan loai va theo ddi ddi twong phuong tién 13 ba nhiém vu chinh lién quan
trong khi xir 1y bo dir liéu video dé wdc tinh luu luong giao thong [3]. Phat hién dbi twong lién
quan dén viéc v& cac hop gi6i han xung quanh cac d6i twong quan tdm dé dinh vi né trong
hinh anh. Phan loai gitup xac dinh cac ddi tuong thanh cac 16p khac nhau nhu “6 t6, xe buyt,

A

xe tai, xe mo to”.

, Vao nam 2015, Redmon et al. da gioi thiéu You Only Look Once (YOLO) nhu mot he
thong phat hién doi tuong nhanh chong, chinh xac va theo thoi gian thuc[10]. Redmon da
phat trién va trai qua mot so stra doi ve kién trac cho dén khi san xuat YOLOv3 vao ndm 2018
[11]. Vao nam 2020, YOLOv4 dugc gidi thi€u la mét may do nhanh hon va chinh xé&c hon tat
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ca cac may do dua trén CNN hién c6 [12]. Tuy nhién, qua it sy cha ¥ dén viéc nghién ctu st
dung YOLOv4 dé phat hién ddi tugng trén xe.

Nhiéu tac gia cling d phat trién cac thuét toan Theo ddi dbi trong va phan tich dudng
chuyén dong ciia mot dbi twong qua cac khung hinh khac nhau. Tuy thudc vao muc tiéu theo
ddi, co hai loai thuat toan theo ddi nhu: Theo ddi mot ddi twong (SOT) va theo ddi nhiéu ddi
trong (MOT). Trong SOT, mot dbi twong duy nhét duge theo ddi ngay tir ddu, trong MOT thi
mot s6 ddi twong duoc phat hién va theo dbi tir khung nay sang khung khac [13]. Hai vi du
ndi tiéng vé thuat toan SOT bao gém: Loc Kalman va Loc hat, trong khi SORT va
DeepSORT 14 hai thuat toan MOT hién dai nhat [13]. Trong nghién ctru cua [13], st dung
DeepSORT dé theo ddi phuong tién va cac dudng ao dé dém giao théng. Tuy nhién, hudng
chuyén dong cua xe khong dwgc xem xét voi nhidu ludng giao thong khac nhau. Vi vay,
nghién ctru nay dugc thuc hién tinh toan luu lugng truy cap trong thoi gian thyc tr CGSGT
xem xét nhimg khoang trong nay.

3. PHUONG PHAP NGHIEN CUU

Huin luyén

! Anh ' >
YOLO4
N~/ . a0
Cac trong 50 cho
- - mié hinh
Video |
Camera giam sat
e N \ Phit hién dbi tuong
ziao thing i :

Tinh todn lwu leong giao | Gidm sat doi twong

thong

Tinh todn luu luwyng

Biéu di luu lugng giao M
thong thii gian thye ‘l‘

Hinh 2. Phuong phap tinh toan luu luwong giao thong theo thoi gian thuc

Nghién ctru nay, chling ti tinh toan luu lugng giao thong theo thoi gian thyc tir dir
liéu CGSGT co chat lugng thap. Trudc hét, chung toi phén loai cac phuong tién va thu duoc
tdc d6 luu thong dua trén hudng di chuyén cia chung. Dé dat duoc muc tiéu nay, ching toi
huén luyén thudt toan YOLOv4 véi tap dit liéu hinh anh tuy chinh dugc thu thép tir camera,
dé phat hién nam 16p ddi twong 1a xe con, xe buyt, xe tai, xe conterner va xe md to. Sau do,
cac trong s6 da duoc huin luyén ¢ trén s€& dugc su dung cho mo-dun tinh todn luu luong giao
thong (xem Hinh 3). M6-dun tinh toan luu luong giao thong s& dém cac phuong tién dua trén
hudng di chuyén va loai phuong tién tir dit liéu CGSGT. Do d6, md-dun nay duoc chia thanh
ba nhi€ém vu phu: phat hién phuong tién, theo dd1 phuong tién va udc tinh luu lugng giao
thdng. Mo-dun phat hién phuong tién s& vé& mot hop gisi han xung quanh cac dbi tuong xe dé
dinh vi n6 trong mot khung, sau d6 mo-dun theo ddi chuyén dong ciia mot ddi tuong xe giira
cac khung khac nhau. Thuét toan ciia chung t6i c6 thé dé dang ap dung cho bat ky vi tri nao
tuong tu v6i rat it stra d6i va mé rong cho céac vi tri phirc tap v6i nhimng thay doi dua trén mirc
do phuc tap.

3.1. Dir li¢u

Chung t6i thu thap dir liéu tir cac camera giam sat giao thong theo thoi gian thyc cua
thanh phd HO Chi Minh, dugc cong bd cong khai trén trang web
http://giaothong.hochiminhcity.gov.vn/Map.aspx. Hinh 3 mé ta céc vi tri gin CGSGT trén dia
ban Quén 1 va Quan 10, thanh phd H6 Chi Minh.
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Hinh 3. Mot s6 vi tri gcfn camera giam sdt giao thong ¢ TP. HCM
Trong nghién ctru dién hinh cua minh, chung t61 chon dai 10 Duong Bé Trac, Ky Con
Quoc 16 13, Quoc 19 1. Tap dir liéu hinh anh dugc str dung d€ huan luyén YOLOv4, trong khi
tap dir liéu video duoc sir dung dé xac thyc thuat toan dém ludng luu luong truy cép thoi gian
thuc. Tat cac cac dit liéu déu thu thap trong thoi gian 14 ban ngay dé c6 chat luong t6t nhat.

Trong tuong lai chiing t6i s€ tinh toan luu lugng cé véi thoi gian ban dém
Bang 1. Dir liéu anh

Loai phuong S6 lwong
tién anh
Xe con 13.200
Xe buyt 152
Xe tai 823
Xe conterner 1214
Xe mo toé 12641
Badng 2. Dit liéu video
Mo ta Thoi gian | Thoi gian S6
bat dau ket thiac | frame
Video 01 10:00:00 11:42:43 | 69.676
Video 02 07:06:17 08:06:56 | 86.987

3.2. Phat hién phwong tién
Nén tang ctia mo-dun phat hién phuong tién 1a bd YOLOv4 mot giai doan [6]. Mo
hinh nay da duogc huén luyén dua trén tap dir 1iéu hinh anh thu dugc tr CGSGT nhu dugc mo
ta trong bang 1, str dung trién khai Darknet 14 cua thuat toan YOLOv4. Cac hinh anh dugc
chu thich bang cach str dung cong cu Labellmg5 trude khi thyc hién qua trinh huan luyén.
Qua trinh huin luyén dugc thuc hién béng cach sir dung may tinh hi¢u suét cao cua khoa
Cong nghé thong tin - Truong Pai hoc Coéng nghiép Quang Ninh. Toéng thoi gian danh cho

qua trinh huén luyén la khoang 15 gio trén 2 161 GPU
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Phuong tién

Xe con

Xe buyt

Xe tai

Xe contener

Moto

Do chinh xac (%)

96.28

91.35

92.75

89.21

82.68

Theo bang trén, d6 chinh xac trong viéc phat hién phuong tién la mo t6 ¢6 do chinh
xéc 13 thip nhét. Didu nay co thé giai thich 13, trong diéu kién canh quay khong rd rang, thuat
toan thuong nham 14n giira ngudi (person) di b va m6 t6. Voi diéu kién giao thong thuc té tai
Tp. HO6 Chi Minh, ching t6i c6 thé ap dung ca hai truong hop nhin dang nay cho ciing mot
phuong tién giao thong 1a mo t6 dé tinh toan luu luong giao thong ndi tdi bai muc 3.3. PO
chinh x4c nhan dién xe con 1a cao nhét do dit liéu huan luyén vé xe con la cao nhat, c6 c6 gia
tri 12 96,28%.

Hinh 4. Ket qua nhan dang logi phuong tién giao thong

3.3. Tinh toan luu lwgng giao thong

Trong Hinh 5, 1a khung hinh dé phan tich, nhan dang d6i twong va dém cac ddi twong
di chuyén qua line. Trén khung hinh, d6 13 dudong "nhiéu 1an", noi c6 hai lan cho mdi hudng
di chuyén ngugc chiéu nhau. Toc d6 luu lwong giao thong c6 thé dugc dinh nghia 1a s6 lwong
xe n trong khoang thoi gian t tai vi tri quan sat i trong mang ludi giao thong dugc dua ra boi
phuong trinh (1).

Xf== (1)
Trong do:

X! 1a téc do ludng giao thong

n 1a s6 lugng xe tham gia giao thong

t 1a thoi gian di chuyén

Hinh 5. Khung hinh phdn tich: Toa do line (L1[0],L1[1],L2[0],L2[1]) va cdc dac trung cua
hop gioi han doi twong (toa do x, y, rong w, cao h)
Chung t61 phan tich timg khung hinh trong tap hop khung hinh (frame) cua canh quay.
Khi mot chiéc xe dugc phat hién di vao mdét lan cu thé, n6 s€ dugc phan loai va theo doi qua
cac hop gioi han (box) khac nhau. Ching t6i st dung phép tinh toan hoc don gian xac dinh
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cac diém giao cét gitra vi tri ciia hop gidi han cac duong (line) di xac dinh. Khi tdm cua cac
hop gidi han vuot qua toa do cuia dudng line gidi han thi dém duoc xac dinh tang lén 1. Viéc
dém ciing thyc hién theo timg hudng di chuyén khac nhau. Thuat toan cua ching toi ghi sd
lugng luu lugng truy cép theo thoi gian thue vao mot tép van ban. Ching to1 st dung thu vién
pandas python 6 va matplotlib FuncAnimation 7 dé v& biéu db truc tiép cua ludng luu luong.
Hinh 5 minh hoa hé théng tinh toan luu lugng giao thong theo thoi gian thuc dya trén
YOLOv4 dugc huin luyén tuy chinh. Biéu d6 hién thi luu lugng giao thong theo thoi gian
thuc duogc trinh bay trong hinh 6.

Pé danh gia do chinh xac, chung t6i da dém thu cong sé luong phuong tién trong mdi
16p cho canh quay video dugc phan tich va st dung lam gia tri trung thuc. Sau do, gia tri o
chinh x4c duoc do bang cong thic 2.
56 lwong dwoc phat hién (2)

D6 chinh xac = — - — -
: S6 lweng cac phwong tién thuc té

Quoc Lo 1-0a Lang 28.Feb 2022 10/05:27

Hinh 5. Line gidi han (mau vang) trong khung hinh dé tinh todn heu lwong giao thong

Bang 4 minh hoa d¢ chinh xac cho video dugc xem xét ¢ cac thir nghiém. B chinh
xéc trung binh dbi véi luong giao thong “Phai” 13 0,726, trong khi “Trai” 14 0,806 cho tat ca
cac loai xe. Viéc dém s6 phu’ong tién xe con c6 do chinh xac 16n hon ca: dat dugc diém chinh
x4c trung binh 13 0,95. Pdi v6i vi tri ma chung t6i khao sat, phan 16n cac phuong tién giao
thong 1a cac hang xe hoi. Tuy nhién, do chinh xac phét hién cho 16p xe contener thip nhat
(diém chinh xac trung binh: 0,67), do sb luong hinh anh xe contener trong tap dit liéu huén
luyén thép hon. Ngoai ra do xe contener thudong dai, thudt toan co thé nhan dang nham 13n
thanh 2 xe riéng biét (dau kéo va thung xe).

C6 mot sb han ché can duogc xem xét: anh sang co thé thay ddi vao cac thoi diém khac
trong nim, ban ngay va ban dém ciing khac nhau. Trong twong lai cin phai tinh toan dbi voi
cac thay d6i nay. Ngoai ra, chung toi ciing khong theo dbi dugc cac ddi tuong xe trong mot sd
khung hinh khi hinh anh kém chat lugng. Két qua 13, mot s6 ddi tuong phuong tién bi bo sot
khi thyc hién thuat toan dém ludng.

Lwu luvgng giao thong

20

s TT ] e P W 3

Hinh 6. Biéu do heu lrong giao thong theo thoi gian thuc
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Bang 4. B¢ chinh xac tinh toan luu luwong giao thong

Phuong tién S6 lwong phuong S6 lwong phuwong D¢ chinh xac
tién thue te tién phat hién

Trai Phai Tréi Phai Tréi Phai

Xe con 215 168 204 151 0.95 0.9

Xe buyt 25 14 17 8 0.68 0.6

Xe tai 65 48 55 34 0.85 0.7

Xe conterner 21 15 15 10 0.7 0.65

M0 t6 450 684 383 534 0.85 0.78

4. KET LUAN

Trong nghién clru nay, ching t61 tap trung vao viéc tinh toan luu luong giao thong
theo thoi gian thyc, bang cach sit dung CGSGT chat lugng thap. Chung t6i dd huan luyén mo
hinh YOLOv4 dé phat hién nam 16p dbi tuong phuong tién: 6 t6, xe buyt, xe contener, xe tai
va xe mo t6. Két qua thir nghiém cua nghién ctru nay cho thay rang, mé hinh c6 thé c6 duge
do chinh xéc cao cho loai xe con (92.5%) & ca hai chiéu duong. Tuy nhién, vi tap dir li¢u hinh
anh huan luyén khéng can bang, do chinh xac giam twong tng d6i voi phan 16p con lai.
Trong cong vi¢c tuong lai, chiing t61 s€ huén luyén thuat toan YOLOv4 v6i bd dit liéu 16n va
da dang. Ngoai ra, chung t6i hy vong s€ ap dung cong viéc nay cho cac dudng ngang phic tap
hon va xem xét trén nhiéu lan duong.

Céc nha chuc trach c6 thé sir dung thuat toan cua ching toi dé giam sat luf)ng giao
thong, xac dinh su bat thuong cua giao thong va phat trién cac ke hoach m¢& rong giao thong.
Ngoai ra, co quan diéu khién giao thong co thé dua ra cac quyét dinh diéu chinh giao thong
t6i wu nhu: Piéu chinh ludng giao thong va thay d6i do nhip dén giao thong dugce tinh toan tdi
uu dua trén luu lugng giao thong thoi gian thue.
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Estimated traffic flow in real-time from the video surveillance camera

Hong Quan Nguyen
Quang Ninh University of Industry

Abstract: Traffic flow estimation is one of the first steps in urban planning and traffic
infrastructure management. Traffic flow is usually measured using underground inductive
loops, or counting by manual methods. However, these methods are difficult to apply on a
large scale due to high costs, downtrends. This study addresses the problem of estimating
traffic flow using low-quality video data from a surveillance camera. First, we train Yolov4
algorithm to identify the five class objects (cars, trucks, buses, contener cars, motorbikes).
Next, to calculate traffic flow, we introduce an algorithm to count vehicles based on the
movement direction. Test results for monitoring data in Ho Chi Minh City show the
effectiveness of the proposed method. In future research, we hope to train more large and
diverse data sets including different weather and light conditions.

Keywords: Smart Traffic, Yolo4, image classification, traffic flow estimation.
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Ung dung cong nghé 4.0 trong quan 1y va san xuit dwoc pham

Nguyén Kim Lién"", Bui Trung Kién?, P§ Nhu Y?
'Khoa Dwoc, Bénh vién Viér Birc Ha Ngi
2Trirong Pai hoc COng nghiép Qudng Ninh
3Truong Dai hoc M6 - Pja chat
*E-mail: kimlien2304@gmail.com

Tém tdt: Cong nghiép 4.0 1a qua trinh chuyén déi manh mé béi cong nghé thong tin,
tri tué nhan tqo, ky thudt so... Cong nghiép 4.0 1a nén tang san xuat két néi siéu di lidu, giam
sdt, diéu chinh qué trinh tw déng theo thoi gian thue. Poi Vi nganh dwoc pham, theo truyén
thong qua trinh san xuat dua trén nhiing thong sé cé dinh, chu trinh san xuat pha ché diroc
xay dung tir trueéc. Ngay nay, s6 lwong lon cac thiét bi théng minh tham gia vao cac qua trinh
va cong ngh¢ san XUdt dirgC pham da dwa dén co héi lén trong qua trinh tin hoc hoa va tu
déng héa doi Vi nganh dwoc pham. Véi sy hé tro cua cdng nghé 4.0, qué trinh dy sé duoc
danh gid va kiém soét lién tuc cac thdng sé. Ngoai ra, thong tin két néi tir cac hé théng cua
toan bg qué trinh sé dwoc cdp nhdt thiwong xuyén, dwea dén viéc thay déi cap nhdt thiwong
xuyén chu trinh san xuat va pha ché moi. Bai viét trinh bay dnh huong ciing nhu loi ich cia
cong ngh¢é 4.0 trong viéc quan ly va san Xudt dwoc pham, tir dé dé xuat md hinh quan 1y va
sdn xudt diwrgc pham dua trén cong nghiep 4.0 nham tgo ra cé&c hé sinh thai san xuat méi. Két
qua nghién citu sé la don bay dé thuc hién nha may dwoc pham théng minh.

Tir khod: Cong nghé 4.0, dwoc pham, san xudat thuac.

1. PAT VAN PE

Theo s6 lidu cia IMS Health, Viét Nam 1a mot trong 17 nudc Xép vao nhom c6 mirc
tang truong nganh dugc cao nhat (pharmerging markets). T chuc Y té thé gioi (WTO) phan
loai mirc d¢ phat trién cong nghiép dugc ctia cac quoc gia theo 4 cap do, Viét Nam nam ¢ cap
do 3 “Co cong nghi€p duogc ndi dia; co san xuét thudc Generic; xuit khau mét sé duogc pham .
Két thuc nam 2017, tong doanh thu nganh duoc wdc dat 5.2 ty USD, ting 11% so véi nam
2016. Dy bao doanh thu nganh dugc tang truéng trung binh 10% trong 5 nam t6i. Hién mang
lu6i cung umg tai Viét Nam gan 2.000 doanh nghiép dugc ndi dia va 30 doanh nghiép c6 von
dau tu nudc ngoai. Mac du ap dao vé luong nhung thudc ndi van yéu thé hon so véi thube
ngoai, theo thong ké ctia Cuc Quén 1y duoc pham, tiéu thy thude ndi dia chiém 48% trong
tong tiéu thy [1].

Theo truyén thong, qua trinh san xudt duwoc pham dua trén nhimg thong s cb
dinh. Tuy nhién, v6i sy hd tro ctia cong nghé méi, qua trinh ay s& dua trén danh gia va kiém
soat lién tuc cac thong $6. Trong do, thong s6 dugc diéu chinh ty dong béng co s& dir liéu va
thong tin két ndi tir cac hé thong cua toan bd qua trinh. Cong nghé phan tich quy trinh
(process analysis technology, viét tat: PAT) s& trd thanh hién thuc trong cic nha méay dugc
pham hién dai [2].

Nganh cong nghiép dugc pham doi hoi cong nghg tién tién dé canh tranh v0i thi phan
trén toan thé gidi. Cac cong ty duoc pham dau tu nhiéu thoi gian, cong sirc va tién bac vao
viée s6 hoa hoat dong san xuit va kinh doanh. IoT cach mang héa linh vuc duoc pham bang
cach cung cip va tu dong hoa trong quan ly va san xuat duoc pham, co tiém nang to 1on gitp
céc cong ty dugc pham giai quyét nhiéu thach thirc khac nhau.

O nuéc ta, cac cong ty dugc da tirng bude hién dai hoa, cling nhu tiép can vdi nhitng
thanh tyu cong ngh¢ madi. Tuy nhién, van c6 gan 200 nha may dugc chua hoan thién viéc so
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hoa cho qua trinh san xuit. Nhiéu doanh nghiép van dau tu cac thiét b riéng 1¢ dé lip ghép
thanh ddy chuyén san xuit. Van dé nay can tré qua trinh dién toan hoa/sd hoéa. Chién lugc
Qudc gia phat trién nganh Dugc Viét Nam giai doan dén nam 2020 va tim nhin dén nam 2030
da duoc Thu tudng Chinh phi va B Y té ban hanh céc chu chuong, chinh sach nham tao nén
tang co s phap 1y dé cac cong ty duge pham trong nudc chuyén minh sang quan Iy va san
xuat dugc pham theo cong nghé 4.0 [3, 4].

Cong nghiép 4.0 12 mot nén cong nghiép ma cach tiép can s& giai quyét tat ca cac khia
canh lién quan dén mé hinh hoat dong cong nghiép. Cong nghiép 4.0 cho phép cac hé thong
mang va vat 1y hop tac c6 loi, nhdm xay dung cac nha may thong minh bang cach xac dinh lai
vai trd clia con nguoi trong san xuét. Cong nghiép 4.0 tao diéu kién cho viéc tao ra gia trj bén
vimg, thong minh, do d6 cho phép cac cong ty dugc pham dat duoc loi thé canh tranh. Mot
chudi cung ng dugc pham bén vitng hon can duogc thyc hién dé phu hop voi cac hoat dong
quan 1y va san xudt dugc pham trong tuong lai [5]. Do vay, viéc ung dung cong nghé 4.0 1a
giai phap cong nghé sé tao ra cac hé sinh thai san xuat dugc pham méi, s& 1a don bay dé thyc
hién nha may dugc pham thong minh
2. CONG NGHE 4.0

CMCN 4.0 duoc coi 1a két qua cta su hoi tu nhiing cong nghé ndi bat trong hoat dong
san xudt va dich vu. Nhimg céng nghé nhu robot tu dong; tri tué nhan tao; dién toan dam
may; dir liéu 16n; dir licu lién Kkét, may in 3D; cong ngh¢ sinh hoc; van vt két nbi;... dang lam
thay doi cach con ngudi séng, 1am viée va hoc tap. May moc va con ngudi duge két ndi véi
nhau, nhu hinh 1.

An ninh mang

m o Diéntodn
Tri tué nhan tao @ d5m may
-8
Cong nghé Nhan .\\ Cong nghé
dang tan so séng | 0 | “‘ di dong
vo tuyén
IV & 5 Két ndi thiét b
Van vat két noi N a urzD t&i thné’t blie ;
Dir liéu 16
REIpLLIOn o.c 3D Cong nghé in 3D

Robot céng nghé cao

Hinh 1. Cac cdng nghé danh cho CMCN 4.0

Cong nghiép 4.0 la qua trinh chuyén d6i manh mé boi cong ngh¢ thong tin cua nén san
xuat trong moi truong két ndi dir liéu, con nguoi, quy trinh san xuat, dich vu, hé thong va co
s& san xuat voi viée tao ra cac hé sinh thai san xuit méi, trén co s& cong nghé s6 1a don bay
va str dung cac thong tin nhu la phuong tién dé thyc hién nha méy thong minh. Cong nghiép
4.0 cho phép nha san Xuit ¢6 cai nhin toan dién vé cac cong doan cua qua trinh san Xuat va
budc nha san xuat c6 trach nhiém thong tin vé nguyén liéu, vé kiém ké hang hoa, chat luong,
vé lang phi, vé két qua dau ra va vé khach hang. .. nham bao dam céc co hoi cai tién, tiét kiém
nguon lyc tai chinh, cai thi¢n sy hai lIong ctia khach hang va cai thién quan hé véi nha cung
cap. Cong nghiép 4.0 cho phép cac cong ty dugc pham dat dugc loi thé canh tranh. M6t chudi
cung ng duoc pham bén ving hon can duoc thue hién dé phu hop véi cac hoat dong quan 1y
va san xuit duoc pham trong tuong lai [2].

3. QUAN LY VA SAN XUAT DUQC PHAM THONG MINH VOI CONG NGHE 4.0

Ung dung cong ngh¢ 4.0 vao quan ly va san Xudt dugc pham s& giup viéc quan ly dir
lidu truc tuyén va thoi gian thue voi cac quy trinh san Xuat cong nghiép khoa hoc hon, tir do
t6i wu hoa san xuat va toan doanh nghiép quan ly. Nhiéu ngudn di liéu c6 thé tich hop dé két
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n01 ca thong tin bén ngoai va bén trong. Trong san xuat duoc pham thong tin bén ngoai - bao
gdm cac blen chang han nhu kinh nghiém bénh nhén, nhu cau thi truong, hang t6n kho cua
nha cung cdp va cac trudng hop khin cip vé strc khoe cong dong - co thé két hop véi thong
tin ndi bd nhu quan 1y nang luong va tai nguyén, két qua mo hinh héa va mé phong, va dir
liéu phong thi nghiém. Tich hop cac ngudn dir liéu bén trong va bén ngoai cho phep dap ung,
giam sat, kiém soat va du doan. Két qua 1a duogc kiém soét tdt, siéu két ndi, hé sinh thai sb hoa
va chudi gia tri dugc pham.

Dua trén nén tang va loi ich ctia cong nghé 4.0, c6 thé d& xuat mo hinh quan 1y va san
xuét phit hop voi nganh cong nghé dugce pham. Dé thuc hién nha may dugc pham théng minh,
c6 thé ké dén cac mo hinh nhu sau:

3.1. San xuit duge phim thong minh véi cong nghé 4.0

Mo hinh nha may dugc pham théng minh duoc két ni trén nén tang tri tu¢ nhan tao
(Al), cong ngh¢ thong tin (IT), Internet van vat (10T)... dua trén dix liéu lon (dit licu luu tri,
dir liéu thu thap) dugc két ndi va tao ra nén tang ciia nha may duoc pham théng minh. Mo
hinh nha may san xuit dugc pham thdng minh cé thé dua ra nhu hinh 2.

Divligu [
Iweu trily

Két néi
hé théng

Sé hoa
dir ligu

Hinh 2. M6 hinh nha mdy dwgc pham théng minh trén nén tang cong nghé 4.0

Nén tang can thiét dé xay dyng nha may dwoc pham thdng minh (smart factory) phai
trang bi dugc day truyen ty dong hoa Vc’gi su tham gia cua robotic. Ung dung cong nghé 4.0
vao quan ly va san xuat dugc pham vaéi cau tric 3 16p nhu sau:

Lép thit nhat 1 16p co so di liéu bao gom:

7 - C4c dit lieu vé giuqc phim da dugc bao gom cac thong s6 can thiét dé ché tao ra san
pham dugc, cac thong so nay dugc cap nhat qua cac vong doi cua san pham. Viéc luu trix
duoc nhiéu céc thong s dir liéu ciing nhu nhidu vong doi cua san pham (big data) glup cho
viéc phan tich duoc pham c6 nhanh hon. Bé 1am duoc viéc d6 cac dir liéu va dugc pham duoc
luu trir trén dién toan dam may.

- Dit ligu dugc phém thu thap theo thoi gian thyc cua nha may, cac dyc li¢u nay dugc
thu thap thong qua cac bién duoc lap dat trong nha may. Cac dir li¢u trén dugc ma hoa va dua
vé trung tam quan ly diéu hoanh qua hé théng mang va thiét bi. Di liéu nay gitp quan 1y diéu
hanh va san xuat duoc danh gia va kiém soét lién tuc.

Lép thit hai siz dung nén tang tri tué nhan tgo (Al), két néi van vat (1oT), cdng nghé
théng tin (IT)... & phan tich cac dir liéu da tong hop, thu thap duoc trong 16p thir nhat, dua ra
quyét dinh vé thanh phan duoc liéu can dé ché tao dugc pham dwa dén bo phan san xuat. Do
viéc quan Iy diéu hanh va san xuat dugc danh gia va kiém soat lién tuc, cac thong tin két ndi
tir hé thdng cua toan bd qua trinh s& duoc cap nhat thuong xuyén dua dén viéc thay ddi chu
trinh san xuit va pha ché mai.

Lop thiz ba la hé thong day truyén san xudt tw déng hoa day truyen cdng nghé ché tqo
dwroc pham dwa trén nén tang robotics. Chu trinh san xuét dugc pham caa nha may théng

210 Ky yéu Hoi nghi KHCN lan 7, thang 5/2022



\ ~ - - T—
TRUONG DAI HQC CONG NGHIEP QUANG NINH
;

minh s& duoc giam sat va diéu chinh lién tuc dya trén I6p thi nhat va tha hai.

Nhu vay, cong nghé 4.0 di gitp nha may hoat dong thong minh, giam sat va diéu
chinh lién tuc théng sé cua duoc pham, tir d6 ning cao ning luc san xuit cua nha may va chét
lwong cia duoc pham dugc ché tao.

3.2. Phét trién dwoc phim méi véi cong nghé 4.0

Qué trinh nghién ctru va phat trién thudc mai tiéu tén rat nhiéu thoi gian va tién bac.
Cac cong ty dugc sir dung cong ngh¢ Al tan tién s€ gianh loi thé canh tranh, du qua trinh thyc
hién khong he don gian. Dugc pham 1a loai c¢6 rat nhiéu hop chat dé tao ra mot san pham
trong san xuat phat trién duoc pham cac cong ty duoc déu phai xdy dung m6 hinh san pham
ban du, qua nhiéu lan pha ché thay doi thong s6 va thi nghiém san pham mdi tao ra san
pham dugc phdm méi. Quy trinh phat trién duoc phim méi néu tién hanh theo coéng nghé
truyén thong thi mat rat nhiéu thoi gian.

Phét trién dugc pham méi 1a bai toan lién tuc duoc dit ra ddi véi cac Cong ty. Qua
trinh phaét trién dugc pham méi 1a qua trinh thay doi lién tuc cac hop chat va quy trinh cong
nghé pha tron cac chat. Viéc tng dung cong nghé 4.0 vao viéc phét trién duoc pham méi sé
gilp cho viéc phét trién dugc pham méi nhanh hon chat luong hon tén it thoi gian, tién bac
hon, dé xuat md hinh phat trién duoc pham méi trén nén tang cong nghé 4.0 theo chu trinh

hinh 3.
Diéu chinh
théng sd

¥ 3

v

6 hinh héa

san pham
Xac dinh
thong so

Day truyén
cong nghé
san xuat

dwoc pham

= 3 Cap nhat guy trinh
Giam sat quy Diéu chinh
trinh sén xuat quy trinh

Hinh 3. Md hinh phét trién diwoc phdm méi trén nén tang céng nghé 4.0

M6 hinh phét trién duoc pham méi trén nén tang 4.0, c6 thé dugc phan tich thanh 3
khau co ban.

'Khau A chinh 1a md hinh dwoc pham méi nghién ciru dé xuét ban dau (M hinh hoa
san pham, xac dinh théng so va quy trinh san xuat)

“Khéu B 1a khau giam sét, diéu chinh thdng s6, quy trinh pha ché, ché tao dugc pham
maoi dé dua dén khau san xuat.
~ Khau C la khau san xuét thir nghiém vsi viéc cap nhat céc thdng so, quy trinh pha ché,
che tao dugc pham mai tir khau B gtri sang.

Thong s0 cua qua trinh san Xuat va chét lwong san pham duoc thu thap, giam sat theo
thoi gian thyuc roi dua ve trung tam xut ly. Trung tam xu ly duoc tich hop cong nghé 4.0 (loT,
AL IT...) dé dua ra quyét dinh thay d6i cac bién sé dua trén mé hinh théng s6 ban dau, ciing
nhu diéu trinh quy trinh cong nghé ché tao. Cac két qua cua trung tam xu ly dua dén van hanh
day truyén cong nghé ché tao duogc pharp dé ra san pham mau. Chu trinh nay duoc thay doi va
diéu chinh lién tuc téi khi ra san pham toi wu.
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Nhu vay, cd thé thiy rang, chu trinh phat trién duoc pham st dung cong nghé 4.0 1a
mét chu trinh tuan hoan khép kin dua trén bai toan sir dung cong nghé AL IoT, IT.. dé tim ra
san pham tbi wu dua trén thong s6 dau vao, didu nay dan téi rat ngan thoi gian phét trién duoc
pham méi.

3.3. Quan ly san xuit, kinh doanh dwoc pham véi cong nghé 4.0

Khéi lwong dit liéu khong 16 kiéu truyén théng (dwoc in trén gidy hodc chép tay trong sé
sach) s& dugc s6 hoa. Terabyte (twong dwong 1000 gigabyte) dir liéu dién tir lién quan dén
viéc san xuat va kinh doanh dugc pham trong cac nha may, cong ty s& duoc luu trit thay thé
cac kho luu trir vin ban dit liéu. Thém vao d6, mo hinh dién toan dam may duoc hd tro s&
giup ich khdng nho cho nganh dugc thoi cdng nghé 4.0.

Trong quén 1y san xuét, kinh doanh dugc pham phai thu thap mot luong thong tin khong
16, khong chi 1a théng tin ndi bd vé duge chat, chat lugng cua san pham ma con phai thu thap
c4c thdng tin bén ngoai nhu: Thong tin bénh nhan, nhu ciu thi trudng, hang tén kho cta nha
cung cap va dich bénh trong cong dong...

Nguon dir liéu khong 16 trén duoc luu trir trén mo hinh dién toan dam may dwa dén viéc
tich hop cac ngudn dit liéu bén trong va bén ngoai cho phép dap tmg, giam sat, kiém soéat va
du doan. Két qua 1a duoc kiém soat tét, siéu két ndi, hé sinh thai s6 hoa va chudi gia tri dugc
pham dé dua ra quyét dinh trong quan 1y san xuit va kinh doanh san pham duoc pham. M6
hinh dé xuét vé quan 1y san xuat kinh doanh duoc pham dua trén nén tang céng nghé 4.0 nhu
hinh 4.

(" Dir liéu ngoai rDéy truyén san xuét
- Théng tin bénh nhan - 50 liéu chat liéu

- Do phédm t6n kho - 86 ligu gia nhiét

- Sire krjc’ne cdng ddng - Quy trinh céng nghé
- Nhu céu thi triedrng. (Déng g6i san pham.
' Bién todn da - ( bién todn dam may

L bﬁ"?“h"ﬂ“ 1’.“ "l“g"' h Chung (phuc vu khach hang)

10 {ane v kinh doan ] - i san i

Quan 1 nng Iuo AL IoT, IT Bigu khién s3an xuat

i T#?" '{ nang UD:?Q - Giam sat qua trinh

ong lin san xua - Pidu khién nang Ivong

- Théng tin thi nghiém
) U

Quan Iy diéu hanh san
xuat, kinh doanh

Hinh 4. M6 hinh qudn Iy san xudt duwoc pham trén nén tang 4.0

Pé diéu hanh san xuat, kinh doanh hop 1y thi cac thdng tin bén ngoai (thdng tin bénh
nhan, duoc pham ton kho, stc khoe cong doéng, nhu cau thi trudng,...), cac thong tin noi bo
(s liéu chat ligu, sb lieu pha tron, gia nhiét, quy trinh cong nghé,...) 1a nhiing théng tin quan
trong va can thiét. Viéc thu thap céc thong tin trén, nhat 1a thdng tin bén ngoai dién ra trong
thoi gian dai. Viéc quan 1y diéu hanh qua trinh san xuat va nhu cau cia thi truong déu duoc
thay d6i theo thoi gian thuc tit ca cac qua trinh trén déu dwoc thu thap dira lidu dwa vé bo
phan qua 1y diéu hanh va ra quyét dinh van hanh quan ly hé thong dugc pham dua van dé nay
déu c6 thé giai quyét duoc dua trén nén tang cong nghé 4.0
4. KET LUAN

Cong nghi€p 4.0 la conng nghé moi 1a qua trinh chuyén d6i manh mé boi cong nghé
thong tin ctia nén san xuit trong moi truong két ndi dir liéu, con ngudi, quy trinh/qua trinh,
dich vy, hé thdng va co s san xuat véi viéc tao ra cac h¢ sinh thai san xuat méi. Cong nghé
4.0 anh huéng ti moi linh vyc trong doi séng trong d6 nganh dugc pham ciing khong phai 1a
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ngoai 16. Noi dung bai bao d& xuat cac mé hinh quan 1y va san xut duoc phim dua trén nén
tang cong nghé 4.0. Viéc ap dung cac mo hinh nay vdi nganh cong nghé dugc pham la don
bay dé thuc hién nha may dugc pham thong minh.
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Technology 4.0 in pharmaceutical management and production
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*Hanoi university of Mining - Geology

Abstract: Industry 4.0 is a process of strong transformation by information
technology, artificial intelligence, digital, etc. For the pharmaceutical industry, traditionally
the production process is based on fixed parameters, cycles. pre-built dispensing production.
With the support of 4.0 technology, the process will be continuously evaluated and controlled,
in addition, the connection information from the systems of the whole process will be updated
regularly, leading to changes in updates. regularly update new production and preparation
cycles. The article presents the influence and benefits of 4.0 technology in the management
and production of pharmaceuticals, thereby proposing a pharmaceutical production and
management model based on industry 4.0 to create production ecosystems. new. The research
results will be the leverage to realize the smart pharmaceutical factory.

Keywords: Technology 4.0, pharmaceuticals, drug production
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Ung dung cong nghé tri tué nhan tao Artificial Intelligence (Al) trong
hoat dong khai thac khoang san

Pham Thi Nhan
Trurong Pai hoc M6 - Dia chdt
E-mail: nhanthipham.humg.edu.vn

Tém tit: Viée ddy manh phat triéen khoa hoc cong nghé, 4p dung céc tién bg ki thugt
VA0 sdn Xudt trong diéu kién khai thac tai nguyén khoang sdn ngay cang khé khan la hét sirc
can thiét. Trong dé viéc ap dung Al duwoc xdc dinh sé déng vai trd cot 18i cho su tang treong
va phét trién kinh té bén viing cia nganh coéng nghiép khai thac than, khoang san Viét Nam.
Trong bai b&o nay, cac tac gia dira trén cac céng bé trong va ngoai nudc tien hanh téng hop,
gidi thiu tong quan vé Al, phan tich xu huéng siz dung Al trén thé gidi va ¢ Viéet Nam. Ngoai
ra nhom tac gid ciing tap trung phan tich zng dung mang No-ron (Neural Network), bai toan
toi wu trong Support Vector Machine (SVM) va Gidi thugt di truyén (GA-Genetic Algorithms)
nham hé trg chi lwc cho xu huéng khai thac khodng san théng minh dam bdo an toan va
nang cao hiéu qua khai thac cho cac mo than Viét Nam.

Tar khoa: Tri tu¢ nhan tgo, mang No-ron, khoang san, Support Vector Machine , gidi
thudt di truyen

1. PAT VAN DE

Hién nay trén thé gidi, gitra cac linh vuc vat ly, cdng nghé, ki thuat sé va sinh hoc gan
nhu khong con ton tai ranh gigi. Do 1a xu hudng két hop giira cac hé théng ao va vat thé, van
vat két ndi Internet (1oT) va cac hé thong két ndi Internet (10S). Nham huéng tgi muyc tiéu
phét trién bén virng, trong linh vuc khai thac khoang san céc nudc chu yéu tap trung vao:
Cong nghé thdng minh cho cong tac tham do va danh gia trix lugng, bao gébm ca viéc danh gia
dia co hoc; cdng nghé cho phép trién khai hé théng khai thac lién tuc tré thanh mot phuong an
kha thi trong khai thac quang va boc dat da; cong nghé sach va sir dung chat thai va tai sir
dung chat thai than thién voi méi truong; cdng nghé tuyén khoang cho phép nang cao hon nira
ti 1& thu hdi khoang san; cong nghé cho phép khai thac trong cac diéu kién dia chat — mo phirc
tap, dong thoi bao dam than thién véi moi truong. Trong linh vuc khai thac khoang san ¢ Viét
Nam hi¢n nay, tri tué nhan tao (Al- Artificial intelligence) da va dang ting budc dugc nghién
ctru va tng dung nham thlc day hiéu qua san xuat.

2. TONG QUAN SU DUNG TRI TUE NHAN TAO Al TREN THE GIOI VA TRONG
NUOC
2.1. Cac dinh hudéng chinh trong cong nghé Al

Al - Artificial Intelligence hay con goi la Tri tu¢ nhéan tao la mot nganh khoa hoc, ky
thuat ché tao may maoc thdng minh, dac biét 1a cac chuong trinh may tinh théng minh. Al
dugc thuc hién bang cach nghién ctu cach suy nghi cua con nguoi, cach con nguoi hoc hoi,
quyét dinh va lam viéc trong khi giai quyet mot van dé nao dé, sir dung nhitng két qua nghién
ctru nay nhu mot nén tang dé phat trién cac phan mém va hé théng thong minh, tir d6 ap dung
vao cac muc dich khac nhau trong cudc séng. N6i mot cach dé hiéu thi Al 1a viéc sir dung,
phan tich cac dir liéu dau vao nham dua ra sy du doéan roi di dén quyét dinh cudi cing. Cong
nghé Al dugc chia thanh 3 hudng chinh:

- K¥ thuat Al (Al Technique): 1a ca&c mé hinh tinh toan va thong ke tién tién nhu: hoc
maéy, logic m& va hé thdng co so tri thac cho phép tinh toan, nhiém vu do con ngudi thuc
hién; Céc ky thuat tri tué nhan tao khac nhau duoc str dung dé thuc hién céc chtc niang khac
nhau.
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- Ung dung chirc nang cua tri tu¢ nhan tao (Al functions application): chang han nhu
thi gidc may tinh (computer vision) c6 thé chira mét hoac nhiéu ky thuat tri tué¢ khac nhau.

- Ung dung tri tué nhan tao theo linh vuc (Al Application field ): 1a viéc su dung cac
ky thuét hodc tng dung tri tu¢ nhan tao chic ndng trong céc linh vuc, nganh nghé cu the nhu
giao thdng van tai, ndbng nghiép, khoa hoc doi song, y teé ...

2.2. Hién trang nghién ciru ing dung Al trén thé giéi va trong nwéc
2.2.1. Han Quac

Tai Han Qudc, tri tug nhan tao da thay doi co cAu toan xa hdi, viéc 1am, nganh nghé va
ca con ng}r(‘)ri. Chinh phu xay dyng cac chinh sach phat trien Al, trong d6 tap trung cho phat
trién nguon nhan luc chat luong, du sic phuc vu phat trién cong nghiép trong nuse. Han
Quéc nghién ctru va xay dung co s ha tang cho nguon di liéu I6n. Tri tué nhén tao ciing tac
dong dén viéc thay dbi cac cong viéc tuyén dung va phan loai chat lugng nhan lyc & Han
Quoc [1]. Thang 5/2018, Uy ban Céng nghiép 4.0 Han Quéc cdng b chién lugc phat trien Al
qudc gia véi vén dau tu 2.200 ty won, nham tro thanh mot trong bén cuong qudc vé phét trién

Al trén thé gigi, thu hat duoc 5.000 nhan sy Al cao cap, xay dung duoc 160 triéu don vi dir
lieu AI7.
2.2.2. Nhqt Ban

Vi muyc tiéu dua qudc gia ndy vuon Ién dan dau chuyén doi tr “Cong nghiép 4.0”
sang “Xa hoi 5.0” chinh phu Nhat Ban da thuc hién ke hqach nghién ctru khoa hoc va cbng
ngh¢ lan thr 5 (1016 — 2020). Trong do, vao cac thoi diém nhu: thang 4/2016, Chinh phu
thanh 18p Hoi dong Chién lugc cong nghé Al dé xay dung 19 trinh phat trién va thuong mai
héa Al; thang 5/2017, Nhat Ban da cong bo Chien lugc phat trien cong nghé Al: uu tién
nghién cttu va phat trién trong cac linh vuc nhu nang suat, giao thdng, y t€ va cham soc strc
khoe [2]. Nhét Ban da vach ra chién lugc phat trien Al huéng toi muc tiéu dan dau thé gidi,
thi treong phat trien Al Nhat Ban da tang truong nhanh tir khoang 3.700 ty yén (nam 2015)
I&n khoang 87.000 ty yén (nam 2030).
2.2.3. An B¢

Nam 2018, An Do cong b chién lugc phat trién Al véi y tuong bién An Do tré thanh
“cong xuong” phat trién Al cua thé gioi. Chién luoc mang tén 1a “Al for all” s& tap trung vao
cac dy an ve cham soc strc khoe, nong nghiép, giao duc, ha tang va giao thdng cho thanh phé
théng minh. Budc chuyén sang phat trién Al caa An Do tao nén nganh gia cong tri gia 143 ty
USD va tuyén dung 4 triéu lao dong [3]. Tai An D6 c6 hon 300 cong ty khai nghiép da s
dung Al trong san pham cdt 16i va khoang 11% huéng hoat dong vao linh vuc gido duc. An
Do phat trién manh mang st dung Al thay cho con nguoi trong giao thong, quan su, y té,
Gido duc... Dbi véi An Do, CAISR (chi huy, kiém soét, truyén théng, may tinh va trinh bao,
giam sat va trinh sat) da chon hd tro va huéng dan viéc sir dung may bay khdng nguoi lai, Al
va blockchain [7].
2.2.4. Trung Qudc
Nam 2019, véi khoang 110 nghin don, Trung Quédc lan dau tién vuot qua My Vé s6
dang ky bang sang ché lién quan dén Al. S6 luong nghién ciu khoa hoc lién quan dén linh
vuc nay ciing dang vuon I1én dan dau, cac tng dung thuong mai tai quéc gia nay ciing hét suc
phd bién, két hop ca phan cing, phan mém va robot tu dong héa. Nam 2017, Trung Qudc
cong bd "Ké hoach phat trién tri tué nhan tao thé hé tiép theo™, mot "ban thiét ké" vach 16
trinh dwa nuodc ndy Ién vi thé dan dau véi mot nganh céng nghiép Al tri gia 150 ty USD véi
ba giai doan: Giai doan 1, 1a bat kip cac cong nghé Al hang dau va kha nang tng dung noi
chung vao nam 2020; giai doan 2, 13 nd luc tao ra cac budc phat trién dot pha trong vong 5
nam tiép theo, giai doan 3, 1a dua Trung Quéc tré thanh nude dan dau nganh Al toan cau vao
nam 2030. C4 thé thdy ké hoach dy tham vong cua Trung qudc duogc thé hién rd nét qua biéu
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d6 twong quan thé thién von dau tu cho start-up vé Al trén toan cau cua Trung Qudc — My -
phan con lai caa thé gidi . Tu biéu do ta thay vao thoi diém tung ra ké hoach, Trung Quoc da
chiém tai 48% tong von dau tu vao céc start-up thudc linh vuc nay trén toan cau, so véi 38%
cua My [4].

B Trung Qudc
u My

Cac nudc khac

Hinh 1. Von dau tw cho start-up vé Al trén toan cau (Nguon: Statista)
2.2.5. My

Tai My nho sy phé bién rong réi cac cong nghé phan tich dir liéu I6n va internet van
vat (Internet of Things), huéng téi muc tiéu dé Hoa Ky la cuong quéc phét trién Al thé gici.
Tir 46, thic day nén kinh té va an ninh qudc gia cua nuéc nay phét trién thang 5/2016 da xay
dung Ké& hoach chién lugc phat trién Al quéc gia (ban hanh thang 10/2016). Ban ké hoach
thlic day khu vuc Al ciia Hoa Ky ¢6 budc phat trién nhanh véi 7 chién luoc:

Bay chién lugc: (1) Pau tu dai han cho nghién ctu phét trién Al; (2) Phat trién céc
phuong phép hiéu qua cho su hop tac gitra con nguoi vai Al, (hay néi cach khéc la con nguoi
lam viéc cling ddng nghiép 1a rd-bdt); (3) Nam viing, giai quyét cac van dé phat sinh vé phap
ly, dao dirc va anh huang x& hoi cua Al; (4) Bao dam an toan, an ninh cua cac hé thong phat
trién Al; (5) Phét trién cac bo dir liéu cong chia sé (shared public datasets) va moi truong dé
huan luyén va kiém the Al; (6) Po luong, danh gia cac cong nghé Al thdng qua cac tiéu
chuan va dlem chuan (benchmark) (7) Hiéu rd hon nhu cau ngudn nhan luc nghién cau phat
trien Al quoc gia [4].

2.2.6. Viet Nam

Tir nam 2014, Viét Nam da xac dinh Al 1a cong nghé dot ph4, miii nhon can duoc trién
khai nghién ciru, duoc dua vao danh muc cong nghé cao uu tién dau tu phat trién. Bo Khoa
hoc va Cong nghé da phé duyét Chuong trinh khoa hoc va cong nghé trong diém cap quéc gia
giai doan dén nam 2025 “HJ trg nghién ctu, phét trién va tng dung cong nghé caa cong
nghiép 4.0” (KC4.0/19-25); dong thoi trién khai nhiéu hoat dong hd trg phaét trién cong nghé
Al, tao méi lién két giita cac nha nghién ctu, nha dau tu, cac doanh nghiép nham thic day
nghién cuu tng dung Al.

Bo Ké hoach va Pau tu ngoai viéc hd tro khoi théng ngudn vén cho Al qua cac quy
dau tu trong nudc va qudc té thi ddng thoi, song song day manh phat trién ngudn nhan luc véi
su kién thanh 1ap Mang luéi d6i méi sang tao Viét Nam, quy tu cac chuyén gia cong ngh¢ va
cong ddng Al (nam 2018). Ngoai ra cac tap doan, cdng ty nhu FPT, Viettel ciing tién hanh
nghién ciru va tng dung manh mé& Al trong nhiéu linh vuc (y té, gido duc, ndng nghiép, giao
thong, thuong mai dién tir...). Bac biét voi sy kién ra mét Lién hiép cac cong ddng Al Viét
Nam véi dong dao cac thanh vién (Cau lac b khoa - truong - vién cong ngh¢ théng tin -
truyén théng Viét Nam FISU; Cong ddng nghién ctu, trién khai va tng dung tri tué nhan tao
Al4Life; Cong ddng chuyén doi sé - Digital Transformation; Cong ddng Machine Learning
co ban; Cong déng Google Developer; Cong dong Business Intelligence; Cong dong VietAl -
tri tué nhan tao Viét...) danh diu mot budc phat trién maéi cua hé sinh thai Al tai Viét Nam.
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3. UNG DUNG Al TRONG KHAI THAC KHOANG SAN

Ké tir khi buéc vao thé ky 21, viéc nghién ctru va ang dung céc hé thng van hanh san
xuat khai thac va hé thdng thong tin sé nham quan ly xay dung khai thac cac mo da tré thanh
nhiém vu trong tam cua giai doan nay Tri tué nhén tao Al, Internet van vat (1oT), Cong ngh¢
tu dong hoa dé giai quyét cac Van dé thyc tién trong nganh khai khoang cling nhan duoc nhiéu
s quan tdm, Al tré thanh nén tang quan trong cho su phét trién cua khai thac thong minh.
Hoi nghi APCOM gan day nhit duoc td chirc tai Wroclaw, Ba Lan vao nam 2019. Chu d¢é 1a
"Mining Goes Digital". C4c chu dé chinh 1a tmg dung théng ké dia ly, wdc tinh trir luong tai
nguyén, 1ap ké hoach chién lugc khai thac, robot, thiét bi tu dong hoa va diéu huéng tu dong
dinh vi ty dong, va chuyén ddi ki thuat sb khai théc,... Trong sb cac hoi nghi vé linh vuc k§
thuat hé thdng khai thac mé ¢ Trung Qudc, hoi nghi gan day nhét 12 "Hoi nghi ky thuét hé
théng khai thac mo quédc gia lan thi 157 dugc to chic tai Ty An vao thang 11 nam 2019.
Chu dé cua hoi nghi tap trung vao cac van dé nhu khai thac théng minh, san xuit thdng minh
va giai phap khai thac thong minh .

Trong bdi canh céng nghé tri tué nhan tao phét trién nhu hién nay, mang no-ron, bai
toan téi wu trong Support Vector Machine (SVM) va giai thuat di truyén 1a 3 phuong phap
dugc sir dung rong réi nhat trong ky thuat hé thong khai thac. Mang no-ron c6 kha nang xir ly
phi tuyén phuc tap, co thé giai quyet hiéu qua cac bai toan phan loai va héi quy, dic biét khi
giai cac bai toan phi tuyén nhiéu chiéu, n6 cho thay nhirng uu diém manh mé; Support Vector
Machine (SVM) c6 co ché phan loai dic biét va dit liéu c6 thé dugc chuyén d6i bang cach
dua vao mot ham hat nhan duoc anh xa téi mot khdng gian méi nhiéu chiéu hon.

Bang cach nay, viéc tinh toan c6 thé dat duoc d6 chinh xac du doan cao, la cong cu co
hiéu qua phan loai manh khi giai quyet van dé nhu: Giam sat dich chuyén mai déc, traong ap
lyc khai thac va noc nén 10, giai quyét dugc khé khan khi lay sb liéu ngay ca khi cac mau réat
nho. Giai thuat di truyén (GA-Genetic Algorithm) la mot trong nhitng thuat toan tién hoa dién
hinh nhat. N6 ¢ tinh linh hoat va tinh ung dung cao. N6 c6 thé giai quyét cac van dé tdi uu
hoa toan hoc quy mé Ién, dac biét 1a trong diéu kién han ché vé thoi gian va ngudn lec. Khi
giai phép tdi uu cua van dé duoc giai quyét, giai thuat tién hoa (evolutionary algorithm - EA)
c6 thé cung cip mot giai phap thoa dang. Ngoai ra, ngoai cac phuong phap nhu may hoc va
giai thuat tién hoa, cac phuong phép nghién ciu ly thuyét tap tho (Rough Set Theory) ciing da
dugc ap dung & mot mac do nhat dinh.

Hién tai, cac phuong phép cdt 16i cua thé hé tri tug nhan tao méi bao gdm: Mang than
kinh sau (Deep Neural Networks DNN), Support Vector Machine (SVM), Cay quyét dinh
(Decision Tree DT), Rung ngau nhién (Random Forest, RF),... Phuong phap hoc may va toi
uu hoa da muc tiéu giai thuat tién hoa (giai thuat toan tién hoa toi wu héa da muc tiéu, Multi-
objective Optimization Evolutionary Algorithms, MOEA),..., thuong duoc sur dung trong
phan tich va dy doan dix liéu, diéu khién théng minh va téi wu hoa théng minh,..., ngay cang
dong vai tro quan trong trong linh vuc hiéu ung khai thac thong minh. Cac linh vuc 1A ho trg
cha luc cho xu hudng khai thac khoang san c6 thé ké dén nhu sau [5]:

1. Mang no-ron sdu ma dién hinh & mang no-ron tich tu (Convolutional Neural
Networks, CNN). Thong qua viéc thu thap thong tin hinh anh caa mo 16 thién, mang CNN co
thé duoc sir dung dé trich xuit chinh xac mang lugi dudng trong mo 16 thién. Nguyén tic co
ban duoc trinh bay trong hinh 2. Céc dic diém cua hinh anh duong ban dau dwoc truyén qua
I6p chap, 16p 4n, 16p gop va cac mang no-ron nhiéu 16p khéc va cudi cling khung co ban caa
mang dudng duoc trich xuit chinh xac.

Mét s6 mang no-ron dwgc ap dung cho du doan nd da bao gém: May hoc, mang no-
ron BP, mang no-ron RBF, mang no-ron xac sut,.. Cac nghién ctu lién quan bao gom: Li
Yongsong va cong su [6] dd xem xét toan dién cac yéu t6 bén trong, bén ngoai cua da gay ra
boi da xung quanh, sir dung cac thdng sé nhu @ng sut tai chd, cuong d6 nén va kéo cua da,
chi sb nang luong dan hoi cua da 1am chi sé va thiét 1ap mot mang no-ron BP.
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2. Support Vector Machine (SVM): SVM thuong duoc str dung cho cac van dé phan
loai va dy doan, cac tng dung caa né trong linh vic khai thac chu yéu lién quan dén du doén
khoéng héa, giam sét dich chuyén cua bo dc, du doén thai gian di chuyén cua xe tai, v.v.

3. Thuat toan tdi uu hdéa da muc tiéu (Multi-objective Optimization Evolutionary
Algorithms, MOEA):

Trong qua trinh ra quyét dinh san xuét thyc té, ching ta thuong gap phai viéc giai
quyét cac van dé&, trong d6 nhiéu muyc tiéu xung dot véi nhau, chang han nhu lam thé nao dé
dat duoc chi phi thap nhét trong cung mot thoi diém. Bai toan tdi uu hda da muc tiéu c6 nghia
la mot bai toan tbi wu héa co nhiéu muc tiéu téi vu héa va nhiéu muc tiéu tol uu hda nay xung
dot voi nhau, hodc c6 nhitng tinh hudng khong thé so sanh dugc. Mot s6 loai thuat toan da
muc tiéu duoc st dung rong réi trong san xuat khai thac, chu yéu bao gom: Thuat toan di
truyén phan loai nhanh khéng chi phbi (Non-dominated Sorting Genetic Algorithm 11, NSGA-
) va t6i uu hoa bay hat da muc tiéu (Multi-objective Particle Swarm Optimization, MOPSO.

4. Cay quyét dinh (Decision Tree DT), Rung ngau nhién (Random Forest, RF):

Do san xuat khai thac mé doi hoi nhiéu may méc va thiét bi quy mé Ién, nén viéc
giam séat hiéu qua tinh trang hoat dong cua thiét bi va ¢am bao hoat dong binh thuong caa
thiét bi san xuat 1a chia khéa dé dat duoc san xuat tiét kiém va hiéu qua. Trong nghién ctu
chan doan 15i thiét bi, truéc day, cac cong nghé nhu hé thdng chuyén gia va phan tich cay 10i
chu yéu duoc str dung dé phat hién cho mot s khia canh. Ngugc lai, cdng nghé hoc may cé
thé trich xuat céc tinh nang chinh tir dir liéu van hanh lich sir caa thiét bi, thuc hién hoc tap,
dao tao dé dua ra cac phan doan I8i chinh xéc. Pé cai thién do tin cay cua hé théng cung cap
dién ham 10 than, Liu Yanli va cong sy [8] da thiét 1ap mot I18i chudi dya trén thuat toan ring
ngau nhién, md hinh chan doan hd quang, két qua thir nghiém chiing minh riang: phuong phap
nay cai thieén hiéu qua do chinh xac cua du doan 16i.

Trong nhitng nam gan day cac don vi Tap doan Than khoéang san Viét Nam, ciing nhu
céc nha khoa hoc trong nudc di c6 nhitng nghién cau budc dau vé tng dung Al trong cong
tac khao sat, kiém tra va quan ly. C6 thé ké dén nhu: Viéc nghién cau &p dung mot sé6 mo
hinh tri tué nhan tao du bao chan dong né min trong khai thac moé 16 thién da dwgc mot nhém
tac gia nghién ctru tai mo than NUi Béo - TKV; Cac mo da vat liéu xdy dung khu vuc tinh
Binh Duong va cac két qua nghién cau da cho phép cai thién mac do chinh xac trong du bao
chan dong no min, gép phan giam thiéu céc tac dong tiéu cuc toi moi truong xung quanh khi
tién hanh n6é min tai cac mo nay. Ngoai ra, cling c6 mot s6 cong bd cua mot sb tac gia trong
nuoc nhu: Hoang Nguyen [9], nghién ciru phat trién mot mé hinh mang no-ron nhan tao dy
bao song chan dong ndé min tai mo than Béo Nai, nhom tac gia song song trien khai thyc
nghiém dé so sanh véi md hinh mang no-ron nhan tao da phat trién; Tran Quang Hiéu va nnk,
nam 2020, nghién ctu, d& xuit cac cong nghé va thiét bi méi trén nén tang tng dung cong
nghé théng tin c6 kha niang &p dung dé t6i vu hoa cac hoat dong khai thac mé nham dam bao
an oan va nang cao hiéu qua khai thac cho cac mo khai thac 16 thién ¢ Viét Nam [10].
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Nhin chung, trong bi canh diéu kién khai thac tai nguyén khoang san ngay cang kho
khan, viéc ddy manh phat trién khoa hoc cong nghé, ap dung cac tlen b k¥ thuat vao san xuét
c6 vai trd quan trong cho sy ting truéng va phét trién kinh té bén viing caa nganh cong
nghiép khai thac than, khoang san Viét Nam. Viéc dinh hudng nghién ctru trong linh vuc khai
thac mo 1a can thiét d6i véi cac nha khoa hoc va nganh cong nghiép khai thac khoang san Viét
Nam trong béi canh méi duoc tap trung vao [11]:

Mgt 13, viéc ung dung Al thi dix liéu 1a yéu té quan trong bai may méc, thiét bi ra cac
quyét dinh dya trén co s¢ dit liéu. Song, kho khan hién nay la chua xay dung duoc kho co so
dir liéu dung chung khong 16. Nguon dir liéu phan tan & cac nganh, linh vuc chua co sy két
ndi, chia s¢ hiéu qua. Theo d6, dé thic day su phat trién cua Al tai Viét Nam noi chung va
nganh mo noi riéng thi viéc xay dung va phat trién dir liéu 16n 1a diéu kién tién quyét.

Hai 1, xay dung va dé xuat cac nhiém vy, giai phap dé ting cuong nang luc tiép can
xu huéng cong nghé tién tién, hién dai cho ca ngudi lao dong va nguoi sir dung lao dong.

Ba 13, cac cong ty khai thac mé phai tao ra sy cong tac va lién két mai mang tinh lién
nganh véi cac vién nghién ciu, cac truong dai hoc, cac co quan quan ly nha nudc; can mém
déo hon trong viéc xay dung mang lugi nha cung cap, dbi tac va khach hang.

Bon 1a, nghién ciu can phai phat trién va trién khai cac ang dung mai sir dung cong
nghé nén tang caa cach mang cdng nghiép 4.0. Trong do, lay trong tam 1a cong nghé Al dé téi
uu hoa cac hoat dong nham nang cao hiéu qua va chat lwong cong viéc. Mot céch cuy thé, cac
nghién ctru can tap trung phat trién cac wng dung méi sir dung céc hé théng cam bién giam sat
thoi gian thuc (RT) két ndi trén nén tang (IoT) nham cai thién mirc d an toan, nang cao kha
nang gidm sat va cac hoat dong tir xa trong khai thac mo. Bén canh d6, can phat trién va tng
dung cac cong cu va hé théng mai st dung tri tué nhan tao (Al), sy tu ddong nhiam nang cao
hiéu qua va do chinh xac trong cong viéc. Cac nghién ciru ciing can phai tap trung vao phan
tich va khai thac dix lidu 16n, nham tiét kiém nang luong va chi phi, nang cao d6 chinh xéc
trong cong tac du béo.

Nhin chung, cac két qua nghién ctu da gop phan gilp dinh huéng cac nha khoa hoc va
codng nghé¢ mo Viét Nam trong viéc nghién ctu phat trien nganh mé nusc nha mot cach toan
dién, bén viing, dap &g su bién d6i khi hau pht hop véi xu thé phét trién mai.

4. KET LUAN

T thyc tién phat trién trén thé gisi cho thdy viéc van dung tot Al cac quc gia co the
tién mot budce dai, bo qua giai doan phat trién ma nhiing cuong qudc timg trai qua. Phat trién
Al 1a tat yéu, Al s& 1a tuong lai cia Viét Nam va sé& 1a cong nghé chu lyc trong 10 nam toi.
Céc cong tac 1ap ké hoach, thiét ké toi wu va t6i uvu hoa hé thdng khai thac mé..vv thong qua
qua tmg dung cic cong nghé thong tin thé hé mai nhu: Internet van vat, dir lidu 10n, tri tué
nhan tao va 5G. K§ thuét hé thong khai thac dugc quan 1y va kiém soat tdi wu, phat huy hét
loi ich cta cac doanh nghiép khai thac ndi chung dd mé ra co hoi phat trién méi va hudng
phat trién trong tuong lai.

Tai Viét Nam, Al méi duoc nghién ctru va trién khai ap dung budc dau kha khiém tn
trong linh vyc khai thac khoang san thong qua cc cong b trong va ngoai nudc clia cac nha
nghién ctru. Tuy nhién, dé Al c6 thé dong gbp manh mé, thuc chat hon nira vao cong cudc
cach mang cong nghé 4.0 ciia nganh khai thac khoang san, cac cip c6 tham quyén, cac don vi
khai thac can c6 co ché chinh sach dé thuc day, phat trién nghién ctru tng dung manh mé hon.
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Application of Aritificial Intelligence technology in mining activities

Thi Nhan Pham
Hanoi University of Mining and Geology

Abstract: In the context of increasingly difficult exploitation of mineral resources, it is
essential to promote scientific and technological development and apply technological
advances to production. The application of Al is determined to play a core role in the
sustainable economic growth and development of Vietnam's coal and mineral mining
industry. In this article, the authors, based on domestic and foreign publications, synthesize,
introduce an overview of Al, analyze the trend of using Al in the world and Vietnam. In
addition, the authors also focus on analyzing the trend of using Neural Networks, Support
Vector Machines (SVM), and Genetic Algorithms (GA) to provide key support for smart
mining system. This is to ensure safety and improve mining efficiency for Vietnam's coal
mines.

Keywords: Artificial intelligence, neural networks, minerals, Support Vector Machine,
genetic algorithms.
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Nghién ceu hé théng quan ly quan hé khach hang
Microsoft Dynamics CRM

Pham Thiy Hing
Truong Dai hoc Cong nghiép Quang Ninh
E-mail: Hangptcngn@gmail.com

Tom tat: Hé thdng quan ly quan hé khach hang (Customer Relatzonship Management
- CRM) la mot he thong dé quan ly twong tac cua doanh nghiép déi véi khdch hang, giip
doanh nghiép tiép cdn va giao tiép véi khdch hang mot cach co hé théng va hiéu qud, quan ly
thong tin khdch hang nhiw thong tin tai khoan, nhu cau, dia chi lién hé va cdc van dé khdc
nham phuc vu khédch hang tot hon. Muc dich ciia hé thong CRM la tim kiém, thu hit va gianh
dwoc khach hang moi, gitt chdn cdc doi tac hién tai, mang lai khdch hang ci, giam chi phi
tiép thi va mé rong dich vu khdach hang. Viéc img dung CRM trong qud trinh s6 héa doanh
nghiép dang tré thanh xu huéng moi cua thé gidi. Nghién ciru nay gioi thiéu vé cdc thanh
phan co ban cua hé thong CRM va cdc quy trinh co ban dé tiy bién hé thong CRM theo mé
hinh va yéu cau thiee té ciia doanh nghiép.

Tir khod: CRM, qudn Iy quan hé khdch hang, t6i wu héa doanh nghiép, microsoft
dynamics.

1. TONG QUAN VE MICROSOFT DYNAMICS CRM

Microsoft Dynamics CRM la mot gdi phan mém quan Iy quan h¢ khach hang dugc
phét trién bai Microsoft, tap trung vao viéc nang cao moi quan h¢ khach hang cho doanh
nghiép. Ngoai ra, san pham tap trung chu yeu Vao pac linh vic ban hang, tiép thi va dich vu
khach hang, Dynamics CRM duoc phat trién trén nén ting xRM (x Relationship Management
la nén tang hé thdng quan 1y tuong tac giita cac bd phan ndi chung caa doanh nghiép, quan ly
quan hé khach hang Customer Relationship Management - CRM la mot phan cua nen tang
nay) va duoc toi uu trén nén tang .NET. N6 c6 thé duoc su dung dé thuc day ning suat ban
hang va hiéu qua tiép thi cho mot doanh nghiép, xur ly chuoi dich vu khach hang, cung cap
thdng tin chi tiet vé khach hang, thong tin kinh doanh cling nhu nhiéu chirc nang va tinh néng
khac. Microsoft Dynamics CRM ciing ho trg da nén tang dé su dung trén nhiéu loai thict bi
khéac nhau. Microsoft Dynamics CRM c6 thé duoc truy cap thong qua bat ky hinh thic nao
sau day:

1. Trinh duyét

2. bién thoai di dong va may tinh bang

3. Outlook

~Microsoft Dynamics CRM chéc chan 1a mot trong nhiing san pham hang dau trong cac

hé¢ thong CRM. Tuy nhién, van c6 mot so cac san pham khac canh tranh vaoi Microsoft
Dynamics CRM nhu:

1. Salesforce.com

2. Oracle

3. SAP

4. Sage CRM

5. NetSuite

2. GOI SAN PHAM VA TO HQP PHAN MEM TREN HE THONG MICROSOFT
DYNAMICS CRM

Microsoft cung cap hai loai hinh dich vu CRM la CRM Online va CRM On-Premise.
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CRM Online Ia méot san phém dya trén cong nghé dién toan dam may cua Microsoft,
noi tat ca cac quy trinh (may chu, thiét 1ap, trién khai, co so dir liéu, cap pheép,...) duoc quan ly
trén cac may chu cua Microsoft. CRM Online 1a mét dich vu cung Cap dua trén giay phép
dang ky, dugc uu tién cho cac doanh nghiép khong thé hodc khdng mudn quan ly tat ca cac ky
thuat lién quan dén viéc trién khai hé thbng CRM. Doanh nghiép c6 thé bt dau thiét lap hé
théng cta minh sau vai ngay va truy cap né trén web thdng qua trinh duyét.

CRM On-Premise la g6i phan mém tly chinh manh mé& hon cua Microsoft Dynamics
CRM, noi (g dung CRM va co sé dit liéu s& duoc trién khai trén may cha caa doanh nghiép.
Diéu nay cho phép doanh nghiép kiém soat tit ca co s& dit liéu, tdy chinh, trién khai, sao luu,
cap phép ciing nhu cac thiét 1ap mang va phan cing khéc.

Bang 1. Su khac biét gizza CRM Online va CRM On-Premise

CRM Online

CRM On-Premise

bay la mot giai phap dua trén cong ngh¢ dam
may do Microsoft cung cip, trong d6 tat ca
cac may chi va co so dir lieu déu do
Microsoft quan ly.

Day la giai phap tai cho do Microsoft
cung cap, trong do khach hang quan ly cac
may chu va co s¢ dit liéu.

Doanh nghiép co thé bét dau cung cap dich vu
truc tuyen sau vai ngay. Doanh nghiép tra phi
cho moi nguoi dung.

Viéc thiét 1ap dich vu can ¢6 ky ning k§y
thut ciing nhu du thoi gian dé thiet 1ap
CRM va bat dau hoat dong.

H& tro twong dbi it tiy chinh va phan mo
rong.

H& trg nhiéu hon & phan tay chinh va mé
rong.

Khéng cung cép tiy chon sao luu va khoi
phuc dir liéu thu cong, vi co so dir liéu duoc
luu trir trén cAc may chu cua Microsoft. Tuy
nhién, Microsoft thuc hién sao luu co so dir
liéu hang ngay.

Cung cap kha nang hoan chinh dé quan ly
co so dir liéu.

C6 nhiéu goi khac nhau dua trén giéi han luu
trir dix liéu nhu 5GB, 20 GB, v.v.

Khong c6 bat ky gioi han nao vé kich
thude luu trir, vi di liéu luu trén cac may
chu cua riéng doanh nghiép.

Ho trg cap nhat ty dong 1én phién ban mai
trong tuong lai.

Quan tri vién can cai dat cac ban cap nhat.

PowerApps
Flow

Marketing

Microsoft

Project
Service

Field
Service

Customer
Service

Dynamics
365

Finance

Operations

Hinh 1. Té hop phan mém trong hé thong Microsoft Dynamics CRM

222

Ky yéu Hdi nghi KHCN lan 7, thang 5/2022




\ A . o
TRUONG PAI HOC CONG NGHIEP QUANG NINH
.

Microsoft Dynamics CRM duoc trién khai du6i dang mO-dun cho cac phan mém, tay
vao nhu cau cu thé, doanh nghiép s€ lua chon sir dung cac goi phan mém phu hgp véi muc
dich kinh doanh cta minh.

3. THIET LAP VA SU DUNG MICROSOFT DYNAMICS CRM
3.1. Thiét 1ap tai khoan Microsoft Dynamics CRM Online

- Buéc 1: Piéu huéng dén URL sau: https://www.microsoft.com/en-
us/dynamics365/home

- Budc 2: Nhap vao nat ding thir mién phi. Thao tac nay sé bit dau quy trinh ding ky
3 bude nhu dugc hién thi trong hinh 2. Hay dién cac thong tin bit budc nhu tén, email va
ngdn ngt.

Welcome,
Let's get to know you
Step 1 ® -
About you Fest name I [asreme
Step 2 O e Sk e
Stgp')3

Hinh 2. Giao dién dang ky tai khoan

‘ - Budc 3: Microsoft s& xac thuc s6 dién thoai di dong ma doanh nghiép di cung cap
bang céach giri OTP dén dién thoai di dong cua doanh nghiép.

Prove. You're. Not. A. Robot.

Lo —
Step 1

Aboxt you Text me ®
Step 2 v

Step 3 °

Hinh 3. X&c thyc théng tin tai khoan

_ - Budc 4: 1D Office 365 s& duoc tao. Doanh nghiép c6 the luu thong tin ID nay dé truy
cap ve sau.

Save this info. You'll need it
Iater

N(p J/por !alo! ice.com

Step 1

About you ur Oice 365 e 10

Step > ” ashishtrivedi@SemaphoreWriters.onmicrosoft com

Croate 3n 10 >
Step 3 o  Creating your account...

Hinh 4. DBang ky thanh cong tai khoan
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Hinh 5. Trang tong quan CRM

Luru y: Tuy vao mdi phién ban cap nhat, giao dién cua cac budc dang ky va trang tong
quan CRM cé thé khac nhau.
3.2. Sir dung SDK CRM

Bo phat trién phan mém (Software Development Kit-SDK) cuia Microsoft Dynamics
CRM chura cac tap Iénh vé may chu, may khach, tién ich ma rong, plugin, dich vu web, quy
trinh cdng viéc, md hinh bao mat,... V€ co ban, SDK chira moi tai nguyén ma doanh nghiép
can de bat dau véi CRM. Cbo du doanh nghiép dang Ién ke hoach thict lap mét du an mai hay
thiet 1ap mot dy an da co san, SDK deu cung cap cac kien trlc tir cap d6 don gidn den nang
cao dé giup doanh nghiép thuc hién. Cac budc tai va cai dat SDK nhu sau:

- Budc 1: Moi phién ban cua Microsoft Dynamics CRM déu c6 phién ban SDK riéng.
Cach tot nhat dé c6 duoc phién ban SDK chinh xac la tim kiem phién ban CRM tuong tng
cua doanh nghi¢p trén Google. Vi du: Néu phién ban CRM cua doanh nghiép la 2021, thi hay
thur tim kiem "Microsoft Dynamics CRM 2021 SDK".

- Budc 2: Sau khi tai xuéng, hdy chay tép exe. Nhap vao tiép tuc.

- Buéc 3: Phan mém s& yéu cau chon vi tri noi SDK s& duoc giai nén. Chon vi tri thich
hop muon str dung SDK.

- Bugc 4: M6 thu muc d3 giai nén, sau do co thé truy cap tat ca noi dung SDK tir day.
3.3. Mo-dun chire niing va thuc thé trong CRM

Toan bo Microsoft Dynamics CRM duoc thiét ké xung quanh cac md-dun sau

- Ban hang (Sales)

- Tiép thi (Marketing)

- Quan ly dich vu (Service Management)

U”ng dung CRM dugc phan chia theo chire néng cho cac nhom nguoi dung khac nhau.
Do d6, neu mét to chue dang s dung CRM dé quan ly cac quy trinh cua minh, thi nguoi dung
tr nhom ban hang s& str dung cac chire nang nam trong mo-dun ban hang, trong khi ngudi
dung tir nhom tiép thi sé sir dung c&c chirc nang nam trong mo-dun tiép thi.

Tét c4 ba md-dun chirc ndng nay két hop v6i nhau dé thic ddy toan bo vong lap cia
viéc kiem khach hang mai (Marketing), ban dich vu cho ho (Sales) va duy tri khach hang hién
tai (Service Management).

- Budc 1: Mo Trang chu CRM.

- Bu6c 2: Mic dinh, s& thdy khu vuc 1am viéc Sales.
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Microsoft Dynamics CRM =~ = | Sales | v | Dashboards

E»SAVEAS 2% NEW < SET AS DEFAUL REFRESH ALL

Sales Activity Social Dashboard

Sales Pipeline

My Open Opportunities

Hinh 6. Trang chu CRM
- Budce 3: De thay doi khu vyc 1am vigc, nhap vao tly chon hién thi khu vuc 1am vigc
sé thay céc tuy chon dé chon Sales, Marketing va Service Management.

Microsoft Dynamics CRM Sales | v Dashboards | v

Marketing

Hinh 7. Lya chon khu viec lam viéc

- Budc 4: Nhip vao Sales. Tat ca cac thuc thé nfqn trong Sales nhu Accounts,
Contacts, Leads, Opportunities, Competitors, v.v. s¢ dugc hién thi. Moi thuc thé nay duoc
phan loai theo quy trinh kinh doanh.

Microsoft Dynamics CRM

My Work Sales Collateral Marketing

m Oubowds E Accouns B Markeing st
E What's New E Contacts E Quick Campaigns
E] Aaes

Hinh 8. Cac thyc thé trong Sales

- Bugc 5: Tuong ty, néu nhip vao Marketing, tat ca céc thuc thé lién quan dén cac
chuc nang kinh doanh tiép thi s€ duoc hién thi.
* MO-dun ban hang (Sales)

MG6-dun bén hang (Sales) cia CRM dugc thiét ké dé thuc day vong doi ban hang cia
mot khach hang mai. M6-dun ban hang bao gom cac mé-dun con sau:

Leads - Pai dién cho mot nguoi hodc mot to chic ¢6 thé 1a khach hang tiém ning cua
cong ty trong tuong lai. Py 1a budc dau tién dé c6 dugc khach hang tiém néng trong hé
thong.

Opportunities - bai dién cho viéc ban hang tiém ning cho khach hang. Khi khéach
hang tiém nang thé hién sy quan tdm den san pham, nd s€ dugc chuyén doi thanh co hoi.

Accounts - Qai dién cho mét cong ty ma té chic ¢6 quan hé. Khi co hi thanh cong,
no sé dugc chuyén doi thanh Tai khoan hoac Danh ba .
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~ Contacts - Dai dién cho mot nguoi hoac bat ky c& nhan nao ma té chuc co lién hé.
Hau hét céc lién hé nay la khach hang cua cac to chuec.
Competitors - Quan ly tat ca cac dbi thu canh tranh trén thi truong cua té chuec.
Products - Quan ly tit ca cac san pham do t6 chic cung cap cho khéch hang.
~ Quotes - Béo gia chinh thirc cho cac san pham hoic dich vu duoc dé xut voi mac gia
cu thé duogc guri dén mot khach hang tiém nang.
Orders - M6t bao gia duoc khach hang chip nhan s& chuyén thanh don dat hang.
Invoices - Mot don dat hang da 1ap tao ra mot hoa don.
* Mo-dun tiép thi (Marketing)

MO-dun tiép thi ciia CRM duoc thiét ké dé thuc day quy trinh tiép thi cua mot to chuc
cho cac khach hang hién tai va tiém nang cua to chirc d6. Mo6-dun tiep thi bao gom cac moé-
dun con sau:

Marketing Lists - Cung cap giai phap dé nhém danh ba, tai khoan va khach hang tiém
nang cua doanh nghiép tuong tac vdi ho thong qua viéc gui email quang cao, chi tiet sy kién,
ban tin va cac cap nhat khac cé lién quan dén khach hang muc tiéu theo céc tiéu chi nhat dinh.

Campaigns - Cac chién dich duoc thiét ké dé do luong hiéu qua va dat duoc mot két
qua cu thé, chang han nhu gigi thiéu mot san pham méi hoac tang thi phan.

Tat ca cac md-dun tiép thi & trén hoat dong phdi hop chat ché véi md-dun ban hang.

* M6-dun quan ly dich vu (Service Management)

MG6-dun quan ly dich vu ctia CRM duoc thiét ké dé tap trung, quan 1y va theo doi cac
hoat dong dich vu khach hang cua moét té chire nhu: Ho trg cac dich vu dua trén su ¢o, ho tro
khéach hang str dung lich trinh dich vy,... Mé-dun Service Management bao gom cac mé-dun
con sau:

Cases - H trg moi yéu cau, van dé hogc khiéu nai cua khach hang duoc theo dGi
thdng qua cac sy 6. Mot su ¢o S€ tuan theo cac giai doan khac nhau cua quy trinh giai quyet
van d€, cuodi cung dugc giai quyet va dong lai.

“Knowledge Base - Duy tri mot kho lwu tri¥ tong thé cho tat ca céc cau hoi va cau tra
161 pho bién ma khach hang thuong hoi.

Contracts - Hop dong lam viéc dang hoat dong ma khach hang cé.

Resources/Resource Groups - Dai dién cho nhirmng nguoi, cong cu hoac phan thﬂiét bi
duoc st dung dé cung cap mot dich vu. Nhiing tai nguyén nay c6 thé dugc sir dung de gidi
quyet mot van de cu thé cua khach hang.

Services - Pai dién cho tat ca cac dich vu ma té chirc cung cap cho khach hang.

Calendars - PBuoc su dung dé Ién lich thoi gian 1am viéc va lich trinh cua nhiing
nguoi dung lam viéc trong to chic.

Tat ca cac md-dun dugc giai thich & trén déu sir dung md-dun quan 1y hoat dong cua
CRM. Mot hoat dong dai dién cho bat ky loai twrong tac nao VoI khéch, hén,g, chang haq nhu:
Cudc goi dién thoal, Email,... Nhitng hoat dong nay co thé lién quan dén bat ky thyuc thé nao.
Maic dinh, CRM cung cap cac loai hoat dong sau:

- Goi dién;

- Nhiém vy;

- Cudc hen;

- Hen dinh ky;

- Guri email,

- Phan hdi chién dich;

- Hoat dong Chién dich;
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- Hoat dong dich vuy;
- Hoat d@ong tuy chinh.

Mot thyc thé dwoc sir dung dé 1ap m6 hinh va quan ly di ligu kinh doanh trong CRM.
Ve mit khai niém, mét thgc thé CRM tuong duong voi mot bang co 8O dur liéu. Vi du: th‘uc
thé Contactsq s€ luu gitr ho SO lién hé, thuc‘thé Leads sé luu gitr ho so cac khach hang tiém
nang, v.v. B¢ tao mot thuc thé trong CRM can lam theo budc sau:

- Budc 1: Chon Menu >> Setting >> Customizations

Microsoft Dynamics CRM

JUING T I\.Ull\] JVUNIUE WUJTIvVUIG

Hinh 9. Menu cdu hinh ty chinh
- Budc 2: Chon Customize the System
- Budc 3: Mg rong tiy chon Thyc thé tir bang diéu khién bén trai.

e
& Information
T— .
DYteew = | X Ouiete | Putsen | #E Snow Dependences | (5 Managed Propertes
e = = = T
LB A ves or N0 bociesn s sy, Copton Set RO Fone A ves of
& Accouen acoount Erony Marages T e
B accont Outrbten Account Ottt Bt Repcrming Servems  Maraged Trvw ey |
e gt Papcring Servers . Manages Tre Su-erf
SG  Account Mamager Account Manager Cerrocon Bz Manages Tre
= Account Overvew Accont Overven Beport Raporting Servces Maneged Trw View &
2 Account Oververs Sut-Sepon Aot Overves Sub-Re_  Rapon Reporing Servors Mansged Tre St el
B Aot Recone Accont Tmcormect £t Temnare Mansges Trw (e
M Account Summany Accont Sumemary Papcrt Raporing Seriors..  Mansges T View &
B Accont Summany St Report Aot Sumemary SR Raport Raportng Serves . Managed Troe St reed
B acee At Bmpert Rapcrnng Servemn . Marages Tre el
B acvvees Oveat Acttes Owtat Faport Paporting Services . Mansged Tre e eef
@ Acwey s ypncer s Mansges True Toux pof
;
e — e
e
Y 2 /7 /\’
Hinh 10. Quan ly thyc thé trong CRM
- Budc 4: Chon New >> Entity.
r . =R X A A z A H < A
- Budc 5: Trong biéu mau thyc the, nhap cac thdng tin bat buoc
- i & s ane Com Btieo
New Working om sottion: Oefault Sohion
ma Information
G Genersl  Primary Fls
@) Informaton vty Oufinition .]
2B forms
3 vew Doplay Nama * e / |
ol e Phural Name * oy Ounersng User o Teamn >l
@ Feles 2 L Owtoe 25 30 acownty ey,
Name Pew_emgioyer
@) ke Da ¥ Dagiay in Actwity Menus
20 1N Retatomtvse Piliesy e & s
LR Color =]
I — Descrgton
B Pounes fusen
Aress that diplay this entiey
] saies ! sanvice ¥ varang [ satngs
/ [ eip Conter Il
Options for Entey
Process
L) Business process fows tteics wi be cwatess *
Communication & Coliabersten
) Notes et stachmmnns) *
W] actation +
¥ Connections *
] oz
) Mot meege
] Bocument management
£ Acomss Tears
(1 Ovseime i

Hinh 11. Cdu hinh co ban ciia mgt thyc thé
Trong phan Areas that display this entity, hay chon Sales, Service va Marketing.
Viéc chon céc tuy chon nay sé hién thi thuc thé méi dugc tao trong cac mo-dun twong tng
cua CRM.
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- Budc 6: Nhap vao biéu tuong Save and Close. Diéu nay s& tao ra mét thuc thé méi

trong co so dir liéu CRM.

e P& oo |

New

4 Common
@) Information
B3 forms
£ Views
@l Charts
Fields
[F] Keys
=3 1:N Relationships
B N:1 Relationships
B8 N:N Relationships
&3 Ricin,

1l

P,

General

Primary Field

Entity Definition

Display Name *
Plural Name *
Name *
Primary Image
Color
Description

Employer
Employers

ew_employer

Hinh 12. Luru cdc tiry bién
- Budc 7: Mot thuc thé mai sé dugc hién thi sau khi tao

Component Type Entity \

T New | X Deete | & Publh | 583 Snow Dependendes | (3 Managed Properties

v Display Name A Name Schema Name State
& Employer new_employer new_employer Unmanaged
V' Fier msdyn_wallsavedqueryuse., - msdyn_wallsavedqueryuse., Managed

Hinh 13. Thuc thé méi sau khi tao
- Budc 8: Nhip vao tiy chon Publish All Customizations tir thanh ribbon. Diéu nay
sé xuat ban tat ca nhirng thay doi da thuc hién.
Pé tao hd so cho mdt thyc thé, can lam theo cic budc sau:
- Budc 1: Diéu huéng dén hd so thuc thé
- Budc 2: Nhap vao biéu tuong New.

Microsoft Dynamics CRM = =

+ NEW

[l DELETE '~ & EMAILALINK | ~

Sales | v

[¥) RUN REPORT ¥

Employe|

(]

ke Aca\Emponers v

Name M Created On

Hinh 14. Tao hé so méi cho thuc thé
Thao tac nay s& mé biéu mau tao méi mic dinh. Nhap céc gid tri can thiét va luu.
- Buéc 3: Trong danh muc hé so cua thuc thé c6 thé thiy hd so méi da dugc tao.

Microsoft Dynamics CRM

Sales | ~ Employers

4 NEW [ DELETE ~ e EMAILALINK! >~ [P RUNREPORT~ (@ expoOH

+ Active Employers ~

+  Name N Created On

I Employer 1 10/2/2015 7:05 PM |

Hinh 15. Lira chon thuc thé da tao
~ Dé truy cp céc hd so da duoc tao trong CRM, héy chuyén dén trang thuc the do.
Nhap vao ho so dé truy cap nd. Khi da mé ho so, c6 the chinh sura bat ky chi ti€t nao trén bieu
mau hoac c6 thé xba ho so.
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3.4. Trwong thong tin trong CRM

Thong tin cua mét hd so trong Dynamics CRM duoc luu theo cac truong thong tin.
Dynamics CRM cung cap 11 kiéu truong thong tin dé luu trir thdng tin.

- Mot dong vin ban: Truong ndy luu trif toi da 4000 ky tw vén ban. C6 thé chon dinh
dapg la mot trong nhiing djnh dang sau: Email, Van ban, Vung van ban, URL, Biéu tugng. Co
thé dat do dai toi da va ché dé6 IME cho ting loai.

- By tly chen (tha xudng): Truong nay luu trit mot tap hop cac tuy chon, moi thy
chon c6 mot gia tri s va nhan. Néi cach khac, né la mot truong tha xu<>ng trong CRM. Ban
cling c6 thé xac dinh b tly chon chung dé sir dung trén nhiéu biéu mau.

- Hai tuy chon (Radio): Truong nay cung cap hai tlly chon dé ngudi ding chon (0
hoac 1).

- Hinh anh: Khi mot thuc thé c6 truong hinh anh, n6 cé thé dugc cau hinh dé hién thi
hinh anh cho ban ghi trong ttng dung.

- S6 nguyén: Trudong nay luu trlr Cic gid tri nguyén tir -2.147.483.648 dén
2.147.383.647. NG ho trg cac dinh dang cu thé nhu thoi lwgng, mui gio va ngbn ngit.

- Sb thuc dau phay dgng: Trudng ndy lru trir cAc 6 dau phay dong co do chinh xac
1én dén 5 dau phay thap phan trong khoang tir 0,00 dén 1.000.000.000,00.

- Sb thap phan: Truong nay lvu trit t6i 10 ddu thap phan véi céc gia tri tur -
100.000.000.000 @&n 100.000.000.000.00.

- Tién t¢: Truong nay duoc sir dung dé luu trit bt ky gié tri tién t& nao trong khoing
tr -922.337.203.685.477.0000 dén 922.337.203.685.477.0000

- Nhiéu dong vin ban: Pay 1a mot hop van ban cuon. Ban cd thé dat s6 ky ty téi da
cho truong nay.

- Ngay va gio: Truong nay duoc st dung dé luu trir di liéu lién quan dén ngay thang
trong CRM véi hai dinh dang duoc ho trg: Chi ngay va gio.

- Tra ciru: CO thé tao truong tra ctu bang céach sir dung mdi quan hé thyc thé da duoc
tao nhung chua dugc sur dung vai truong tra ciru khéac. Néu tao truong tra cau ¢ dang thuc
the, thi moi quan hé sé tu dong dugc tao.

3.5. Biéu miu trong CRM
~ CRM quan Iy cc dir liéu ciia hd so bang cac truong dir liéu, dé quan 1y, nguoi ding co
thé thiet 1ap va tly chinh cac biéu mau dé hién thi cac truong dir liéu trén.

- Budc 1: Chon Menu >> Setting >> Customizations >> Customize the System

- Bu6c 2: Mé rong tly chon thuc thé tir bang didu khién bén trai.

- Budc 3: Tir céc thuc thé da mo rong, chon mét thuc thé. Thao téc ndy s& mo thng
tin chi tiet cua thyc the trén cua so bén phai. Mo rong tuy chon c6 thé thay Bieu mau, Che do
xem, Biéu do, Truong va mot so tuy chon khéc.

- G | =52 Show Dependencies [ Publish | [Hi] Update Icons X Delete | & Managed Prof

Employer
(%] 5" information

General  Primary Field

Entity Definition

Display Name * Employer
Plural Name *

Options for Entity.

Process

[ Business process flows (fields will be created) +

Hinh 16. Cac déi twong cO the tly bién cua thyec thé
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- Budc 4: Nhap vao truong. N6 s& mo ra mot ludi hién thi tat ca cac truong theo mic
dinh khi ban tao thuc thé nay. Thém mot so6 truong méi.

- Budc 5: Thém céc truong méi nay vao bicu mau. Nhip vao Form tir thanh diéu
hudng bén tréi trong thuc thé. Mac dinh, CRM s¢ ¢6 san 2 biéu mau, chon biéu mau “Main”

h (i) Publish All Customizations

Employer
@ £ Forms
TS T ystem Forms Active Forms ¥
4 [ Employer
=
ews
arts

CNew~ | X | & Enable Security Roles Form Order ~ | More Actions
Name Form State Form Type 4
Information Active Main

Information Active Mobile - Express

(5 Business Rules
&, Hierarchy Setti...

Hinh 17. Ty bién biéu mdu
- Budce 6: Cac truong mai dugc thém trong bang Field Explorer ¢ bén phai.

[F™ =82 show Dependencies

view Merge
- X Managed Properties Forms
Form Upgrade
Field Explorer >
Filter All Fields

Only show unused fields.

Created By

Created By (Delegate)
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Created On

Employer Description

Employer Type
Founded On

Modified By
Modified By (Delegate)
Modified On

Status

{ Status Reason
Hinh 18. Lwa chon triong dir liéu
- Bugc 7: Kéo va tha cac truong nay vao biéu mau

Ada Microsoft Dynamic]
HOME INSERT

Bl save as ‘j | > undo F ___l I Header =. 3
&3’ save and Close L Redo ., Footer e
Body

save Change Remove Business Form
LD publish Properties [on] Rules
£ save _ Edr » Select
(E- Solution: Default Solution
4 Information ~ QJ

< Form: Employer

« Marketing

« Process Sessions

Hinh 19. Sap xép trurong di liéu trong biéu mdu

- Budc 8: Nhap vao Save va sau d6 nhip vao Publish.
4. KET QUA VA THAO LUAN

Qua nghién ctu nay, tng dung va cach thiét lap co ban cia Microsoft Dynamics CRM
da dugc dé cap. Qua trinh thiét lap moi truong CRM, tim hiéu vé ba md-dun chinh cia CRM
gom bén hang, tiép thi va quan ly dich vu. Cach cac khu vuc 1am viéc duogc té chuc trong
CRM va toan bo vong doi cia mot té6 chire CRM hoat dong nhu thé nao da duoc thao luan.
Bai b4o ciing dd xem xét cach 1am viéc véi cac biéu mau CRM va cach tly chinh ching bing
cach dat nhiéu loai truong khac nhau. Thao luan vé cach thém nhiéu truong tdy chinh vao bat
ky biéu miu nao va sip xép ching vao cac phan khac nhau theo yéu cau kinh doanh.
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5. KET LUAN

i Bai bao da cung cap tong quan vé hé théng Microsoft Dynamics CRM, xem xét co ban
vé cach thiet lap, st dung va tuy bién dir liéu trong hé thong CRM dé phu hop vai nhu cau
kinh doanh ctua doanh nghiép.
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Research on customer relationship management system Microsoft
Dynamics CRM

Thuy Hang Pham
Quang Ninh University of Industry

Abstract: Customer Relationship Management (CRM) is a system to manage the
interactions of businesses with customers, helping businesses approach and communicate
with customers in a systematic way. Systematic and efficient, manage customer information
such as account information, needs, contacts and other issues to better serve customers. The
purpose of a CRM system is to find, attract and win new customers, retain existing partners,
bring in old customers, reduce marketing costs, and expand customer service. The application
of CRM in the process of business digitization is becoming a new trend of the world. This
study introduces the basic components of the CRM system and the basic processes to
customize the CRM system according to the actual model and requirements of the business.

Keywords: CRM, customer relationship management, business optimization, microsoft
dynamics.
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Phat hién va thong bao cac thay doi ndi dung trong trang web

Ping Pinh Dirc’, Poan Thiy Dwong
Truong Dai hoc Cong nghiép Quang Ninh
“E-mail: ducit.qui@gmail.com

T6m tdt: Céc 16 hong bdo mdt thwong bat nguon tir cac 1ing dung web, va hau hét cac
nha quan tri chira cé cdi nhin 1ong quan vé bao mdt Web. Ddy la 1y do dan t6i so hrong cac cuge
tan céng trén mang hgay cang nhiéu. Trong bai b&o nay, ching ti nghién cizu mét sé thugdt toan
dé phéat hién sir thay déi vé ngi dung cua trang website. Tir @6 ddanh gid ciing nhr dé xudt
phirong phdp cdi tién thugt toan Rabin Fingerprint két hop véi hé thong giam sét trang Web, dé
gia tang d¢ chinh xé&c cia cac canh bao néu thay si khac biét cia ngi dung trang web tai cac
thoi diém khdc nhau, gitip ting cwong kha ndng gidm sat, phdt hién va canh béo sém, nham hé
tro' cho nguwoi qudn tri c6 thé phdn itng nhanh hon trong cdc trieong hop trang website ciza minh
bi tan cong.

Tir khoa: Lo hong, canh bdo, tin céng, thay doi website, thudt todn Rabin
fingerprint, phat hién thay doi, tinh toan ven.

1. PAT VAN PE

Su ra doi cua Internet cing véi sy phét trién ngay cang manh mé cta né da mang lai
cho con ngudi ndi chung va cac doanh nghi€p noi riéng rat nhiéu tién ich. Cac hoat dong giao
dich tryc tuyén nhu thuwong mai dién tir hay thanh toan online ngay cang pho bién va dugc
thue hién thong qua cac ing dung Web. O bat ky dau, khi mot may tinh c6 ndi mang Internet,
con nguoi co thé thuc hién cac giao dich ciia minh mot cach thuan tién va nhanh chong. Moi
thong tin cua nguoi dung s€ duoc luu trén WebServer. Néu nhu thong tin do dugc sira doi voi
y db xéu, cau truy van co so dir liéu co thé bi thay ddi cau trac, tir d6 ket qué tra vé sé khac
v6i y muén ctia nguoi lap trinh, hodc nhiing ke mao danh co thé danh cap thong tin, gay nén
nhitng thiét hai 1on. Nhu vay, nhiing cudc tan cong thay d6i Website di dugc thuc hién dé
x4m pham tinh toan ven ctia Website bang mot trong nhiing hinh thirc sau: Thay doi ndi dung
clia trang Web; Thay dbi bat ky phan ndo ctia noi dung trang Web; Thay thé toan bo trang
Web; Chuyén hudng trang Web; Pha hity hodc x6a bo trang Web. Cho nén, van dé bao mat va
phat hién tin cong thay doi trén Web ludn 1a cap thiét [20, 21].

Theo théng ké cta Trung tim Ung ctu khan cap may tinh Viét Nam (VNCERT),
trong s6 hon 7.000 sur ¢ tn cong mang vao cac trang web cua Viét Nam, co hon 2.500 sur ch
tan cong lira dao (phishing); hon 4.200 sy c¢d tan cong thay doi giao dién (Deface). Tinh trang
tan cong mang tai Viét Nam dang c6 xu thé tang so voi cung ky nam ngoai, dac biét 1a sy ¢o
vé lira d4o va thay do6i giao dién. Tai khu vyc mién Trung- TAy Nguyén, mdi ngay c6 khoang
25.000 dia chi c6 truy van hodc két nbi véi hé thdng mdy tinh ma (botnet) [19].

Diéu nay dit ra yéu cau cap thiét can c6 nhimg giai phap gitip giam sat cac website
24/7, tang cuong tinh bao mat va cap nhat nhanh vé trang thai website ciia minh, trdnh moi
anh huong tiéu cuc dén hoat dong cua doanh nghiép va td chire, co quan nhha nudc. Pac biét 1a
cac tan cong thay ddi giao di¢n website ma it khi dugc phat hién kip thoi, du ha tﬁng cong
nghé thong tin (CNTT) cta co quan t6 chic di dugc trang bi day du cac hé théng an ninh
thong tin ti tan nhu hé théng tudng lira (Firewall), hé thong phat hién xam nhap.

2. CAC THONG TIN LIEN QUAN
2.1. Ky thuat tAn cong XSS (Cross Site Scripting)
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Trong k¥ thuat nay, ké tin cong s& chén vao cac website dong nhitng doan ma c6 thé
thue thi mot cau 1énh bat hop phap. Cac doan mi d6 thudng duoc viét bang JavaScript,
DHTML, JScript va ciing c6 thé 13 ca cac thé HTML. Hién nay, XSS [1] 12 k¥ thuét tan cong
kha phd bién, day ciing 1a mot van dé bao mat dang quan tAm cta nhitng ngudi phat trién web
cing nhu cta nhiing ngudi s dung. Vi vay, khi ma nhing trang web cho phép ngudi dung
dang nhimg thong tin déu c6 thé tiém an cac 16i XSS néu khong co su kiém soét chat chg.
Thuong thi XSS c6 thé xay ra tai nhimng noi ma nguoi dung c6 thé nhap dir lidu vao, sau do6 s&
nhan dugc mot két qua nao do. Nén thuong kiém tra & nhitng 6 dang nhap (login form) dau
vao. Khi nhép mét chudi ki tu nao d6 ma két qua cua server tra vé c6 dinh t61 chudi nhap, thi
rit c6 kha nang trang web d6 bi méc 161 XSS [2]. XSS gitp danh cép (steal) dugc cookie cia
nan nhan (victim), khai théc trén trinh duy¢t nhu sau:

http://sitexss.com/index.php?act=<script>location="http://hostnguoisudung.com/coo
kie.php?cookie="+(document.cookie)

</script>

Mot s6 chuong trinh do tim kiém (scanner) tur dong nhu: N-Stealth hay AppScan, day
1 nhitng chuong trinh quét tim kha hiéu qua, ngoai kiém tra dugc cac 161 XSS, cac cong cu
nay con cho phép ki€ém tra céc 161 khac trong trang web hoac trén Server [3].

XXS >

LT ) C___ 5

A

K¢ tan cong

XXS

Hinh 1. Tdn cdng XSS
2.2. K§ thuit tn cong tir chdi dich vu DOS

Tan cong DOS 1a mot kiéu tin cong ma mot ngudi lam cho mot hé théng khong thé sir
dung, hodc 1am cho hé thong d6 cham di mot cach dang ké v6i nguoi dung binh thuong, bang
cach 1am qué tai tai nguyén cua hé thdng. Cac kiéu tan cong thudc phuong thirc niy rat da
dang:

- Tén cong chiém dung tai nguyén (Resource Depletion): bang cach lam dung qua
trinh giao tiép ciia giao thirc mang hodc nhiing géi tin di thudng. Ké tan cong s& chiém dung
ngudn tai nguyén hé thong nhu bd nhd (RAM) va bd vi xr Iy (CPU) [4] khién cho nguoi dung
chia sé khong truy xuat duoc hé thong do hé thdng khong du kha nang xir Iy.

- Tan céng SYN: duoc xem 13 mét trong nhiing kiéu tdn cong DOS kinh. Loi dung so
hé cua thi tuc TCP khi “bit tay ba chiéu”, mbi khi may khach (client) mudn thyuc hién két nbi
(connection) v&i may chi (server) thi nd thyc hién viéc bit tay ba l1an (three-wayshandshake)
théng qua cac gai tin (packet) [5].
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Hinh 2. Tan cong tir chéi dich v DOS
2.3. Ky thuat tn cong thay ddi ndi dung (Deface website)

Nhiing thay d6i xdy ra trén cac trang web c6 thé dugc chia thanh cac loai nhu [6, 7]:
(1) thay doi ndi dung, (2) thay doi cdu trac (hodc bd cuc), (3) thay ddi thudc tinh (hodc cach
trinh bay), (4) thay d6i hanh vi va (5) thay d6i kiéu.

Céc thay ddi vé nodi dung bao gdm cac thay doi xay ra trong vin ban, hinh anh, v.v.,
trong khi céc thay doi vé cdu trac (hodc bd cuc) bao gdm céc thay ddi xay ra ddi véi vi tri ctia
cac thé HTML. Cac thay doi vé thudc tinh (hodc ban trinh bay) bao gom céc thay d6i duoc
thuc hién ddi voi thiét ké va cach trinh bay cua mdt trang web [8, 9], chéng han nhu céac thay
d6i vé phong chir, mau sic hodc cha thich. Cac thay doi vé hanh vi xay ra khi cac thanh phan
dang hoat dong, chang han nhu céc ing dung nhung va tap 1énh ctia cac trang web bi thay doi.
Thay d6i kiéu xay ra khi thuc hién sira d6i dbi v6i cac thé HTML hién c6, chang han nhu khi
thé p tré thanh thé div. Cac nghién ctru di tap trung vao tat ca cac dang thay d6i nay [16] va
cac phuong phap thuat toan khic nhau da dugc dé xuat [17, 18] cling nhu can nhiing co ché
dam béo an ninh tot hon [10].

Trén thyc té c6 nhidu phuong phap dugc dé xuat dé bao vé hé théng Website chong lai
cac cudc tan cong. Tuy nhién, cac phuong phap ndy cling c6 nhiéu uu va nhuoc diém, cu thé
nhu:

Ramniwas, Nikhil, va Deepak [11] dé xuit mot cach tiép can mdi dé phat hién
Website bi tan cong bang cach phan tich cac tap tin nhat ky (log file). Cac tap tin nhat ky
dugc trich xuét tir may chi Web va duoc xir 1y dé ldy thong tin can thiét. Thong tin nay sé
dugc chuyén sang dinh dang XML (eXtensible Markup Language), vi cac thong tin ¢ dinh
dang XML s& gitip viéc tim kiém hiéu qua hon so véi dinh dang van ban thuan. Sau khi xu Iy
xong, tap tin nhat ky s& duoc phan tich dé tim ra cic mau va cac mau ndy sé& dugc st dung dé
phat hién ra cac Website bi tin cong. Phuong phap nay kha hiéu qua, tuy nhién viéc phat hién
tan cong hoan toan phu thudc vao tap tin nhat ky, vi mét Iy do nao do néu bi stra d6i thi s& bo
qua cac truong hop bi tin cong dan dén khong canh béo kip thoi.

Rashmi va Shahzia [12] dé xuat co ché phat hién tin cong bang cach sir dung ham
bam. Hé thong dugc dé xuat bao gdbm phat trién mot mo-dun tich hop vao may chu Web
Apache dé phat hién tan cong trong céac Web va tu dong cAu hinh d¢é trang bi tin céng khdng
hién thi khi may chu Web nhan dugc yéu cau tir ngudi ding hop phap. Phuong phap nay kha
hay khi dé xuét ngin can nguoi dung hop phép truy cap cac Web da bi tan cong.

3. PE XUAT PHUONG PHAP
3.1. Document Fingerprint (Van tay tai li¢u)

Déu van tay tai liéu dugc tao ra bﬁng cach chon chudi con tir vin ban, sau d6 ap dung
mot ham toan hoc cho mdi chudi con da chon véi muc dich 1a tao ra mot gia tri bam. Gia tri
nay duoc luu trir trong mot chi myc (index) dé truy cap nhanh khi truy van. Mot tai liéu khi
truy van (query document) s¢ dugc so sanh voi tap cac s6 nguyén da dugc luu trir truoe do.
D6i véi moi gid tri bam trong vén tay tai lidu, cac chi muc cta truy van va danh sach cac diu
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van tay tai liéu d6i sanh duoc 13y ra. SO luong gia tri bam giita van tay tai liéu truy van voi
moi van tai liéu trong tap hop da luu trir xac dinh tai liéu trong ing do. Dau van tay tai liéu
duogc lay dua trén sy bién doi cua cac thong so: [22, 23]

- Céac chudi con (dugc chon tr tai liéu da cho)

- Kich thudc ciia cac chudi con (dugc trich ra tir tai liéu)

- X4c dinh sb lugng gia tri bam (dugc st dung dé xay dung mot van tay tai lidu)

- Ham Fingerprint (duogc st dung dé tao ra mot gia tri bam tir chudi con trong tai liéu).
3.2. Thuat toan Rabin Fingerprint

Rabin Fingerprint 1a mot trong nhiéu thuat toan s dung khoa cong khai thyc hién cac
da thtc trén mot truong gidi han [13]. Muc dich nha“lm tao ra mdt gid tri bam tu chudi con
trong cdc trang web, day la mot thudt toan nhanh va dé thyc thi, n6 ciing di kém v6i viée phén
tich chinh xac xac suat hai tap tin c6 dau van tay tai liéu giong nhau. Tu tuong cua thuat toan
duoc mo ta nhu sau:

Input: Tai liu (trang web cong khai)

Output: D4u van tay tai liéu (cac gia tri bam cua tai liéu do)

Step 1: Bit dau.

Step 2: Xu ly van ban, xoa hét t‘ét ca khoang tring va céac ki ty dic biét trong ma trang
Web dé thu dugc mot khoi van ban thuan tay (pure text block).

_ Step 3: Chia khoi van ban da xur 1y d6 thanh cac chudi con ¢6 do dai L. // S6 hrong
chuoi con co do dai L va so luong gia tri bam (ma bam) bang (m-L+1), voi m la kich thudc
cua tai liéu.

_ Step 4: Tinh gia tri bam cho mdi chudi con bang cach tinh K(P) nhu sau:// K(P) la mot
tuyén tinh trong n (n la do dai cua P)

Khoi tao:

Tr =T[r..r+n-1];

B=0;

K(S) = S(n) + 2*S(n-1) + 4*S(n-2) + ... + 2n-1*S(1);

While (B<m/n)

{

for (r=B*n; r<=B*n+n; r++)

{

Kp(Tr)= (Kp(Tr) + T(r)) mod p

}

B++; }

Step 5: Luu cac gia tri bam.

Step 6: Finish (Két thuc).
3.3. Thuit toan Rabin Fingerprint cai tién

Thuat toan cai tién dugc dé xuat trong hé thong nhu sau [14]:

Input: Tai liéu (c&c trang website)

Output: Dau van tay tai liéu (cac gia tri bam cua tai liéu do)

Step 1: Bit dau.

Step 2: Xir ly van ban, xoa hét tat ca khoang tring va cac ki tu ddc biét trong ma cia
trang Website dé thu dugc mdt khoi van ban thuan tay.

Step 3: Tir vdn ban m chia ra thanh B khdi véi kich thuéc n cho mdi khéi (véi n 1a sb
nguyén duong)
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Step 4: Tinh ma bam cho cac chudi con:

Khoi tao:

Tr=T[r..r+n-1];

B=0;

K(S) = S(n) + 2*S(n-1) + 4*S(n-2) + ... + 2n-1*S(1);

While (B<m/n) Kich thwée van ban =12 ki kich thwéc chudi =3
{ ch thwéc van ban = tw, kich thwéc chudi con =
for (r=B*n; r<=B*n-+n; r++) |A|K| c[r]sfefe[s] /][ ]<] Gii i m bim
{ 486351

Kp(Tr)= (Kp(Tr) + T(r)) mod p e

}

B++; } —» 832134
Step 5: Luu cac gia tri bam. e
Step 6: Finish (Két thuc).

Hinh 3. Md ta Rabin Fingerprint cdi tién
3.4. Hé thong giam sat website

Lam nhiém vuy phat hién bat ky cac cudc tan cong thay doi trén web nao va phuc hoi
cac tap tin ciia web da bi tan cong [15]. DBé dat dugc nh’iémrvu néx, h¢ thong gidm sat website
(Anti Website Defacement System — AWDS) dugc thict ke va trién khai trén 2 may la Web-
server va AWDS-server voi 5 hé thong con (subsystem) dugc tich hop va co so dir liéu tap
trung. Phan h¢ AWDS thyc hién mét so chirc nang nhu:

(1) Theo doi trang thai cac may chu Web c6 cai dat AWDC, téng hop bao cao tu cac
AWDC, sau do6 gui thong bao cho nguoi giam sat bang hinh thirc Email hodc tin nhan SMS
khi phat hién Website bi tan cong;

(2) Thong bao cho cac AWDC chuyén trang thai Website bi tan cong sang trang thai
bao dong;

(3) Phat hién nhiing thay d6i hodc ngit két ndi gitta AWDC véi AWDS;

(4) Giam sat viéc hoat dong/dirng cua Website;

(5) Giam sat chinh xéac cac thong s6 cau hinh ciia Website DN, IP.

..... g o
E Che Server ’_ ™

5 % = : M .

m s —:-! P W e - w
* ¥y TCPTP Protoed 3 ot s i

....... \ i1
=]

Hinh 4. M0 hinh giam sat Website
4. KET QUA
4.1. Mbi truong trién khai
Chuong trinh thir nghiém duoc phat trién bang ngdn ngit C#. V6i cdu hinh may duoc
st dung nhu sau:
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- B¢ xu ly: Intel(R) Core(TM) i5 CPU 3320M @ 3.30GHz

- B nhd RAM: 8 GB.

- Phién ban may ao: VMware Workstation 15.1.0.2487

- M6 hinh thar nghiém trén may 4o gom: 01 Server, 3 may Client.

- Hé diéu hanh Windows 10 Professional 64-bit cho méy Client.

- Hé diéu hanh Windows Server 2019 cho may Server. St dung co sé dir liéu
Microsoft SQL Server 2012.
4.2. Két qua trién khai

Hé théng duogc thir nghiém 3 1an: Lan 1 chay 1 gid; 14n 2 chay 5 gio; 1an 3 chay 9 gio,
v6i thoi gian 15 phat/lan kiém tra, ving kiém tra 13 ving chita cac ndi dung chinh, c¢6 luu dix
liéu mé ngudn, anh véi 3 trang website:

Badng 1. Dia chi trang web va thoi gian thir nghiém.

TT | Thoi gian | Dia chi trang Web

1 | 17/05/2021 | demo.testfire.net/

2 | 19/06/2021 | dienmattroihaiduong.com/
3 | 25/07/2021 | dongtrieu.xyz/

+Lan 1, chay 1 gid, tir 8h30 dén 9h30 ngay 17/05/2021
Bdng 2. Két qua chay thir nghiém lan 1

S61an  |S§ 1an phat| Pat Khong | Ty 18
TT | Pia chi trang Website kiém hign  thay| yéu dat yéu | thanh
tra doi cau cau cbng
1 demo.testfire.net/ 4 1 4 0 100%
2 dienmattroihaiduong.com/ |4 0 4 0 100%
3 dongtrieu.xyz/ 4 0 4 0 100%
+ Lan 2, chay 5 gid tir 10h00 dén 15h00 ngay 19/06/2021
Bang 3. Két qua chay thir nghiém lan 2
S6 1An  |S§ 1an phat| Pat Khong |Ty 18
TT | Pia chi trang Website kiém hign  thay| yéu dat yéu thanh
tra doi cau cau cbng
1 | demo.testfire.net/ 20 5 20 0 100%
2 | dienmattroihaiduong.com/ | 20 2 20 0 100%
3 | dongtrieu.xyz/ 20 0 20 0 100%
+ Lan 3, chay 7 gid tir 9h00 dén 16h00 ngay 19/06/2021
Bdng 4. Két qua chay thir nghiém lan 3
Solan |So lan phat| Pat Khong [Ty ¢
TT | Pia chi trang Website kiem hign  thay| yéu dat yéu | thanh
tra doi cau cau cbng
1 | demo.testfire.net/ 36 3 36 0 100%
2 | dienmattroihaiduong.com/ | 36 1 36 0 100%
3 | dongtrieu.xyz/ 36 1 36 0 100%
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Thoi gian tinh toan cia thudt toan Rabin Fingerprint va thuat toan Rabin Fingerprint
cdi tién nhu sau:
Bang 5. So sanh thuat toan RabFingerprint

T piachivang wenste | R, Fivererin [ Eingarin i i

1 demao.testfire.net/ 01:00:38,723 01:00:21,511 56
dienmattroihaiduong.com/ | 05:00:42.9; 05:00:27.81, 263

3 | dongtrieu.xyz/ 07:00:19.239 07:00:03.74 73

5.KET LUAN

Tir cac két qua thu nghiém trén, ta thiy hé thdng chay 6n dinh, khong bi 13i, canh bao
chinh xdc khi phat hi¢n thay d6i, dung luong luu trir dir ligu kiém tra 1 website trén 6 cing
trung binh trén 200KB/1an kiém tra (gdm anh, database). Véi thuat toan Rabin Fi ingerprint,
thoi gian phat hién ra su thay doi ndi dung ctia website dugc cai hién déang ké, diéu nay sé hd
tro rat 1on cho céac quan tri vién trong viéc phan tng khi website ctia ho bi tén cong thay ddi
ndi dung. Viéc cai tién thuat toan Rabin Fingerprint két hop v&i hé thong gidm sat trang
Website da mang lai két qua rat kha quan trong vi¢c giam sat, co thé phét hién su thay ddi
giao dién, ndi dung cua Website mét cach nhanh chong, kip thoi theo thoi gian thyc.

Két qua thuc nghiém cho thiy, cac thay d6i nhu chén thém noi dung méi, x6a hay sira
n6i dung cii ciia mé nguon, giao dién Website déu duoc phat hién va canh bao chinh xac. Tuy
nhién, phuong phap dé xuat ciing méi chi phu hop voi cac Website co tan suét thay d6i noi
dung it. Vi vay, day 1a mot dinh huéng nén tang trong cach thirc phat hién thay d6i noi dung
trang web trén co s& tan suét thay ddi noi dung. Chét lugng, muc do phé bién, c6 thé duoc st
dung trong mot khuon khé thong nhat cho van dé dong b héa chi muc trang website.
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Detect and notify content changes in the website

Dinh Duc Dang, Thuy Duong Doan
Quang Ninh University of Industry

Abstract: Security vulnerabilities often originate in web applications, and most
administrators do not have an overview of Web security. This is the reason for the increasing
number of cyber attacks. In this article, we study some algorithms to detect changes in
website content, then evaluate and propose methods to improve the Rabin Fingerprint
algorithm in combination with the site monitoring system. Web to increase the accuracy of
warnings if you see a difference in website content at different times, helping to enhance
monitoring, detection and early warning capabilities, to support administrators. can react
faster in case your website is hacked.

Keywords: Vulnerabilities, warnings, attacks, website changes, Rabin fingerprint
algorithms, change detection, integrity.
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Phan tich vé tiéu chuan cong nghé ma hoéa va cac chuin hé théng
quan ly trong l1oT

Poan Thuy Du’o’ng*, Ping Pinh Pirc, Nguyén Huy Hoang, LAm Thi Huyén
Truwong Dai hoc Cong nghiép Quang Ninh
*E-mail: dtduong.qui@gmail.com

T6m tat: Internet of Things (10T) 1a mang ludi van vt két noi Internet bao gom: Céc
thiét bj vt ly, c&c trang thiét bi diroc nhing véi céc linh kién dién tir, phan mém, cam bién cé
chitc nang thu thdp va trao déi dit liéu véi nhau théng qua mang internet. Sy két néi nay mo
ra mgt ky nguyén ty dgng hoa trong hau hét cac nganh y té, thanh pho thong minh, nha thong
minh, di¢n ludi thong minh, ... Tuy nhién, vigc thu thap va trao doi dir liéu nay dién ra qua
mang Internet cong cong nén nhleu cugc tan cong trong moi truong loT c6 thé xay ra. Piéu
nay lam gia tang moi quan tam vé Van dé bao mdt va quyén riéng tw trong hé thong loT.
Truée tién, ching t6i quan tam dén Vin dé bao mdt trong méi trwong 10T, cac chudn giao
thirc mdt ma dang dwoc sir dung (hodc dwoc khuyén nghi siz dung) cho céac thiét bi 10T gan
ddy dé dam bdo an toan thong tin. Cudi cing, ching ta ban ludn vé hiéu qua cia ma hoa khi
g dung trong hé thong 1oT.

Tir khod: Két nai van vdt, bdo mdt, an toan, an ninh, ma héa, giao thizc.

1. PAT VAN DE

Internet két ndi van vat trong do vat thé c6 thé 1a thuc thé o hodc vat 1y, mbi thuc thé
dugc dinh danh duy nhat 13 ID hoac dia chi IP. Mot ddi twong vat 1y c6 thé 14 dién thoai thong
minh, cam bién, may anh con cac thuc thé 4o lai la cac chuong trinh lam viéc, vi dién tur.
Cang ngay cang c6 nhiéu thyc thé thu thap thong tin va trao doi dit liéu tham gia vao h¢ sinh
thai IoT nhu: Gidm sat giao thong thong minh, cong nghiép, thanh phé thong minh, y té, gia
dinh va cac thiét bi di dong. Theo bao cao moi nhit ctia Juniper Research, s6 lugng thiét bi
loT vugt 50 ty vao ndm 2022 tang tir con sO udc tinh 21 | ty vao nam 2018 [1]. Tuy nhién, theo
cb van ciia MarTech con sd nay s& dat t6i 125 ty va mdi khach hang sir dung 15 thiét bi IoT
[2] vao nam 2030.

Bén canh nhitng hi€u qua va sy tién loi ma loT mang lai thi n6 gfm lién véi nhirng rui
ro do méit an toan thong tin tir cac thiét bi ndy mang lai. Trong linh vuc khac thong tin sirc
khoe chi dugc cung cép cho nhan vién duoc uy quyén (xac thuc) va dugc bao vé khoi viée
sira d6i (dam bao tinh toan ven dir li¢u) hoac bao mat, hay trong hé thong IoT cham soc suc
khoe thong minh sy diéu chinh thiét bi cam bién trong mang y té co thé dan dén bénh nhan
mat mang. Cac thiét bi IoT trong nha thong minh dugc cdu hinh vé6i cac cam bién tich hop dé
giam sat thoi gian thye, diéu khién tir xa, bao vé khoi nhitng ké xam nhap, bao dong khi débt
va chita chy,... Do d6, théng tin c4 nhan c6 thé bj 1o ri trong trudng hop khong co bao mat
manh, khi ké tn cong truy cap dugc vao bét ki mot thiét bi nao d6 va co thé theo doi hay nim
quyén diéu khiéu cac thiét bi khac, thi van dé an ninh ctia con ngudi cling nhu tai san trong
ngdi nha bi de doa. Cac cudc tin cong trong nganh cong nghiép théng minh dua trén hé thong
0T, c6 thé lam hong mét trong cac thiét bj ctia co s& ha tang hoic lam gian doan giao tiép
gitta hai hé thdng, diéu nay 1am anh hudng dén céc thiét bi hoic cac hé thong khac. Trude cac
cudc tAn cong hodc truy cap bit hop phap vao thiét bi IoT trong thanh phd thong minh c¢6 thé
gay gian doan cac hoat dong dich vu sin co.
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Theo ISO/IEC 27001:2013, an ninh thong tin 1a bao vé tinh bi mat, tinh toan ven va
tinh sdn c6 cua thong tin. Bao mat c6 nghia 1a thong tin khong duoc cung cp hoic tiét 16 voi
Cac ¢4 nhan, t6 chirc khong duoc xac thyc hodc khong dung quy trinh. Tinh toan ven 1a tai
nguyén khong bi thay ddi, mat mat. Tinh sin sang - tai nguyén c6 thé duoc truy cdp va st
dung theo yéu cau bdi mot thyc thé duge uy quyén. Cac thudc tinh khac, ching han nhu tinh
xéc thye, tinh trach nhiém, khong chéi tir va do tin cdy ciing c6 thé lién quan [3].

Theo bao cdo vé t6i pham Internet nim 2020 cua The Internet Crime Complaint
Center (IC3), trong 5 ndm gan ddy di nhan duoc 2.211.351 khiéu nai, trung binh mdi nim
IC3 nhan dugc 440.000 khiéu nai toi pham trén nim, véi sy bung nd vé cong nghé IoT thi sb
lugng khiéu nai tang manh.

900,000 - T,@ ~ kh,,, .
ong so Knieu nal 791,790
800,000 -
700,000 -
600,000 -
500,000 - 467,316
400,000 351,937
298,728 301,580
300,000 -
200,000 -
100,000 -
0 l T T T T
2016 2017 2018 2019 2020

Hinh 1. S6 khiéu nai IC3 nhdn dwoc trong 5 ndm gan nhat [4]

Hon thé nita, cudc cach mang Internet of Things (IoT) dé tr¢ thanh trong tam nghién
ctru, n6 dang dich chuyén cac doi twong hang ngay thanh cac vat thong minh véi kha nang
tuong tac gitta ching va moi truong xung quanh. Dong lyc dang sau IoT la cai thién chat
luong dich vu cho con nguoi, phat trién sir dung nhiing tai nguyén cong cong, va giam chi phi
cua cac dich vu, muc tiéu chinh Ia tao ra cudc song tot hon cho con nguoi [5].

Vi vay, h¢ théng 10T mdi thiét bi thong minh phai c6 kha nang bao mat di manh, c6
kha nang ngan chan céc cudc tan cong cua toi pham mang.

2. KIEN TRUC CUA ToT

Theo CERP-10T (Cluster of European Research projects on the Internet of Things)
dinh nghia van vat két n6i hay con goi la co so ha tang mang toan cau dong v4i kha nang tu
c4u hinh dua trén céac giao thirc giao tiép chuan. O d6 cac thuc thé vat 1y va cac thuc thé 4o c6
dinh danh, c6 thudc tinh vat 1y, va cac thudc tinh 4o st dung giao di¢n thong minh dugc tich
hop lién mach va mang thong tin. Ngoai hai yéu tb thoi gian va khong gian, cong ngh¢ thong
tin va truyen thong cho phép con nguoi két noi tir bat ky dau, vao bat cir lic nao va mot vat co
thé ket nbi véi bat ky dbi twong nao. IoT s& bao phu hang loat cac ung dung va gan nhu cham
dén tit ca cac linh vuc ma ching ta dang dbi mat hang ngay. Piéu nay s€ cho phép su xuat
hién cua cac khong gian théng minh xung quanh mét may tinh phd blen Nhiing khong gian
thong minh ndy bao gom: thanh phd, ning luong, giao thong, y té, cong nghiép va nong
nghiép,...

Hinh 2 minh hoa m6 hinh kién triic ba 16p co ban cta IoT bao gdm: Lop cam bién, 16p
mang va 16p tmg dung. Céc 16p nay ciing nhau hd tro ba tac vu co ban bao gém: thu thap,
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truyen tai va xu ly.
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WSN (Wireless Sensor Network): mgng cam bién khong day; Ad-hoc: mang két noi cha yéu la
thiet bi vo tuyén; RFID (radio-frequency identification): cong nghé nhdn dang doi tuong
bang song vo tuyén; UWB (radio-frequency identification): Bang thong siéu rong; NFC

(Near-Field Communications): Giao tiép truong gan
Hinh 2. M6 hinh kién triic 3 I6p co ban ciia IoT [6]

Trong 16p cam bién (Layer Perception) day la 16p vat ly cua kién tréc, noi cac cam bién
va cac thiét bi duogc két ndi thu thap nhiéu luong dir liéu khac nhau theo nhu cau cta dy an.
Tang nay bao gdm cac thiét bi bién (edge), cam bién va thiét bi truyén dong twong tac véi moi
truong.

Heé théng i
nha théng Lép con

minh dichvm

Lop mang (Layer Network) dir liéu dugc thu thép can duoc truyen va xu ly. Lop
mang két ndi cac thiét bi & trén voi cac ddi tuong thong minh, may chii va thiét bi mang khéc,
thuc hién truyén an toan va chuyén dir liéu tir 16p cam bién sang 16p timg dung.

Lép ung dung (Application) chiu trach nhiém cung cép cac dich vy, ung dung cu thé
cho nguoi dung twong tac. Viéc kiém soat va xir Iy théng minh dit liéu thu thap dugc thuc
hién trong 16p ung dung [6]
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Hinh 3. Kiéen triic chung cia mang loT

~ Hinh 3 md ti mot kién tric mang duoc dé xuat bai Challa va cc cong su [7]. Trong
kien truc nay cac tac gia da quan tam den 4 kich ban: giao théng, quoc gia, gia dinh va cong
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d6ng. Dua trén cac tng dung, céc thiét bi loT thong minh (thlet bi truyén dong va cam blen)
duoc trién khai trong moi truong 10T. Su két ndi gitra cac thiét bi l1oT thong qua cac nit COng
mang (GWNs) duoc iy quyén. Cac thiét bi thong minh thu thap di lidu c6 thé dwoc cung cap
thém boi nguoi dung vi du bac si trong tng dung cham séc suc khoe va nguoi dung trong tng
dung nha théng minh dya vao cac kich ban cua ung dung. Céac hé théng mang vat ly (vi du
nhu nha thong minh, ludi dién théng minh va giao thong thong minh) ciing 1a mot phan cua
hé sinh thai loT.
3. AN NINH CUA CAC THIET BI loT

An ninh trong mdi truong IoT bao gdm bao mat cua cac thiét bj IoT, kénh trao d6i dit
lidu ciing nhu cac img dung. Tiép theo, chiing t6i trinh bay mé hinh mbi de doa dbi v6i moi
truong IoT va cac yéu cau bao mat cia nd.

3.1. Céc phwong thirc tAn cong dién hinh de doa an ninh mang

Trong méi truong IoT, ngudi dung va cac thiét bi théng minh thudng xuyén trao doi
qua cac kénh giao tiép khong an toan (hay néi cach khac dir liéu dugc truyén trong moi
truong cdng cong) vi chung duge lién ket thong qua Internet khién cac kénh nay dé bi tin
cong theo nhleu kiéu khac nhau. Mot sé cudc tan cong phd bién trong méi truong IoT bao
gdm céc cudc tin cong:

- Replay 1a tdn cong xay ra khi t6i pham mang nghe trom mot qua trinh giao tiép qua
mang bao mat, chdn nd, sau do tri hoan hoac gui lai ndi dung, dé diéu khién nguoi nhan thuc
hién nhiing gi tin tic mudn;

- Man-in-the-middle (MitM) 14 tin cong linh hoat, xdm chiém va bi mat xdy ra khi ké
tan cong ¢ gilta 2 may va c6 kha ning nghe trom tham chi chin lién lac giita 2 may va danh
cap thong tin;

- Mao danh 1a ki thuat danh cap quyén truy cap ctia ngudi sir dung c6 thim quyén. Co
nhiéu cach ké tdn cong nhu mot hacker ¢ thé mao danh mot nguoi dung hop phap. Vi du,
hacker c6 thé nghe 1én mot phién telnet sir dung cac cong cu nghe 1én nhu tepdump hoic
nitsniff. Di nhién sau khi ldy dugc password, hacker ¢ thé ding nhap hé thong nhu 13 nguoi
dung hop phap;

- Tan cong tir chdi dich vu DoS 1a cudc tin cong nham lam sap mot may chu hodc
mang, khién nguoi dung khac khong the truy cép vao may chu hay mang do. Ké tan cong thuce
hién diéu nay bang cach gli 6 at yéu cau hodc gui thong tin co thé kich hoat su ¢ dén may
chu, hé théng hodc mang muc tiéu, tir 6 khién ngudi ding hop phép (nhan vién, thanh vién,
chu tai khoan) khong thé truy cap dich vu, tai nguyén ho mong doi;

- Thu thap thiét bi IoT vat 1y, ndi bo dic quyén va cac cudc tin cong danh cip thong
tin xac minh [8].

Chuing t6i trinh bay mdi de doa cho IoT dudi day:

- GWN (Gateway Node duogc hién thi trong hinh 3) trong méi truong IoT 1 hoan toan
dang tin cay. No ciing gia dinh rang, A khong thé thoa thuan GWN bai vi n6 ¢6 thé duge bao
dam vé mit vat 1}'/ bang cach dit nd & mot noi an toan [9].

- Cac thiét bi thong minh IoT thuong khong dugc san Xudt bang phan cting chdng gia
mao vi chi phi cao. Diéu nay cho phép ké tin cong A dé dang trich Xuat cac thong tin xac thue
bi mat dwoc luu trir trén cac thiét bi thong minh khi ke tan cong sO hiru cac thiét bi nay. Sau
d6, A c6 thé sir dung thong tin trich xuat duoc dé ding nhdp, giao tiép an toan giita cac thiét
bi thong minh IoT va nguoi dung.

- M6 hinh tin cong duoc sir dung rong rai, goi 1a m6 hinh méi de doa Dolev-Yao (DY)
[10], cho phép hai thuc thé bét ky trong IoT trao d01 qua phuong tién cong cong. Theo md
hinh nay, ké tin cong A khong chi c6 kha nang nidm bat cac thong diép dang duogc truyén di
trong qua trinh giao tiép ma con ¢o the thay d6i, x6a hodc tham chi chén thong tin gia mao.
Hon nita, cac bén giao tiép diém cudi, chang han nhu ngudi ding va thiét bi thong minh IoT,
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c6 thé khong dang tin cay. Ké thu trong mo hinh nay c¢6 thé nghe 1én, danh chin va téng hop
bét ky théng diép nao va chi bi gidi han boi cac rang budc cia cac phuong phap mat mi dugc
sir dung. No6i cach khac: "ké tin cong mang thong diép."

- M6 hinh chuan trén thyc té hién tai, dugc goi 1a m6 hinh dbi thu cua Canetti &
Krawczyk (CK-adversary model) [11,12] cling c6 thé duoc ap dung cho IoT. M6 hinh CK-
adversary co thé duoc sir dung dé danh gia tinh bao mat cua cac giao thic trao d6i khoa duogc
xéc thyc trong IoT. Md hinh CK- adversary cho phép A thuc hién tit ca cac hoat dong co thé
theo md hinh DY va ciing dé thoa thuén thong tin bi mat bao gdm céc trang thai va khoa trong
mot phién. Trong cac giao thuc trao ddi khoa da duoc xac thuc, tinh bao mat cua céc giao
thirc nay phai dam bao rang, néu cac bi mat ngin han hodc khoa trong mot phién bi ro ri thi
thong tin bi mat khac cta cac thuc thé giao tiép trong mang s& khong bi tiét 16 [13].

3.2. Cac yéu ciu bao mit

Bao mét cua cac thiét bi IoT hién dang nhan dugc rat nhiéu sy quan tam tr cac nha
nghién ctru va cc nha thiét ké vi cac van dé khac nhau bao gom:

- Truy cép vao cac thiét bi gia dinh: Mot tng dung khac cua IoT, cu thé 13 méi truong
nha thong minh, trong d6 c6 thé xay ra hanh vi trém cip vat Iy cia cac thiét bi loT [9]. Ké thu
A c6 thé 1ay ra thong tin bi mat c6 san trong céac thiét bj thong minh IoT ma A chup duoc thiét
bi vat ly. Véi su trg gitip ctia cac thong tin xac thuc bi mat dugc trich xuét, A c6 thé thuc hién
mot cude tin cong chang han nhu cudc tan cong mao danh thiét bi.

- RO ri thong tin cd nhan: Trong cac giao thirc xac thuc nguoi dung, thé thong minh
ctia ngudi dung c6 thé luu trir mot s6 thong tin xac thuc bi mat. Néu ké tin cong trich xuat dir
liéu tir the thong minh bi mat/bi danh cip ctia mot nguoi dung hop phép, ké tin cong co thé
khoi dong mot cudce tin cong mao danh ngudi dung va pha khoa phién cua giao thirc bao mét.
Hay xem xét tinh hudng sau day trong do cac thiét bi théng minh IoT gin voi moi truong IoT
cong nghiép (IloT) giao tlep v6i con ngudi bao gdm ca thong tin ca nhan, sy riéng tu [14].
Trong moi truong IIoT, rat nhiéu thong tin duoc thu thap va sau do tiét 16 1én Internet ma
khong co su chap thuan cua mot nguoi rd rang. Bang cach nay, cac thiét bi thong minh IoT
tao thanh mot mdi de doa ddi v6i quyén riéng tu [15]. Didu nay doi hoi sy biao mat thong tin
trong cac nganh cong nghiép san xuat, trong d6 IloT dugc st dung 1a cha yéu. Do do6, diéu
quan trong 1a phai bao vé thong tin ca nhan ciia cac thiét bi théng minh va ngudi dung khoi ké
thu [16].

- Botnet IoT: V6i su gia tang cta cac thiét bi IoT [2], ciing 6 sy gia ting vé sb lugng
cac cudc tin cong mang cing nhu botnet [4]. M6t tap hop cac may chu hodc may tinh bi xam
nhap, bi nhiém phan mém doc hai trong mot mang botnet dién hinh. Nhirg may bi nhiém nay
cho phép ké thu thong tri va thiét lap céac hoat dong du kién thay mat cho ké thu. Nguoc lai,
trong mang botnet [oT, cac ddi tuong thong minh IoT khac nhau bi xam nhép, chéng han nhu
may anh, cam bién va thiét bi deo bi nhiém phan mém doc hai cho phép ké thu kiém soat cac
d6i twong thong minh IoT dé thuc hién cac hoat dong nhu trong mang botnet truyén thong Su
khac bi€t chinh gitra mang botnet IoT va truyén thong 1 trong truong hop sau nay, cac thiét bi
IoT bi nhiém tiép tuc phat tan phan mém doc hai ctia ching cho nhleu thiét bi khac [17]. Mot
mang botnet IoT c6 quy mé 16n hon so v6i mdt mang botnet truyén théng [18]. Tuy nhién,
cyber-storm clouds méi ciing dang tap hop lai. Dya trén thong tin ¢6 sdn ctia Check Point
Software Technologies Ltd [17], mdt Botnet hoan toan mdi, dugc goi 1a 'ToTroop' da duogc
phat hién, co thé phat trién va tuyén chon cac thiét bi cam bién 10T véi tdc d6 nhanh hon
nhiéu va c6 kha ning gay thiét hai 16n hon Botnet Mirai nim 2016. Vi cic botnet IoT tiép tuc
xuét hién, chung dang bi khai thac dé bat dau cac cudc tan cong tur chdi dich vu phan tan
(DDoS). Cac thiét bi IoT thudng chay hé théng dua trén Linux va Unix. Do d6, ké tdn cong
thuong nhdm muc tiéu vao céc tép nhi phan, dinh dang nhi phan c6 thé thuc thi va lién két cho
cac kién trac Intel, chung dwogc tim thay trong hé thong nhing- phan mém nhing.

Tir cac van dé trén va cac phuong thic tan cong dién hinh duoc trinh bay trong phan
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3.1, twong tu nhu bat ky mang nao khac (vi du: Mang cam bién khong day (WSN) & Mang
Ad Hoc) duoc trinh bay trong hinh 2, chung t6i thao luan cac yéu cdu an ninh chung can dap
ung trong 10T [8].

Xac thuc: Can phai xac thuc cac nut khac nhau, ching han nhu thiét bi thong minh
IoT, ngudi ding ciing nhu cac niit cong trude khi ho truy cip vao tai nguyén bi han ché hoic
tiét 16 dir liéu ca nhan quan trong.

Tinh toan ven: Can dam bao rang thong diép hoic thuc thé khong bi thay ddi trong qua
trinh van chuyén dé dam bao tinh toan ven.

Quyen riéng tu (Thong tin xac thyc): Quyén riéng tu cho phép ngudi ding kiém soét
thong tin vé ho. Viéc diéu khién nay bao gdm viéc ai c6 thé thu thap va luu trir thong tin, loai
thong tin duoc thu thap va nhitng ngudi ma c6 thong tin d6 c6 thé duoc tiét 16 sau nay. Ngugc
lai, tinh bao mat cua dir liéu dam bao rﬁng thong tin riéng tu hodc bi mat khong bi tiét 10 cho
nhimg c4 nhan khong duoc Gy quyén. N6 1a can thiét dé bao vé quyén riéng tu cua kénh
truyén thong khoi viéc tiét 16 bat hop phap thong tin ca nhan trong méi truong IoT.

Tinh kha dung: Chi cho phép ngudi ding dugc ty quyén méi duge phép truy cap vao
cac dich vu mang lién quan ngay ca khi DoS hodc DdoS tin cong vao hé thong.

Tinh khong chdi tir: Mot bén bt hop phap nén bi ngin chan tir cac hoat dong doc hai
gidu mit cua ho.

Uy quyén: Chi cic ddi tuong thong minh IoT dang tin cdy mdi dugc phép cung cép
dich vy mang.

Tinh méi: Can chic chin rang chi c6 cc tin nhian méi dugc trao doi va khong co tin
nhin cii ndo bi ké tan cong cb ¥ gui lai.

Trong mang IoT, d6i khi thiét bj IoT c6 thé thoat khoi mang hodc cling c6 thé tham gia
vao mang. Céc thudc tinh sau ciing can dugc chii trong ngoai cic yéu cau bao mat & trén.

Bi mat chuyén tiép: Trong truong hop nay, khi mot thiét bi thong minh IoT thoét khoi
mang, n6 s& khong thé nhan duoc cac thong bao trong tuong lai.

Bi mat Chuyén nguoc: Mot thiét bi thong minh IoT mdi duge tham gia vao mang
khong duoc c6 quyén truy cap vao bat ky tin nhin nao di trao d6i trudc do.

4. MOT SO CHUAN GIAO THUC VA CONG NGHE MA HOA CHO IOT
4.1. Ky thuat miat ma

Co ché mat ma duoc yéu cau dé bao mat dir liéu IoT & trang thai nghi hodc dang di
chuyén. Cac k¥ thuat ndy cung cdp mot s6 yéu cau bao mat, chang han nhu tinh bao mat, tinh
toan ven cua dir liéu, xac thuc thuc thé, xac thuc thong bao, quan 1y khoa, khong chdi tir, nén
tang dir liéu dang tin cay va chir ky sd.

Das va cong su [8], trong cong trinh truge day cua ho, da trinh bay phén loai téng quat
cuia c4c giao thirc bao mat khac nhau can thiét cho moéi truong loT. Phan loai cua ho bao gom
cac dich vu bao mat quan trong khac nhau nhu: Quan ly khoa, x4c thue nguoi ding va thiét
bi, kiém soéat truy cap, bao vé quyén riéng tu va quan ly danh tinh. Ho ciing trinh bay mot
phan tich so sanh chi tiét vé céc giao thirc bao mat hién dai lién quan dén ToT duogc dé xuét
gan ddy cho cac tinh niang bao mat va chirc nang khac nhau. Ngoai ra, ho da thao luan vé cac
thach thirc bao mat khéc nhau can duoc giai quyét dé cai thién bao mat IoT trong twong lai.
Chung t6i tap trung vao cac giao thirc ma hoa khac nhau, ky hiéu ky thuat s, hé théng quan
ly an toan théng tin (ISMS) va k§ thuat bao mat hé thong lién quan dén moéi truong loT.

4.1.1. Cac giao thirc ma hoa

- Bao mat thiét bi deo: Thiét bi deo duoc dong vai tro quan trong trong viéc cham soc
suc khoe. Giao tiép khong day gilra cac thiét bi ¢ thé deo dugc va giita chung voi cac may
chu ¢ thé dé bi tan cong boi cac cude tin cong doc hai khac nhau, co thé anh huong dén su
an toan va quyén riéng tu cta dir liéu sirc khoe cua bénh nhan. Do giéi han vé tai nguyén ctia
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thiét bi deo dugc, cac tiéu chuan giao thirc mat ma hién tai dang dugc sir dung dé cung cép
bao mat cho thiét bi deo bao gdm: Thuit toan bam an toan (SHA) va tiéu chuan ma hoa ning
cao (AES).

- Bao mat thiét bi: Cac tiéu chuin giao thirc ma hoa dugc su dung dé bao mat thiét bi
IoT bao gom Public Key Exchange (PKE), Transport Layer Security (TLS) va Wi-Fi
Protected Access Il (WPAZ2) [20].

- An ninh mang: Cac chuan vé an ninh mang hd trg cac bao mat can thiét khac nhau
cung voi cac dé xuét vé cac quy trinh va phuong phap dé dat duoc cac hoat dong khac nhau,
chang han nhu quan 1y va van hanh an toan. Mot sb tiéu chuan bao mat mang di c6 cho cac
loai mang khac nhau c6 thé ap dung cho cac hé thong IoT.

- An ninh ddm may: Can phai bao vé thong tin duoc luu trit trén ddm may vi nhimg 1y
do co ban [21]. Trong di¢n todn dam may, mdt may chu tir xa luu trit dit liéu. Do d6, nguoi
ding khong c6 tham quyén ddi véi dit lidu duge Iuu trir. Cho du d6 12 x4m nhép tir bén ngoai
hay internet, déu c6 méi de doa d6i vé6i tinh chinh xac cta dir liéu. Theo quan diém cia cac
nha cung cép dich vu dam may, diéu can thiét 1a phai ddm bao thong tin san co, lién quan truc
tiép dén hoat dong kinh doanh cta ho. Cac tiéu chuan giao thitc ma hoa duoc st dung dé bao
mat dir lidu trong dam may bao gdbm SSL va bao mat giao thirc Internet (IPSec).

4.1.2. Chir ky s6

Chir ky s6 dam bao rang nguoi ky xac nhan quyén sé hitu di ky vao thong diép va
thong diép khong bi thay d6i sau khi chit ky duoc tao bang khoa riéng ciia ngudi ky. Ngudi
xé4c minh dang c6 khéa cong khai ciia ngudi ky c6 thé xac thuc chir ky cia nguoi ky. Chir ky
s6 duoc sir dung rong rai trong cac cong nghé khac nhau, chang han nhu hé théng phuong tién
két ndi (CVS) va trong cac giao thirc hd trg mat ma (vi du: “Bao mat IP (IPSec), Tién ich mo
rong thu Internet an toan/da nang (S/MIME) va An toan 16p truyén tai (TLS) »).

Mot s thuat toan chit ky sé thuong duoc sir dung 1a “RSA véi Tiéu chuan méat ma
khoa cong khai (PKCS); Thuét toan chir ky s6 (DSA) (FIPS 180-4); va dudng cong Elliptic
DSA (ESDSA) (FIPS 186-4) ”[22]. RSA vé&i PKCS dugc sir dung dé xac minh hang loat
trong IoT. Vi RSA véi PKCS dit tién d6i v6i cac thiét bi IoT gidi han tai nguyén, nén ESDSA
nhe [22] dugc wu tién cho xac minh hang loat trong IoT.

4.2. H¢ thong quan ly an toan théng tin (ISMS)

Céc tiéu chudn cua Hé thong quan 1y an toan thong tin (ISMS) do NIST ban hanh ¢
thé duoc hiéu 12 “maot tap hop cac quy trinh va cac bién phap kiém soét an ninh twong tng dé
thiét lap co cAu quan tri, rdi ro va tuan thu vé an toan thong tin cho mdt don vi td churc, mot td
chirc hodc mot tap hop céc quy trinh dugc kiém soat boi mot thue thé to chire duy nhét ”[19].
Mot sb tiéu chuan ISMS duge thi truong chép nhén c6 thé duge ap dung cho cac h¢ théng IoT
hodc cac tmg dung IoT cu thé. Bang 1 trinh bay mot sd tiéu chuan c6 lién quan truc tiép dén
cac dich vu ddm may trong moi truong loT.

Bdng 1: Cdc chudn giao tiép ma héa cho ISMS trong cdc dich vu ddm mdy dia trén IoT

TIEU CHUAN MO TA
ISO/IEC 27036- | Covers “Information technology — Information security for
4;2016 supplier relationships — Part 4: Guidelines for security of Cloud
services”

ISO/IEC Covers “Code of practice for protection of personally identifiable
27018:2014 | information in public clouds acting as PII processors”
ISO/IEC DIS Covers “Information technology — Cloud computing — Interoperability

19941 and portability”

ISO/IEC FDIS | Covers “Information technology — Cloud computing — Cloud
19944 services and devices: Data flow, data categories and data use”
ISO/IEC Covers “Code of practice for information security controls based

27017:2105 | on ISO/IEC 27002 for cloud services”
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5.SO SANH KY THUAT MAT MA VOI ISMS

No6i dung phin ndy so sanh cac chudn giao thirc md héa cho IoT da trinh bay trong
muc 4 va ban vé tac dong thi truong cua chung vé viée trién khai cic san pham IoT thuong
mai. Ching t61 cling xac dinh mot s6 han ché clia cac tiéu chuan nhu: Vi€e st dung cac ban
va phan mém dé bao mat, phat hién phan mém ddc hai trong phan mém va yéu cau cap nhat
hodc céc tiéu chuin mai can thiét ¢é hudng cac mang IoT c6 trién vong cho cac két ni tu
nguyén (due to networking)[19].

NIST di nghién ctru tac dong cua cic tiéu chuin giao thirc mat ma ddi véi cac san
pham IoT thwong mai va xac dinh cac van dé sau [19]:

- Ky thuat mat ma: Tiéu chuén AES duoc thi truong chép nhan tét. Vi du, nd duoc dua
vao thir nghiém va xac minh hang nghin luot trién khai cic san pham IoT thwong mai. Tuy
nhién, cac tiu chuan RFID di duogc cai tién gan day [23] va cac chudn mat ma yéu khong
trién khai thuong mai hodc chi mot trién khai thuong mai (vi dy: “tiéu chuan RFID ISO
17367: 2009 (Cac ting dung chudi cung g ctia RFID — Gan thé san pham) x4c dinh céc tinh
nang co ban ciia RFID cho st dung trong chudi cung tmg khi ap dung cho viéc gan thé san
pham” [24]).

- Hé théng quan 1y an toan thong tin (ISMS): ISMS cung cép cac yéu cau quan 1y cho
cac thiét bi IoT, chfmg han nhu céc thiét bi trung gian va cac dich vu lién quan cda chung.
Theo bao cao caa NIST trong [19], nhiéu chuin ISMS c6 thé ap dung cho cac hé théng IoT
hodc cac ung dung IoT cu thé (vi du: cham soc suc khoe).

NIST cling da xac dinh mot s6 linh vuc tiéu chuan hoa va nhiéu cong vige can cai tién
an ninh IoT trong twong lai[19]:

- K¥ thuit mat ma: blockchain dugc coi 1a “mot danh sach cac ban ghi ngay cang tang
(dugc goi 1a khdi) duoc lién két (két ndi) bang cach sir dung cac k¥ thuat mat ma”. Moi khoi
ciia mot chudi khdi c6 mot ham bam mat ma cua khéi trude do cung voi dau thoi gian va dir
liéu giao dich. N6 ngay cang duoc sir dung rong rai trong mot sd linh vuc tng dung, ching
han nhu hé théng quan 1y dinh danh va Cong nghiép 4.0. Cac chuan giao thirc mat mi trong
tuong lai can kham pha cong nghé blockchain cho cic co ché bao mat IoT. Vi du, hiy xem
xet ung dung nha thong minh trong moi truong IoT [25]. Cong cy khai thac nha thong minh
chiu trach nhiém xur ly tap trung cac giao dich dén va di tir ngo6i nha théng minh. Pbi tuong
khai thac co thé két hop v6i cong Internet ctia ngdi nha c6 thé dugc trién khai gitra cac thiét bi
IoT va cong interner trong nha. Ngoai nhiém vu bao mat cua dbi tugng khai thac, chang han
nhu xac thyc, uy quyén va kiém tra giao dich, d6i twong khai thac ciing ¢ the thuc hién mot
s6 chtc nang bo sung, chang han nhu phan phdi va cap nhat khoa, thay ddi ciu trac giao dich
cling nhu hinh thanh va quan 1y cum. Trong trudong hop nay, déi tuong khai thac co thé tap
hop tat ca cac giao dich thanh mot khéi va ni toan bd khéi vao blockchain.

- ISMS: Céc chuan hé thdng quan 1y dua trén “tiéu chuan ISO / IEC 27002 cho cac
g dung IoT” khéng duoc dé cap trong tiéu chuan dong 27000 mé ta cac muc tiéu kiém soat
an toan thong tin phat sinh tir cic rai ro ddi véi tinh toan ven, tinh sin sang va tinh bao mat
cua thong tin.

Bang 2 trinh bay tom tat vé tinh trang hién tai cua cac tiéu chuan giao thirc mat ma cho
cac linh vuc ung dung 10T khac nhau va viéc trién khai ching trén thi truong dua trén bao céo
do NIST phat trién [19].

Bang 2: So sanh vé tiéu chuan cdng nghé ma hoa va cac chuan hé thong quan 1y trong loT

Cot 161 tiéu Céc chuin Phuong tién Nguoi IoT va tI}iét Nha théng
chuan hoa két ndi dung loT biyté minh
Cryptographic IEEE SA SA SS SA
ISMS ISO/IEC JTC 1 SS SS SS SS
ISO TC 223 SU SU SU SU
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Trong do:

- Standards available (SA): Céc t6 chirc dé phat trién cac chudn giao thirc ma hoa.

- Some standards (SS): Cac to chtrc tiéu chuin héa da phé duyét cac chuan giao thic
mat ma d3 ton tai, nhung c6 thé co céc yéu cu ddi véi cac ban sira ddi hodc tiéu chuén bd
sung ddi voi cac tiéu chuan hién c6 trong mot s6 linh vuc ung dung cu thé.

- Slow uptake (SU): Viéc trién khai thi truong chwa két hop nhiéu tiéu chuan giao thirc
mat ma duoc cac to chuc tidu chuan hoa chap thuan.

6. KET LUAN

Trong bai viét nay ching t61 dd mo ta hé thong IoT, cac mdi de doa ddi voi hé théng
IoT hién tai dang phai d6i mit va chiing t6i di quan tAm den cac tiéu chuin bao mat hién hanh
cho cac thiét bi va hé théng IoT. Dya trén nhitng két qua gin day cua NIST, ching t6i di so
sanh cac chuan giao thtrc khac nhau trong mét sd linh vuc IoT.

Hudéng nghién ctu tiép theo nhu NIST [19] di chi ra s& nghién cau kich thudc khoa
80bit cua thuat toan mat ma khoa cong sinh nhu tiéu chuan ma hoa dir liéu kép 2DES. Bén
canh do, nhitng chuan giao thirc ma hda yéu c6 thé duoc ap dung cho céc thiét bi han ché tai
nguyén thuong xuyén hoat dong trong hé thong IoT ciing can dugc xem xét [25]. Thém vao
do, chung t6i s€ nghién ctru danh gia chi phi cho cac bién phap an toan va bao mat.
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Analysis of code technology and management system standards in
internet of things

Thuy Duong Doan, Dinh Duc Dang, Huy Hoang Nguyen, Thi Huyen Lam
Quang Ninh University of Industry

Abstract: The Internet of Things (1oT) is defined as a network of connected things to the
Internet, which includes physical devices, devices embedded in electronic components, software,
and sensors that collect and exchange data over the Internet. This connectivity ushers in an era
of automation in the majority of healthcare industries, as well as smart cities, smart homes, and
smart electric grids. However, because this data collection and exchange occurs over the public
Internet, many attacks in the 1oT environment are possible. This raises concerns about the 10T
system's security and privacy. First, we are concerned about loT security and recent
cryptographic protocol standards used (or recommended) for 10T devices to ensure information
security. Finally, we will look at the effectiveness of encryption in an IoT system.

Keywords: Internet of things, securitys, standard, cryptographic.
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Giai bai toan ngudi du lich qua phép dan
vé bai toan chu trinh Hamilton
Nguyén Thi Thiy Chinh®, Nguy&n Huy Hoang

Trueong Pai hoc Cong nghiép Quang Ninh
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Tém tdt: Bai toan nguoi du lich duwoc nhiéu nguoi biét dén véi do kho va phire tap,
dac bigt véi truong hop c6 da ligu dau vao lén. Gidi thudt 1ang giéng gan nhdt la mét trong
cac gidi thugt heuristic dwroc ap dung @é gidi bai todn nguoi du lich trong triong hop véi di
ligu dau vao lon. Viéc tim ra mét thugt toan heuristic hiéu qua hon van 1a mét trong nhing
huwéng nghién cizu diroc nhiéu nha khoa hoc quan tam. Bai bao gidi thiéu mét thudt toan hiéu
qua dé giai quyét bai toan trén theo cach dan no vé bai toan chu trinh Hamilton véi thugt
toan tim chu trinh Hamilton duoc dé xudt.

Tur Khoa: Bai toan nguoi du lich; Bai toan Hamilton; Chu trinh Hamilton; Thugt toan
tham lam

1. DAT VAN PE

Bai toan ngudi du lich (Travelling Salesman Problem - TSP) 1a bai toan ¢ phat biéu
don gian nhung lai duoc danh gia 1a mot trong nhirng bai toan kinh dién va khé trong truong
hop tong quat voi khong gian dir liu dau vao 16n. N6 duge danh gia 1a kho béi cac thuét toan
hiéu qua nhat lai c6 thoi gian xu 1y tang dan theo cap s6 nhan cua n, hay d6 phuc tap thuat
toan tdng theo ham s6 mii [3]. Co6 rat nhi€u cach gidi quyét bai toan nay nhu thudt toan vét
can, thudt toan nguoi lang giéng gan nhat, ky thuat nhanh cén, nhung maéi chi hiéu qua voi cac
bd dir liéu nho. Trong khudn kho bai bao nay, toi xin gidi thi€u mot phuwong phap gidi bai todn
nguot du lich bang cach dan v€ bai toan chu trinh Hamilton, v6i thuét toan tim chu trinh
Hamilton dugc dé xuat co thé cai thién hi¢u qua gidi quyéet bai todn vdi bo dit li€u 16n hon.

2. GIOI THIEU BAI TOAN NGUOI DU LICH VA BAI TOAN CHU TRINH HAMILTON
2.1. Bai toan nguwai du lich
2.1.1. Phat biéu bai todn ngueoi du lich

Bai toan nguoi du lich (Travelling Salesman Problem - TSP) [4] 1&a mot bai todn trong
linh vyc toi wu t0 hop duoc nhicu ngudi biet dén. Noi dung cua né kha don gidn, nd dugc phat
biéu nhu sau: Mot nguoi du lich xuat phat tr thanh pho cua anh ta, anh ta muon tim mot
duong di di qua tat ca cac thanh pho, moi thanh pho di diing mot 1an va sau do tr¢ ve thanh
pho ban dau sao cho chi phi la it nhat.

Tén goi bai toan ngudi du lich mang tinh chat twong trung, nd ding dé goi chung cho
cac bai toan c6 mo hinh toan hoc nhu trén mac du phat bieu co néi dung khac, chang han bai
toan tim chu trinh san xuat cho mot nha may héa chat sao cho chi phi xtc rua cac thiet bi (nhu
bé chua, ong dan, ...), moi khi chuyén tir loai hoa chat nay sang loai héa chat khac cua chu
trinh 1a it nhat. Trong mot so ttng dung khac, khai niém thanh pho c6 thé thay doi thanh khach
hang, cac manh DNA trong gen, cac diém han trén bang mach va khai niém chi phi cé thé
biéu dien bai thoi gian du lich hay khoang cach, hay giong nhu sy so sanh gitra cAc manh
DNA véi nhau [8].

Trong ly thuyét cuia @6 phic tap tinh toan, bai toan TSP 12 bai toan kho, thudc 16p NP-
Complete. Nén n6 khdng ¢ giai thuat hi¢u qua nao c6 theé ap dung cho moi truong hop, dac
biét vai cac truong hop ¢6 so luong thanh pho Ion.
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Bai todn TSP c6 thé phét biéu dudi ngdn ngit d6 thi: Cho d6 thi G = (V, E), trong d6 V
la tap cac dinh, E 1a tap c&c canh, mdi canh duoc gén trong sb. Tim chu trinh Hamilton c6
t6ng trong sb 1a nho nhit. Trong do6, cac dinh cua dd thi twong (ng véi cac thanh phd va cac
canh thi trong tng véi dudng ndi giira cac thanh phd, trong sé gan cho mdi canh 1a chi phi di
chuyén gitra hai thanh phé Mot duong di trong bai toan TSP la mot chu trinh Hamilton trén

.....

db thi va mot 1oi giai toi vu cua bai toan 1a chu trinh Hamilton ngan nhat.

Viéc tim chu trinh Hamilton trong mot d6 thi day du 1a d&, nén cac bai toan ma khong
phai hai thanh phd nao ciing dugc ndi véi nhau c6 thé dugc chuyén doéi thanh do thi day du,
bang cach thém nhitng canh c6 d6 dai Ion giira cac thanh phd nay, nhitng canh nay s& khdng
Xuét hién trong chu trinh tbi wu.

2.1.2. Gidi bai todn TSP véi thudt todn nguoi lang giéng gan nhdt

Khi dir liéu dau vao bai toan TSP c6 kich thudc nho, thi wu tién sir dung c4c thuat toan
giai chinh xac cho két qua nhanh va duy nhit nhu thuat toan vét can. Nhung khi dit liéu dau
vao 16n, thi thuat toan giai chinh xac khéng con hiéu qua do thoi gian xu ly qué lau. Lac nay,
nguoi ta quan tdm va uu tién toi hiéu suét tinh toan va khi do6 thuét toan heuristic duogc st
dung. Tuy khong thé dua ra két qua toi uu nhat nhung sai so o v&i giai phap toi wu nhat
khong nhiéu, c6 thé chip nhan duge. Thuat toan lang giéng gan nhét 1a mot trong nhitng thuat
toan heuristic nhu vay.

Giai thuat nguoi lang giéng gan nhat (Nearest Neighbour - NN) (hay con goi la giai
thuat tham lam — Greedy Algorithm) [6] la giai thuat cho ngudi du lich chon thanh pho gan
nhéat chua tham trong 1an di chuyén tiép theo. Thuét toan nay bat dau tir mot thanh phd tuy v,
duyét lan luot tat ca cac canh ké v&i nd roi lua chon dinh ¢6 canh ndi véi dinh hién tai dang
Xét ¢6 chi phi 1a thip nhat dé dua vao hanh trinh. Lai tiép tuc xét cac dinh ké véi dinh méi dua
vao hanh trinh, nhu vay cho dén khi khong con dinh nao dé xét nira thi thuat toan dimg. Céc
dinh dua vao hanh trinh can théa mén 2 yéu cau:

- Khéng tao thanh mot chu trinh thiéu (khong di qua du n dinh).
- Khong tao thanh mét dinh cé nhiéu hon hai canh xuét phét tor mdt dinh, do yéu cau
ctia bai toan 12 mdi thanh phé chi dugc dén mot 1an: mot 1an dén va mot 1an di.

Do phire tap cua thuat toan 1a O(n?). Tuy nhién, khi 4p dung thuat toan nay s& c6 lac
phai dua vao hanh trinh dang xét mot canh c6 chi phi rat cao, do cac canh c6 chi phi thap ndi
v6i dinh hién tai dang xét da dugc tham. Vi truong hop nay, giai phap tim duoc khong téi wu.
2.2. Bai toan chu trinh Hamilton

Bai toan chu trinh Hamilton 1 bai toan xac dinh xem vé&i mot db thi G=(V, E) cho
trudc co chira mot chu trinh Hamilton hay khong?

Cho db thi G, chu trinh bat dau tr mot dinh v nao do, qua tat ca cac dinh con lai moi
dinh dtng mot 1an rdi quay trd vé v duoc goi 1a chu trinh Hamilton.

Bai toan HC trén da duoc ching minh 13 bai toan NPC [7]. Thuét toan toi wu cho bai
toan nay s& la thuat toan tim duong di ngan nhat cho chu trinh Haminton. Hién nay, cic nha
khoa hoc chua dua ra duoc cac quy tic can va du dé kiém tra xem mot dd thi c6 1a Hamilton
hay khéng.

Dé giai quyét bai toan nay, c6 thé sir dung thuat toan vét can: Gia st G = (V, E) la dd
thi vo huéng gom n dinh véi tap dinh V = {vi, Vy, ..., Vo}, néu G 1a d6 thi Hamilton thi s& c6
chu trinh Hamilton c¢6 dang: Vi — Vi1 — Vi2—> Viz... Vin.1—> Vi, v&i {iy, Iz, ..., in1} 1a mot hoan
vi cua tap hop {2, 3, ..., n}. Tu do, ta c6 mot thuat toan hién nhién 1a: PatZ = {Vi1, Vi, Via,
...} 1a ddy dinh twong tmg trong hoan vi cua tip {2, 3, ..., n} ta kiém tra xem Z c6 tao nén chu
trinh hay khong, tirc 1a phai kiém tra (n-1)! tip Z khac nhau. Ta d& dang nhan thay véi thuat
todn vét can thi do phtrc tap ciia né khong kha thi khi n chi tir 20, 30 dinh tro 1€n.
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Viéc nghién ciru tim ra thudt toan hiéu qua, dé xac dinh xem mot do thi co chira chu
trinh Hamilton hay khong van dang 1a mot thach thirc 16n d6i v6i cac nha khoa hoc. Mot sb
nha nghién ciru di dé xuit cac thuat toan Heuristic (nho vao viéc vén dung cac thudt toan
thong minh nhan tao, mang neural, thuat toan gen, ...), dé giai quyét gan ding cac bai toan
Hamilton.

3. GIAI BAI TOAN NGUOI DU LICH BANG PHEP DAN VE BAI TOAN CHU
TRINH HAMILTON ‘
_Dé thay bai toan nguoi du lich chinh la bai toan chu trinh Hamilton nhung véi diéu
kién tong cac canh cua chu trinh Hamilton nay nhd nhat c6 thé. Theo dinh ly Dirac:
Dinh Iy 4 (Dirac - 1952): Néu G 1a mot don d0 thi c6 n dinh va moi dinh cua G déu

c6 bac khong nhé hon g thi G 1a mot dd thi Hamilton.

3.1. Thuit toan dan bai toan nguoi du lich vé bai toan chu trinh Hamilton .
Dau tién, ta loai bd cac canh dai nhat cta do thi so véi do thi gdc ban dau sao cho do6
thi thu dugc phai bao ddm van con chu trinh Hamilton. Ap dung dinh 1y Dirac, qua trinh bo

canh phai bao dam d6 thi thu duoc c6 bac mdi dinh khong it hon g . Theo dinh 1y Dirac thi
d6 thi thu duoc van c6 chu trinh Hamilton. Sau d, ta tim chu trinh Hamilton trong d6 thi méi
va két qud thu dugc s€ 1a chu trinh twong doi to1 vu.
< Y twéng:
Gia str dd thi G v6i n dinh 14 Vo, Vi, ..., v.1; thoa man deg(v) > 2 Thuét toan sau day

s€ xac dinh mot chu trinh Hamilton C ctia G trong thoi gian da thuec.

Y tuong cia thuat toan la: Xuét phat tir mot hoan vi C = (Vo, Vi, ..., Vo1, Vn= Vo) tay vy,
ta goi (Vi, Vi+1) 12 mot 16 hong ciia C néu 2 dinh v; va Vi+1 khong ké nhau (h1nh 1). Néu v va
Vi+1Vj+1 la canh thi chung du’(yc goi la bit chéo nhau (hinh 1). Ta sé& bién ddi C lién tuc sao cho
trong mdi budc diéu chinh sé cac 16 hong thu dugc giam di it nhat 1 dinh. Nhu vay, sau hitu
han budc ta s& thu duge mot hoan vi khong co 16 héng nao. Hoan vi nay 1a mét chu trinh
Hamilton.

Vi Vi

‘rj_l ‘rj

Hinh 1. L6 héng va cung bdt chéo

Thuat toan dua trén chu trinh Hamilton c6 thé ap dung cho bai toan TSP du6i dang
biéu dién d6 thi G = (M, K) 1a db thi c6 day di co trong s, trong d6 M 1a tap hop cua n = [M|
nut (thanh phd), K = {@, DI (1, J) e M= M} 1a tap hop tat ca cac cung cua do thi. Mdi cung (i, j)
dugc gan mot trong sO dIJ dé biéu dién khoang cach gitta hai thanh pho i va j. Tap giai phap
clia van dé chinh 13 tap cac hanh trinh kha dung bat du tir thanh phé xuat phat dén thanh phd
dich. Piéu nay hoan toan c6 thé, bai vi bat ctr dudng nao ma di qua tit ca cac dinh, mdi dinh
ding mot lan khong lap lai thi dugc xem nhu mdt hanh trinh kha thi. Bai toan TSP tr¢ thanh
bai toan tim chu trmh Hamilton co do dai ngan nhét tren dé thi G Khi n 10'n ta khong thé t1m

.....

Xap xi ti wu bang cac thudt toan heurlstlc hoac cac thudt toan tién hoa.
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Thuat toan dé xut méi (thuat toan dya trén chu trinh Hamilton) dugc xdy dung bang
cach ap dung cac thu tuc xay dung don gian sau day:

(1) Lya chon mét thanh phd xuat phat.

(2) Ap dung diéu kién caa dinh ly Dirac va hoan vi cac 16 hong dé sau hiru han budc ta
s€ thu dugc mdt hoan vi khong c6 16 hong nao. Hoédn vi nay 1a mot chu trinh Hamilton.

(3) Quay trd lai thanh phd ban dau.

Sau khi thuat toan niy da hoan thanh hanh trinh thi s& dé lai duong di trén hanh trinh
da thuc hién.

< Phat biéu bai toan:

Input: D6 thi G = (V, E) véi n dinh théa man deg(v) >

=]

Output: Tim duong di t6i wu nhét.
s Ma gia cua thuit toan:
Begin
Khoi tao mot hoan vi C cdac dinh mot cach ngcfu nhién;
While dvivi+; ¢ E(G) do

Begin
Panh sé céc dinh cua C lan lwot C = (Vo, V4, ..., Vn-1, Vn = V0);
Tim sé i nhé nhat sao cho vi khong ké véi visr;
Néu C khéng cé 16 hong nao thi dimg;
Tim j nho nhdt sao cho canh ViV bdt chéo canh Vi+1Vj+1;
C:= (ViVjVj-l < Vit1Vj+1 Vj+2 ...Vi-lvi);
End;
End.
Cach xdc dinh thanh pho ké tiép dé di
Gia str V={v1, Vo, ..., v} 12 tip cac lang giéng cta U VA p1, P2 ..., pm 1d x4c sudt lya
chon dinh tiép theo tir U clia tuong mg Vy, Va, ..., vy, Ta c0:

sum:Zm:pi =1 1)

Nghia 1a chic chin chon mét trong cac dinh trén dé di tiép. Dé dam bao wu thé cta
nhitng dinh c6 xac suat 16n, nhung van dam bao co hoi ctia cac dinh c6 xac suat thap hon
nguoi ta sinh ra mdt s6 ngau nhién k thugc khoang (0, sum] roi chon i nho nhat sao cho:

2Pz @)

Sau khi khéi tao cac tham sb va hoan vi C, thuét toan da thirc 1ap thong qua mot vong
1ap chinh: dau tién 1a x4c dinh tat ca cac 16 héng c6 thé ¢ cla hanh trinh, sau d6 1a cai thién két
qua bang cach diéu chinh s cac 16 hong thu dugc giam di it nhat 1 dinh, va cudi cung 1a cap
nhat lai dudng di ctia hanh trinh ¢4 di qua dé phan anh kinh nghiém tim kiém cua giai thuat.

3.2. Tinh ding din va d6 phic tap caa thuit toan
% Tinh ding din ciia thuit toan
Ta ching minh réng v&i mot 16 héng ViViz1 thi s& ludn ton tai Vj dé ViV bat chéo Vit1Vj+1.
That vay:
Dt S = {vi : Vi ké vi} va T = {Vi: Via1 k@ vi+1}. Khi d6: deg(vi) = |S| va deg(vi+1) = |T|.
Vi v; khong ké vis1 nén theo gia thiét ban dau c6 deg(v;) + deg(visy) >n, do do |S| + |T] > n.

Vi vj khong thudc tdp Tw Snén |[TUS| < n- 1.

Tu TS| =T +|S|-|TwuS|>n-(n-1)=1suyra(TMS)=¢.

Chon vje (T S), ta ¢6 vi ké Vj Va Vst ké Vju1.
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Sau budc diéu chinh lai hoan vi C & budc 2 thi s6 16 hong ciia C s& giam di it nhét 1
dinh, sau khong qua n budc lip thi C s& khong con 16 hong nao, hay khi d6 C 1a chu trinh
Hamilton, thuat toan s€ dung lai.

< DJ phirc tap cia thuit toan

Do s6 16 hong ctia mot hoan vi khéng qua n cho nén sé vong lip cua budc 2 1a khong
qua n. Viéc tim chi sé i va j (xac dinh cung chéo nhau) budc 2 déu khong qua n phép toan.
Diéu chinh hoan vi C & muc budc 2 va viéc dong nhit chi sb ciing khong can qua O(n) phép
toan. Do do, thuat toan s& két thic sau khong qua O(n?) phép toan.

4. CAIPAT CHUONG TRINH THU NGHIEM

Xay dung chuong trinh thir nghiém giai bai toan nguoi du lich voi 2 thuat toan: thuat
to4n tham lam va thuat toan dua trén chu trinh Hamilton. Ung dung dwoc phat trién trén moi
truong Visual Studio 2012 véi ngon nglt su dung 1a C#. Chuong trinh st dung dit li¢u
Eil51.tsp, Eil101.tsp trong thu vién TSPLib dé danh gia két qua va so sanh két qua voi thuat
toan tham lam. Chuong trinh dugc thir nghiém trén may tinh ¢ céu hinh Intel(R) Core(TM)
i5-6200U CPU @ 2.30GHz, 4GB RAM, cai dit hé diéu hanh Windows 10 Pro 64-bit.

Thur nghiém 10 1an cho mdi thuét toan dya trén chu trinh Hamilon va thuat toan tham
lam trén 2 b dit liéu thir nghiém Eil51 va Eil101, sau d6 so sanh cac gia tri toi wu nhat ma
mdi thuat toan tim duoc trén cung bo dir licu 51 dinh va 101 dinh. Két qua thuc nghiém dugc
thé hién trong bang 1 va bang 2 dudi day.

Bang 1. Bang ket qud gid trj toi uu Bang 2. Bang keét qud gié tri toi wu ciia
cua hanh trinh trong moi lan thuc hién hanh trinh trong moi lan thuc hién thudt
thudt toan dwa trén chu trinh Hamilton toan tham lam

Dir liéu Eil51 Eil101 Dir liéu Eil51 Eil101
1 473.82 719.36 1 478 736.33
2 471.77 724.01 2 471.21 713.84
3 472.46 720.71 3 476.94 720.71
4 471.29 728.96 4 483.92 734.96
Lan 5 | 4703 739.75 Lan 5 | 479.48 717.77
thuc thuc
hién 6 468.63 714.9 hién 4] 47474 739.57
7 469.13 727.53 7 468.12 709.84
8 466.55 724.07 8 467.29 751.51
9 464.94 739.59 9 478 729.74
10 | 468.39 717.97 10 | 481.35 722.9
Trung binh 469.73 725.69 Trung binh 475.91 727.72

C4 hai thuat toan dua trén chu trinh Hamilon va thuat todn tham lam 4p dung cho bai
toan ngudi du lich déu cho két qua tét. So sanh gia trj t6i uu trung binh cua hai giai thuat trén
cho c4 hai bo dur liéu Eil51, Eil101 cho théy thuat toan dya trén chu trinh Hamilon cho két qua
t6i vu hon mot chit, nhung chénh 1éch gitta hai két qua 1a khong nhiéu. Tuy nhién, ciing nhu
thuat toan tham lam, hiéu qua cta thuat toan dya trén chu trinh Hamilon ciing phan tng rat
nhay véi cac thiét 1ap tham s6 dau vao 1a s6 lugng it cac dinh.

Uu diém cua thut toan dua trén chu trinh Hamilon so vé6i thuat toan tham lam 1a thuét
toan dwa trén chu trinh Hamilton c6 thé giai quyét bai toan vai sé luong dinh 16n hon cho hiéu
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qua tdt hon. Tuy nhién, nhugc diém cua thuét toan dua trén chu trinh Hamilon qua tht
nghiém cho thay thoi gian cho két qua téi uvu ctia n6 cham hon so véi thuat toan tham lam.

So sanh giatri toi wu ciia thuat toan dwa trén

490

480 -
470
460
450 T T T T T T T T T 1

Gia tri

T 3n thire hidn

=®=Thuat toan dua trén chu trinh Hamilton

Hinh 2. So sanh gia tr; toi wu cua thudt todn dira trén chu trinh Hamilon
va thugt toan tham lam trén bg dir liéu Eil51

So sanh giatri tdi wu ciia thuit toan dwa trén

760
he
730
720 -
710
700
690
680 T T T T T T T T T 1

Gié tri tbi

LAn thue hién
=®=Thuat todn dua trén chu trinh Hamilton

Hinh 3. So sanh gia tr; toi wu cua 2 thudt todn dira trén chu trinh Hamilton
va thudt toan tham lam trén bg dir liéu Eil101

5. KET QUA VA THAO LUAN

Bai viét da gi‘éi thi¢u bai toan nguoi du lich va béu; toan chu trinh Hamilton, dan bai
toan nguoi du lich vé bai toan chu trinh Hamilton. Tim hiéu viéc giai bai toan nguoi du lich
v0i thuat toan tham lam va thuat toan dwa trén chu trinh Hamilon. Xay dung chuong trinh
thuc nghiém thuc hién so sdnh hi¢u qua cia hai thuat toan trén vaoi bo dit liéu dau vao Eil51
va Eil101.

V6i thuat toan dya trén chu trinh Hamilton da trinh bay trong bai viét, chiing ta c6 thé
nghién ctru ap dung thuét toan nay cho cac bai toan toi uu t6 hop phirc tap khac.
6. KET LUAN

Viée tim ra giai thudt hiéu qua cho viéc giai quyét bai toan guoi du lich van 1a mot
huéng mé can duoc nghién ciru. Giai bai toan gudi du lich bang viéc din vé bai toan chu trinh
Hamilton v6i thuat toan tim chu trinh Hamilton cling 1a mét phuong phép kha hiéu qua trong
truong hop v6i bo dit liéu dau vao 16n, tuy nhién thoi gian thuc hién con hoi cham.

Ky yéu Hoi nghi KHCN lan 7, thang 5/2022 255



TRUONG PAI HOC CONG NGHIEP QUANG NINH

TAI LIEU THAM KHAO

[1]. Vi Dinh Hoa & bd Trung Kién (2007), Thudt toan va danh gia do phirc tap thudt toan,
NXB DHSP, Ha Noi.

[2]. Nguyén Thi Thay Chinh (2021), Bai gidng Todn roi rac, Khoa Cong nghé thong tin
Truong DPai hoc Cong nghi¢p Quang Ninh.

[3]. J.N. Macgregor, T. Ormerod (1996), Human performance on the traveling salesman
problem.

[4]. David S. Johnson, Lyle A. McGeoch, The Traveling Salesman Problem: A Case Study in
Local Optimization.

[5]. Christos Voudouris, Edward Tsang (1999), Guided local search and its application to
the traveling salesman problem.

[6]. Cormen, Leiserson, Rivest (1990), Introduction to Algorithms, Chuwong 16 "Greedy
Algorithms", tr 329, MIT PRESS.

[7]. M. V. N. N. C. David Joyner (2010), Algorithmic Graph Theory, Version 0.3. Melissa de
Leon (1978), "A study of sufficient Conditions for Hamilton Cycle", Seton Hall University
South Orange, New Jersey, USA, tr 184-186.

[8]. http://en.wikipedia.org
[9]. https://viblo.asia

Solving the Traveler problem by transformation of the Hamilton cycle
problem

Thi Thuy Chinh Nguyen, Huy Hoang Nguyen
Quang Ninh University of Industry

Abstract: The Traveler problem is well known for its difficulty and complexity,
especially in the case of large input data. The nearest neighbor algorithm is one of the
heuristic algorithms applied to solve the Traveler problem in the case with large input data.
Finding a more efficient heuristic algorithm is still one of the research directions that many
scientists are interested in. The article introduces an effective algorithm to solve the above
problem by referring it to the Hamilton cycle problem with the proposed Hamiltonian cycle
finding algorithm.

Keywords: The traveler problem, hamilton problem, hamilton cycle, greedy algorithm.
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Tinh duy nhat ciia nghiém manh cho hé phuong trinh Navier - Stokes
trong khong gian ba chieu

Vii Thi Thuy Dwong , Nguy&n Thi Thu Hwong
Truong Dai hoc Cong nghiép Quang Ninh
*E-mail: vuthuyduong309@gmail.com

Tom tat: Bai bao trinh bay két qua ve tinh duy nhdt cia nghiém manh cho hé phuong
trinh Navier-Stokes trong khéng gian ba chiéu. Gia su uel”((0T);L2(R?)) la mot nghiem
mém ciia hé phwong trinh Navier—Stokes véi gid tri ban dau u, € L2 (R3). Khi do, u la nghiém
véu theo nghia Leray duy nhat lién két véi u, trén (o) néu théa man diéu kién theo dinh Iy
duy nhat cia Serrin va Von Wahl.

Tir khod: Hé phuong trinh Navier-Stokes, nghiém mgnh, tinh duy nhat nghiém.

1. PAT VAN PE

Hé phuong trinh Navier-Stokes la mot trong nhitng h¢ phuong trinh Parabolic phi
tuyén noi tleng va rat duogc su quan tam cua nhiing nha toan hoc trén thé gisi. Lop phuong
trinh nay xuat hién khi mo ta chuyen dong cua cac chat long, khdng khi, dau mo,... dudi diéu
kién tong quat. Chung ciing xuat hién trong nhiéu nghién cau quan trong vé khoa hoc k¥ thuat
nhu: Khoa hoc hang khong, khi tugng hoc, cong nghiép dau mo, vat ly plasma..., xem [4].
Hién nay, c6 rat nhiéu cac nghién ctu vé cac tinh chat dinh tinh caa nghiém nhu: Su ton tai,
tinh duy nhat, do tron va dang diéu tiém can cho céc loai nghiém caa hé phuong trinh Navier-
Stokes. Bai béo trinh bay hai két qua vé tinh duy nhét caa nghiém yéu u trong khong gian ba
chiéu véi gia tri ban dau u, e L*(®*) va nghi¢ém u thoa man cac diéu kién trong dinh 1y duy
nhat cta Serrin va dinh 1y duy nhat cia Von Wahl.
2. NOI DUNG
2.1. Nghiém mém ciia h¢ phuong trinh Navier-Stokes

Trude khi giéi thidu va thiét 1ap cac ham bd tro thich hop, ta s& bién d6i hé phuong
trinh Navier-Stokes thanh hé phuong trinh toan tir nhu sau:

%—Au =—PV.(u®u),t>0,

(2.1)
u(0,x)=u,(x),xeR?

trong do, voi cac vecto u va v, ta dinh nghia tich tensor ciia chung u®v badi hé thuc
(U®v), =uy,

va P 1a toan tir chiéu tryc giao vao trudng vecto phan ky tu duoc dinh nghia nhu duéi day,
xem [1].

Ta djt: D, :—iai,jzl,z,s; i2=—1, (22)
X

j
j

l\)\l—\

va ta ky hiéu bién doi Riesz béi R; =D, (-A) 2, j=12,3, (2.3)

D6i véi mot truong vecto tiry ¥ u(x) = (u, (x),u, (x),us (x))trén R, ta dat
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2(X)= 3 (R, )(x) (24)

va dinh nghia toan tor P boi

(Pu), (x)=u; (x)—(Rjz)(x) = 23:(5“( -R, Rk)uk, j=1,2,3. (2.5)

Mot cach tuong duong khac dé xac dinh P 1a viéc sir dung céc tinh chat ctaa bién do6i
Fourier va viet

T2
2™
Nhu vay, P 1a mot todn tir gid vi phan va la mot phép chiéu truc giao vao hach cuia toan
tir phan ky. Noi cach khac ap suat p trong (2.1) ddm bao rang dicu kién khong nén dugce cho

(PU)j@):i[&jk ci5% ]w), =123 (28)

u(V.u)=0 duoc thoa man.
Cubi cung, st dung toan tir chiéu P nay va nira nhém
S(t)=e", (2.7)
ta co thé dua phuong trinh toan tr (2.1) thanh phuong trinh tich phan nhu sau

u(t)=e"u, - je“s’APV (u®u)(s)ds (2.8)

Ta s& bat dau tir phuong trinh tich phan (2.8) va chimg minh sy ton tai va duy nhat cla
nghiém u(t,x) cla no.
O day, ta chi xét truong hop ca khong gian R® nén nira nhém Stokes S(t) trd thanh nira

nhoém ciia phuong trinh truyén nhiét e . Nghiém cua bai toan 1a tong ciia hai nghiém sau: s6
hang tuyén tinh c6 chtra gia tri ban dau

S(t)u, =e"uy, (2.9)

va toan tir song tuyén tinh biéu thi su phi tuyén ctiia phuong trinh, xem [6],
t
B(u,v)(t):= —Ie(“s)APV(u ®V)(s)ds. (2.10)
0

Trong bai bao nay, dé chimg minh sy ton tai va tinh duy nhét ctia nghiém ta can sir dung
dinh nghia nghiém mém cta hé phuong trinh Navier-Stokes sau:
Mot nghiém yéu u goi la mgt nghiém mém cia hé phuong trinh Navier-Stokes trong
[ty,t, +T] di véi mot t, e R ndo d6 va T >0 néu voi mot gia tri ban dau phan ky tw do u,
nghiém u (trong cac khéng gian ham vé sau ta xét) 1a nghiém ctia phurong trinh tich phan
t
u(t)=e""*"u, +.|.e(t’S)APV~(—u(s) ®u(s))ds, voi teft,,t,+T]. (2.11)
)

Ta cling s€ st dung ky hi¢u sau: v&i mdt tensor F = (Fij) ta xac dinh vecto V-F bdi
(V-F),=>_,0,F,. Tas& xem xét nghiém trong khong gian ba chidu xeR?, do do
u=(u,u,,uy),u =u; (x1),1<i<3.

Mot cach hinh thtrc, cong thirc tich phan (3.1) c6 dugc tir viéc ap dung P vao hé
phuong trinh Navier-Stokes ¢ dién ma ta c6 thé viét nhu sau
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ou
— —AU+Vp=V-(-u®u),
u+Vvp (-u®u)

(212)

V-u=0,
(& day V-(u®u)=(u-V)u do diéu kién V-u=0) va gidi phuong trinh truyén nhiét (do
P(Vp)=0) theo cong thirc Duhamel, xem [3].

Pinh nghia 2.1. Mot nghiém mém u cia hé phuong trinh Navier-Stokes théa min phuong
trinh tich phéan (2.8) va do d6 ma

u(t,x)eC([0,T):PX), (2.13)
trong d6, X 1a khong gian Banach gém cic ham suy rong ma trén dé nira nhom ctia phuong
trinh truyén nhiét {em;t > O} 14 lién tyc manh va tich phan trong (2.8) la x4c dinh tét theo
nghia ciia Bochner.

Tir dénh gié ||u(z)| <Cyz™* taco

Ju(t)

Néu e(t) =sup|u(z)

<t

w(t)< (1+ qpﬁfﬁ%((l— £)t)+ COCﬂiﬁ o(t).

Danh gia trén cho ta mot & du nhd, a)(t)SC(g)a)((l—g)t). Do vay, chuan cia u

dr
SN N

e ta théy réng, dbivoi ¢ e (0,1),

o S lug

t
. +Cocljuu(r)
0

van déng trén mot tip con compact cua [0,00) va ta biét rang ton tai thoi gian cuc dai cua
nghiém trong H®, sau d6 T =oo (Nhu mot van dé thuc té, ta con chirng minh dwoc chuan H*
van bi chdn toan cyc trén [0,00)).

2.2. Tinh duy nhét nghi¢m ciia h¢ phwong trinh Navier-Stokes
Tiép theo ta s& dé cap dén dinh 1y duy nhét ciia nghi¢m trong 16p C([0,T):L%). Trucc
tién, dé thuén loi cho viéc nghién curu dinl} 1y duy nhat nghiém, ta nhéc lai & day cac m¢nh dé
dung vao vi¢c chung minh dinh 1y duy nhat.
Ménh dé 2.1. (Piang thirc ning luong)
Gid sir rang T € (0;00] vachouel” ((O,T); L (R3)) la mot nghiém cua hé phuong
trinh Navier-Stokes

zt—u—Au +Vp=V-(-u®u),

V-u=0.
Gid sir rang:
(yuel?((0T);H!(R%)),
(ii) V&i mét q €[3;+0|ndo ds, ue L’ ((O,T); L (]RS)) VOi %:%— 2
Khido, ueC ([O,T ); L? (Rs)) va ddng thirc nang hrong
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t
Hu (t)Hi + 2] j V®u[ dxds = Hu (7, )Hz ,
T R®

diing véi tdt ca Tt théa man 0<7 <t <T.
Ménh dé 2.2. [1]

Giasu T e (0; +oo] va U, U, la hai nghiém cia hé phuwong trinh Navier-Stokes doi voi
i=12

%—Aui +Vp, =V-(-u; ®u,),

V-u, =0.
Gia sit rang:

(i) Voii=12,u eLl”((0T);*(R%)),

(i) Vi i=12,u,e*((0T);H!(R%)),

(iii) V6i moi gid tri § & [3;+00] ndo dob, u, e L"((O,T); K (R3)) voi L_1_3
p 2 2

Khi do,
t|—>_[ul (t,x)u, (t, x)dx,
la lién tuc trén [0;T) va ta cé dang thirc

t
J.u1 (t,x)u,(t, x)dx+2.|' J' V®u,-V®u,dxds

T]R3

:j J‘ u - (U .v)uzdxds—;[ Lul(u2 ~V)u2dxds+jul(r, X)u, (7, x)dx,

r RS
voi moi 7,t saocho 0<7<t<T.

(Phén chitng minh ctia ménh d c6 thé xem Ménh d¢ 4.3, trong [1]).
Pinh li 2.1. (Pinh 1y duy nhat ctia Serrin)

Gid sur U, € L2 (RS), v6i V-u=0. Gid thiét rang ton tai mot nghiém u ciia hé phwong
trinh Navier-Stokes trén (0,T)xIR®, T e (0;+00], véi gid tri ban dau u, sao cho

() uel” ((o,T); LZ(RB));

(i) ue *((0.T);H*(R?)),

(iii) Voi motq e[3;+0]ndo d6, ue LP((0,T);L* (R?)) voi 113

P 2 2q

Khi @, ula nghiém Leray duy nht lién két véi u, trén (0,T).

Chitng minh.
Dinh 1y 2.1 duoc suy truc tiép tir Ménh dé 2.2.

Pé chimg minh tinh duy nhit cua nghiém yéu u ctua hé phuong trinh Navier-Stokes trén
(0,T)xR%T (0;+00], ta gi sir ton tai mot nghiém v la mot nghiém theo Leray khéc. Khi

do, ta viet:
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ot )~v(e . ot e -2 (e o
<Juf _zj (170 b | _zj [|vof oo
—2||u, || +4IIV®V V ®vdxds — ZII (u- V)vdxds+2jf (v-V)vdxds
0 RS 0 R®

—2]“V® (u=v)| vdxds 2_[ _[ V) vdxds.

0 R®
Hon ni¥a, ta co:

u- udxds 0.

o'.—,;—»

]R?’

Mat khac, véi 3<g <o dat r=§,khid('):
q

L rygr 1 c ~r r
Voue(LLNLHY) c ETH". [do ||, =—=z|l¢l f|| <f],"[f].):
(27) ’
Do do,
u-vel? L véi %=%—% V(u-v)el’L*va uel’L vcn; %Jr%:l,%r%r%:l

Vé&ititca 0<z<t<T, taco

“u-((u—v)-v)(v—u)dxds

r R®

i Up t
<C, [J”u”; dsj U”v —u
t 1/p
<cfi s
t 2 ¢ o
vt oo oot <c: [l
0 R <s<t

(1+rj”v® V—u ‘ dsdx+1Tsup||v ul J

0 RS

1/2 t r/2
) (ol
T

1+r

Néu u=v trén [0,7] vanéu t>7,taco

Up
=lc U”u” dsj <1,

nén ta dugc

1-r [ o
soly-uf <25 [l o] solv-uf.
Do d6, u=v trén [0,t].
Khi p<co thi day chinh 14 tinh duy nhét trén [0,T).

Khi p=co ta phai gia thiét ring C' |ul|” L’ <1, d€ suy ra tinh duy nhét ctia nghiém.
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Do vay, dinh 1y nay chi chiing minh cho trudong hgp p<oo.
Pinh li 2.2. (Pinh Iy duy nhit ciia Von Wahl)
Gid su U, € L2 (]R3), voi V-u,=0. Gia sur rcing ton tai mot nghiém yéu ucua hé
phurong trinh Navier-Stokes trén (O,T )XR3, T €(0; +oo], voi gid tri ban ddu u, sao cho
(i) uel((0.T);12(R?));
(i) ue 2((0,T); H(R%)),
(iii) ueC([0,T));L°(R®).
Khi dé, u 1anghiém Leray duy nhdt lién két véi u, trén (0,T).
Churng minh
Néu T, <T, khi d6 v6i mdi £>0, ta s& tach u trén [0,T,] thanh u=a+ B véi
Bel”((0,T,)xR)vé

Theo tinh lién tuc déu cua

s <E.

te[0,T, | u(t,)el’.
Ta c6 thé tim dugc N sao cho

Z 1[k/N k+1/N] k/N )

0<k<N

<gl?2.
(o))

.z ~ 3 7 3
Ta c6 thé xép xi mdi u(k /N, -) béi mot vecto ham S, , €(L*)", véi mot sai 6 diéu
khién trong L® boi chuan:
Ju(k/N,- =B, <&/2

Do do, ta xac dinh dugc S nhu sau:

B(t.x)= Zl[k/N,(k+1)/N] (DB (%)-

Khi do:

I;J;u((U—v)-V)(v—u)dxds w[f;UV@(v—u)‘dedsJ

1/2
x(ﬁ U(v—u)‘2 dxdsj < ZCEI; UV@(V—U)‘Z dxds +Ci||ﬂ||i L: U(v—u)‘2 dxds.
R R ; :

Chon ¢ sao cho 2C, <1, taco

SC”a

2 Jo

ItUV@)(u—v)z

v(t)-u(e)f, ——Ilﬂll I fu(t)-u(t ) o
Tir B6 dé Gronwall trong [2], ta suy ra U=V.
DPinh ly dugc chung minh.
3. KET LUAN

Trong bai béo nay ching ti trinh bay lai mot cach cu thé khai niém va cac két qua vé
tinh duy nhat nghiém cta phuong trinh Navier-Stokes trong 16p C([O,T); LS(R3)) véi didu
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kién ban dau u, e’ (Ra) va nghiém mém u théa min céac diéu kién trong dinh 1y duy nhét cua

Serrin va dinh 1y duy nhit cia Von Wahl.
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The uniqueness of strong solutions to the Navier-Stokes equations in
the three-dimensional space

Thi Thuy Duong Vu
Quang Ninh University of Industry

Abstract: The paper presents about the uniqueness of strong solutions to the Navier-
Stokes equations in the three-dimensional space. Let < Lw((o,T);LZ(R3)) is a mild solution of

the Navier-Stokes equations with the initial value u,  L?(®*). Then, u is the weak solution in

the sense Leray of the Navier-Stokes equations with u, on (o,T) if satisfies the condition
according to the unique theorems of Serrin and Von Wahl.
Key words: Navier-Stokes equations, Strong solutions, The unigueness of solutions.
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Giai phap tai chinh - tién té hd trg'nganh du lich lir hanh Quang Ninh
phat trieén ben virng

Nguyén Pic Hung
Truong Pai hoc Su pham Ky thudt Hung Yén
E-mail: ndhungsbv@gmail.com; Mobile: 0912755306

Tém tdt: Trong giai dogn hién nay, trén toadn cau ciing nhw ¢ Viét Nam, nganh du
lich, lir hanh la nganh bi anh huong lon boi dai dich Covid-19, nguoi lao dong trong nganh
bi mat viéc 1am. O pham vi ca nudc, thi cac dia phirong cé loi thé phét trién du lich bién bj
anh huwong rat nang né trong linh viec ndy. Pac biét 1a tinh Quang Ninh véi thé manh thu hit
khach quac té, khach trong cd nuéc d@én véi Vinh Ha Long, khach Trung Quéc qua Cira khau
Méng Cai; Khéch trong nudc d@én véi Yén Tir, Cira Ong, Méng Céi bi dinh tré hoan toan tu
thang 2/2020 dén nay. Mdc du tinh Qudng Ninh c6 mét s¢ bién phap néi léng, mé lgi du lich
néi tinh tir ngay tir 21/9/2021, nhung khach ngoai tinh, khach quac té néi chung va khach
Trung Qudc néi riéng van chua dén dwoc véi Qudang Ninh. Péi véi nganh du lich cia cac dia
phuong ven bién khu viec phia Bdc thi day 1a dia phuong dién hinh nhat, bi danh hurong béi dai
dich Covid-19. Tinh hinh d6 anh huweéng rat I6n dén viéc lam, thu nhdp cia nguwoi dan, doanh
thu ciia cac co so du lich, dich vu, liF hanh, nguon thu ngan sach nha nuéc, dén hoat déng cho
vay cua nganh ngan hang, d@én thu héi von tra ng ngan hang. Bai viét tgp trung vao lam rd
cac ngi dung ndi trén va dé xudt giai phap co lién quan.

Tir khoa: Tai chinh - tién té, du lich li hanh, Qudng Ninh, phat trién bén viing.

1. GIOI THIEU

Trong hon 2 nam qua, do anh huong caa dai dich, kho khan 16n nhét ddi véi linh vuc
du lich, I hanh cua ca nuéc ndi chung va tinh Quang Ninh ndi riéng do la van dé tai chinh,
tién té. Vi vay, cac giai phap vé thué, phi, 1¢ phi, von tin dung, I3i suat von vay ndi 1én hang
dau dé nganh du lich, It hanh vuot qua khé khan, tiép tuc hoat dong khi ca nuéc chuyen sang
thich g véi tinh hinh dich bénh trong diéu kién mai. Chinh phii cho phép néi lai du lich
qudc té tir ngay 15/3/2022, du lich noi dia dang dan dan khdi phuc lai. Vi vay, viéc phan tich
lam r& nhitng kho khan caia nganh du lich, I hanh, dé xuat cac giai phap tai chinh, tién té sat
thuc tién, tiép tuc phét trién nganh nay trong diéu kién hién nay co y nghia thiét thuc va mang
tinh cap bach.
2. PHUONG PHAP NGHIEN CUU

Bai viét nghién ctu vé thuc tién, st dung phuong phép dinh tinh, téng quan tu liéu va
phan tich s liéu thir cap cua céc co quan chirc nang, tap trung phan tich anh huong coa dai
dich Covid-19 dén du lich, dich vu, lir hanh caa ca nuéc, cia Quang Ninh va dua ra mot sé
phan tich vé chinh sach tai chinh - tién té cho linh vuc ndy, dé xuit giai phap co lién quan
theo muc tiéu bai viét.
3. NQI DUNG NGHIEN CUU VA THAO LUAN
3.1. Vai tro rgng lén cia nganh du lich, dich vu lir hanh bi tac dong cia covid-19

Nhin lai sau hon 35 nam d6i méi toan dién kinh té - xa hoi dat nugc, dén nay tai Viét
Nam, trong d6 cé tinh Quang Ninh thi cac doanh nghiép hoat dong kinh doanh du lich, I
hanh hau hét 1a kinh té tu nhan. Tuy nhién, c6 mot bo phan 1 cac cong ty cb phan du lich li
hanh vén 1a doanh nghiép nha nudc d4 c6 phan héa, nhung nha nuéc chi sé hitu dudi 50%
vbn diéu 18 cua doanh nghiép. Ngoai ra, con c6 ho gia dinh, ho kinh doanh ca thé va ca nhan
hoat dong trong linh vuc du lich, dich vu Iit hanh tai Quang Ninh. Bang thoi, trong thoi gian
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qua, voi cac giai phap diéu hanh chinh séch tai chinh - tién té di véi linh vuc du lich, dich vu
I hanh cua ca nudéc, trong d6 c6 tinh Quang Ninh khoéng nging doi mai, hoan thién, binh
dang vé thué, phi, 1ai suat, von vay, phat hanh trai phiéu doanh nghiép vai tit ca thanh phan
kinh té khac, nén nganh nay c6 toc do phat trién nhanh hang dau trong céc linh vuc kinh té
cua Viét Nam, caa tinh Quang Ninh, dic biét la thanh phé Ha Long.

Trong nhirng ndm gan day, du lich I hanh 1a nganh kinh té mii nhon cuaa Viét Nam,
cua nhiéu dia phuong ven bién, nhat Ia tinh Quang Ninh. Vi s6 lugng khéch du lich trong va
quéc té tang truong binh quan 20%/nam, doanh thu hoat dong du lich i hanh ciing ting
truéng binh quén trén 20% mdi nam, riéng Quang Ninh dat t&i trén 24%/nam trong khoang 10
nam gan day, da dem lai ngudn thu rat 16n cho cac linh vuc ¢é lién quan truc tiép dén du lich,
dich vy Ii hanh, tao sé ddng viéc 1am lao dong dia phuong va kich thich cac nganh kinh té co
lien quan khac ciing phét trién.

Hoat dong du lich, dich vu It hanh dem lai thu nhap va viéc 1am cho rét nhiéu doanh
nghiép, ho kinh doanh khac nhau. Truéc tién, d6 chinh 1a cac Céng ty du lich, I hanh; tiép
dén 1a cac don vi van chuyén, nhu: hang khong, san bay Van Bon, rong hon 1a san bay Noi
Bai va san bay Cét Bi lién quan truc tiép dén khach di va d¢én Quang Ninh; xe buyt van
chuyén khéch du lich, tau thuyén; bén canh d6 1a cac khach san, nha hang, Resort, cc trung
tdm tham quan, van canh, vui choi giai tri; va sau cung chinh la c&c cira hang phuc vu khéch
du lich. Nganh kinh doanh du lich, dich vu I hanh Quang Ninh trong giai doan bi anh huéng
I6n cua dai dich Covid-19 hién nay, véi 4 lan song: thang 3-4/2020 trong ca nudc; thang 7-
8/2020 tai Ba Ning va nhiéu tinh mién Trung; thang 2-3/2021 tai Quang Ninh, Hai Dwong va
Hai Phong; cac thang 7, 8, 9/2021 tai nhiéu dia phuong trong ca nudc. Dac biét 1a giai quyét
cac van dé vé tai chinh, tin dung cua cac doanh nghiép trong linh vuc ndy mét cach cé hiéu
qua dé vuot qua kho khan ¢ tinh cdp bach nhu hién nay ¢ Viét Nam, hay ¢ cac dia phuong
ven bién, trong d6 ¢6 tinh Quang Ninh.

3. 2. Chinh sach tai chinh - tién té déi véi nganh du lich, dich vu lir hanh trong giai doan
dién ra dai dich

Chinh séch tai chinh va chinh sach tién té I1a hai chinh sach kinh té vi md c6 vai tro
quan trong hang dau, do B¢ Tai chinh va Ngan hang Nha nudc (NHNN) Viét Nam tryc tiép
diéu hanh theo cac cha truong cua Chinh phu, thuc hién cac myc tiéu phat trién kinh té - x&
hoi cua dat nuge, dén hoat dong du lich, dich vy lir hanh. G Quang Ninh, d6 1a S¢ Tai chinh,
chi nhanh NHNN tinh Quang Ninh, cac dinh ché tai chinh, cac chi nhanh Ngan hang Thuong
mai (NHTM), chi nhanh Ngan hang chinh sach x& hoi trén dia ban tinh Quang Ninh.

Tai cac thoi diém dai dich Covid-19 dién ra manh va phai gian cach xa hoi, gay ra
nhitng dut gay trong cac hoat dong di chuyén, dich vy toan cau hién nay, hai chinh sach kinh
té: tai chinh - tin dung lai cang cd vi tri dac biét quan trong hd trg nganh du lich, dich vu li
hanh vuot qua kho khan. Hon thé nira, hai chinh sach d6 con gop phan thuc hién thanh cong
chién lugc phat trién du lich, dich vu I hanh, mot nganh kinh té mii nhon cua dat nuéc, cua
nhiéu dia phuong ven bién, caa tinh Quang Ninh trong giai doan hién nay ciing nhu dén nam
2025 va tam nhin dén nam 2030.

Nganh du lich, dich vu It hanh tao mét khéi luong I6n viéc 1am cho nhitng ngudi lao
dong truc tiép trong nganh dén nhitng lao dong gian tiép: san xuat hang ban cho khach va 1am
dich vu, phuc vu cho du khach, san xuét luong thuc - thuc phdam cho du khach, ngudi lao
dong trong céac khu du lich,...\Vé mat tai chinh tién t&, du lich, dich vu I hanh cing nhitng
linh vuc c6 lién quan truc tiép, gian tiép, sa dung mot khdi lugng Ion vén tin dung ngan hang
dé dau tu cho mua siam phuong tién van chuyén, xay dung va van hanh cac co so luu tra.
Khach du lich va cac don vi I hanh, cac don vi ¢6 lién quan st dung cac loai dich vu thanh
toan, nhit 1a thanh toan dién tu, thé tin dung quéc té va mua béan ngoai té,... Ngan sach nha
nuGc CAC cap cua ca nude, cua dia phwong ven bién, caa tinh Quang Ninh thu duoc cac khoan
thué, phi, 1& phi, tir phi Visa, dén phi xuat nhap canh, phi cang hang khéng; dic biét la thué
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cac loai, tir thué doanh nghiép, dén thué thu nhap ca nhan cua cac vj tri khac nhau trong nganh
hang khong, san bay, khach san, céng ty du lich, cong ty I&r hanh. Do d6, do anh hudng caa
dai dich Covid-19, nganh du lich, dich vu I hanh dang bi anh huéng ning né, chua biét khi
nao co thé khoi phuc lai dugc nhu nam 2019.

3.3. Khé khan caa nganh du lich, dich vu lir hanh trong ca nwéc va tinh Quang Ninh
3.3.1. Kho khan chung cua nganh du lich li¢ hanh ca nwoc

Ké tir khi dich bang phét tir diu 2020 dén nay, ngay 25/9/2021, Viét Nam d4 ghi nhan
736.919 ca nhiém, 505.859 nguoi khoi bénh, 212.896 bénh nhéan dang diéu tri ,...[Bo VY té
(2021)]

Trong béi canh dai dich Covid-19 xay ra tir ddu thang 2/2020, cac hoat dong du lich
quéc té va trong nude bi ngung tré. Tir dau thang 6/2020 dén giira thang 7/2020 dich bénh tai
Viét Nam vé co ban duoc kiém soét, du lich trong nuéc dang dan dan khéi phuc. Tuy nhién,
tir cudi thang 7/2020, dai dich ¢ Viét Nam bung phat lai, tiép tuc anh huéng manh dén hoat
dong du lich trén toan qudc. Véi dién bién phuc tap cua dich Covid-19 bung phét tro lai tai
mét sé dia phuong, hoat dong du lich, I hanh trén ca nugc mot 1an nira da bi ngung tré tir
cubi thang 7/2020 dén giita thang 9/2020. Cudi thang 2 va dau thang 3/2021, dai dich nay tiép
tuc dién ra tai Hai Duong, mot sé noi tai Hai Phong, Hung Yén, Quang Ninh,... mac du dén
nay da dugc kiém soat, nhung xuat hién bién thé maoi Omicrom, dang gia ting manh & nhiéu
dia phuong tir cudi thang 2/2022 dén nay. Do tdm Iy lo ngai, trong nam 2020 va thoi gian qua
nhiéu khach du lich d& hodn, huy chuong trinh du lich, dich vu da dat trudc va yéu cau hoan
tién lai 100%. Tir thang 7/2021 dén cubi thang 9/2021, du lich, dich vu lix hanh tiép tuc bi
ngung tré.

Tai tinh Quang Ninh, trong dot dich lan thir 4, quy 3/2021, s6 truong hop FO khdng
nhiéu va dén giira thang 9/2021 co ban duoc kiém soat. Tuy nhién, do anh huéng cua dai dich
chung trén thé gigi, trén ca nudc, tinh hinh d6, nguy co gay ra tinh trang no dong Ian nhau
gitta cac doanh nghiép du lich, I hanh, lueu trd, dich vu an uéng, dich vu van tai, hang
khong...; kém theo d6 1a nguy co gay ra no xau, no qué han vén tin dung ngan hang, sut giam
doanh sé thanh toan qua ngan hang; no thué, ng bao hiém x4 hoi,...dang gia tang. Nguoi lao
dong trong nganh nay mat viéc lam, phai huong trg cip mat viéc hay khong c6 thu nhap, anh
huong 16n dén phat trién kinh té, an sinh x& hoi va can doi ngan sach nha nudc. Vi vay, can
phai c6 giai phap tai chinh - tién té kha thi, hiéu qua dé tao diéu kién cho nganh nay khic
phuc kho khin hién nay, c6 diéu kién phuc hoi sau Covid-19 1a hét stc cap thiét di voi nén
kinh té Viét Nam, di véi tinh Quang Ninh.

Tai thoi diém dau nam 2021 san bay Van Bon bi d6ng ctra sau d6 d mé trg lai, nhung
luu lwong khach rét it. San bay nay bi anh huong va tinh Quang Ninh, Vinh Ha Long ciing bi
anh huang nghiém trong, hoat dong du lich bi nging lai. [Tong cuc du lich Viét Nam (2020 -
2021)]

Do anh huong cua Covid-19, trong khoang thoi gian tir thang 2/2020 dén nay cac
doanh nghiép van tai du lich trén dia ban tinh Quang Ninh gan nhu déng cira vi khodng c6
khéch; 95% doanh nghiép lir hanh dimng hoat dong. Cong suat phong caa cac doanh nghiép
luu trd, khach san, resort tai Quang Ninh gan nhu khdng cé khach, trir mot s khach la chuyén
gia, khach céach ly. [Tong cuc du lich Viét Nam (2021)]

Nhiéu du 4n xay dung khéch san, nha nghi, co s& dich vu cd lién quan phuc vu khéch
du lich & B&i Chay, Méng Cai, mot s6 noi khéc trén dia ban tinh Quang Ninh phai dung thi
cdng, mot phan phai gidn cach x4 hoi do anh huéng cua dich bénh, nhung nguyén nhan chinh
la ngudn khach thué khong cé va chua biét khi nao dich bénh dugc khdng ché hoan toan. Vén
vay va vén huy dong cua chu dau tu bi dong lai, cdng nhan khdng cé viéc lam, cac nha thau
cung ung vat tu nguyén nhién vat liéu ¢ Quang Ninh va cac dia phuong c6 lién quan ciing bi
anh huong.

Ky yéu Hoi nghi KHCN lan 7, thang 5/2022 267



TRUONG PAI HOC CONG NGHIEP QUANG NINH

Do anh hudng caa dai dich, trong ca nudc noi chung va tai tinh Quang Ninh ndi riéng,
Nhiéu doanh nghiép va ho kinh doanh ca thé, tu nhan hoat dong du lich, dich vu I hanh va
céc linh vuc ¢6 lién quan khong phat sinh doanh thu, nén khdng c6 kha ning tra lai tién vay
vén. Cac NHTM thuc hién Théng tu sé 01/2020/TT-NHNN va Thong tu sé 03/2021/TT-
NHNN, tién hanh giam I4i sut cho vay 1%-2%, co cAu lai no, kéo dai thoi han tra no, 10i thoi
han tra ng cho khach bi anh huong béi dich Covid-19 va thudc dién duoc tai co cau, chua cd
chinh sach IUi thoi gian tra 14i vay. Do khong c6 tai san thé chap nén nhiéu doanh nghiép du
lich, 1& hanh, leu trd, an udng, van tai,... du khach rat kho tiép can goi vay wu dai cia ngan
hang. Ngoai ra, du lich cting dugc danh gia Ia nhém nganh rui ro cao, khéng c6 kha nang tra
no do khach di du lich chua nhiéu nhung doanh nghiép van phai tra cac chi phi duy tri hoat
dong... nén cac NHTM lai cang e ngai cho vay méi cac khoan vén dé doanh nghiép tiép tuc
dau tu du 4n do dang. [Ngan hang Nha nuéc (2021)]

Cac NHTM dang trién khai g6i hd tro tin dung cho céc doanh nghiép dau tu kinh
doanh dich vu du lich - nha hang, khach san, doanh nghiép kinh doanh dich vu I hanh, van
tai du lich, khu du lich, vui choi giai tri... theo Thong tu sé 01/2020/TT-NHNN va tir thang
9/2021 14 Thong tu s6 14/2021/TT-NHNN sira di Thong tu s6 01/2020/TT-NHNN. Theo d6,
cac NHTM gidn no, diéu chinh ky han no, ... cho cac doanh nghiép trong nganh gap khé khin
boi ngudn thu dat gay do dich Covid-19. Linh vuc kinh doanh du lich, dich vu I hanh caa
tinh Quang Ninh, ké ca doanh nghiép va ho kinh doanh déu dugc cac chi nhanh NHTM tai co
cau lai cac khoan no, giam lai suat vén vay theo 2 vin ban phap ly néi trén. [Ngan hang Nha
nudc (2021)]

Tur dau nam 2020 dén nay, tac 1a trong gan 2 nam qua, cac NHTM d4 va dang tiép tuc
giam cac loai phi thanh toan cho cac doanh nghiép, ho kinh doanh trong nganh du lich, It
hanh, khach du lich néi riéng va khach hang noi chung. Cac NHTM d& giam tat ca céc loai
phi trong giai doan dich cao diém. NHNN ciing thuc hién 2 lan diéu chinh giam 14i suat thi
truong mé (OMO), 4 suat tai cap von, mot sb 14i suat diéu hanh khac, tao diéu kién cho cac
NHTM giam l4i suat cho vay cho cac doanh nghiép, to chirc, don vi, lién quan truc tiép va
gian tiép dén du lich, lir hanh ma khong anh huéng dén muc tiéu kiém ché lam phét. Trén
pham vi ca nuéc, cadc NHTM co cau lai no cho céc doanh nghiép thudc nganh du lich, dich vu
It hanh véi tri gia trén 35.000 ty ddng, tai tinh Quang Ninh khoang trén 1.200 ty ddng dé
khong gia tang ng Xau, no qué han, phat sinh cac khoan ng xau mai caa nhém cac nganh kinh
té bi anh huong truc tiép bai du lich, dich vu, It hanh, tir dai dich Covid-19. Cac NHTM tiép
tuc cho vay cac khoan no mai cua céc du an du lich dich vy, lir hanh dang trién khai d& dang
véi 180 suat wu dai hodc 1ai suat thap dé cé chi phi tra luong cho d6i ngii can bo cdng nhan
vién theo goi tin dung do Ngan hang chinh sach x& hoi trién khai. [Ngan hang Nha nudc
(2021)]

Khoéng chi d6i mit véi nhitng thiét hai ning né vé kinh té, cac doanh nghiép du lich, I
hanh hién nay con dbi mat véi viéc gitr ngudn nhan luc chat lwong cao, bai trong béi canh
nhiéu nguoi lao dong nganh du lich bi mat viéc 1am, nhiéu lao dong chit lwong cao caa nganh
du lich d& chuyén sang nganh khéc.

3.3.2. M¢t s6 kho khan cia nganh du lich tinh Qudng Ninh

Dai dich COVID- 19 d4 tac dong 16n dén doanh nghiép hoat dong kinh doanh khdi
nganh du lich, dich vu cac dia phuong ven bién nhu: Kinh doanh khéach san luu trd. Tai
Quang Ninh kinh doanh tau thuyén van chuyén khach tham quan vinh Ha Long bi ngung tré
hoan toan. Tai thoi diém dau thang 4/2021, sau nhiéu thang anh huong dich bénh, Quang
Ninh cé 126 doanh nghiép kinh doanh tau du lich d& gui don xin tam dung hoat dong, doanh
nghiép kinh doanh luu trd chi duy tri céng suit phong tir 3-10% d4 anh huong dén viéc 1am,
doi sdng cua gan 10.000 lao dong. Do anh huéng cua 1an séng Covid-19 lan the 3, trong quy
1/2021 va lan song thtr 4 trong quy 3/2021, luong khach du lich dén Quang Ninh thap nhat
trong lich sir nganh ndy & dia phuong, khién hon 500 tau du lich nam b, cung hang nghin
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khéch san, nha nghi dong cua; cac nha hang, ctra hang luu niém, c&c co s¢ dich vu khac co
lién quan ciing ngirng hoat dong. Trudc dién bién méi, phuc tap, kho luong caa dich Covid-
19 trong 9 thang dau nam 2021, c6 gan 900 doanh nghiép gap khé khan trong san xuat, kinh
doanh nhu: tiéu thu san pham, hang héa tén dong, vén bi chiém dung, don hang méi giam stt
nghiém trong.

Theo Bao hiém x4 hoi tinh Quang Ninh, chi vai lan séng Covid-19 thir 2, trung tuan
thang 8.2020, trén dia ban Quang Ninh con 1.459 don vi, doanh nghiép no tién BHXH,
BHYT, BHTN tir 3 thang tro 18n vai sé tién 1a 103,5 ty dong, anh huong tac dong dén 14.261
lao dong. D6 1a con sé dén quy 3/2020, con thuc trang no dong bao hiém sau dot dich the 3
va thir 4, tinh dén thang 9/2021 chic chan gia tang rat Ion.

Theo So Du lich tinh Quang Ninh, tir dau nam 2021 dén hét thang 3/2021, dia phuong
chi d6n khoang 1,35 triéu khéch, giam 2,25 triéu khach so véi dy kién; va giam 40% so voi
cuing ky 2020; tong thu du lich uéc dat 2.565 ti dong, giam 4.635 ti dong so vai ké hoach va
giam 44% so véi ciing ky 2020. Trudc d6, nam 2020, Quang Ninh d4 tung ra cac goi kich cau
du lich vao nhiing thai diém dich bénh duoc kiém soat tét. Tuy nhién, dot dich bung phéat 1an
thir 3 da “dénh chim” nd lyc vyc day nganh du lich. Tir dau nam dén nay, khoang 20.000 lao
dong bi mat viéc 1am va ké hoach dén 3,6 tri¢u khach du lich trong quy 1/2021 bi pha san.
Sau khi khdng ché dugc 2 6 dich 16n & huyén Van Pon va thi xa Pong Triéu, tir ngay
2/3/2021, Quang Ninh bét dau tai khoi dong nganh du lich, nhung tam thoi chi don khéch noi
dia, Vi cac quy dinh kiém soét chat ché ngan ngira nguy co lay lan cua dich bénh. Tir thang
4/2021 dén nay, khéach du lich &én Quang Ninh gan nhu sut giam hoan toan, hau nhu khéng
c6 khach quoc té dén véi Vinh Ha Long. [Sé du lich tinh Quang Ninh (2018-2021)]

Téng lugng khéch du lich 9 thang nam 2021 cua tinh Quang Ninh woc tinh chi dat
khoang 2,584 triéu luot nguoi, bang 43,9% cung ky nam 2020 va 31,9% so vai kich ban cua
tinh Quang Ninh dua ra. Cu thé kich ban 1a tinh Quang Ninh d6n 8,1 triéu luot khéach trong
nam 2021. Téng doanh thu du lich 9 thang nam 2021 cua tinh Quang Ninh dat 5.045 ty dong,
bang 40,9% cung ky nam 2020, dat 31,1% so véi kich ban (kich ban la 16.200 ty dong). [So
du lich tinh Quang Ninh (2018-2021)]

Néu so voi thoi diém truéc khi xay ra dai dich, thi hoat dong du lich caa nam 2021
con giam & muc d6 rat 16n. Cu thé, nam 2019, téng khéach du lich &én Quang Ninh dé dat trén
14 triéu luot, ting 14% so véi nam 2018, trong d6 khéach qudc té dat 5,7 triéu luot. Thoi gian
luu tri cia du khach da cé nhitng chuyén bién rd rét tir 2,16 ngay trong nam 2017 1én 2,74
ngay trong nam 2019. [S& du lich tinh Quang Ninh (2018-2021)]

Mic chi tiéu binh quan cho mot du khéch tai tinh Quang Ninh trong nam 2019 cé thay
d6i tich cuc, ting 9% so véi nam 2018, dat 2,1 triéu dong/luot khach. Nhiing thay ddi trén da
g6p phan dwa téng doanh thu tir khach du lich nam 2019 dat 29.487 ty dong, bang 125% so
véi nam 2018, dong gép vao thu ngédn sach noi dia cta nganh du lich dat 3.568 tang 30% so
véi nam 2018 (chiém 10,7% tong thu ngan sach noi dia caa toan tinh). [S¢ du lich tinh Quang
Ninh (2018-2021)]

Dé thao g& kho khan cho cac doanh nghiép du lich, li hanh, dich vu c6 lién quan dén
du lich, cac ngan hang trén dia ban tinh Quang Ninh d4 thyuc hién diéu chinh ky han ng, co
cau lai ng cho khach hang, vai sé tién trén 2.000 ty dong, bén canh d6 giam 14i suat cho hang
tram khach hang trong nganh nay & Ha Long, B4i Chay va cac diém du lich khéc, voi sé l4i
suat wac tinh Ién téi 11 ty ddng. Bén canh do, téng s6 phi dich vy thanh toan da giam cho
khéch hang Ién téi 1,26 ty dong. [Ngan hang Nha nudc (2021)]

3.4. Mt sb6 nhan xét va danh gia

Khi tinh hinh dich Covid-19 trén thé gisi dang duoc kiém soat, nganh du lich phuc
hoi. Song, dai dich con phirc tap va khé luong, nén nganh du lich can d¢am bao vira kich cau
du lich, thay méi céc san pham du lich pht hop trong tinh trang méi, vira dam bao cong tac
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phong dich. Ngoai ra, cac tinh cn chd trong cong tac sb héa, to chirc san giao dich truc tuyén,
day manh cbng tac quang ba, giéi thiéu cac san pham du lich trong tinh trang binh thuong
moi.

Hi¢p hoi van tai hang khong qudc té (IATA) du bao san lugng hanh khach nam 2021
s& chi dat 33% so vé6i nam 2019, tong mic |0 du kién 95 ty USD. Ngoai ra, uéc tinh phai dén
nam 2022, cac hang hang khong trén toan cau méi hét 16. Nganh hang khong tai Vit Nam
ciing da chju tac dong dang ké tir 3 dot bung phat dich bénh. Thj truong qUOc té hién nay van
dong bang, do vay hoat dong bay cua cac hang phan 16n chi 1a van chuyén khach hdi huong,
van chuyén chuyén gia va van chuyén hang hoa.

Tai Viét Nam, cac hang hang khong ciing sut giam t&i trén 90% sb lugng van chuyén
khach qudc té, trén 80% sb luong khach trong nudc.

4. KHUYEN NGHI CHINH SACH
4.1. Mgt 13, d6i véi nganh tai chinh - ngan hang

- Doanh nghiép lix hanh 1a luc lwong nong cét cua nganh du lich. Cac doanh nghiép Iir
hanh, luu trd, van chuyén va cung tng dich vu c6 mdi quan hé tuong hd chat chg, cung tao
nén sicc manh, déng gop vao két qua chung cua nganh du lich. Nén dang bi yéu, c6 nguy co
dut gdy bat ky mot mat xich nao trong chudi lién két nay dang anh huong rat Ion dén hoat
dong chung cua ca nganh du lich, anh huéng dén linh vyc tai chinh tién té cua nén kinh té.
Hién nay, rat nhiéu doanh nghiép trong linh vuc du lich, dich vu i hanh, cac ho gia dinh kinh
doanh ca thé noi chung, trong d6 cé tinh Quang Ninh rat can cé4c giai phap tai chinh - tién té
linh hoat va phu hgp.

- Cu thé Bo Tai Chinh can trinh cap c6 tham quyén tiép tuc mién giam thué, gian thoi
han nop thué, gidn nop BHXH, giam ty Ié phi cong doan cho céac hoat dong kinh doanh du
lich, dich vu It hanh. B Tai Chinh can nhac, nghién ctu, tham muu, dé xuit cho phép cac
doanh nghiép du lich, I hanh, huéng dan vién du lich cham nop thué VAT, thué thu nhap
doanh nghiép, thué thu nhap ca nhan, bao hiém x4 hoi nam 2020 va nam 2021 dén hét thang 3
nam 2022; chi tra bao hiém that nghiép cho ngudi lao dong phai nghi viéc do Covid-19. Mién
thué gia tri gia taing (VAT) cho tiéu dung du lich va cac doanh nghiép du lich trong vong 2
nam; giam 50% thué VAT cho tiéu dung du lich va cac doanh nghiép du lich trong nam 2021;
giam chi phi mdi truong cho cac doanh nghiép du lich, giam thué khoan déi vai cac ho kinh
doanh du lich ca thé trong nam 2021.

- S¢ Tai Chinh tinh Quang Ninh can diéu tra, nam sat thuc té nhu cau can duogc hd tro
vé thué, phi, 1& phi caa nganh du lich, dich vu I hanh trén dia ban tham muu cho UBND tinh
¢6 nhitng chinh sach phi hop véi tham quyén caa dia phuong, hay bao céo Bo Tai Chinh téng
hop trinh Chinh phu, Québc hoi dé c6 bién phap tai chinh hd tro kip thoi.

- Nganh ngan hang tiép tuc co cu cac khoan no, gian thoi gian tra no, khoanh mon
no, khoanh tién 14i vay va khéng tinh 14i vay qué han... cho doanh nghiép nganh du lich. Céc
chi nhanh NHTM tai Quang Ninh can tiép can khach hang, nim bat nhu cau cua khéch hang.
Tiép tuc hd tro von cho cac doanh nghiép, ho kinh doanh du lich, dich vu I hanh cé thém
ngudn luc tin dung vuot qua khé khan hién nay. Duy tri va dam bao da nang luc phuc vu khi
khach du lich quay tré lai Quang Ninh trong diéu kién dich duoc kiém soét hoan toan.

- Can dua cac d6i turong doanh nghiép vira va nho, chi nha hang, chu co s leu tra,
cha nha & ¢6 phong cho khéch du lich thué (homestay), ngudi lao dong mét viéc lam trong co
s& luu tri du lich, dich vu lir hanh vao dién dugc hd trg trong géi 62.000 ty dong nham gidp
nguoi dan gap khé khin chdng dich Covid-19; mién phi cip méi, cap doi, cap lai Gidy phép
kinh doanh I hanh quéc té, noi dia, thé huéng dan vién du lich trong nim 2021 va quy
1/2022.

- Céc giai phap tai chinh - tién té d6 can duoc hd tro cho nganh du lich, dich vu li
hanh it nhat 1a dén hét thang 3/2022 va chd co hoi phuc hdi cua khéach du lich, du béo 14 tir
dau quy 2 nam 2022.
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4.2. Hai 13, d6i véi Chinh phi va cac bd nganh cé lién quan

- Bdi véi cac co s& dao tao du lich, ciing can dugc Chinh phu hd tro tai chinh cho dau
tu cac co s¢ co ap dung chuong trinh gido duc truc tuyén, dao tao theo tiéu chuan nghé Du
lich Viét Nam. Cu thé 1a hd tro cac co so dao tao xay dung, nang cap ha tang phuc Vu day va
hoc truc tuyén; hd trg dao tao giao vién day hoc truc tuyén; hd tro xay dung, nang cap chuong
trinh hoc truc tuyén; hd tro cong tac tuyén truyén, khuyén khich cac doanh nghiép du lich
cdng nhan két qua hoc tap va tuyén lao dong c6 ching chi dao tao, boi dudng truc tuyén tai
Cac co so dao tao du lich...

- Chinh phu can c¢6 ngudn tai chinh cu thé hd tro doanh nghiép du lich tham gia xtc
tién du lich quéc gia. Cu thé, doanh nghiép khong phai d6ng bat ky khoan chi phi nao; duoc
hé tro chi phi thi thuc, hd tro chi phi vé may bay cho mét can bo hoac mot doanh nghiép du
lich tham gia chuong trinh.

- Chinh phu thanh Iap t6 cong tac lién nganh ciing cac lanh dao dia phuong trién khai
cac bién phap thic day du lich phat trién. Trong thoi gian t&i Chinh phu can c6 chinh séach
kich cau du lich, dam bao su tham gia hiéu qua cua toan nganh du lich ciing nhu cac bo,
nganh lién quan. Cac bo, nganh, dia phuong can xay dung chinh sach kip thoi va ddng bo hd
trg doanh nghiép du lich giam thiéu kho khan, thiét hai, giup doanh nghiép du lich phuc héi,
g6p phan dua nganh du lich dan tré lai voi hoat dong binh thuong.

- Chinh phu chi dao hodc c6 vin ban cho phép ap dung d6i voi nganh du lich thir
nghiém, 4p dung muc gia dién theo don gia dién san xuat cho céc co so kinh doanh nha hang,
dich vu luu tra du lich thay vi ap dung mac gia dich vu trong mét nam.

- Chinh phu can chi dao NHNN, Ngan hang chinh séch x4 hoi, don gian héa thu tuc,
quy trinh, quy dinh, diéu kién vay vén tra luong cho ngudi lao dong trong géi 16.000 ty dong
vén uu dai caa Chinh phi.

- Nganh du lich can tap trung vao thi truong du lich trong nudc, dé giir khach noi dia,
giit nhan sy cho nganh du lich. Chinh phu can khuyén khich cac nganh, céc cap, cac cong
ty,... huong ang chuong trinh kich cau du lich “Ngudi Viét Nam di du lich Viét Nam” dé
khdi phuc thi truong du lich Viét Nam. Trong du lich noi dia, rat can su vao cudc cua chinh
quyén dia phuong. Can thuc hién cac tam giac du lich dé kich cau cho cac dia phuong. Cac
dia phuong ven bién, nhit I1a tinh Quang Ninh can chi dong hon trong céc hoat dong kich cau
du lich cua dia phuong minh.

4.3. Ba 13, d6i véi cac dia phwong va tinh Quang Ninh

- Céc dia phuong trong ca nude ndi chung, nhat 1a tinh Quang Ninh can giam 50% chi
phi tham quan di tich, danh lam thang canh dé thu hat khach. Cac dia phuong, tinh Quang
Ninh can hd trg cac doanh nghiép du lich, Iit hanh, van tai khach du lich, ... tiép can duogc céc
g6i ho tro tai chinh cua Chinh phu thong qua bién phéap chi dao cac s¢ nganh ¢ dia phuong
linh hoat trong xem xét cac thu tuc, diéu kién duoc hd tro.

- Hoi dong nhan dan tinh Quang Ninh, UBND tinh Quang Ninh giam tién thué dt,
tién thué st dung dat va cho phép doanh nghiép du lich cham nop thué dat, tién thué dat nam
2021 dén hét thang 6 nam 2022 nham tao diéu kién cho doanh nghiép phuc héi kinh doanh.
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Financial and monetary solutions to support the sustainable
development of Quang Ninh tourism industry

Dac Hung Nguyen
Hung Yen University of Technology and Education

Abstract: In the current period, globally as well as in Vietnam, the travel and tourism
industry is the industry that has been greatly affected by the Covid-19 pandemic, workers in
the industry have lost their jobs. On a national scale, localities with advantages in developing
marine tourism are greatly affected in this field. Especially, Quang Ninh province has the
strength to attract international and domestic tourists to Ha Long Bay, Chinese tourists
through Mong Cai border gate; Domestic visitors to Yen Tu, Cua Ong, Mong Cai have
completely stalled from February 2020 until now. Although Quang Ninh province has some
measures to relax and reopen tourism within the province from September 21, 2021, visitors
from outside the province, international tourists in general and Chinese tourists in particular
have not been able to come to Quang Ninh yet. Ning. As for the tourism industry of coastal
localities in the North, this is the most typical locality, affected by the Covid-19 pandemic.
That situation greatly affects employment, people's income, revenue of tourism, service and
travel establishments, state budget revenue, lending activities of the banking industry, to
recover bank loans. The article focuses on clarifying the above contents and proposing
related solutions.

Keywords: Finance - currency, tourism, Quang Ninh, sustainable development..
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Mob hinh nén kinh té Viét Nam trong giai doan chiu dnh hwéng ciia
dich Covid - 19

Nguyén Thi Mo**, LuShiChang? Tran Thi Thanh Hwong"
YTrwong Bai hoc Cong nghiép Quang Ninh

Truong Pai hoc Ky thugt Cong trinh Liéu Ninh - Trung Quéc

*E-mail: nguyenmocngn@gmail.com.vn; Mobile: 0904351284

T6m tdt: Dich Covid-19 dang lam xdo trén chudi cung #ng toan cau, lam nhiéu doanh
nghiép bugc phdi tam ngieng hoat déng, lam nguwoi lao déng bi mat viéc 1am. Cau hgi can lam
gi dé vira chéng dich, vira phét trién kinh té dang tré 1€n cap thiét hon bao gio hét. Bai bao
cung cap mgt md hinh nén kinh té Viét Nam hién nay. Thong qua ham san xuat Cobb-Douglas
sir dung sé liéu thang ké tinh ra téng hé sé co gian nhé hon 1, nghia la nén kinh té Vigt Nam
dang trong tinh trang hiéu sudt giam dan theo quy md. Tix mé hinh ndy sé cung Cap co so
khoa hoc dé danh gid, xem xét tir d6 dwa ra gidi phap phi hop nham tdn dung loi thé thoi ky
“dén sé vang”.

Tar khod: Covid - 19, gidi phap, liec lwong lao déng, tang triong kinh té, viéc lam.

1. DAT VAN PE

Hién nay, nén kinh té toan cau dang trai qua giai doan am dam chua timg ¢ tir trude dén
hay va nguyén nhan d6 mang tén dai dich COVID-19. Dai dich nay da lam gian doan chudi cung
{rng toan cau, nhiéu nha san xuat phai tam ngiing hoat dong va nhiéu nguoi lao dong bi mét viéc
lam.

Theo Tb chirc Lao dong Quéc té 1LO, do anh huéng caa dich bénh ma s gior 1am viéc
toan cau nam 2020 sut giam 8,8% so véi Quy IV ndm 2019. Muc sut giam nay bao gdom ca s6
gio 1am viéc bi giam ciia nhitng nguoi van ¢6 viéc 1am va nhiing ngudi bi mat viéc. Dang luu v,
khoang 71% sb ngudi bi mat viéc (twong duong 81 triéu nguoi) quyét dinh roi bo thi truong lao
dong, thay vi di tim cong viéc khac va tro thanh nguoi that nghiép. Nhiing thiét hai vo cuing 16n
nay khién thu nhap tir lao dong trén toan cau giam 8,3%, tuong duong vai 3,7 nghin ty d6 la My
hay 4,4% tong san pham quéc ndi toan cau.

Dich bénh dén nay van chua c6 dau hiéu két thic nén rat can nhing giai phép vua glup
cho ngudi lao dong Viét Nam sém tro lai 1am viéc, vira tan dung triét dé thoi ky “dén sO vang”,
vira gitr vitng muc tiéu tang trudng kinh té. Va nhing giai phap hiéu qua can dya trén nhitng can
ctr khoa hoc, bai bao dé xuat mot phuong phap xay dung mo hinh nén kinh té Viét Nam. Tu mo
hinh dugc x@y dung sé tao ra mét co s khoa hoc 1am can cir dua ra cac giai phap.

2. TANG TRUONG KINH TE
2.1. Tong quan vé ting trudng kinh té ciia Viét Nam

Tang truéng kinh té 12 sy gia tang ctia tong san pham qudc ndi, hodc tong san luong quéc
dan, hoac quy mé san lugng quoc gia tinh binh quan trén dau ngudi trong mét thoi gian nhat
dinh.

‘Thoéng thuong, tang truong kinh té thuong dugc do bang chi s6 tdc d6 tang truong tong
san pham quoc ndi. Nhin vao hinh 1, s€ thay tinh hinh tang truong kinh te cua Viét Nam giai
doan tir nam 2010 dén nam 2020.
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GDP, %

2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020

Nguon: Tong cuc Thong ké Viét Nam
Hinh 1. Téc 6 phat trién kinh té cuia Viét Nam giai doan tir nam 2010 dén nam 2020

‘ Nér} kiph té Viét Nam do hoi nhap sdu rong nén bi tic dong va phu thudc nhiéu vao
nén kinh té thé gidi. Sau anh hudng tir cugc khung hoang tai chinh vao nam 2008 - 2009 thi
dén nam 2012 lai phai d6i du v6i bung nd no céng ¢ chéu Au. Nén kinh t€ Viét Nam dén 6n
dinh va dat dinh diém ting truéng & muc 7,1% vao nam 2018. Budc sang nam 2020 do anh
huong cua dai dich Covid - 19, toc do tang truong dat 2,9%, dé dat dugc con so nay la ca mot
su no luc khong hé nhé ctia toan Dang, toan quan va toan dan.
Bdng 1. Théng ké toc do tang trieong kinh té ciia mét sé nude trén thé gidi nam 2019 va 2020

. Nam
STT|  Nuge 2019 | 2020
1 | United States 2,2 -3,5
2 | Euro area 1,3 -6,6
3 | Japan 0,3 -4,8
4 | China 6,1 2,3
5 | Indonesia 5 -2,1
6 | Thailand 2,3 -6,1
7 | Vietnam 7,0 2,9
8 | Turkey 0,9 1,8
9 | Poland 45 -2,7
10 | Brazil 1,4 -4.1

Nguon: The World Bank

Pai dich Covid - 19 tir khi xuat hién dén nay van chwa c6 dau hiéu cua sy két thuc. Pa
bbn lan bung phat ¢ Viét Nam va gy anh huong nghiém trong dén doi séng ciia nguoi dan,
lam giam téc do phat trién kinh té.

2.2. Céc nhan té anh hwéng t6i ting truéng kinh té

. Cac nha kinh té hoc ngudi My 1a Charles Cobb va Paul Douglas duoc thir nghiém voi
bang chung thong ké cua Charles Cobb va Paul Douglas ndam 1982 c6 dang tong hop la:
Y =f(K,L,A) 1)
‘Trong quy trinh san xudt dé tao ra mot hodc mot s dau ra ngoai phan dong gop cia

nhan t6 lao dong va vbn thi con mot phan gia tri moi do mot bo phan vo hinh tao ra. B phén
khong nhin thdy nay chinh 1 tac dong tong hop ctia cac yéu té dau vao va dugc goi 1a A.

Ham san xuat Cobb-Douglas c6 dang ham mil la:

Y = AKoa.LB (@)
Trong do:
Y 14 san luong san phdm san xuat;
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A 12 hing s6 ty dinh ngoai cac yéu té vbn va lao dong;

K 13 quy mé von san xudt;

L 13 quy mé lao dong dang lam viéc trong nén kinh té;

a 14 hé sb co gian cua san luong theo von;

B 12 hé s6 co gidn cua san lugng theo lao dong.

Téng hé sb co giﬁn o Va B co ¥ nghia kinh té quan trong.

Néu tong hé sé co gidn (a + B) = 1 thi ham san xuat cho biét tinh trang hiéu sut

khong thay d6i theo qui md, c6 nghia 1a cac yéu td dau vao ting bao nhiéu % thi san luong
dau ra ting bay nhiéu %.

. Néu tong hé sé co gian 16n hon 1 thi ham san xuét cho biét tinh trang hi¢u suét ting
dan theo qui mo, c6 nghia la % tang cac yéu td dau vao nhé hon % tang san luong dau ra.
‘ Néu tong hé s co gidn nho hon 1 thi ham san xudt cho biét tinh trang hi¢u sudt giam
dan theo qui mo, nghia la % tang cac yeu to dau vao l6n hon % tang san lugng dau ra.
Ham san xuit Cobb-Douglas s& dugc ung dung dé xay dung mé hinh kinh t& Viét
Nam trong giai doan hi¢n nay.
3. XAY DUNG MO HINH NEN KINH TE VIET NAM HIEN NAY
Nhin 5O licu théng ké tai bang 1 cua 10 nudc trén ‘Ehé' gio1 trong hai nam 2019 va
2020, cho thay, nén kinh t€ Viét Nam dang c6 toc do phat trién kinh t¢ 1a 7,0% nam 2019 thi
sang ndm 2020 chi dat muc tang 1a 2,9% do anh hudng boi dai dich COVID — 19.
Sau day sé 1a s6 liéu thong ké theo quy tr Quy I ndm 2020 dén Quy 11 nim 2021 (bang
2) lam dir liéu xay dung mo hinh nén kinh té Viét Nam.
Bang 2. Thong ké toc dg ting trieong kinh té tir Quy 1/2020 dén Quy 11/2021

Nim GDP, 1.000 ty déng | K, 1.000 ty dong | L, triéu nguoi
Quy I nam 2020 707,2 367,9 54,2
Quy I niam 2020 710,0 481,2 51,8
Quy III nim 2020 729,1 597,2 53,3
Quy IV nam 2020 761,7 719,6 54,0
Quy I nam 2021 795,9 567,6 49,9
Quy II nim 2021 848,5 661,1 49,8

Nguon: Téng cuc Thong ké Viét Nam
Xeét sau quy, tir Quy I nam 2020 dén Quy I nam 2021, toc do ting truong kinh té binh

quan 1a 757,1 nghin ty d6ng, tong von dau tu binh quén la 552 8 nghin ty dong va bién dong
vé lao dong binh quan 1a 52,1 tri¢u nguoi.

Ap dung ham san xuat Cobb-Douglas xay dung méj quan hé gitra lao dong va tang
truong kinh t€ cua Viét Nam trong giai doan hién nay bang viéc s dung cong cu Data
Analysis cia MS Excel 2010 thu dugc két qua nhu bang 3.

Bang 3. Két qua xi# Iy bang cong cu Data Analysis ciia MS Excel 2010
SUMMARY OUTPUT

Regression Statistics
Multiple R~ 0,8799
R Square 0,7741
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Adjusted
R Square 0,6236
Standard 0,0440
Error
Observations 6
ANOVA
df sS MS = Signh;i:cance
Regression 2 0,0199 0,0100 5,1412 0,1073
Residual 3 0,0058 0,0019
Total 5 0,0257
- Standard i Lower Upper Lower Upper
Coefficients Error tStat  P-value 95% 95% 95,0% 95,0%

Intercept 10,2633 2,3379 14,3900 0,0219 2,8231 17,7035 2,8231 17,7035
X Variable 1 0,1426 0,0848 1,6808 01914 -0,1274 0,4125 -0,1274 0,4125
X Variable2 ~ -1,1468 0,5379 -2,1320 0,1228 -2,8586  0,5650 -2,8586 0,5650

Két qua tinh toan dugc:

Hang s6 A = 28.660,7

Hé s6 co gidn o = 0,1426

Heé s6 co gian p = - 1,1468

Mo hinh kinh té c6 dang:

Y =28.660,7K0,1426L-1,1468

Co téng hé s6 co gidn a + p <1, nén kinh té Viét Nam dang trong tinh trang hiu suét
giam dan theo quy mo, nghia la % tang cac yeu to dau vao 16n hon % tang san luong dau ra.
4.KET QUA

Véi mé hinh nén kinh t& Viét Nam c6 dang:

Y = 28.660,6K0,1426L-1,1468

Ngoai y nghia cho bjét % tang cac y\éu t6 ’dé.uq vao 16n hon % ting san lugng dau ra,
con la co s¢ du bao luong von V? lao d@ng’ can thiét de dat dqqc muc tiéu tér‘lg trudng kinh te.
bay chinh la can cir khoa hoc dé dyu bao s6 lugng lao dong can thiét tir d6 d€ ra cac giai phap
cho lao dong Vi¢t Nam trong giai doan ti€p theo.
5. KET LUAN

Dich bénh Covid - 19 dé lam xao tron chudi cung tng toan cau, lam nhiéu doanh
nghiép budc phai tam ngimg san xuat, lam nguoi lao dong bi mat viée lam. Mat viéc lam
khong nhitng gay kho khin cho cudc sdng cua nguoi lao dong ma nd con la nguyén nhan gla
tang cac t¢ nan xa hoi. Dic biét hién nay, nén kinh té Viét Nam dang trong thoi ky “dan 50
vang” neu khong co giai phap dé tan dung, thi day lai tr& thanh nguy co, ganh nang cho nen

kinh te Mo hinh kinh té x4y dung 14 cin ctr khoa hoc dé giai quyét van dé cp bach cho nén
kinh té Viét Nam trong giai doan hién nay.
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The model of Vietnam’s economy in the period affected
by the Covid - 19 epidemic

Thi Mo Nguyen®, LuShiChang? Thi Thanh Huong Tran*
'Quang Ninh University of Industry
“China, Liaoning Technical University

Abstract: The Covid-19 epidemic is disrupting the global supply chanin, causing many
businesses to suspend operations, causing workers to lose their jobs. The question is what to
do to both prevent the spread spread of disease and to develop the economy is becoming more
urgent than ever. The article provides a model of the curent Viethamese economy. Through
the Cobb-Douglas production function using statistics, the total elasticity is less than 1, which
means that the Vietnamese economy is in a state of diminishing returns to scale. From this
model, it will provide a scientific basis for evaluation and consideration, thereby providing
appropriate solutions to take advantage of the “golden population” period.

Keywords: Covid-19, economic growth, jobs, labor force, solution.
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Pang Cong san Viét Nam ké thira, phat trién quan diém cia
Chii nghia Mic-Lénin vé nhan t6 con nguéi trong vin kién Pai hi XIII

Nguyén Thi Qué
Truong Pai hoc Sur pham Ky thudt Hung Yén
E-mail: nguyenthiquellct@gmail.com

Toém tdt: Myc tiéu xay dung chi nghia xd héi ¢ Viét Nam trong giai dogn hién nay,
van dé dwoc Pang va Nha nwéc quan tdm 1a nhan té con nguoi. Xay ding con nguoi méi xa
hgi chu nghia, thdm nhuan tinh than dan téc, biét dat lei ich cia qudc gia, dan téc 1én trén
hét, 1a bao ham trong @6 ca tinh than yéu nuéc, tw cuwong dan téc, phan dau vi déc ldp dan
toc va chu nghla xd hoi, 12y chi vieon |én duwa dat nuéc thoat khdi nghéo nan lac hgu. Con
nguoi méi €6 trach nhi¢m va nghia vu cong dan doi véi ban than, gia dinh, cong dong, xa hgi,
dan téc va dat nuéc; 1a tinh than tir ton dan tgc trong quan hé quoc té. Ké thira quan diém
cuia Chu nghia Mdc - Lénin vé van dé con nguoi lam nén tang 1y lugn cho viéc phat huy vai
trd cia nhan té con nguoi trong cach mang va s nghiép doi méi & Viét Nam hién nay. Trén
Co so dd, tac gia lam sang to qua trinh: “Ddang Céng san Viét Nam ké thira, phat trién quan
diém cua Chui nghia Mdc - Lénin vé nhan to con nguoi trong van kién Pai hgi X111,

Tir khoa: Chui nghia Mdc - Lénin, Pang Céng san Viét Nam, nhan té con nguoi.

1. PAT VAN PE

Xay dung con ngudi méi x4 hoi chu nghia c6 ¥ nghia vo cung quan trong ddi véi su
nghiép cach mang ciia nudc ta. Ly luan vé con ngudi ciia Chii nghia Mac - Lénin 1a nén tang ly
luan cho viéc phét huy vai tro cua nhan t6 con ngudi trong cach mang va trong su nghiép doi
méi & Viét Nam hién nay. Ké thira sang tao quan diém caa Chii nghia Mac - Lénin, thoi gian qua,
bang Cong san Viét Nam dd khéng ngung hoan thién viéc xac dinh noi dung, phuong hudng
viéc giéo duc va xay dung con ngudi méi X hoi chi nghia, dao tao ngudn nhan lyc 6 trinh do
cao nham dua nén kinh té Viét Nam phét trién, sém hoan thanh muc tiéu “dua nudc ta tré thanh
mot nudc cdng nghiép phat trién theo hudng hién dai”. Nhan t6 con nguoi trong sy nghiép doi
méi duoc khang dinh trong Van kién Dai hoi Dang lan tha XIIT: “Phét huy gia tri van hoa, sic
manh con ngudi Viét Nam; khoi ddy manh mé& khét vong phét trién cua dan toc, tinh than yéu
nudc, tu hao, y chi ty cuong va long nhan &i, tinh than doan két, dong thuan x& hoi” [5, tr.121-
122]. b6 vira la myc tiéu, vira la dong luc di 1én chu nghia xa hoi ¢ Viét Nam hién nay.
2. NQI DUNG
2.1. Ké thira quan diém ciia Chi nghia Méc - Lénin vé xiy dwng nhin t6 con ngudi

Nhan thic dung din vé khai niém nhan t6 con ngudi va su phat trién sang tao quan
diém Mac - Lénin va tu tuong H5 Chi Minh vé con ngudi voi tu cach 1a nguoi sang tao ¢6 y
thirc, 1a chu thé cta lich sir. Theo H5 Chi Minh: “Chit nguoi, nghia hep 1a gia dinh, anh em,
ho hang, bau ban. Nghia rong 1a dong bao ca nuéc. Rong nixa la ca loai nguoi” [6, tr.130].
Quan niém vé con nguoi cua Ho Chi Minh 13 rang da duoc cu the hoa, bao ham ca ca nhan,
cong dong, giai cap, dan toc, nhan loai. Tu twong HO Chi Minh vé con ngudi bao ham nhiéu
ndi dung khac nhau, trong d6 c6 cac ndi dung co ban la: tu tuong vé giai phong nhan dan lao
dong, giai phong giai cap, giai phong dan toc, tu tuong vé con ngudi vira 13 muc tiéu, vira 1a
dong luc cua cach mang, tu tudng vé phét trién con ngudi toan dién.

Khai niém nhén t6 con nguoi dugc nhiéu tac gia trong va ngoai nudc dé cap véi
nhiing géc d6 khac nhau, cach tiép can khac nhau. Co tac gia dé cap dudi goc do quan 1y, co
tac gia dé cap duoi goc do phan tich tam ly - x& hoi. Trong tai liéu triét hoc x4 hoi vé€ nhan t6
con ngudi ciing ndi 1én nhiéu cach tiép can khac nhau. Khéc véi cac tu tuong triét hoc trudc
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d6, triét hoc Mac - Lénin tiép can vé nhan té con ngudi dit trong mdi quan hé tong thé,
con ngudi voi tu cach 1a: “Sang tao ra lich sir” 1a ban chat caa con nguoi, nhung con ngudi
khong thé sang tao ra lich st theo y mudn tuy tién cia minh, ma phai dwa vao nhiing diéu
kién do qua kha, do thé hé trudc dé lai trong nhitng hoan canh méi” [7, tr.453]. Tyu trung lai,
khi phan tich nhan t6 con ngudi, c6 hai cach tiép can chinh:

Thir nhat, coi nhan t con ngudi nhu 1a hoat dong ciia nhitng con nguoi riéng biét,
nhirng nang lyc va kha nang cua ho do cac nhu cau va loi ich cling nhu tiém nang tri luc va
thé lyc ciia mdi ngudi quyét dinh. Con ngudi, xét vé thuc thé sinh hoc 14n thyc thé xi hoi,
vira mang ban chat loai lﬁn tinh dic thu ca thé; vira 1a mot vii tru thu nho, riéng biét, doc
dao, lai vira mang dac diém chung, phé bién cua loai. Su théng nhét gilra cai chung va cai
riéng trong con nguoi khién cho n6 & dinh cao cua su phat trién, tro thanh “trung tim” cua
vil try, “con nguoi 1a hoa ciia dat”. Khi xem xét phan tich tong thé vé nhan t6 con ngudi,
ngoai viéc xem xét con ngudi nhu mot ca thé riéng bict dé phan biét voi cac ca thé khac
thi con nguoi con 1a tong hoa cac mbi quan hé nam trong cai chung cua giai cip, dan toc
va nhan loai.

Thir hai, coi nhan td con nguoi nhu 1a mot téng hoa cac phfim chit thuoc tinh, dic
trung, ning lyc da dang ctia con nguoi, biéu hién trong cic dang thirc hoat dong khac nhau.
Chinh vi vay, con nguoi dugc dat 6 vi tri trung tam cua su phat trién kinh té - xa hoi, coi trong
nhu cau va loi ich chinh dang cua con ngudi, dé cao sy tu dudng, tw rén luyén, thong qua hoat
dong thyc tién dé dao tao, boi dudng con nguoi dé trong moi mdi quan hé con ngudi co thé
phat huy cao nhat dugc nhitng pham chat t6t dep.

Nhu véy, cai chung trong cac quan ni¢m nay la coi nhan t6 con ngudi vé ban chat 1a
nhan t6 x4 hoi, quy dinh vai tro chi thé ctia con nguoi. Nhung sy khac nhau la quan niém thir
nhat lay hoat dong lam dac trung co ban, con pham chét, nang luc dugc thé hién trong hoat
ddng. Quan niém thtr hai, 13y dic trung co ban 1 nhitng pham chét ning luc, con hoat dong 1a
su thé hién no.

Tir day, c6 thé dua ra mot quan niém chung ddy du hon vé nhan té con ngudi 1a: nhan
t6 con nguoi 1 hé thong cac yéu t0, cac dic trung quy dinh vai tro cua chu thé tich cyc, sang
tao cua con nguoi, bao gdm mot chinh thé thong nhat giita mit hoat dong voi téng hoa cac

déc trung vé pham chat, ning luc cia con ngudi trong mot qua trinh bién doi va phat trién xa
hoi nhat dinh.

Nhén té con nguoi 14 khai niém khong chi dé phan biét nhan t6 "ngudi" voi cac yéu to
khéc: kinh té, chinh tri, xa hoi... trong doi séng xa hdi, ma quan trong hon la dé khéng dinh
vai trd cua nhéan t6 "nguoi" d6i véi cac yéu té d6. Theo C. Méc: “Trong tinh hién thuc cua
n6, ban chat con nguoi 1a tong hoa nhitng quan hé xa hoi” [1, tr.11].

Ttrc 1a khong c6 khéi niém nhan td con nguoi tdch khdi hoat dong, khdi quan hé xa
hoi, du d6 1a hoat dong trong linh vuc kinh té, chinh tri... Cic mdi quan hé nay khong thé tich
roi ma né tao thanh mdi quan hé téng hoa.

Tich cyc hoa nhén t6 con ngudi 1a phat hién, nhu bdc 19, hinh thanh va st dung tiém
nang sang tao cua nguoi lao dong va phat huy nhan t6 con nguoi chinh 1a cham lo tao ra
nhitng diéu kién can thiét dé mdi nguoi, mdi cong dong nguoi thé hién t01 da nang lyc cua
minh trong lao dong, trong hoat dong sang tao nham ddy manh sy phét trlen kinh té - xa hoi vi
hanh phuc cia moi con nguoi. Day cling chinh 1a qua trinh lam cho mdi con ngudi trd thanh
chu thé 6 y thiic trong sang tao lich st.

Phat trién ngudi, tyu trung lai 1a lam gia tang gia tri cho con ngudi, gia tri tinh than,
gia tri thé chat, vat chat V& chi sb phat trién con nguoi Viét Nam (HDI) duy tri trén 0,7 theo
thong ké nam 2019, tudi tho binh quéan 75 tudi. Con nguoi & day duoc xem xét nhu mot tai
nguyén, mot ngudn luc. Vi vy, phat trlen nguoi hodc phat trién nguon luc con nguoi tro
thanh mot linh virc nghién ctru hét stc can thiét trong hé thdng phat trién cac loai ngudn luc
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nhu: vét lyc, tai luc, nhéan lyc, trong d6 phat trién ngudn nhan lyc giit vai tro trung tdm. Lich
str phat trién nhan loai 1a lich su giai phong ting budc con nguoi ca vat chét va tinh than. “Xa
hoi khéng thé nao giai phong cho minh dugc, néu khong giai Jphong cho mdi ca nhén riéng
biét” [2, tr.406], khong phai dén chu nghia x3 hoi mdi ban dén chién luoc con nguoi, khai
thac yéu t6 ngudi, vi trong lich sir, khong ché do nao ton tai lai khong nhic dén yéu t6 nguoi,
nhung van dé 1a khai thac, phat huy theo loi ich giai cap nao va bang phwong thirc nao. Thuc
chit chién lugc con ngudi 14 tao ra mdi truong xa hoi, kich thich con nguoi hoat dong sang
tao va thoa man nhu cau toi da cta con nguoi trong nhitng diéu kién lich st cu thé. Do 1a méi
truong kinh té xa hoi, moi truong chinh tri xa hdi, moi trudng van hoa xa hoi.

2.2. Nhén t6 con nguoi trong sw nghiép déi méi & Viét Nam trong Vin kién Pai héi XIII,
Piang Cong san Viét Nam

Dai hoi toan qudc 1an thir VI cua Dang da chu trong dén quyén lam chu cia nhan dan
lao dong “thuc chét 14 ton trong con ngudi, phat huy strc sémg tao clia moi tang 16p nhan dén,
hudng sy sang tao do vao sy nghi¢p xay dung xa hoi ma6i”[3, tr.9]. Véi quan diém nay, moi
chu truong, chinh sach cta Pang déu chi trong dén viéc cham lo bdi dudng phat huy nhan td
con nguoi.

Con nguoi vira 1a muyc ti€u, vura la dong lyc cuia qua trinh xay dung xa hoi méi. Sy
phat trién kinh té thi truong dinh hudng xa hoi chi nghia, déy manh cong nghiép hod, hién dai
hoa dat nudc theo 16i "vuot trudc, di tat, don dau" gan lién phat trién kinh t& voi phat trién
nhan t6 con nguoi va coi con ngudi la nhan t6 quyét dinh thing loi cua su nghiép d6i moi.
Dang ta khang dinh 13y viéc phat huy ngudn lyc con nguoi lam yéu t6 co ban cho su phat
trién nhanh va ben vitng, dé tao ra: “Sirc manh dai doan két dan toc dugc cung cd; dan chu xa
hoi chii nghia tiép tuc duoc phat huy” [5, tr.70].

Dé xay dung con ngudi Viét Nam méi trong giai doan day manh sy nghiép cong
nghiép ho4, hi¢n dai hoa, can thuc hién déng bd cac van dé co ban sau:

Mot 1a, phat trién kinh té thi trudng dinh huéng xa hoi chu nghia. Kinh té thi truong
khong ddi 1ap voi chi nghia xa hdi ma 1a thanh tyu phat trién cta nén van minh nhan loai, n6
ton tai khach quan trong qua trinh xdy dung chu nghia xa hoi. Tuy nhién, kinh té thi truong
phai c6 sy quan 1y cia Nha nudce. Thuc chat ctia nén kinh té thi truong dinh huéng xa hoi chi
nghia 1a mot kiéu to chirc vira dua trén nguyén tic va quy luat cta kinh té thi trudng, vira dua
trén nhitng nguyén tic va ban chat cta chi nghia x4 hoi. Thyc tién chimg minh, nhimng chinh
sach kinh té cua Pang va Nha nuéc ta trong 35 nam doi moi vira qua da tao nén dong luc kinh
té, giai phong sirc san xudt, truc tiép thuc day kinh té phat trién, tao diéu kién thuan lgi cho
viéc xay dung con ngudi moi xa hdi chu nghia. Tai Dai hoi lan thir XII, Pang ta khang dinh:
“Xay dung con nguoi Viét Nam phat trién toan dién phai tré thanh mot myc tiéu cua chién
lugc phat trién. Puc két va xay dung hé gia tri vin hoa va hé gia tri chuan muyc cua con nguoi
Viét Nam thoi ky cong nghiép hoa, hién dai hoa va hoi nhap qudc té; tao moi truong va didu
kién dé phat trién vé nhan cach, dao duc, tri tué, ning luc sang tao, thé chat, tim hon, trach
nhiém xa hdi, nghia vu cong dan, y thirc tuén thu phap luat” [4, tr.126-127]. Trudc bbi canh
thé gidi dang gip nhiéu kho khan trong dai dich covid , Viét Nam ciing khéng nam ngoai tam
anh huong. Dai hoi lan tha XIII cia Pang dién ra gilia b01 canh tinh hinh trong nudc va qudc
té c6 nhiéu bién dong. Can clr vao tinh hinh thuc tién Pang ta da dua ra nhiing chu truong,
duong 16i, chinh sach phi hop véi xu thé khach quan.

Diém méi trong Van kién Pai hoi XIII cua Dang chu truong tép trung vao nhan t6 con
nguoi de dam bao phat trién kinh té xa hoi bang viéc xay dung nén hanh chinh hién dai: “Xay
dung nén hanh chinh hién dai, dva trén doi ngii can by, cong chirc, vién chirc ¢6 tinh chuyén
nghiép cao, c¢6 ning luc sang tao, pham chat dao duc tbt, ban linh chinh tri, phuc vu ngudi dan
va doanh nghiép;” [5, tr. 224] Ngoai ra, dé phat huy néi lyc Dang ta da khoi dy va phat huy
stuc manh kh01 dai doan két dan toc, cac doan thé nhan dan thi dua phat trién kinh té xa hoi,
dam bao qudc phong an ninh viing manh.
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Hai 13, 6n dinh chinh tri vd m& rong dan chu. Bat ky mot quéc gia dan toc nao, du &
ché d6 chinh tri nao cling can c6 sy 6n dinh chinh tri - x3 hoi. Trong Van ki¢n Dai hoi XIII
cua Dang da chi rd: “Phat huy cao nhét strc manh cta toan dan tdc... bao vé virng chic doc 1ap
chu quyén, théng nhét toan ven lanh thd cua TH quéc, bao v¢ Pang, Nha nudc, nhan dan, ché
d6 xa hoi chu nghta, nén vin hoa va loi ich qudc gia - dan toc; gitr vimg moi trudng hoa binh,
6n dinh chinh tri, an ninh quoc gia, an ninh con nguoi” [5, tr.155-156]. Viét Nam, khi budc
vao cong cudc ddi méi, van dé quan trong dugc dat ra gilra d6i méi kinh té va d6i méi chinh
tri 1a phai c6 su két hop ngay tir du, 1dy d6i méi kinh té lam trong tdm va tirng budc dbi moi
chinh tri, nhdm 1am cho hé théng chinh tri phii hop v&i yéu ciu phat trién kinh té thi truong
dinh huong xa hoi chu nghia. Quan diém nhét quan cta Pang ta 1a dam bao an ninh luong
thyce, an ninh con nguoi, lay nhan t6 con ngudi 1a trung tdm cho sy phat trién xa hoi. P6 ciling
1a qua trinh cung c6 va phat trién hé thong chinh tri tir nén tang kinh té dén muc tiéu d01 maoi
hé thong chinh tri 1a nham thyc hién t6t dan chu x4 hoi chil nghia, phat huy ddy da quyén lam
chu ctia nhan dan.

Ba 13, nang cao hiéu qua cia cong tac gido duc. Ngay nay, ciing véi viéc doi moi cong
nghé, phai chu ¥ d6i méi cong tac gido duc, voi phuong cham: "Gido duc cai ma dat nude
can, chir khong phai gido duc cdi ma ta c6". Trong Van kién Pai hdi Dang XIII khéng dinh:
“Quan tdm chiam lo cong tac gido duc, bdi dudng va bao vé tré em, thiéu nién, nhi déng, 10ng
tu hao dan toc, truyén théng lich sir dan toc, y thirc x4 hoi cho nhan déan, nhit 13 thanh nién”
[5, tr.143]. Mat khac, gido duc toan dién: gido duc chinh tri, gido duc lao dong nghé nghiép,
gido duc dao dirc, phai st dung nhiéu hinh thirc gido duc dao tao da dang phong phu, tao diéu
kién cho con nguoi tu gidc, tw gido duc, chi dong sang tao. Pau tu cho gido duc duge coi la
dau tu co ban, dau tu cho tai san xuét sic lao dong, dau tu cho tuong lai. Khong phai ngau
nhién ma ¢ nhiéu nudc trén thé gi01, trong ké hoach phat trién dat nudc, cac qudc gia nay déu
dit gido duc vao hé thong ba chién luoc: giao duc khoa hoc va mo ctra. Tur thye tién d6 Dang
ta da khang dinh: “Ting budc vuon 1én khac phuc han ché cta con ngudi Viét Nam; xay
du’ng con ngudi Viét Nam thoi dai méi, gan két chit ché hai hoa giita cac gia tri truyén thong
va hién dai” [5, tr.143].

C6 thé noi, ngay nay, tut hau vé giao duc s& phai tra gia dit trong cudc chay dua & thé
ky XXI, ma thyc chat 1a chay dua vé tri tué va phat trién gido duc trong cach mang khoa hoc
va cong nghé. Dé chanh tut hau vé gido duc so voi cac nudce trén thé gioi Dang ta da dua ra
nhimng chu truong thiét thuc: “Thuc day xay dung xa hoi hoc tap, hoc tap sudt doi. Pay manh
tu chu dai hoc. Co chinh sach dot pha phat trién, nang cao chit luong gido duc dai hoc. Thiic
day phat trién cac co s gido duc nghé nghiép chat lugng cao. Xay dung cac co ché, chinh
sach va giai phap dé dao tao lai lyc luong lao dong phai chuyén doi nganh nghé do qué trinh
chuyén dich co ciu kinh té, d6i méi cong nghé va tic dong ciia Cach mang cong nghiép lan
tha tu” [5, tr.137].

Bén la, mé rong giao luu quéc té, dé tao diéu kién cho con nguoi Viét Nam sang tao,
tranh duoc nhitng sai 1am quanh co, dwa dat nudc di 1én tién kip trén con dudng phat trién cua
nhan loai, doi hoi phai két hop viéc tong két kinh nghiém trong nude va kinh nghiém ciia cac
quéc gia trén thé gidi. Vin kién Pai hoi XIII chi rd: “Tang cudng hop tac qudc té vé khoa hoc
va cong nghé. Pa dang hoa hop tac qudc té, uu tién hop tac véi cac ddi tac chién luoc. Gan
hop tac quéc té vé khoa hoc va cong nghé¢ vo1 moi linh vuc ctua doi séng kinh té - x3 hoi, quéc
phong va an ninh” [5, tr.142]. Khong chi tim phuong thtrc, hinh thirc xay dung cht nghia xa
hoi ndi by nudc minh, dan toc minh, cac nudc xa hoi chu nghia ma con tim ngay trong cac
nudce tu ban cha nghia. Tiép thu c6 phé phan chon loc nhiing gia tri phong phu cta loai ngudi
s€ tao thanh mot dong lyc manh mé dé hinh thanh tirng budc mot chu thé méi cua lich st -
con ngudi Viét Nam mdi vira mang ban chat giai cp cong nhan, vira dai biéu cho sy phat
trién ctia dan toc. Va chéc chan rang "Thé ky XXI sé& 1a thé ky nhan dan ta tiép tuc gianh thém
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nhiéu thang loi to 16n trong sy nghiép xay dung chu nghia xa hoi va bao vé T6 qudc xa hoi
chu nghia, timg budc dwa nudc ta sanh vai cung véi cac nudc phat trién trén thé gisi".
3. KET LUAN

Ngay nay, vdi sy bung nd cua cudc cach mang khoa hoc ky thuét cong ngh¢ hién dai
4.0, da dan di den khang dinh su phat trién con nguoi la yéu té quyét dinh ctia moi thang loi.
Trong su phat trién con ngudi, Pang ta ddc biét nhan manh vai tro cia tri tué va di lién véi né
1a vai tr6 cua giao duc dao tao ngudn luc con nguoi. Déi véi su nghiép ddi moi cua dat nude,
bang ta coi nhan t6 con nguoi 1a nhan t6 quyét dinh, tir d6 phai néng cao dén tri cling nhu
chuén bi t6t ngudn nhan lue ¢6 du tri tué va nghi lyc, tay nghé va cong nghé, y thirc va tim
hén tham duwom sau ban sic vian hoa dan tdc, khoa hoc va ¥ chi, thuc hién sy chuyén minh tir
mot xa hdi nong nghi¢p thanh xa hoi cong nghi¢p hién dai theo dinh hudng xa héi chu nghia.
Dai hoi Bang lan tht XIII da thanh cong ryc rd, do la Két qua cua sy van dung sang tao quan
diém ctia Cht nghia Méc - Lénin va tu twéng HO6 Chi Minh trong thoi dai méi, d6 1a thang loi
ctia chinh con nguoi Viét Nam. Véi chién luge gido duc dao tao dang dan va khoa hoc cua
Dang, voi tri tué va phém chét cua con nguoi Viét Nam, chung ta s€ thuc hién théng loi su
nghiép cong nghiép hoa, hién dai hoa dat nude. Tung bude dua nude ta trd thanh nudc cong
nghiép phat trién theo huéng hién dai trong 10 nam téi (2021 — 2031).
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The Communist Party of Vietham inherits and develops
the Marxist-Leninist perspective on the human factor
in the document of the X111 Congress

Thi Que Nguyen
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Abstract: The goal of building socialism in Vietnam in the current period, the issue of
concern to the Party and State is the human factor. Building a new socialist human, imbued
with the national spirit, knowing how to put the interests of the nation and nation first,
includes the spirit of patriotism, national self-reliance, and striving for the sake of the nation.
National independence and socialism is the will to rise up to bring the country out of poverty
and backwardness. New people have responsibilities and civic obligations towards
themselves, their families, the community, society, the nation and the country; is the spirit of
national pride in international relations. Inheriting the Marxist-Leninist viewpoint on the
human issue as a theoretical foundation for promoting the role of the human factor in the
revolution and innovation in Vietnam today. On that basis, the author clarifies the process:
"The Communist Party of Vietnam inherits and develops the Marxist-Leninist viewpoint on
the human factor in the document of the X111 Congress".

Keywords: Marxist-Leninist, Communist Party of Vietnam, human factor.
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Giai phap tiing cudng sirc khée tim than cho sinh vién
Trwong Pai hoec Cong nghiép Quiang Ninh trong Dai dich Covid - 19

Cao Hai An
Truong Pai hoc Cong nghiép Quang Ninh
E-mail: huynh.anl@gmail.com

Tém tdt: Dich Covid-19 dang la mét trong nhizng vdn dé mang tinh toan cdu, teo ra
bau khdng khi lo ngai ¢ nhiéu noi va trong nhiéu link viec cua doi song. N6 khong chi gay ra
ton thdt vé mat sizc khde thé chat ma con dn chira nhitng tac dong khong nhé dén tam than
méi ca nhan. Trong dé, hoc sinh, sinh vién 1a mét trong nhiing doi twong bi anh hwong nhiéu
nhat. Bai bao nghién cizu thuc trang tac dong cua dai dich Covid-19 doi véi sirc khoe tam
than cua sinh vién, tir dé dé xudt mét sé gidai phap tang cuwong sirc khée tam than cho sinh
vién truong Pai hoc Céng nghiép Quang Ninh trong giai dogn hién nay.

Tir khod: Covid-19, tang cueong, sinh vién, sizc khde tam than.

1. MO PAU

Dai dich Covid-19 xuét hién ¢ Viét Nam vao dau nam 2020. Trong hon 2 nam qua, dai
dich da tac dong tiéu cuc dén moi mat cua dg‘ri song xa hoi, khéng chi anh huéng nghiém trong
toi strc khoe the chat ma ca sic khoe tam than cua ngudi dan. Hoc sinh, sinh vién la mot trong
nhiing doi tugng bi anh hudng nhiéu nhat. Thyc té cho thay, bén canh lo lang ve sy an toan trong
boi canh dich bénh, viéc hoc tap truc tuyen kép dé}i, thicu su tuong tac v6i moi truong bén ngo@i,
hoat dong giao tiép bi han ché... 1a nhitng van dé ma hoc sinh, sinh vién cam thay ap luc nhat.
Nhirng tac dong tiéu cuc cua dich bénh, tao nén cho hoc sinh, sinh vién ndi chung, sinh vién
truong Dai hoc Cong nghiép Quang Ninh ndi riéng nhiing cang thang tam Iy, ¢ nhimg truong
hop dan téi rdi loan giac nga, rdi loan hanh vi, thiéu dinh hudéng trong hoc tap va cudc Song
Bai bao khao sét thuc trang su tdc dong cua dai dich Covid-19 di véi stc khoe tdm than cua
sinh vién, tir d6 dé xuat mot so giai phap tang cuong suc khoe tdm than cho sinh vién truong Pai
hoc Cong nghiép Quang Ninh trong giai doan hién nay.
2. NOI DUNG NGHIEN CcUU
2.1. Khai niém sirc khée tim than

* Khai niém:

Theo T6 chirc Y té thé gi61 (WHO): Suc khoe tam than 1a mot trang thai khong chi
khong co r01 loan hay di tat tim than ma con la mot trang thai tam than hoan toan thoai mai,
cin bang vé cam xuc, hoa hop giita cac mbi quan h¢ gia dinh, xa hoi. C6 nhén thire, cam xuc,
tinh cdm va hanh vi tng xt phu hop v6i nhu cau xa hdi.

Co6 thé thdy, stic khoe tim I:hﬁn 1a yéu t6 vo cung quan trong trong doi sdng cam xuc
lanh manh cua con ngudi, d6 1a niém hanh phtc tu tai tir bén trong, mot cam giac viing chac
v€ ban than va kha nang kiém soat ban than du dang ¢ trong bat ctr tam trang nao. Strc khoe
tadm than la trang thai tich cuc trong suy nghi, cach kiém soat cam xtc va hanh xir. Cling
giong nhu strc khoe thé chat, ca nhan c6 thé co strc khoe tam than t6t hodc strc khoe tam than
bat 6n. Neéu tinh trang sirc khoe tam than bat 6n kéo dai, con nguoi s€ c6 nguy co mac cac
chirng 161 loan tam than hay thuong goi 1a bénh tam ly. [1].

* Nhitng ddu hiéu nhdn biét sirc khée tam than bat on:

o Déi véi nhirg ngudi dang song trong dai dich Covid-19 thudng c6 nhitng déu hiéu
bat on lién quan dén strc khoe tam than nhu:
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- Cang thang: Su cing thiang 1a mot phan wng sinh 1y cia co thé khi mét tinh hudng
bat thuong Xay ra. Thong thudng, nhd ¢ phan tng cang thing, ching ta méi co thé thich nghi
vé6i nhiéu su kién tich cyc va tiéu cuc xay ra trong cudc séng nhu: sinh nd, mat viéc lam, 6m
dau,... Tuy nhién, cing thang kéo dai (man tinh) c6 thé gay nén nhiing anh huong tiéu cuc
tGi sirc khoe thé chat, tdm than va cam xdc cia c& nhan. Phan ung cing thang trudc tinh hinh
dich bénh trong nudc cd thé khién co thé con ngudi tré nén bon chon, bat an, hoic gap phai
vén dé vé giac ngu, dau da day,. ..

- Lo au: Lo &u khac véi so hai thong thuong. So héi 1a phan tmg dbi voi mot mébi nguy
hiém c6 that xay dén trong cudc séng. Trong khi d6, lo au 1a phan Gng xay ra déi véi mot moi
de doa mo hd hogc khdng rd rang. Lo &u thé hién ra khi ta tin rang mot su kién, tinh huong
nguy hiém hoac khong may co thé xay ra (va thuong khong c6 that). Mot nguoi ¢ trong trang
thai lo &u khi nghi rang Covid-19 s& khién ho mét co hoi hoc tap, mét viéc, thleu luong thuc
va chét doi,... ké ca khi diéu nay khdng thé xay ra thi ho van lién tuc nghi vé ndi so vo hinh
nay.

- Bénh tram cam: Tram cam duoc dinh nghia 1 mot rdi loan tam than c6 dic trung 1a
cam giac budn ba, chan nan, hoic mat hieng tha trong cac hoat dong yéu thich, tiép din trong
thoi gian dai. Tram cam c6 thé xuat hién theo nhiéu cach khac nhau vé thé chat va tam ly. Néu
ca nhan gap tinh trang tram cam dién ra & mirc d6 nghiém trong va thoi gian kéo dai, thuong
s& di kém véi suy nghi ty sat. Theo wéc tinh cua To chuc Y té thé gigi (WHO), dén nam 2020,
tram cam 1a cin bénh thir hai gay hai dén stc khoe ciia con ngudi chi sau tim mach. Trong do,
tram cam & Viét Nam hién nay dang c6 chiéu hudng gia ting, dac biét la trong gidi tré. [2]

* Tinh trang bat én tam than duwoc biéu hién trén cac phwong dién:

- Vé thé chat: Nhiic dau, cing cd, dau co thé; van dé vé tiéu hda, kinh nguyét; van dé
vé giac ngu (ngu qua nhiéu hodc qua it); thay do6i théi quen dn udng (thém dn, chan &n, hodc
an qua nhiéu/qua it); Thiéu nang lugng va mét moi hon binh thuong; Mat hiing thd véi cac
hoat dong hang ngay; Noi man ngtra hoic noi ban..

- V& tam ly - cam xtc: Cam giéc lo ling va mét an toan do cac nguyén nhan lién quan
dén dai dich Covid-19; choang ngop va cam giac bat lyc vai nhitng su kién lién quan dén dai
dich Covid-19; ty néi chuyén mét minh vé& nhitng chu dé ngau nhién; tré nén tiéu cuc hon;
chén nan, that vong, bat an, budn ba, tic gian; cam giéc toi 16i (vi nghi minh 13 nguoi lay lan
dich bénh); cam thay ban than vo gia tri..

- V& hanh vi: Khé tap trung hon truéc; kho chiu, dé _ndng gian, hung hang hon; khoc
nhiéu hon; c6 hanh vi rit tién mot cach vo nghla vi lo 1ang vé viéc thiéu tién. .

* Pé c6 duot sirc khoe tam than on dinh, c& nhan can xay ding cho mlnh nhaing yéu
té mang tinh cdu thj va phdi dwot gidi quyét trong trang thai tich cuc bao gom:

- Trai nghiém cam xuc tich cyc: 1a nhin nhan tich cuc vé ban than; biét gan két mot
cach lanh manh trong cac moi quan hé ban b¢, gia dinh va xa hoi mot cac tu chu, ton trong va
khéng 1€ thuoc vao nguoi khac; biét tan hudong huong vi cuoc song, lam cho ban than thay
thoai mai, dé chiu va trdn quy nhiing gi ban than dang co.

- Kha ning tap trung: 1a diéu khién duoc cac hanh dong vé the chat va tim tri huéng
vao qua trinh thuc hién cac hoat dong; cd kha nang tu khac phuyc, loai bo cac yeu t6 “gay
nhicu” lam mat tap trung.

- Kha ning thich tmg: 12 ty diéu chinh suy nghi, hanh vi dé sao cho phi hop véi hoan
canh cdng viéc va cugc song; bict loai tra nhimg cang thang ma ban than phai doi di¢n trong
cudc song hang ngay; lam quen véi moi treong hoat dong mét cach nhanh nhat va giai quyét
moi Viéc theo hudng tich cuc, linh hoat va hai hoa.

- Kha nang phuc héi: 1a biét giai toa cam xdc tiéu cuc béng phuong phap lanh manh;
khoi phuc long tin, han gan mat mat va hy vong vao moét tuong lai tot dep.
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- Cam nhén y nghia cudc séng: 1a thdy minh nhuw mot phan cua cong ddng, cua xa hoi.
Ludn mong mudn hoan thién nhan cach va phét trién kha nang cta ban than.

2.2. Su tac dong cia dai dich Covid-19 d6i v6i sirc khée tim thin cia sinh vién truong
Pai hoc Cong nghiép Quang Ninh

Téc gia tién hanh nghién ciu vé su tic dong cua dai dich Covid-19 ddi vai stc khoe
tam than caa sinh vién trudng Pai hoc Cong nghiép Quang Ninh (khao st vai 400 sinh vién
nha truong), bao gdm céc ndi dung lién quan dén su tac dong vé thé that, vé tam ly - cam xuc
va vé hanh vi.

Két qua khao sat cho thay, trong céc &p lrc tdm ly ma sinh vién phai chju thi van dé &p
lyc hoc tap truc tuyén dugc ghi nhan cao nhit (66,5%). Sinh vién c6 xu huéng lo ling vé viéc
hoc tap truc tuyén, ca vi ly do trang thiét bi va cang thang lién quan dén dai dich, ca vi su mat
di né nép cua trudng hoc cung nhitng khoan hd trg chinh thitc hoac khdng chinh thic, ciing
nhu dic biét lo lang vé su an toan khi phai sdng trong méi truong, hoan canh kho khan hoic
nguy hiém. Sinh vién cho biét, cac ban gap nhiéu kho khin trong qué trinh hoc tap truc tuyén
nhu: dudng truyén khong 6n dinh, giam su tuong tac voi ban bg, thay cd; thoi gian ngdi may
tinh, dién thoai nhiéu gay méi mat, nhirc moi ngudi; it van dong, ¢ trong khdng gian chat hep
qua lau dan dén bj tu ting, tu duy tri tré, sy tap trung vao bai hoc khong cao.

Hoc truc tuyén du 1a giai phap phu hop nhit trong b01 canh dich benh dién bién phuc
tap nhung cling phai nhin nhén thuc té rang, viéc hoc truc tuyén kéo dai gay nén nhiéu tac hai
vé strc khoe thé chit va tam than cua nguol hoc. Nhing anh huong tiéu cuc dbi voi mat, cot

song, ho hap... cho ca nguoi hoc va thay c¢o gido khi tiép xuc lién tuc voi man hinh may tinh,
dién thoai trong thoi gian hoc tryc tuyén da duogc ghi nhan. [3]. Vé mit tAm than, tim ly, kha
nang truyén cam, két ndi gitra thdy va tro rat han ché. Qua khao sat tai nha truong, da so sinh
vién mong muén dén truong hoc tryc tiép, tuy nhién diéu ho quan tim nhat la viéc dam bao
an toan khi hoc tryc tlep tro lai. Cac chuyén gia tam ly cing canh bao: Hoc truc tuyén kéo dai,
mat cac mdi giao tiép xa hoi s& khién hoc sinh, sinh vién bi tam ly trc ché than kinh. B6 me
thiy con tré nén u li, thu dong, “ngan giao tiép”, dé cau gat va c6 xu hudng séng ndi tim hon.
Néng hon nira thi dé phat trién thanh bénh 1y nhu tram cam, hoang tudng, r6i loan lo au... Mot
sO hoc sinh, sinh vién choi dién tir, ding mang nhiéu ciing c6 nguy co nghién va khi tro lai
truong hoc tryc tiép s€ gap kho khan, d& bi r6i loan, kho chiu va ndy sinh su phan khang.

Ngoai ra, con c6 &p luc tdm than dang ké khéc 1én sinh vién 1a: ndi lo ling kha ning
dong hoc phi (69%); c6 mau thuan voi gia dinh trong van dé thau hiéu (37,5%) hay lam viéc
qua sic (27,5%). C6 nhiing ban sinh vién cho biét, diéu kién kinh té gia dinh trd nén khé khin
hon, b6 me mat viéc 1am, ddi mat véi ndi lo com 4o gao tién ciing khién cac ban cam thay tu
ti, so hai; chua ké nhitng yéu t6 rai ro, c6 nhitng ban mét di ngudi than va nhitng sang chan
tam 1y d6i véi cac em la khdng thé tranh khoi. C6 mot s em bi khiing hoang tam ly.

Theo cac ban sinh vién, trugc tinh hinh dich bénh phuc tap, cac ban phai hoc truc
tuyén, thiéu dong luc hoc tap va gan mot nira sé sinh vién tham gia khao sat khiang dinh, hoc
kém hon so véi hoc trén 16p, gap xung dot véi bd me nhiéu hon trude, dung mang xa hoi va
choi dién tr nhiéu hon. Céac ban cam thay khong thich gan giii voi bd me va bi quan Iy thiét bi
dién tir, bi bd me theo dbi, giam sat, quan ly thoi gian... Phuong thuc hoc truc tuyén khong
dat hiéu qua nhu mong mudn nhung cha me, thay cd gi4o lai c6 nhiing ky vong, ap dit 1én
sinh vién s& khién cac em roi vao trang thai lo au, buon chan din dén gia ting stress. Néu dé
tinh trang nay kéo dai, c6 thé co nhimg suy nghi va hanh vi tiéu cuc. Sinh vién c6 hanh vi doi
pho, né tranh hoc tap hodc pho bién hon Ia tinh trang bi phan tén, khong téap trung, ri nhirng
biéu hién lo ling, cing thing, cam thay minh tut hau, khéng hiéu bai, nay sinh biéu hién
chbng déi. ..

Bén canh do, khao sét ciing ghi nhan van dé ma da sb cac sinh vién mac phai, d6 1a sy
suy giam tri nho, thiéu tap trung hoic khong co hang tha trong hoc tap, sinh hoat (chiém
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60%), bén canh mat ngi hoic ngi qua nhiéu (chiém 56,5%). Pang cha y, c6 58% sinh vién
dugc khao sét thira nhan da cam thay ban than nhiéu thiéu sot, tu ti va mo hd vé muc dich
sbéng cua ban than trong thoi gian dich bénh. 36,5% sinh vién cho rang ban than c6 van dé nhu
méat nhan thtc thoang qua, c6 nhitng hanh vi vé thic, hay quén; 37,5% sinh vién co su thay
doi tinh tinh, tré nén cu gét, budn rau, lo lang khong 16 ly do. Vén dé ngai tiép xic véi ngudi
khac (ké ca voi nhitng ngudi than trong gia dinh) cling ton tai trong 28,5% sinh vién duoc
khao sat; 26,5% sinh vién c6 cac van dé vé tiéu hoa.

Khi méi hoc truc tuyén mot vai tuan dau, sinh vién déu c6 nhu cau duogc trd lai truong.
Nhung do tinh hinh dich bénh dién bién phwc tap, hinh thic hoc thay déi lién tuc, nhiéu sinh
vién cho biét ban than c6 tam Iy khdng mudn dén truong, khong thay buc thiét phai gap ban
bé, thay cd nira, ngai giao tiép voi thé gidi bén ngoai, thich & mot minh, mo hd vé moi thi
xung quanh, nhiéu lo ling, bat an, d& noi nong... Ngoai gio hoc, cac ban “lam ban véi may
tinh” nhiéu hon, khong van dong, khdng giao tiép... Day la diéu rat dang lo ngai vi c6 nhiing
van dé tam Iy ngam ngam tién trién ma bé me, thay cd c6 thé khong biét.

Dic biét, hon 56% sinh vién tiét 19 ludi van dong hon trudc, chu yéu & trong phong va
str dung cac thiét bi dién ta. Pang noi, gan 35% sinh vién cho biét khi & nha nhiéu, budn chan,
cac em an nhiéu hon du khong doi dé 1ap khoang trong nham chan. Nhiéu sinh vién cho biét
ban than thay ddi ca vé théi quen, thé chat va tdm than. Cu thé nhu an it di, hay mét moi, budn
ngu trong gio hoc. Hé hét gio hoc 12 1an ra ngi mé mét. Co em sut can nhung nhiéu em ting
can khong kiém soat do han ché van dong va roi vao trang thai stress ¢ cac muc do khac nhau.
Viéc thay d6i thoi quen, d(‘)ng ho sinh hoc hang ngay ciing khién nhiéu em khong c6 dugc
trang thai hoc tap tét nhat, dan dén stress trong mua thi cu. Cac em ¢ thé tro nén mat phuong
huong, tAm trang G ri mét moi kéo dai, co thé it van dong tro nén nang né, thoi quen an uong
mét can bang khong dam bao chat dinh dudng, chat lugng gidc ngi giam thap anh huong dén
tdm ly va stc khoe...

Tir s6 liéu thu dugc, cudc khao sat cho thay rdi loan gidc ngu va thiéu dinh huéng
trong hoc tap va cudc sdng chinh 1a van dé phé bién & mot bo phan sinh vién Trudng Pai hoc
Cong nghiép Quang Ninh trong thai gian dich bénh, bén canh nhitng van dé vé hanh vi va stc
khoe khac.

3. GIAI PHAP TANG CUONG SUC KHOE TAM THAN CHO SINH VIEN TRUONG
PHCNQN TRUOC PAI DICH COVID - 19
3.1. Vé phia sinh vién

- Sinh vién can nang cao nhan thic caa ban than vé viée tang cudng suc khoe tm than
trong moa dich: Chu dong tim hiéu céc van dé tam 1y nhu stress, tram cam, lo &u, khang hoang
tam ly cép tinh... dé x4c dinh ban than c6 roi vao sang chan hay khong, Sau do, sinh vién giai
quyét bang cach tim chuyén gia tam Iy hoac dé ra 16i sng l1anh manh cho ban than.

- Xay dung 16i sdng tich cuc, thich tng véi thyc té (dac biét trong tinh hinh dich bénh
Covid-19 dién bién ngay cang phic tap) nhu: An uéng, sinh hoat lanh manh, da chat, van dong
co thé, tap luyén nhe nhang; truy cap Internet c6 kiém soat; duy tri va trau doi s thich cua ban
than; git lién lac thuong xuyen V6i ban bé; can bang giita hoc tap va nghi ngoi mét cach diéu do;
dic biét tap trung vao chat luong giac ngu; tap trung vao nhimg diéu tich cuc; xay dung thoi gian
biéu hop ly, khoa hoc; hoc thém ky ning dé cudc sdng khong bi 13p lai nham chén... Sinh Vvién
nén xem giai doan nay la thoi gian tim lai va nuoi dudng gia tri séng cua ban than. Lbi song lanh
manh ciing 1a mét chiéc “chia khoa vang” day IUi cac bénh tam than.

- Chuén bj tdm thé sén sang hoc tap, rén luyén tam than hoc tap nghiém tac: Phan b
thoi gian hoc tap hiéu qua, tranh dé “don deadline”; ¢b gang hoan thanh hét khdi lwong bai tap
da dé ra trong mot ngay; Tich cuc trao ddi, thao luan véi thay co va ban bé; Khdng 1am nhiéu
viéc cing mét luc; Pung ngai yéu cau giup dd khi gap phai nhitng khé khan trong qué trinh
hoc tap.
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3.2. Vé phia gia dinh

- Ch gang tao khong gian hoc thoai mai nhat cho con cai (dic biét la trong thoi gian
hoc truc tuyén): Mot khong gian hoc tap thoai mai, thoang mat va tranh tiéng dn s& gitip sinh
vién tép trung hoc tdp hon rat nhiéu. bung bién phong ngu tré thanh “phong hoc”. Hiy lwa
chon goc hoc tp gan cira sO va tan dung t6i da anh sang mat troi dé tao tAm than tip trung
cling nhu bao vé mit..

- Xay dung, duy tri bau khong khi tich cuc trong gia dinh. Cha me nén dong hanh
cling con céi, gitp han ché, khic phuc nhitng khd khan tam ly ma con cai gap phai trong qua
trinh dbi mat véi dai dich Covid-19; ling nghe, chia s¢ cing con céi nhiéu hon... Cha me
cling nén ton trong khong gian riéng tu hay nhitng s thich lanh manh cua con cai; tranh su ap
dat mot chiéu tir phia cha me. ..

- Tri liéu tam ly khi con cai thyc su co bat 6n vé tam 'ghﬁn: Pay la phuong phap diéu tri
bénh tam than bang cach tro chuyén véi chuyén gia tam Iy vé nhitng cam xuic, suy nghi va trai
nghi¢m cua ca nhan. Cac chuyén gia s& dong vai tro nhu mét nguoi ban lang nghe ma khong
phan xét. Ttr d6, ho s€ goi mo cho than chu giai phap tot nhat dé vuot qua giai doan kho khan.
3.3. Vé phia Nha truong

- Trién khai chinh sach hd tro tai chinh, gia han va ting hoc bong nhim tao diéu kién
cho sinh vién gap kho khan vi Covid-19 yén tdm hoc tap.

- Phéi hop mé cac 16p dao tao k¥ nang mém gilip sinh vién hoa nhap, giam thiéu tac
dong xau ve tam than do Covid-19 va gian cach gay ra.

- C6 céac chuong trinh giao luu truc tuyén dé sinh vién twong tic va tro chuyén cling
Moi nguoi. Can tuyén truyén rong rai, khuyén khich sinh vién tham gia cac hoat dong cong
ddng dé khic phuc va giam thiéu cac hau qua tdm than do dai dich Covid-19 gay ra.

- Phét huy vai trd cua doi ngii thay cd gido c¢b van hoc tap, thay cd gido bo mén, to
chttc Poan Thanh nién, Hoi Sinh vién, cac cau lac bo sinh vién trong viéc dong hanh, chia sé,
hudng dan, tu van cho sinh vién cac van dé lién quan dén stic khoe tdm than trong mua dich.
Chang han, néu thay c6 gido phat hién nhitng diu hiéu bat thuong & sinh vién thi khdng nén
gian dix, quat mang hay ép sinh vién hoc tap bang nhing loi 18 gay gat, mia mai. Can ling
nghe van dé sinh vién dang gap phai dé chia sé¢, dong vién, kéo cac em vao nhiing hoat dong
tap thé, trao doi v6i phy huynh dé ciing hd tro...; Chia sé, huéng dén, dong vién sinh vién chi
dong cham soc ban than, 1én ké hoach sinh hOat khoa hoc nhu an, ngu dung gio, ngu du giAc,
dam bao dinh dudng, tim dén cac thd vui cua ban than, ting cudng giao tiép, danh thoi gian
lam viéc nha, tich cuc van dong co thé...

4. KET LUAN

Stic khoe tam than 1a trang thai tich cuc trong suy nghi, cach kiém soat cam xuc va
hanh xt. Khi ddi dién véi cac van dé tro ngai, nguodi c6 suc khoe tdm than t6t s& ludn nhin
thay nhitng khia canh tich cuc va tim ra giai phap giai quyét nhanh chong, ¢6 stitc manh y chi
dé vuot qua nhitng kho khin hang ngay mot cach dé& dang hon. Do d6, viéc nang cao sirc
khoé tAm than va cai thién hiéu sut 1am viéc, hoc tip cta sinh vién trong dai dich Covid-19
1a rat quan trong. Thyc hién cac giai phap néu trén s& gop phan ting cudng stc khoe tam than
cho sinh vién Truong Pai hoc Cong nghiép Quang Ninh trong giai doan hién nay, gop phan
nang cao két qua hoc tap va rén luyén cua sinh vién Nha truong...
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Solutions to enhance mental health for students at Quang Ninh
University of Industry during the Covid-19 Pandemic

Hai An Cao
Quang Ninh University of Industry

Abstract: The Covid-19 epidemic is one of the global problems. It has become a
concern in many places and in many fields of life. It not only causes damage in terms of
physical health but also contains significant impacts on each person's mental health. During
the pandemic, students are one of the most affected subjects. The article studies the actual
impact of the Covid-19 pandemic on students' mental health, thereby proposing some
solutions to improve mental health for students at Quang Ninh University of Industry in the
current period.

Keywords: Covid-19, enhance, students, mental health.
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Pinh hwéng va giai phap nang cao chat lwgng ngudn lwe lao ddng
trong phat trien kinh té cia Pang va Nha nwéc Viét Nam hién nay

Nguyén Thi Hai Ninh
Truong Pai hoc Cong nghiép Quang Ninh
E-mail: haininhnt.85@gmail.com

T6m tdt: Hién nay, ngUOn luc lao dong co vai tro quan trong trong phat trién kinh té -
xa hgi. Phat huy dwoc nhan té nay 1a nhiém vu hang dau doi Véi tirng quéc gia, cdc co quan
t6 chirC VA Méi cd nhan. Pang va Nha nwde di nhan thire diroc con nguoi 1a nguon lyc trung
tAm cua sw phat trién kinh té - xa hgi; nguon lic lao déng cé tic déng manh mé dén phét
trién cac nguon luc khac trong xa héi. Dudi gée do quan Iy vi mé can dwa ra dinh hwéng va
cac gidi phdp dong bg dé phét trién nguon luc nay.

Tir khod: Dinh hwéng, giai phap, nguon liee lao déng, phét trién kinh té.

1. LOI MO PAU

Trudc xu thé phat trién nhu vii bdo cta khoa hoc cong nghé va toan cau héa, dic biét
1a sy ndi 1én ciia cac nén kinh té tri thire thi con ngudi ngay nay duge xem 1a yéu té co ban,
yéu td nang dong nhét cho su phét trién bén viing. Chinh vi vay, trong thoi gian qua Pang va
Nha nudce ta luén dat con nguoi vao vi tri trung tdm, xac dinh con ngudi vira 1a muc tiéu vira
12 dong luc ctia su phat trién kinh té - xa hoi, tbc do phat trién kinh té ctia mot qubc gia do con
ngudi quyét dinh, phu thudc 16n vao su phat trién ciia ngudn luc lao dong.

Nghién ctu phat trién nguon luc lao dong l1a van dé dat ra khdng chi véi ting ca thé
ma con doi voi tat ca céc to chire, co quan cua mdi qudc gia. Nguon luc lao dong thé hién vai
trd quan trong trong méi quan hé véi nhitng nguodn luc khac dé cing thuc day phét trién kinh
té - x4 hoi. Mac - Lénin cho rang, con nguoi la san pham caa ty nhién va cuaa xa hoi, con
ngudi 12 yéu té quan trong nhét trong luc lwong san xuat, gép phan vao phat trlen xa hoi. Do
do, vai trd ctia nguon luc lao dong ludn duogc dit & vi tri trung tam so véi cac ngudn luc khac
nhu tai nguyén, von, vat lyc khac. Chiang tac dong khoi day va phat huy tiém ning cua cac
nguon lyc khéc. Vi vay, can c¢6 dinh huéng va giai phap thich hop dé nang cao chat luong
nguon lyc lao dong, nham thiic dy sy phét trién kinh té - x4 hoi.

2. NQI DUNG NGHIEN CUU
2.1. Nhén thirc chung vé ngudn lyc lao dong
2.1.1. Khai niém

Lao dong 1a hoat dong c6 muc dich cua con nguoi nham bién ddi céc vat chét tu nhién
thanh cua cai vat chit can thiét cho doi séng cia minh. Lao dong ciing 1a diéu kién chu yéu
cho ton tai cta xa hoi loai nguoi, 13 co s& cua sy tién bo vé kinh té, vin hoa va xd hoi. Con
nguoi voi lao dong sang tao cua ho dang la van dé trung tam cua chién luoc phat trién kinh té
- x4 hoi. Ngdy nay, quan niém vé ngudn luc con nguoi dugce hiéu theo nghia rong hon: Nguon
liee lao ddéng la mot bé phdn cia déan sé trong do tudi lao dong, dang tham gia lao dong va c6
kha nang lao dong, nhung chia tham gia lao dong (vi nhimmg 1y do khac nhau). Theo t6 chirc
Lao dong qubc té (ILO): liec lwong lao dong la mot b phan cua dan so, trong do tuéi lao
dong theo quy dinh phdp ludt, thuc té dang lam viéc va nhitng nguoi that nghiép. Luc luong
lao dong theo quan niém nhu trén 1a dong nghia v6i dan sé hoat dong kinh té va né phan anh
kha ning thuc té vé cung tmg lao dong ciia xa hoi°.

Tuy theo timg qubc gia, dd tudi tham gia luc lugng lao dong 1a khac nhau. Bo luat Lao
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dong Viét Nam nam 2019 quy dinh: Tudi lao dong ctia nam gidi 1a tir 15 dén tron 62 tudi, nit
gidi 1a tir 15 dén tron 60 tudi.
2.1.2. Vai tro ciia nguon lyc lao ddng doi véi phdt trién kinh té

Lao dong, mdt mat 1a mdt by phan cua ngué)n luc phat trién, do la yéu td dau vao
khong thé thiéu duoc cua qua trinh san xuét. Mit khac, lao dong 1a mot b phan cua dan $0,
nhimg nguoi duge huong loi ich cua sy phat trién. Do vay, ngudn luc lao dong c6 vai tro 2
mat trong phat trién kinh té. Trong cac ngudn lyc, nguon lyc lao dong dong vai tro quan trong
mang tinh quyét dinh d6i véi tang truéng va phat trién kinh té cua mot quoc gia. Boi vi, nguoi
lao dong ludn la nguoi phat hién cai tao va sang tao ra cac nguon luc khac. “Thién nhién
khéng ché tao ra mdy moc... tdt ca nhitng cdi dé déu la san pham lao déng ciia con nguoi..
Tdt ca nhitng cdi d6 déu la nhu"ng co quan cua by oc con nguoi do ban tay con nguoi tao ra,
déu 1a sirc manh da vit héa™™, Nguén luc lao dong con quyét dinh viéc td chire, diéu phéi,
sap xép va sir dung hiéu qua cac ngudn luc khac.

2.2. Quan diém ciia Pang vé phat huy ngudn e lao dong ¢ Viét Nam hién nay

K¢é thira quan diém cua chu nghia Mac - Lénin trong tién trinh xay dung xa hoi moi,
Pang ta da khang dinh: nguén luc quy bau nhat, c6 vai trd quyét dinh nht 13 con nguoi Viét
Nam; nhan t& con ngudi chinh 14 ngudn sttc manh ndi sinh cua dan toc Viét Nam. Dbi voi
mot nudc chu dong lwa chon va kién tri con dudng phét trién theo dinh hudéng x3 hoi chu
nghia nhu Viét Nam, sy phat trién, ting truong kinh té, xét dén cing ciing 1a vi con nguoi,
huéng dén con ngudi.

Trong nhitng nim qua, Pang va Nha nudc ta da c6 nhiéu chu truong, chinh sach phat
trién, sir dung lao dong va tao mo viéc 1am cho nguoi lao dong nham thic day ting truong,
phat trién kinh té. Pai hoi VII da khang dinh: “Gidi quyét tot lao déng, viéc lam va thu nhdp
cho nguoi lao dong, dam bao an sinh xa hoi. Tao co hoi dé moi nguoi co viéc lam va cai thién
thu nhap. Bao dam tién lwong va thu nhdp cong b&ng i diéu kién song va tdi san xudt sic
lao dong. Huy déng tét nhat nguon lwc lao dong dé phuc vu cong cugc xdy dung va phat trlen
dat nuoc” 1 Trai qua cac ky Dai hoi, Pang ta da tién mot bude dai trong tu duy phat trién
ngudn lyc lao dong, 1a ngudn luc co ban, quan trong trong tang trudng va phat trién dat nuoc.
Phat trién ngudn nhan lyc 13 mot trong ba dot pha xuyén sudt cta “Chién luge phat trién kinh
té - x4 hoi 2011 - 2020” va “Chién lugc phat trién kinh té - x4 hoi 2020 - 2030”: “Phat trién
nguon nhdn lyc, nhat la nguon nhan luc chdt lwong cao; wu tién phdt trién nguén nhan lic
cho cong tac dao tao, quan ly va cdc linh viee then chét trén co s¢ ndng cao, tao buoc chuyén
bién manh mé, toan dién co ban vé chdt lwong gido duc va dao tao gan véi co ché tuyen dung,
sit dung, ddi ngd nhan tai, diy manh nghién ciru, chuyen giao, tng dung va phat trién manh
khoa hoc va cong nghé, doi méi sdng tao™; “Phat trién doi ngii chuyén gia, nha khoa hoc dau
nganh, chii trong ddi ngii nhan lyc ky thudt, nhan lyc so, nhdn lyc quan tri cong nghé, nhan
lwe quan Ly, quan tri doanh nghiép; nhan lyc quan Iy xa hoi va 16 chitc cudc song, cham soc
con nguot 3. “Pht huy t6i da nhan t6 con nguoi, coi con nguoi la trung tam, chu thé, nguon
luc quan trong nhdt va muc tiéu cia sy phdt trién; ldy gid tri van hoa con nguoi Viét Nam la
nén tang, sirc manh noi sinh quan trong bao dam sw phat trién bén viing. Phdi c6 co ché
chinh sach phdt huy tinh than céng hién vi dat nwée; moi chinh sach ciia Pang, Nha nwede déu
phai hudng vao nang cao doi song vt chat, tinh thcfn vad hanh phic cua nhdn dan”®!. Thuce
hién ddng bo cac co ché chinh sach, giai phap phat trién ngudn nhén lyc nhat 1 nhan lyc chat
luong cao dap tmg yéu ciu phat trién kinh té.

Nhin chung cac chi truong, chinh sach phat trién, sir dung lao dong cua Dang va Nha
nudc the hién: d6 13 ludén quan tdm dén nang cao chét lugng nguon lyc lao dong thong qua
phat trién gido duc, dao tao, coi giao duc dong vai tro then chdt. Chii trong cac ndi dung: mé
rong quy md, nang cao chat lwong va phat huy hiéu qua trong giao duc va dao tao, cham soc
va bao vé sirc khoe, ning cao thé chat cho nhan dan; ddy manh cong tac dan s - ké hoach hoa
gia dinh; dam bdo cong an viée lam cho nguoi dén 13 myc tiéu xa hoi hang dau trong qua trinh
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xdy dung va bao vé to qudc; nang cao dén tri, bdi dudng nhan tai, hinh thanh doi ngii lao dong
¢6 tri thirc, c6 tay nghé; nha trudng dao tao thé hé tré theo hudng toan dién va cé ning luc
chuyén moén sau, c6 y thuc va kha nang ty tao viéc lam trong nén kinh té thi truong dinh
huéng x3 hoi chi nghia... Thuc té, cha trwong cua Pang khing dinh 13: chinh sach dan sd,
viée 1am duoc coi 1a mot trong nhitng muc tiéu quan trong, giam toc d6 ting dan sé 1a qudc
sach, phai trd thanh cudc van dong rong 16n, manh me va sau sdc trong toan dan.

2.3. Thue trang ngudn lc lao ddng véi ting trudng va phat trién kinh té ¢ Viét Nam sau
35 nim doi méi

- Vé 56 lwong nguén luc lao dpng:

Vé tdc d6 tang trudng ngudn luc lao dong: Tinh dén ngay 31 thang 12 ndm 2021, dan
s6 Viét Nam uéc tinh 1a 98.564.407 ngudi (Nguon: https://danso.org/viet-nam/), tdc do ting
binh quan chung 14 1,06%/nim, trong khi d6 toc do ting tuw nhién giam dan hang nam. Tc do
tang dan sb kéo theo toc do ting lao dong.

Vé quy md ngudn lyc lao dong: Viét Nam dugc danh gia 1a mot quéc gia c6 dan sb
dong dang trong thoi ky co cau dan sb vang, voi luc hrorng lao dong tir 15 tudi tro 1én 1a 53,39
triéu nguot, chiém khoang 60% dan sé (nim 2020)[6 Chat lugng déan sb ngay cang dugc cai
thién, tudi tho trung binh ting, nam 2020 dat 73,7 tudi.

- Vé chit lwong nguon luc lao dong

Chét luong ngudn lyc lao dong duoc thé hién qua trinh d6 chuyén mon k¥ thuat, kién
thire va ky nang can thiét ¢é dam duong cac chirc vu trong quan 1y, kinh doanh va cac hoat
dong nghé nghiép. Tuy nhién, chat luong ngudn nhan lyc, nhat 1a nguon nhan lyc chat lugng
cao chua dap img yéu cau phat trlen con nang vé 1y thuyét, nhe vé thyc hanh, chwa quan tim
dung muc dén k¥ nang: k¥ ning séng va kha nang tu hoc, ky nang sang tao... Ty 1¢ that
nghiép cua luc lugng lao dong trong do tu01 duy tri ¢ muc thap va giam dan. Ty trong lao
dong nong, 1am nghiép va thiy san trong tong sb lao dong dén nam 2020 khoang 32,8%, giam
manh so véi nam 2015 (44%), vuot muc tiéu dé ra (dudi 40%). Ty 1& lao dong qua dao tao
dugc cai thién, udc dat 64,5% nam 2020, trong do6 co béng cép, chting chi dat 24,5%, tang so
voi nam 2015 (19,9%)4. Chat lugng lao dong c6 su chénh I¢ch 1o nhat gitta khu vuc nong
thon va thanh thi. O thanh thi lao dong da duoc dao tao chiém 36,3%, trong khi & nong thon
mai chi c6 12,6%. Pay chinh 1a rao can 16n cho viéc céi thién nang suit lao dong.

Vé kha ning canh tranh cta con ngudi lao dong. Kha ning canh tranh ctia con nguoi
lao dong Viét Nam con thap hon rat nhiéu so véi cac nude trong khu vuc do trinh d6 tay nghé
thap, tac phong lam viéc con yéu, chua bat kip voi yéu cau phét trién, dac biét 1a cic nganh
doi héi trinh d¢ k¥ thuat cao.

- Vé co céu ciia nguon luc lao dong

Qua trinh chuyén dich co cau kinh té ctua Viét Nam tuy dd dich chuyén theo hudng
tich cuc nhung con cham va dang & khoang cach kha xa so v&i yéu cau ciia mot nudc cong
nghiép. Cac nganh cong nghi€p, xay dung va dich vu, nhat 13 cac nganh dich vu mang tinh
chat “dong luc” hay “huyét mach” ctia nén kinh t& nhu tai chinh, ngan hang, logistics con
chiém ty trong thap so vdi cac nuéce trong khu vuc. Ty trong lao dong trong khu vuc nong,
1am nghiép va thuy san da giam lién tuc, tuy nhién do toc d6 ting luc luong lao dong kha
nhanh, binh quan 1,9%/nam trong giai doan trén, nén lao dong trong khu vuc nong nghiép,
néng thén van con chiém ty 1¢ kha cao.

Trong 10 nam gan day, tdc do tao viéc lam cta khu vure cong nghiép va xiy dung ting
binh quan 4,9%/nam, nhanh hon tdc d6 ting 4%/niam cia khu vuc dich vu. Xu hudng nay phu
hop vé6i 1y thuyét va thuc té 1a khu vuc cong nghiép - xay dung va dich vu c6 kha nang tao
viéc lam nhanh hon khu vyc nong nghiép. Diéu nay phan anh thuc té 1a lao dong phi chinh
thirc cht yéu lam trong khu vuc dich vu gian don va nong nghiép, nong thon, dong thoi cho
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thdy du dia con rat 1on dé phat trién viéc 1am trong linh vuc cong nghiép - xay dung va dich
vu.

Vé co céu viée 1am, do chuyén dich con cham. Phén 16n lao dong tap trung ¢ khu vuc
néng nghiép, nong thon. Phan bd lao dong khong ddng déu va can dbi giita cac ving trong ca
nudc. Lao dong tép trung chu yéu ¢ dong bang, d6 thi 16n, nhung ¢ ndng thén, mién nui,
trung du lai thiéu. Co ciu lao dong theo nganh va ving bat hop 1y thé hién trinh d6 thip cua
nén kinh té.

Vé co ban, nang suét lao dong cua Viét Nam tang déu qua cac ndm va muc ting kha
cao. Néu téc do ting ning suit lao dong binh quan giai doan 2011 - 2015 1a 4,5%/nim, thi
sang giai doan 2016 - 2020 da dat 5 ,8%/nam!®. Nho' d6, Viét Nam da thu hep dugce khoang
cach tuong dbi voi cac nudec ASEAN c6 trinh d6 phat trién cao hon. Tuy nhién, ning suét lao
dong clia nude ta hién van & mire thip so v6i cac nude trong khu vuce, khoang cach tuyét dbi
dang ngay cang c6 xu hudng tang 1én. Diéu nay cho thay, kho khan va thach thirc ma nén kinh
té Viét Nam phai d6i mat trong viéc bat kip mirc ning suat lao dong cua cac nudc, nhat 13
trong bdi canh cudc cach mang cong nghiép lan thr 4, hau cong nghiép, kinh té s6 va d6i moi
sang tao. Nguyén nhan chu yéu cua tinh hinh trén 1a do: Quy m6 kinh té ctia nudce ta con nho,
xuat phat diém thap; co ciu kinh té cham chuyén dich; lao dong trong néng nghiép va lao
dong khu vuc phi chinh thirc con chiém ty 1€ cao, trong khi nang sudt lao dong nganh nong
nghiép va khu vyc phi chinh thirc con thiap. M4y moc, thiét bi va quy trinh cong trinh con
nghé con lac hau; chét lugng, co cdu va hiéu qua st dung lao dong chua dap tng yéu cau.

V& trinh do t6 chtrc, quan 1y va hiéu qua su dung cac ngudn lyc con nhiéu bt cap,
tang truong chu yeu dwa vao dong gop cua yéu té vén va lao dong, dong gop cua cac nang
suit cac nhan to tong hop (TFP) méc du c6 tang 1én, nhung van con thap so voi voi nhiéu
nude. Chat lugng ngudn nhan lyc, nhét 1a ngudn nhan lyc chat luong cao chua dap tmg yéu
cau phat trién; con nang vé 1y thuyét, nhe vé thuc hanh, chua quan tim dén k¥ ning xa hoi. ..
chit lugng viéc 1am con thap. Ty 1& ngudi lao dong 1am cac cong viéc khong 6n dinh con
nhiéu. Mot bo phan sinh vién sau khi tot nghiép kho tim duoc viée 1am, ty 18 lao dong khu
vuc khong chinh thirc con 16n.

Théch thire d6i méi co cdu ngudn lyc lao dong va ting nang suat lao dong trong cach
mang cong nghiép lan thir 4 13 rat 16n; theo wéc tinh cia 6 chitc Lao dong Quoc t€, khi
chuyén sang cach mang cong nghiép 4.0 co t61 86% lao dong nganh cong nghiép dét may va
gidy da & Viét Nam sé& phai ddi mat véi nguy co that nghiép cao do nhitng dot pha vé cong
nghé tu dong hoa va tri tu€ nhan tao.

3. NHUNG GIAI PHAP CHU YEU NHAM NANG CAO CHAT LUQNG NGUON
LUC LAO PONG O VIET NAM HIEN NAY

MGt la, ndng cao trinh dg dan tri, phat trién gido duc va dao tao

Viét Nam dugc danh gia 1a quéc gia c6 trinh do dan tri, phat trién giao duc, dao tao
cao hon nhiéu qudc gia ¢ cling mirc thu nhap, tuy nhién, khi chuyén sang kinh té tri thirc va
cudc cach mang cong nghiép 4.0, thi chat lugng lao dong 13 mot thach thirc 16n. Mot trong
nhimng han ché cua ngudn lyc lao dong chinh la chat luong thap. O Viét Nam hién nay, chat
lugng ngudn lyc lao dong nhat 13 nguon nhan lyc chét lugng cao chua dap img yéu cau phat
trién. Nang suét lao dong nudce ta van con thip hon nhiéu so voi cac nuée trong khu vic va
khoang cach chénh 1&ch tiép tuc ting. Vi vay, viéc ting cudng dau tu cho viéc nang cao trinh
do dan tri, gido duc va dao tao cho nguoi dan, dac biét 1a nang cao chét lugng cua lyc lugng
lao dong 1a nén tang cho sy ting trudng va phat trién bén ving.

Nang cao dan tri, phat trién gido duc va dao tao la cong viéc lau dai, thdm chi cua
nhiéu thé hé. Ra soat, quy hoach, phat trién mang ludi cac co s& giao duc va dao tao trén ca
nuoc dap ung nhu cau hoc tap sudt doi, x@y dung xa hoi hoc tap gan voi quy hoach ngudn luc
va ngay hdi phat trién kinh té - x hoi. Tién hanh ddi mai dong bd, toan dién va nang cao chét
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lugng gido duc va dao tao; hudng nghiép cho hoc sinh va phy huynh. Nhu Pai hdi XIlI cta
Dang da néu: “Xdy dung dong b thé ché, chinh sach ae thwe hién c6 hiéu qua chinh sach
gido duc va dao tgo, khoa hoc va cong nghé la quoc sdch toi cao, la déng luc chii yéu thiic
day su phat trzen ca dat meéc™? . Tao dot pha d61i méi can ban toan dién gido duc va dao tao,
phat trién nguon nhan lyc, nhét 13 ngudn nhan lyc chit lugng cao, thu hat, trong dung nhan tai
dé phat trién gido duc va dao tao trong tuong lai, huong toi xay dung nén gido duc hién dai,
nhan van, dap tng yéu cau nhiém vu. x@y dung va bao vé T6 qudc trong thdi ky mé cira va
héi nhap quéc té. Pay 1a quan diém nhiam phat trién gido duc va do tao nudc ta trong nhitng
nam toi, hudng dén xay dung mot nén gido duc hi¢n dai, nhan van, dap ung nhi¢m vy xay
dung va bao vé t6 qudc thdi ky mé cira hoi nhap qudc té.

Chuyén manh qué trinh gido duc chii yéu tir trang bi kién thirc sang phat trién toan
dién nang lyc va pham chat ngudi hoc, 1ay chat luong va hiéu qua lam thudc do. Chuyén sau
vao qua trinh gido duc, chu yéu tir Iinh hoi tri thire dén phat trién toan dién nang lyc va phém
chat ngudi hoc; Hoc di d6i voi hanh, 1y thuyét di doi v6i thuc hanh. Phat trién gido duc va dao
tao phai gén v6i nhu cau phat trién kinh té - x3 hoi, xay dung va bao vé¢ TH quéc, tién bo khoa
hoc va cong nghé, nhat 13 trong thoi dai cach mang cong nghiép 1an thir tu, yéu cau phat trién
ctia ngudn nhan lyc va thi truong lao dong.

Hai la, khuyén khich phdt trién sin xudt, chuyén dich co ciu kinh té gin véi doi
mdi mo hinh tang truong

Muc tiéu ctia Pang va Nha nude 1a tao ra day du viée lam véi thu nhap cao va duy tri
tinh trang that nghiép hop ly. Phuong hudng quan trong dé tao thém viéc lam la thic day ting
truong kinh te nhanh va bén vimg, chuyén dich co cau kinh té: day nhanh co cau lai cac
nganh kinh té, cac ving kinh té va cic thanh phan kinh té trong diéu kién hoi nhap kinh té
qudc té va khu vue, gan véi cong cude ddi mdi ciia mot mo hinh ting truéng hop 1y. Nha
nude tao viée lam thong qua phép luat, co ché, chinh sach, déng thoi tao diéu kién cho cac
thanh phﬁn kinh té, doanh nghi¢p va nguoi lao dong tu tao viéc lam. Bén canh tao viéc lam
trong nudc, cic doanh nghiép va nguoi lao dong nén chi dong tim kiém thém nhimng cong
viéc tao thu nhap ma phap luat khong cAm. Nha nudc va cac cong ty xuat khau lao dong nén
cung cb thi truong xuét khau lao dong hién c6 va tich cyc tim kiém, mo rong cac thi truong
xuat khau lao dong moi. Trong qua trinh giai quyét viéc lam va giam that nghiép, can timg
buéc giai quyét mau thuin giira yéu cau nang cao nang suét lao dong, ddy manh cong nghiép
hoa, hién dai héa va hoi nhap qudc té.

Ba la, tao ldp va qudn Iy tot thi trwong lao dong

Tao mdi truong va diéu kién phét trién thi truong lao dong dong bo, hién dai, linh
hoat, théng nhét, hoi nhap va c6 su quan 1y, diéu tiét ctia Nha nude. Xac 1ap cac nguyén tic sir
dung va quan ly lao dong phu hop voi sy phat trién cua thi truong, xay dung quan hé lao dong
hai hoa, 6n dinh va tién bo, hinh thanh ddng bo cac tiéu chuan lao dong phu hop v6i thong 1¢
quéc té. Tap trung hoan thién va nang cao chit lugng hé thong thong tin vé du béo thi trudng
lao dong va chét lugng dich vu viéc lam. M¢ cua thi truong lao dong voi su kiém soat chat
ché& nham tao ra sitc canh tranh va nang cao chat lugng ngudn luc lao dong. Thay doi tu duy
trong xuat khau lao dong 1a ting cudng xuét khau chuyén gia, giam dan xuat khau lao dong
gian don, thu nhap thép... dé chuén bj tdt nang lyc, chuyén moén cho ddi ngii lao dong Xuét
khau.

Néng cao ning lyc va hiéu qua quan 1y nha nudc vé thi truong lao dong. Quan 1y hidu
qua cac cong cu thi truong lao dong. Tang cudng cong tac thanh tra, kiém tra viéc tuan thu
phap luat va ky ludt, an toan lao dong. Thuong xuyén khao sat va danh gia dé ndm virng nhu
cau lao dong va sy bién dong cua thi truong, dua ra du bao chinh xac dé c6 co sé hoach dinh
chién lugc, quy hoach phat trién, phan bé va st dung nguon lao dong.

Nguon luc lao dong véi vai tro 1a dau ra cta nén kinh te, vi vay thu nhap, tiéu dung va
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doi séng vin hoa cua nguoi lao dong cling can dugc quan tam dung muc. Nang cao sirc khoé
con nguoi ca Ve tam voc, thé chat, tinh than, tudi tho ciing nhu chit lugng cudc sdng. Trong
nhitng nim gan day, thé chat va thu nhip cua ngudi lao dong Viét Nam di ting 1én dang ké,
nhung so voi nhiéu nudc, thé chit va thu nhap cua nguoi lao dong nudc ta van con thap. Vi
vay, de tang thu nhap cho nguoi lao dong, can thyc hién chuyén dich co ciu kinh té, tai co cAu
kinh té gan voi d61 m6i mé hinh tang truong, nang cao hiéu qua cong viée, dac biét 1a tang
ning suat lao dong. Bén canh su no luc cua nguoi lao dong, doanh nghiép, t6 chuc va gia
dinh, Nha nudc phai kién quyét ting thu, tiét kiém chi ngan sach dé ting ngudn lyc tai chinh
cho nhu cau an sinh x4 héi...

Duéi goc d6 quan ly vi mo6, Nha nuée can cai cach toan dién, hé thong va dong bod
chinh sach tién luong theo nguyén tic phan cong lao dong va cac quy luét khach quan cua co
ché thi truong. Cai cach chinh sach tién luong theo huéng gan véi dién blen gia ca suc lao
dong trén thi truong, phu hop voi toc do tang truong kinh té va ting ning suét lao dong, tao
dong luc dé nang cao nang suét, hi¢u qua. Lay nang suat lao dong va hiéu qua san Xuét cia
doanh nghlep lam co' s6 de tang tlen lwong. Viée cai cach tién luong d6i v6i can bo, cong
chire, vién chire phai gin véi viée to chirc, sip xép, cat giam tién luong trong cic co quan,
don vi su nghi¢p cua Nha nudc. HE thong thang, bac luong bao dam tuong quan hop ly,
khuyén khich nguoi lao dong gioi, ning suat cao. Piéu chinh tién lvong dé dam bao mirc sdng
twong xtrng voi muce tdng thu nhép va ty 1¢ lam phat trong xa hoi.

Bon la, thue hién déng bo cac npi dung cua chién lwgc din sé

Nha nuéc can tiép tuc diéu chinh co ciu nhan khau va 6n dinh quy mé dan sé dé sir
dung co6 hiéu qua ngué)n luc lao dong va dat dugc muc tiéu phat trién kinh té - x4 hoi cua ca
nuée. Thyc hién dong bd cac ndi dung cua Chién luoc dan sé Viét Nam dén nam 2030, xay
dung va trién khai chién lugc dinh dudng cho nguoi Viét Nam... Phat trién ngudn lyc lao
dong hop 1y, tin dung hiéu qua cua thoi ky co cdu dan sé vang; chi dong thich tng véi xu
hudng gia hoa dan sb.

Cong tac dan s6 ké hoach hoa gia dinh da dat mot s6 két qua nhét dinh, tuy nhién van
c6 sy chénh 1éch giira cac ving mién. Do vay, can duy tri vimg chic murc sinh thay thé cua ca
nudc, tang mirc sinh ¢ cac dia phuong c6 mirc sinh thap va giam murc sinh ¢ cac dia phuong
c6 muc sinh cao. Pam bao phat trién Ve chét luong, quy mo va co cu nhan khau hop 1y; duy
tri mtrc sinh thay the binh quan cho mdi phuy nif trong do tudi sinh dé 1a 2,12 con; dua ty 50
gio1 tinh khi sinh xuong duoi 109 tre trai trén 100 tré gai. Vi vay, trong nhimng ndm toi, can
tlep tuc thuc hién chién lugc dan s0, trong d6 nhin manh dén cac dia ban, d6i tugng sinh
nhiéu con va tinh trang mat cin bang tré em trai va tré em gai.

Chat luong dan sé la chat luong cua ngudn luc lao dong, vi vy dé nang cao chat
luong ngudn luc lao dong can nang cao chét luong dan s6. Tam voc, thé luc cua nguoi Viét
Nam con nho va yéu, ddé nang cao chat luong dan sb va stc khoe ciia con nguoi ca vé thé
chét tinh than, tdm véc, tudi tho cung nhu chét luong cude song, trudc hét can cham lo phat
trién vé chat lugng, quy mo va cau trac dan s6; duy tri 6n dinh mirc sinh thay thé, dua ty sb
gi6i tinh khi sinh vé mirc can bang ty nhién; ting cudng cong tac cham soc sire khoe va cham
soc stre khoe cong dong. Tiép tuc xay dung va nang cao chat luong mang ludi y té dén tan
thon ban; bao dam cho moi ngudi dan dugc tiép can cac dich vu y té co ban. Chuyén trong
tam chinh sach dan s tir ké hoach hoa gia dinh sang dan sé va phat trién. Pay manh cong tac
truyén thong vé y té, cham soc strc khoe ca nhan va cong déng, dinh dudng, an toan v¢ sinh
thuc pham, stc khoe, dic biét 1a sirc khoe sinh san. Xay dung phong trao toan dan rén luyén
thé duc, thé thao.

4. KET LUAN

Ngudn luc lao dong la yeu t6 quan trong d6i voi su phat trién kinh té cua m01 qubc
gia. Trinh do phat trién ctia ngudn luc lao dong ciing chinh 1a thé hién trinh d6 phat trién con
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nguoi, day la mot thude do chu yeu su phat trién cuia mdi qudc gia. Vi vy, cac quoc gia trén
thé gi6i déu rit coi trong phat trién con ngudi. O nuoc ta, Dang va Nha nuéc luon khang dinh
quan diém coi con nguoi la trung tdm cua sy phat trién, ctia cong cudc xay dung va bao v¢ T6
quoc. Trong diéu kién day manh cong nghiép hoa va hoi nhéap quéc té, d6i mGi mo hinh ting
truong gin véi co cau lai nén kinh té thi phat trién nguon lye lao dong duoc coi la mt trong
ba khau dot pha cua chién luoc; dong thoi, phat trlen ngudn luc lao dong tro thanh nén tang
phat trién ben ving va tang loi thé canh tranh quoc gia. Viéc phat trién ngudn lyc lao dong,
mot mat, can phai c6 tam nhin chién lugc phat trién tong thé va dai han, nhung dong thoi,
trong mdi thoi ky nhat dinh, can xay dung nhimg dinh hudng cu the, dé tir d6 danh gia thoi
co, thach thtrc, nhitng kho khan, han ché... dé dé ra muc tiéu va giai phap phat trién thich hop
cho ting giai doan phii hop véi bbi canh trong nude va quéc té.
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