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LOI NOI PAU

Nam hoc 2021 - 2022, Truong Dai hoc Cong nghiép Quang Ninh tiép tuc td chirc Hoi
nghi Khoa hoc lan thtr 7 nham danh gia tong két cong tac nghién ciru khoa hoc giai doan 2020
- 2022 va dua ra dinh huéng moi cho cong tac nghién ciru khoa hoc cua Nha truong phat trién
hon nita trong tuong lai. T tién d¢ cua nhitng ky Hoi nghi trude, cuon Ky yeu Hoi nghi Khoa
hoc da tré thanh noi trao doi thong tin khoa hoc, kinh nghiém giang day, th tap cua can bo,
giang vién, sinh vién Nha truong trong nhimg nam qua. Hoi nghi Khoa hoc lan thtr 7 v6i chu
dé: “Ndng cao chat lwong dao tao, nghién cteu khoa hoc va chuyén giao cong ngh¢ cia
Truong Dai hoc Cong nghiép Quing Ninh gin véi nhu cdu phdt trién kinh té - xi héi ciia
dia phwong” da dugc trlen khai tir nhimg ngay dau nam hoc 2021 - 2022. Trong thdi 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 nhimg két qua nghién ctru cua toan
thé can bd, gidang vién, cac nha khoa hoc thudc cac linh vuc khoa hoc Cong ’nghé ky thuat
bién, Dién tu, Tin hoc, Ty dong hoa; Cong ngh¢ ky thuat mo; Ky thuat dia chat; Ky thuat co
khi, Kinh té, Khoa hoc co ban, Khoa hoc xa hoi,...

Can cu Vé}o thé 1¢ va noi dung Cl:la cac bai bao gui vé, Ban bién tap Ky yéu Hoi nghi
Khoa hoc dé tuyén chon dugc 38 bai vi€t c6 ndi dung phu hop va bién tap 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 Pién - 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 luong, giri phan
bién kin va bién tap theo dung yéu cau qui dinh. Nhitng bai bao ¢ ndi dung chwa phu hop, sai
mau bao hodc giri dén qua mudn s& khong dugc ding trén cudn Ky yéu Hoi nghi Khoa hoc
nay.

Ban bién tap xin tran trong cdm on cac déng nghiép da gui nhimg thanh qua nghién
clru ctia minh, gép phan cho Ho1 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 nhimg
thiéu sét, Ban bién tap rat mong duoc ban doc chia s¢ va thong cam. Ban bién tdp mong rang
trong cac ky Hoi nghi Khoa hoc t4i sé tlep tuc nhan dL,l’(_)’C su cOng tac nhiét tinh cla 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 &ng suat va co sé xac dinh ap luc mé len vi chéng
co giéi hoa trong 10 che bing phwong phap sb

Pham Pic Thang™*, Hoang Hung Thang!, Hoang Vin Nam?!
Pd Ngoc Tuy?2, Luu Qudc Cuong?
Y Trong Pai hoc Cong nghiép Quang Ninh
2Cong ty than Mgo Khé - TKV
3Cong ty cé phan 397 - Tong céng ty Pong Bac
*Email:phamducthangmct@gmail.com; Mobile: 0987302934

Tom tat: Bai bao gidi thiéu ddc diém trang thai ¢ng 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 lwa chon hop 1y vi chong co
gici 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 phap sé.

1. PAT VAN DE

D3 c6 rat nhiéu cong trinh nghién ciru va gia thuyét nghién ctru vé ap luc mo, gido su
Protodiakonop 1a mét trong nhimg nha khoa hoc dau tién cua thé gioi dua ra ly thuyét ap luc
mo va nhitng vin dé cua ap luc mo, dit ra nén mong nghién ctru dau tién trong linh vuc nay.
Sau d6, c6 nhiéu nha khoa hoc nghién ciru phét trién thém trong linh vuc 4p luc moé qua sd
luong 16n cac dé tai va cac cong trinh nghién ctru khoa hoc [1]. Tat ca cac cong trinh nghién
ctru cho thay, cling véi su tang 1én cta chiéu sau khai thac mo thi ing suat - bién dang trong
khdi da mo cling tang lén va dat dén mot gia tri nhét dinh. Nhu khi ¢ d6 sau khai thac 1a 400m
thi ung suat theo phuong théng dimg co thé dat téi 12500 kN/m?. Tuy nhién khong phai toan
b trong luong cua dat d4 dén bé mit dé nén 1én vi chéng, ma ban than trong 16p da vach xuat
hién phan lyc tir qua trinh cac 16p da dich chuyén (nhu hién tuong co gian - dan hoi v6i sy ma
sat gitra cac 16p dat d4), sy ma sat giita cac 16p dat da ¢ bén hong 10 déu can tro su ting 1én
clia tai trong 1én cic vi chong. Sy tac dong cua ap luc mo 1én vi chdng theo chiéu sau khai
thac cho dén nay van con c6 nhiéu tranh luan khoa hoc khac nhau. Trong bai bao nay cac tac
gia mudn trinh bay mot s6 két qua ctia viéc phan tich mbi quan hé twong tac ctia cong nghé
khai thac va ap lyc mo tuong ung véi dac diém khai thac cta 10 chg trén co sé s dung
phuong phap so phan tur hitu han véi sy trg giup va sir dung chuong trinh mé phong. Bai viét
tap trung vao van d& xac dinh trang thai Gmg suat - bién dang ciia da vach khi chiéu sau khai
thac ting 1én ciing nhu xac dinh chiéu cao ving phd huy cua da vach khi d& tai vi chéng co
gi6i hoa va tai trong 1én vi chdng cua 10 cho.

2. NQI DUNG NGHIEN CUU
2.1. Phuwong 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 lwc mo 18n vi chdng 10 cho ¢d ¥ nghia hét sitc quan trong dé dam
bao cong tac lwa chon loai vi chdng ap dung hop ly, dam bao kha ning mang tai chéng lai ap
lue cua da vach. Trén co s¢ s dung cac phuong phap nghién ctru ly thuyét: nhu phuong phap
phan tich, tong hop; phuong phép gia thuyét va mo hinh hoa dé dua ra co so tinh toan ap luc
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mo 1én vi chdng co gidi hoa 16 cho theo phwong phap mé hinh sé cing véi viée két hop tinh
toan trén co s anh hudng cua cac tham so cong nghé.
2.2. Trang thai ing suit ciia d4 vach theo chiéu siu khai thac va xac dinh ap lwe mé tac
dung Ién vi chdng 16 chg
Cong nghé khai thac véi diéu khién d4 vach bing pha hoa toan phan 1a phwong phap

cho phép da vach sap d6 vao khu vuc khai thac nham tao ra cic ving ap luc va trang thai can
bang ung suat moi xung quanh khu vuc khai thac cua 10 cho (hinh 1). Qua trinh sap db da
vach tiém 4n nhiéu nguy co mét an toan cho khong gian khai thac bén trong 10 chg va cac khu
vuc xung quanh dudi anh huéng cua ap luc mo, dic biét khi bude sap do qua 1on c6 thé gay
a “cti ddm mo” rat nguy hiém. Do d6, can lya chon loai vi chéng 16 chg twong tmg véi kha
ning mang tai va chéng d& lai ap luc mo cua da vach [1, 2, 3, 4].

. Vang anh hwéng cua ap lwc mé Ving dét da bi pha hay

%\‘l‘mg tang lén cua: ap lwc mé

;—ip A
Tec
mé

f‘}i&ng than bi pha hay

Ap lwc ban dau

Hinh 1. So' do cac ving ap lic xung quanh 10 cho

D3 c6 nhiéu phuong phéap dé tinh toan xac dinh ap luc mo 1én vi chdng 10 chg nhu: sir
dung cach tinh toan 1y thuyét theo cac gia thuyét vé ap luc; phuong phap mo phong bang mo
hinh vét 1i (m6 hinh twong dwong), phuong phap moé phong va xac dinh ap lyc mo bang cac
chwong trinh phan mém s6 hoa; phuong phap thuc nghiém do ap luc mo trong khu vyc 16 chg
khai thac bang st dung cac loai thiét bi do tai hién truong. Phuong phap nghién ctu li thuyet
thuong cho két qua khong sat voi thuc té do trong qué trinh tinh toan cac théng sd duoc lay
gia tri trong do1 Phuong phap mé phong bang md hinh vat liéu trong duong cho két qua gan
sat v6i thyc té, tuy nhién doi hoi khit khe trong viéc lwa chon vat liéu tuong duong va gia
cong mo hinh voi ty 18 dong dang so véi thuc té. Phuong phap xéac dinh bién dang va do ap
luc bﬁng thuc 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 trudng, ton rat nhiéu thoi gian. Hién nay,
cung vd&i sy phat trién cua khoa hoc ky thuat va cong nghé, dic biét 1a cong nghé s6 hoa, dé
xac dinh bién dong trong qua trinh khai thac than him 16, mot trong nhitng phuong phap duoc
sir dung rong rii 1 stir dung phan mém sb héa dé xac dinh gi4 tri cua ap lyc mo trong timg
diéu kién khai thac khac nhau v6i cong nghé khai thac twong tng. Cac phan mém phan tich sd
hién nay thuong duge 1ap trinh trén co s& cac phuong phéap sd co ban sau [5]: phuong phap
phan tir hitu han; phuong phép sai phan hitu han; phuong phép do hoéi tu giéi han; phuong
phap phén tir bién; phuong phap toan roi rac.. M01 phuong phap trén déu ¢ nhimng pham vi
str dung va déu dya trén mot gia thiét tinh toan on dinh ciing nhu sir dung cac tiéu chuén pha
hiry hay tiéu chuan bén khac nhau. Hién nay trong linh vuc phan tich 6n dinh khdi d4 xung
quanh khoang khong gian khai thac, cong trinh ngdm va thiét ké, tinh toan két cAu chdng giir
cac khu vuc khai thac trong cdc mo than ham 10, mot sd phén mém tinh toan dugc 1ap trinh
trén co so cac phuong phap toan hoc ¢ trén da va dang duoc sir dung rong réi, c6 thé ké dén
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la: chuong trinh Phase 2, Ansys, Abaqus, UDEC, Flac, PFC,... Ddi véi cac phén mém s6 hoa
sir dung phuong phap sé phan tir hitu han dé xac dinh trang thai Gng suét - bién dang cua da
vach va tinh toan ap lyc mé lén vi chéng 10 cho, khi d6 khu vuc xung quanh 16 chg dugc phan
chia thanh mét mang cac phan tir ¢6 kich thudc hitu han tiép xtc véi nhau boi cac nat. Két
qua cua qua trinh tinh toan nay la xac dinh: sy chuyén dich cua cac diém nat theo phuong
ngang va thing dung; cac thanh phan Gng suit theo phuong ngang, Ung sudt theo phuong
thang dung va tng suit ma sat cting nhu xac dinh trang thai ing sut theo 1y thuyét « Mohr -
Coulomb », theo ting suét chinh bén kéo 16n nhét va theo “ly thuyét bén”.
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Hinh 2. So d6 md phéng trang thai ing sudt cia da vach bang phan mém sé
6y=yH

|

|

6x= AyH

.
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Hinh 3. Ving trang thai gioi han: Sw pha hily theo (theo Mohr - Coulomb) trong gioi han pha
ity ciia iing sudt theo bién dang theo phirong thiang ditng

Sy tac dong twong hd cua 4p luc moé va vi chdng 10 cho din téi su hinh thanh bién
dang va ving pha hiy ¢ 16p déa vach truc tiép nhu hinh 3. Trong giai doan dau ctia qua trinh
tinh toan, bién dang kéo theo phuong thang dimg & 16p d4 vach xay ra hién tuong tach 16p da
véach diéu nay tao diéu kién pha huy ~chung khi do tai vi chong Su pha héa da vach khi do tai
vi chong (theo Mohr - Coulomb) dién ra khi dat t6i ing sudt gidi han va phu thudc vao tmg
suat phéap tuyén theo ca phuong ding va phuong ngang.

Két qua tinh toan trang thai ing suit v6i sy anh huong cua chiéu siu 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 dd cho thiy ring véi sy ting 1én cta chidu sau khai thac thi Gmg suit
trong d4 vach theo phuong thing dimg ciing ting 1én twong tng, trong ving tiép xtc cua vi
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chéng 16 cho (vi chdng va via than) thi din dén sy phan bd lai ung suat. Ung suit theo
phuong dimg 16n nhét trén vi chdng 10 chg c6 thé vuot qua gia tri gi6i han an toan cho phép
va nhu vay trong truong hop nay, cac vi chdng s& chiu tai ing suit lon nhat. Ngoai ra, ¢ phia
trude 10 cho (¢ trén cua via than) nam trong viing ap luc twa voi g suat ting lén.

80

70 m

60 —

50 —

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

30

] 7
. . \ _J

1
2 4 3 8 10

vach, MPa

K

Ung suat theo phirong thiing dirng cila da

-10

Toa do, m

Hinh 4. Ung sudt trong dé véch theo phwong ding ciia 16 cho 6 @6 sdu khai thac 300m, 500m
va 800m.

Trong cac qua trinh phén tich va tinh toan, cac két qua tinh toan cho thay rang trong
tat ca cac thanh phan ap lyc mé cung véi ung suit theo phuong thiang dimg ciing xuét hién
g suét theo phuong ngang, trong truong hop nay duoc dit & trung tdm trong lyc cua tam
giac lyc. Trong cac 16p da vach phia du6i ¢ ngay trén cac vi chéng (vach truc tiép) thi ing
suit ngang nén ép va tac dung luc trén cac vi chdng theo hinh 5.

B 4
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Hinh 5. Phdn chia mang ludi cdc phan tir hivu han trong da vach phia trén cac vi chong 16
cho va cdc thanh phan ieng sudt ciia dd vach.

Khi ting chiéu sau khai thac tir 300 - 800m, mic du ing suat va bién dang cua da vach
trén vi chéng tang 1én nhung trang thai giéi han (theo pha huy) thi khong thay do6i. Picu nay
c6 thé thiy rang, kha nang chiu tai cua cac vi chéng trong 10 chg khong phu thude vao chiéu
sau khai thac, diéu nay da duoc kiém _chung trong thuc té khi 4p dung thanh cong vi chéng co
khi hoa loai M 130, OKII70 va mét s loai khac khi khai thac ¢ cac chiéu sau khac nhau trong
cac mo than tai Lién bang Nga [6, 7].

Trong qué trinh khai théc diéu khién 4p lyc mé bang phd hoa toan phan da vach thi
chidu cao ving pha hiy ctia d4 vach trén cic vi chéng 10 chg 1a mot trong nhimng chi tiéu co
ban dé xac dinh tai trong 1én vi chdng. Theo két qua thuc hién bﬁng mo hinh trén may tinh sy
tac dong tuong hd gitra vi chong 10 cho va da vach cho thiy, chiéu cao ving pha huy cta da
vach chat tai 1én vi chong gin bang 4 1an chiéu day khau cua via than [2, 8, 9].

‘ Xac ‘dmh d6 no I‘O"l cu‘a da vach truc tlep khi pha hoa véi sy t,ang 1én vé thé tich theo
diéu kién can dam bao lap day khoang khong gian khai thac va chong do duoc cac 16p da
vach ¢ phia trén [8, 9]:

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

‘



B
TRUONG PAI HOC CONG NGHIEP QUANG NINH
|-

K,-h=h+m,;m (1)
Trong do:
kr - hé s no roi cua dat da;
h - chiéu cao ving pha hay dat da;
mk- chiéu day 16p khau.
Khi d6 chiéu cao ctia ving phé hiy 1a: h=m, /(k, —1),m

Khi chiéu cao ving d4 vach pha hoa bang 4 1an chiéu day 16p khéu thi tai trong trén
mot don vi dién tich ma vi chéng chéng giir 1:

4'7/v’mk'g(ln_i_r-_i_rk +1,15, L:L()()()),I(N/m2 (2)

In 7v 9

R =

Trong do:
g - Gia tde roi tu do;
yv - Trong luong thé tich trung binh ctia cac 16p da vach, T/m®
- gi61 han bén ubn cua da vach, MPa
In - chiéu dai chdng giir ciia vi chdng, m
r - khoang cach tir tim chin phia trude ciia vi chong (ludi trai) t6i guwong, m
rk- chiéu rong tang khiu cua may khau, m
) Véi tinh toan hé s6 né roi cua dat da sap db thi tai trong trén mot don vi dién tich cua
vi chong dugc xac dinh nhu sau:

_—7v M8 rar 058 | T M 2000y e ®)
ok, —1) 7o+ 9-(k =1

Qua biéu thirc (2) va (3) nhan thay rang kha nang chiu tai ciia cac vi chdng co gidi hoa
duoc xac dinh ddi véi timg diéu kién cu thé va cac loai vi chong khac nhau. Bac diém cua da
vach ciing nhu chiéu day l6p khiu than trong via 1a nhiing tham s6 co ban anh huéng téi tai
trong tac dung 1én vi chéng, trong khi d6 kha nang chiu tai cua vi chbng twong tng voi m01
loai vi chdng, vat liéu lam vi chong va dac tinh cua vi chong Khi gia tri trung binh cua h¢ 5O
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 16p khau than trong via 1a nhimng tham sb
co ban anh hudng t6i tai trong tac dung 1én vi chdng, khi diéu khién ap lyc mo bang pha hoa
toan phan thi gia tri 4p luc mo 1én vi chéng co gidi hda dugce tinh toan trén co so xac dinh
chiéu cao ving pha hity ciia 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 sd nghién ctru duoc 1ap trinh v6i két qua twong dong véi thyc té
trong timg diéu kién cu thé. M6 phong trang thai img suét ciia d4 vach va xéac dinh ap luc mo
v6i phuong phap s6 phan tir hitu han bang cac chuong trinh mé phong trén may tinh cho thy
mdi quan hé anh huéng 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 d6 c6 thé Iya chon chinh x4c 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®
1Quang Ninh University of Industry
’Mao Khe coal Company - TKV
3Joint 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 ddng dé xac dinh céc via than tir tai li¢u dia vat Iy giéng khoan
tai khu vec mé than Ha Lam — Quang Ninh

P46 Duy Phucl*, Kiéu Duy Théng?, Nguyén Tuan Trung?
1Cong ty Cé phan bia chat mé - TKV
Truong Pai hoc Mé Dia chat
SLién doan Vdt Iy dia chdt
*Email: 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 duwoc tien hanh do ghi, dura 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 vdt Iy giéng khoan thirong diroc xir Iy mét cach thu cong va lién tuc, do d6
khong tranh khei nhiing sai s6t. Do vdy, phat trién phwong phap ban tw déng dé xac dinh via
than tir cac tai lidu dia vdt 1y giéng khoan c6 thé dwa ra dwoc cét dia tang dia vdt 1y gidp
giam thoi gian minh gidi ciing nhu tang dé chinh xac cho tai liéu.

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

Tir khod: Ban ti déng, hoc khong giam sat, mé than Ha Lam, dia vat Iy giéng khoan,
tham do than, di thuong dia vat ly.

1. GIOI THIEU

Ha Lam 1a mot mo than 16n trong cac mo than ¢ ving Quang Ninh cia nuéc ta, nam
trong viing tap trung nhidu mo va cong truong khai thac than dang hoat dong. Hé thong co s&
ha tang, dudng giao thong, cung cap dién, nudc, sua chira co khi, sang tuyeén than, bén cang
va cac dich vu phuc vu doi sor]g . kha 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 khong thé thicu. Trong do, viéc ap dung cac phuong phép dia vat ly gieng
khoan (DVLGK) cung cap mot lugng thong tin doc 1p vei tai lieu khoan, dac biét trong
nhimg trudng hop chat lugng lay mau kém hoac mat mau, danh gia hiéu qua khoan lay mau,
mao via, theo dbi sy bién doi vat 1y trong qua trinh khoan. Trong PVLGK hién nay ap dung
rong rai cac phuong phap dién trg, phuong phap phong xa, phuong phap do d6 Iéch, phuong
phap do ti trong, phuong phap do si€u am,... Su thay doi cua cac duong cong dia vat 1y 1a co
so dé phan chia dia tang va dac biét la xdc dinh vi tri cua céc via than. Cac duong cong di
thuong tao ra su khac biét gitra cac 16p dé ta co thé danh gia va phan tich.

2. KHAI QUAT VE KHU VUC NGHIEN CUU
2.1. Pic diém dia ly tw nhién, kinh té, nhéin vin
Dia hinh: Khu mo Ha Lam thudc ving ddi ndi, dia hinh thip dan tir phia Bic xudng

H‘
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phia Nam.

Khi hau: Khu mé nam trong ving khi hau nhiét doi gié mua, hang nam c6 2 mua rd
rét 1a mua mua va mua kho.

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

Hé théng giao thong: Khu mé Ha Lam ndm gan truc dudng qubc 16 18A ndi lién véi
cac tinh,thanh pho Hai Phong, Hai Duong, Bac Giang; phia Bac c6 cang Lang Khanh, phia
Tay c6 cang nude sau Cai Lan. HE thong co so ha tang, giao thong van tai, hé thong cung cap
dién nudec... kha thuan loi phuc vu tot cho viéc khai thac than.

Dic diém dan cu, kinh té xa hoi: Cach khu moé Ha Lam khoang 4km vé phia Nam la
trung tdm thanh pho Ha Long sdm uat va dang c6 toc dJ phat trién manh. Déan cu tép trung
kha dong duc, chu yéu 1a dan tdc kinh, nghé nghié¢p chu yéu l1a cong nhan mé va dich vu du
lich.

- Gamma gamma - dien tro
cPs 7o00] 0 L

Suonsg kinh [] Oo Dan

2e0l 0 mSmim

Hinh 1. Hinh danh cac duwong cong di thurong trong DVLGK

Phan tich tai liéu dia vat Iy giéng khoan bang phuong 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 chit mé than Ha Lam

~ Két qua nghién ciu 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 (Méz6zdi) va Tan sinh
(Kainozoi). Chiéu 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 diém kien tao phuc tap chung cua toan dai than.
Céac nep uon, dut gy phat trién kha nhiéu véi quy mo khac nhau.

2.3. Pic diém céc 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, set ket va sét than c6 chicu day
thay doi tir 0,1 @én trén 1,0 mét cé Iop day dén vai ba mét.

* \/& muc do trién vong than: Két qua téng hop cho thay, trir lugng, tai nguyén than
tap trung chu yéu ¢ phan phia bic, phia ddng va phia déng bac do ciu tric caa mo la nép 16m,

I
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tuy nhién trong qua trinh khai thac phat hién cac dat gay va cac nép uén nho 1am phuc tap
thém cau truc khu trung tdm cua nép 16m Ha Lam.

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 liéu Dia vét Iy giéng khoan
Qua trinh khéo st dia vat Iy 16 khoan duoc thuc hién t6 hop gdm 06 phuong phap do
dia vat Iy 16 khoan gom: do dién tro suat bieu kien (DTS - pk), mét do dong dién biéu kien
(ck), gamma tu nhién (GK), gamma mét do (GGK), do do Iéch 16 khoan (PL) va do duong
kinh 16 khoan (PK)

) Tai liéu dia vat Iy 16 khoan thi cong ngoai thuc dia dugc tién hanh hiéu chinh, danh gia
sai sO dat yéu cau ch'yi dua vao phan tich, luan giéi dia chat dia vat Iy Do chinh xac cua tai
liéu do dia vat Iy I6 khoan dugc danh gia theo ket qua do 13p va do kiém tra. B9 chinh xac ¢
tung vi tri riéng biét dugc xac dinh theo sai s6 twong doi (%) va tinh toén theo biéu thuc:

_ Z{X 27 X 1)
o, =—
X, +X, 0 7
Trong do: Xiz va Xiy - Gia tri do va do kiém tra tai diém thir i.
’ 0i - Sai s0 tuong doi; ’ ’

_ Sai s0 trung binh tuong doi ot cua toan lat cat 15 khoan la gia tri trung binh s6 hoc cta

sai sO n 1an quan trac trén tung vi tri, dugc tinh theo biéu thic sau:

100% (1)

T

1 2(X.,— X,
Ty = _ZMx 1009% (2)
i Xia+ X,
i=1
K&t qua tinh sai so cho thay: Sai so trung binh tuwong doi ctia cac phuong phap phong
xa ot < 10% dam bao yéu cau ky thuat dé dua vao phan tich, luan giai dia chat tai liéu dia vat

1y.
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3.2. Co sé phwong phap phén tich tai liéu Pia vat 1y giéng khoan

Tai liéu dia vat Iy & cac 15 khoan duoc do ghi dudi dang s6. Qua phan tich va téng hop
céc két qua do dia vat ly 16 khoan da duoc tién hanh, giai quyét phan chia va xéac dinh chinh
Xé&c cac 16p dat d& trong cac mat cat 16 khoan, xac dinh chiéu sau, chiéu day va céc 16p da kep
trong than va xéac dinh chinh xac va day du céc via than d4 khoan qua, phan chia cau tao via
than tro gitp cho viéc nhan dang cu tao cac via than tin cay hon.

Cac 16p cudi két, cat két thi duong cong gamma tw nhién (GK), gamma mat do (GGK)
va do dan (k) c6 bién do di thuong nho nhét, duong cong dién tré suit co pk cao va dat cuc
dai. D& phan biét gitra 16p cudi két va cat két chi khac nhau ¢ bién d6 di thuong cua duong
cong gamma ty nhién.

O cac 16p bot két va sét két, bién do di thuong cua cac dudong cong Pién — Xa gan
gidng nhau, gamma tu nhién va d6 dan cé gia tri cao, gamma mat do va duong cong dién tro
suat biéu kién (pK) c6 bién do di thuong nho, nhung gitra ching khac nhau ¢ bién do di
thuong. Trén duong cong gamma ty nhién: Cac 16p sét két c6 bién do di thuong cao hon cac
16p bot két.

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

V& cu trac cac via than dugc 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 tét co do tro thap (ham
lwong sét thip) thi bién do di thuong 6n dinh, di thuong GK nho nhit con di thuong caa
duong cong GGK dat gia tri cao nhat. Cac via than xau c6 bién do di thuong khéng 6n dinh
va gia tri GK, GGK do dugc thip hon via than tét. Trong truong hop duong cong khdng ding
quy luat trén, trong qua trinh phan tich tai liéu, chang tdi da tham khao thém tai liéu dia chat
lien quan dén dut gay, doi pha hay kién tao hodc cac cdng 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 ( DO LAP KIEM TRA)
iy 3469+ 3290 m - 366.0m

Hinh 4. Hinh danh tai liéu Pia vét Iy da dwoc phdn tich bang phan mém VMG
- Co s6 phan tich tai liéu va phuong phap phan chia cac 16p trong dia tang:

I‘
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Khi xtr Iy va phan tich tai liéu, can xem xét va danh gia riéng ré tng duong cong, sau
do xem xét danh gia tong hop toan bo cac dudng cong theo tinh chat vat Iy dac trung cua than
va tung loai dat da c6 mat trong dia tang.

Dic diém ndi bat cua duong cong gamma ty nhién la trong tung 16 khoan cu thé co do
phan di tot doi vei cac loai dat da va than trong vung. Do vay khi phan tich ranh gici cac lop
va cau trac cac via than trong cot dia tang can lay duong cong nay lam duong cong chu dao.

Cac di thuong cua phuong phap gamma mat d6 khi phan tich da phdi hop véi phuong
phap duong kinh 16 khoan dé loai bo nhiing di thuong 4o va nhiing anh huong do hién tuong
sap 16 thanh 16 khoan gay ra. Cot dia tang theo tai liéu mau 16i la tai liéu rat can thiét dé tham
khao, so sanh trong qua trinh phan tich tai liéu.

Khi phan tich ranh gici 16p trong dia tang da khong st dung phuong phap phan tich tu
dong trong phan mem. Qua kinh nghiém xu Iy tai liéu cho thay phuong phap phan tich tu
dong bi sai Iéch n’hiéuv S0 vai thuc té do tinh chat vat Iy dién - Xa cﬁa‘than va dat da rat phl’;c
tap, cac gia tri bien doi trong pham vi qua rong dan dén viéc phan mém cho ra két qua thieu
chinh xac, do vay viéc phan tich tai li¢u da lya chon phan tich theo phuong phap tha cong.

Phan tich ranh gidi 16p: Doi véi céc 16p ¢ bé day 1on (h > 1m) pham vi céc 16p dugc
xac dinh theo vi tri ung vai 1/2 bién do cuc dai cua duong cong trong doan phan tich cia mot
I6p. Nhing 16p 6 chiéu day nho (h < 1m) thi diém co gia tri twong tng véi 1/2 bién do sé
dich vé phia trung tdm cua 16p va cang xé dich nhiéu khi chiéu day l6p cang giam.

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

Trong budc thir nghiém nay, ching t0i str dung thudt toan phan cum K trung binh (K-
mean cluster) dé xu 1y tai liéu. O thuat toan nay, ching ta khong biét nhén cta ting dlem sO
liéu. Thuat toan nay dung dé phan sb liéu thanh cac cum (cluster) khac nhau sao cho sé lidu
trong cting mot cum c6 tinh chat gidng nhau. Trong bai toan cta chung 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 thuat toan

Piu vao Buée 1
86 ligu: X , ouoe
S6 nhom: K mmmm)y | Chon K diém bét ky lam cc trung

tdm cua cum ban dau

.

Buéce 3 _ Budc2
Dirng thuat h Phan moi diém so liu vao cac cum c6
toan trung trung gan nhat
Sai
bung ﬁ
Piura Bude 4

Trung tim cic cum: m Cép nhat trung tam cho tirng cum

Nhaén cua cac diém so liéu

Hinh 5. So' d6 thudt todn K- means. Piéu kién dé dirng thudt todn la néu viéc gan soé liéu vao
teng cum o buoc 2 khong thay doi so voi vong lap trudc no thi ta ding thudt toan

I‘
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Y tudng cua phan cum 1a tap hop cac diém & gin nhau trong mot khong gian (luu y
trong truong hop nay 1a khong gian s6 lidu 16 khoan) nao do. Myc dich cudi cung cua thuat
toan phan cym nay la tur s6 licu 16 khoan dau vao va sb lwong nhém chung ta mudn tim (hai
nhém), chi ra diém trung tdm cua m01 nhém va phan cac diém s6 liéu vao cac nhoém tuong
{mg. Trong thuat todn nay, mdi diém sb liéu chi thudc vao dang mot nhom.

Gia str ¢c6 N diém so liéu la X=[x1, Xa, .. ., XxN]JERTN va sb cum K (K<N) ching ta
mudn phén chia. Ching ta can tim cac diém trung tam clia cac cum mi, My,..., mk ER™! va
nhén ctia moi diém sb lidu.

Tém tét thuét toan duoc thé hién trén hinh 5.
Dé xéac dinh mutrc do chinh xac caa qué trinh phan cum xac dinh cac via than ching t61
ap dung cong thirc sau:

N
PCX=—"—100% (3)
thrzn + Nkc

Trong d6: d chinh xac (BCX) duoc xac dinh theo ti 1¢ phan tram gitra s6 diém dir liéu
du doan chinh xac (Nc¢) chia cho téng s6 diém dir liéu duoc xac dinh 13 than theo phan tich ciia
cac chuyén gia (Nnan) va s6 diém xac dinh sai (Nkc).

4.2. Két qua phan tich tai litu PVLGK tai cic 16 khoan khu virc mé than Ha Lim

Trude khi sd liéu dugce dua vao phan cum, ching toi da thuc hién cac budce xir Iy s6
liéu. Loai bo cac diém dit liéu 13, hiéu chinh cac anh huoéng va phan tich cac duong cong do.
Can clr vao tai liéu giéng khoan chung toi chi ra hai dudng Gamma tu nhién va Gamma mat
d6 dé dwa vao phan nhém. Do sb liéu hai duong cong nay co thir nguyén khac nhau nén
chung t6i chuan hoéa dir liéu vé khoang [0 1], trudc khi dwa vao chuong trinh phan cum K
trung binh. Két qua phan tich dugc biéu dién trén hinh 6.

 Theo chuyén gla phn fich Theo két qui K-means

l’heo:humgaphm tich Theo mq ia K-means
(b)
Thee chuyin gia phin tich Theo kilt qui K-means Theo chuyén gia phin tich . Theo kit qui K-means
(©) (d)
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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 cua khu viece mo than Ha Lam. PCX 1a dg chinh xdc tinh
theo cong thire (3). Mau dé biéu dién cdc 16p than, mau xanh biéu dién cdc 16p ddt da.

Tir hinh 6 nhan thay d6 chinh x4c cua két qua xac dinh céc 16p than bang thuat toan K-
means va theo phén tich cia cac chuyén gia trong 8 18 khoan tai khu vee mo Ha Lam lan luot
la: (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 phan tich cua chuyén gia dua vao cac duong cong dia vat Iy va mang tinh
chat chii quan ciia mdi chuyén gia khi phéan tich con véi két qua tir thuat toan K-means da
duoc 1ap trinh tir s6 liéu dua vao. Do do, nén ty 1¢ phan tram do chinh xac gitta cac 16 khoan
Ia khéac 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 ly theo cac chuyén gia
tai cac don vi san xuat hién nay, bugc xu ly nay hoan toan xac dinh dya vao kinh nghiém cua
nguoi xu 1y, diéu nay co nhiing hiéu qua t6t, nhat Ia cac chuyén gia c6 kinh nghiém trong xu
ly sé 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 dé xuat mét qui trinh béan tu dong
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trong do, cac két qua xir ly bang cac thuat toan hoc khdng giam sat s& duoc cac chuyén gia
kiém tra lai. Diéu nay vira dam bao tinh khach quan, tiét kiém vé chi phi va van tan dung
duogc céc kién thuc caa cac chuyén gia.

Két qua &p dung thtr nghiém trén 8 15 khoan cua khu vuc moé than Ha Lam cho thiy,
so véi két qua phan tich cua cac chuyén gia thi phuong phép ching toi dé xuat cé do chinh
X&c trén 60% va co 16 khoan dat trén 80%. Luu y & day, chlng toi chi sir dung hai duong cong
gamma ty nhién va gamma mat do va day la két qua thir nghiém budc dau. Cac két qua
nghién ctu tiép theo c6 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)
2Hanoi University of Mining and Geology
3Geophysical 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.

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



) A - -
TRUONG DAI HOC CONG NGHIEP QUANG NINH
——

Nghién citu anh hwéng ciia diéu kién dia chat thuy viin 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 Thai2, P Hai Lam3
YTrieomg Dai hoc Cong nghiép Qudang Ninh
2Cong ty c6 phan Dja chat Mo - TKV
3Cong ty than Mgo 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 [ mét trong nhizng nguyén nhan gay can tré san
xuat, thiét hai vé kinh té va mat an toan véi con nguoi. Khu trung thm mé Vang Danh dang
dao dén mirc -175, khu mé nay cé diéu Kién dia chat thiy van rat phitc tgp. Trong qua trinh
thi céng dao Io da gap rat nhiéu lan sy ¢6 nwéc chay vao cdc dwong 10 Véi leu lwong 1on, 1am
ngap 10, gay cham tién do san xudt, anh hwong nghiém trong dén vdn 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 trdc
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 vic ¢ 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: Mg than Vang Danh, dia chdt thuy van mé, nguy co buc nwéc, giai 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 10 va khai thac
than ¢ 2 mac: +122m + +0m va £0m < -175m trong ranh gi¢i dwoc cap phép [7]. Trong qua
trinh thi cong dao 16 da gap 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 tugng sap da vach 1am buc dudng 10 XV+122 va nudc tir XV+122 chay xuéng cho 11-5-
2A v6i lugng 16n 1én dén 200m%/h [1].

Qua trinh khai thac than di tao ra cac khoang tréng trong long dét, sau khi pha hoa 10
cho 1am cho dat ¢a mat thé can bang ty nhién trén véch 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 tréng d6. Téc d6 van dong cua 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
mtec trén, déi sap d6 hdn loan cua da vach sau khai thac thi hé thong nudc mat ton tai trong
c4c sudi s& tham thau, luu thong véi nude dudi dat chay vao 10 gay nguy co buc nudc.

Do d6, viéc nghién ctru, danh gia didu kién dia chat thay vin 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 vurc trung tdm mé Vang Danh la rat thiét thyc va can thiét.

I‘
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2. DU LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vi tri va pham vi nghién ctru

Vi tri khu trung tim mo Vang Danh nam trong ranh gii mo than Vang Danh, dwoc gidi
han tir dut gdy F8 vé phia Pong khu mé. Dién tich khu vuc khai thac: 9,35 km?.

Pham V1 ranh gidi khu trung tam theo toa do cac diém mébc khép goc (Hé toa do VN -
2000, kinh tuyén truc 105°, mui chiéu 6°) nhu sau [7]:

Bang 1. Toa do khép goc ranh gioi khu trung tam mo than Vang Danh

Tén fliém X v Tén f'liém X v

goéc goc

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 ki¢n dia chat thuy viin khu vic nghién ciu
2.2.1. Ddc diém dia hinh dia mao

Khu trung tdm Vang Danh thuc phénlBér‘lg Nam cua ddy nui Bao bai - Yén Tu, dia
hinh cao tp trung ¢ phia Bac khu mo va thap dan vé phia nam. Dinh cao nhat ¢ khu vuc
Vang Danh la dinh Béo Dai cao trén 9’00n,1, thap nhat ¢ phia dong béc cao +125m. Cac nui co
suon doc trung binh 25°% dén doc va rat doc co thé phan loai cac dang dia hinh: Dia hinh doc
va trung binh, trong d6 c6 phan dién 16 cic via than. Tir dut gay F.8 dén dut giy F.2 (pham vi
thudc khu trung tdm Cong ty C6 phan than Vang Danh quan ly khai thac). Da 16 chu 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 bac thang, suon nui thoai hon, thuong c6 do déc trung binh tir 15 + 20°; Pia hinh thoai,
bao gdm céc 16p d4 thudc phan moéng cia hé tang Hon Gai nhu: da phién xérixit - thach anh,
qua021t dugc phan bd & do cao tir +150m dén +100m. Loai dia hinh nay tuong d6i bang
phang thudng 1a nhitng thung liing & phia ham va luu vuc cua sudi A, B [1].

2.2.2. Bac diém mang khe suéi va cdac khoi nude mdt

Hé thong sufr)i’ trung tim: Bao gdm cac sudi C, S}léi A, syéi B. ‘Phia dong la sudi Udng
Thuong. Cac con sudi nay dugc hop boi nhiéu khe sudi nho bat nguén tur phan dia hinh cao
cua day Bao Dai c6 huong chay gan Bic - Nam va cit qua hau hét cac dia tang chira than. Vé
phia nam cdc con su6i trong vung hop lai chay vao séng Udng (tai khu vuc thi tran Lan Thap,
phuong Vang Danh) va chay ra bién.

Long cac sudi thudng rong tir 3+10m nam trén dia hinh dbc, Iuu luong nude sudi
phu thudc vao puéc mua. Sau nhiing tran mua to nudc suoi ,thu(‘mg rat ldn‘ tao thanh
dong 11 chdy xiét, sau khi mua tur 1 + 4 gio, luu lugng va van toc nude gidm dan.

2.2.3. Ddc diém khi hau

Khu trung tim Vang Danh thudc mé Vang Danh ndm trong vung khi hau nhiét doi gio
mua, hang nam c6 2 mua ro rét la mua mua va mua kho. Mua mua bat d?u tor thang 5 dén
thang 10, lugng mua thay doi tir 1000 + 1800mm. Mua mua thuong néng &m, nhiét do trung
binh 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 vén tai. Miia kho
be}t dau tir thang 11 dén thang 4 ndm sau. Mua nay khi hau lanh, kho va it mua. Nhiét do thay
doi tir 9 + 28°, lugng nude boc hoi tir 0 + 4 mm. Mua nay thuong c6 swong mu trén cac day
ndi hay trén cac khu mo va thudng c6 gi6 mua Dong Béc. Luong mua roi trong mua kho rat
nho, thuong 1a mua phun, chiém tir 5 + 24% lugng mua trong ca nam [8].

Khi hau mang dic diém ving bién, trong khong khi hoi nudc mang nhiéu mudi, boi

o5 Ky yéu Hdi nghi KHCN lan 7, thang 5/2022



) A - -
TRUONG DAI HOC CONG NGHIEP QUANG NINH
——

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

i 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 ¢t vao ciu tric dié} chét, thanh pnﬁn thach hoc, tinh chét cln’ra va thAm nude céc
loai da, quan h¢ cua cac 16p dat da, co xét dén anh huong cua ching dén qua trinh khai thac
bang phuong phap ham 1o. Khu m¢ Vang danh duoc chia ra cac don vi dia tang BCTV nhu
sau [2]: Nudce trong tram tich D¢ tr (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 Ta(n-r)hgs, 16 ra ¢ phia bic khu mo,
tao thanh dai dai chay tr bong sang Tay, bao gdm cac da cudi két, cat két, san két xen k& cat
két, bot két va sét két; Tang chira nude khe nut trong phy hé tang Hon Gai gitra T3(n-r)hgz, 10
ra thanh dai dai theo phuong Dong - Tay bao gom cac 16p san két, cat két, bot két va sét két
nam don nghiéng cam bic va xen kep vdi cac via than; Tang chira nwéc khe nirt trong phu hé
tang Hon Gai gitra Ts(n-r)hgs, chu yeu 1a bot ket, cat ket, sét ket, sét than va cac via than
mong, Nudc trong cac doi pha hay kién tao, khe nit nhu Fi3, Fao, F12, Fs... Bién do dich
chuyén cta cac dit giy tir 20 + 100m, déi pha huy rong 30 dén 80m; Nudc trong ddi sap do
cuia ¢4 vach, da vach phéa hoa hoan toan, tao ra ving da sap d6 hon loan trén véch, déng thoi
phat sinh déi khe nut Ion phia trén, lam cho cac 16p da chira nude trén vach luu théng vai
nhau chay vao 10 chg; Nudc trong hé thong cac 16 khai thac ci, cac hé thong 16 cii sau khi pha
hoa 16 cho, dat d4 trén noc 16 s& sap do nuwoc phia trén chay xudng qua cac ving khe nut din
nudce, nwdce sé chay tir cac muc trén chay xudng cac mire duwdi thong qua doi pha hay cua dat
da va lau ngay tich tu lai trong khoang trong cta céac 10 bang.

2.3. Phwong phap nghién cau

Pé 1am sang to cac diéu kién dia chét thuy van mo anh hudng dén khai thac than ham
10 khu Trung tdm mo than Vang Danh, tac gid da sir dung cac phuong phép nghién ctru sau:

Phuong phap khao sat thyuc dia, day 1a phuong phép rat thiét thyc tai cac duong 1o va
trén bé mat nném knéo sat su xuat 10 cia nudc dudi dat, cac dong chdy trén mat va nghién
clru su phan bo céc tang chira nudce cling nhu x4c dinh ranh gidi cua chung trong pham vi dién
tich khai thac mo;

Phuong phap quan trac dia chat thuy van trén mat va trong hé thong 16 khai thac nham
quan tric sy bién d6i luu lwong va thanh phan hoa hoc nuéc dudi dat trong cac hé thong
duodng 10 khai thac khu trung tam mo than Vang Danh theo cac muc 10 khai théc.

Phuong phap thu thp tai liu, phan tich, tong hop va tinh toan. Tién hanh thu thip céc
tai liéu khi tuong thuy van, tai liéu quan trac PCTV trong cidc nam gan day va céc tai licu
bom nudc thi ngniém cua tat ca cac }6 khoan bom dugc thyc hi¢n trong khu mo trir trudc dén
nay. Tién hanh tong hop danh gia diéu kién BCTV.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Nghién ctru dnh hwéng cia 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 moé than Vang Danh c¢6 cac hé théng sudi gom céac sudi
A, sudi B, suo6i C. Cac con suoi nay dugc h‘(_)‘p béi nhiéu khe’suéi nh‘() bét nguon tur phén dia
hinh cao cua day Bdo Dai c6 hudng chay gan bac- nam va cat qua hau hét cac dia tang chtra
than. Qua qua trinh khao sat thuc dia thay hai bén bo sudi va long su6i 16 kha nhiéu da goc bi
nit né manh. Trong tong sO cac suoi thi chi c6 sudi A va sudi B 1a &nh huong truc ti€p téi qua
trinh dao 10 va khai thac than tai khu trung tam cta cong ty than Vang Danh. Day 1a 02 su6i
c6 do dai 16n, c6 phan thuong luu dugce gdp tir nhiéu nhanh khe, sudi nhé nén c6 nudc quanh
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nam. Pac biét la suéi B ¢6 d6 chénh cao tu thugng luu dén ha luu 16n, luu luong rat 16n va
phuong chay cua subi cit gan nhu vudng goc voi phuong cua cac via than khai thac bén dudi
0 khu trung tam Vang Danh. Do vay, vé mua mua I, dong sudi chay siét qua cac khu vuc
khai thac than bén dudi, dic biét 12 mot s6 khu vuc da khai thac 16 cho xong phé hoda toan
phan. Piéu nay da tao diéu kién cho nudc sudi qua hé théng khe nirt ngdm xudng bén duéi va
chay vao hé thong 10 cii, hé thong 10 khai thac s& gy mét an toan cho qué trinh khai thac.

Két qua quan tric luu lwong tai sudi B cho thdy [1]: Vé mua mua luu luong 16n nhét 1a
235,08 m%h; vé mua kho luu lwong 16n nhat 13 104,11 m%h. Khu vuc subi B, long sudi da
duoc d6 bé tong tir dap +240 xudng ha luu véi chiéu dai khoang 700m dé dan dong nude ra
khoi khu vure ¢6 10 khai thac bén duoi. Tuy nhién, do qua trinh khai thac 16 cho ¢ bén duoi khu
vue dong sudi chay qua, sau khi pha hoa da lam cho dat da bi dép v, sut lun lam cho cac doan
d6 bé tong 16ng sudi bi nut v6, lam cho nudce trong long sudi chui qua cac doan nut v& cua bé
tong chay xudng cac doi dap v bén dudi chay vao ham 10. Pay 1a yéu t rat nguy hiém, vi khi
vao cac thang mua mua, luong nudc subi rat 1on 1én dén 6000 m*/ngay. Khi luong nude 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 cho II-7-5; 10 song song dau cho 11-7-6;
thuong khai thac cho II-7-5. Mirc +105 gdm: 10 chg I1-8-2; 16 thugng thong gi6 van chuyén +10
++105 via 6 quay tay; 10 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.

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 day cong truong co6 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
nudc dudi dit va hé thong 10 khai thac bén dudi.

3.1.2. Anh hwéng ciia nwéec mua

Téng lugng mua trung binh hang nim & tram mé Vang Danh 1a trén 2000mm [8].
Trong cac ndm tir 2015 dén 2021 luwgng mua tai khu trung tim kha déu, dao dong tir 1749 +
2461mm. Luong mua phan bb khong déu cac thang trong nam, trung binh c¢6 87,34% luong
mua tip 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

—e—Nam 2021
~—m—Nam 2020
—t—Nam 2015
——Nam 2016
———Nam 2017
—s—Nam 2018

100

64 50 66 254 182 355 383 193 202

Hinh 2. Biéu do thé hién lwong muea trong 7 nam tir 2015 dén 2021
Tir biéu d6 lwong mua trong 7 ndm tir 2015 - 2021 (hinh 7), thay rang lugng mua tap
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trung cha yéu tir thang 6 dén hét thang 9. Cac thang con lai lvong mua khong dang ké. Chinh
vi viy, trong cdc thang mua mua lugng nude tang trir nhiéu trong cac khu vuc nhu 16 cii nén
nguy co mat an toan rat 1én cho khai thac than ham 1o.

Trong cac dot mua to lién tuc, nudc mua roi trén bé mit tap trung vao cac vung triing,
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 dugc thé hién trong bang sau:

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

Lwong nuéce chay vaolo | Lwgng nwéc chay vao 1o cudi Chénh léch
M cudi mua kho (29/4/2021) mua mua (13/10/2021) ‘
khai Tong Lwong nuoéc Tong Lugng nuée Luong A X
. lwgng 2 s lugng 2 s He so
thac mua chaiy vao 1o mua chay vao 10 mua tiing (IAn)
3 3 A
(mm) (m?/h) (mm) (m°/h) (1an)
+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 ¢ thé thy, khi lugng mua tang 1én 8,72 lan thi lugng nudc chay vao 10
cac muc khai thac ciing tang theo, cu thé: mirc +122 tang 8,39 lan, muc +105 ting 1,74 lan,
murc +0 tang 2,81 lan, muc -175 tang 3,11 lan

Do cac hé théng khai thac 10 cii lién thong véi cac sudi A, B va hoat dong khai thac 1o
thién bén trén 1am dat da bén trén nat né tao diéu kién cho nudc mua thim xudng chay vao
cac khu 16 cho da khau than cii, chay xudng 16 doc via va xuyén via cac murc dang khai thac
lam luong nudc tai cac muc tang cao. Trong ndm 2020 va 2021, tong lrgng mua tur thang
11/2020 dén thang 10/2021 1a 1768mm [8]. Theo ty 1& nuéc mwa ngdm xudng cung cép cho
cac muc khai thac dat 16,63% va lugng nudc mua cép cho nudc duédi dat 1a 2.748.579,97 m®
[1]. Lugng nudc duge bd sung thém rat 16n trong mia mua giy nguy co buc nudc vao hé
thdng 10 khai thac trong nhiing thang mua mua 1a rat 16n.

3.1.3. Anh hwéng ciia dia hinh dia mao:

Khu trung tdm mo Vang Danh thudc phan dong nam cua day nii Bao bai - Yén T,
dia hinh cao tap trung ¢ phia Bic khu mo va thap dan vé phia Nam. Dinh cao nhét & khu vuc
Vang Danh 1a dinh Bao Pai cao trén +900m, thap nhit ¢ phia Péng Bic cao +125m. Cac nai
¢ suon doc trung binh 25° dén dbc va rat dbc co thé phan loai cac dang dia hinh gém: bia
hinh déc va trung binh, trong d6 c6 phan dién 16 cc via than. Tir dit giy F.8 dén dut giy F.2,
da 16 chu yéu cac da cat két, bot két, sét két va cac via than phan bd & do cao tir +150m dén
500m [2]. Pia hinh c6 dang bac thang, sudn nai thoai hon, thuong c6 d6 ddc trung binh tir 15
+ 20°% Dia hinh thoai, bao gdm céc 16p da thudc phan moéng cia hé ting Hon Gai nhu da
phién xérixit - thach anh, quéczit, dugc phan bd & d6 cao tir +150m dén +100m. Loai dia hinh
nay twong ddi bang phang thuong 14 nhimg thung ling & phia Nam va luu vuc cua 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 dén theo cac nhanh chay vé subi B va subi A. Chinh vi vy nudc mua roi trén khu mo
thoat rat nhanh. Ngoal ra, toan khu vuc mo Vang Danh déu 1a dia hinh nguyén thuy voi 1op
phu D¢ tir twong dbi day va 16p tham thuc vat t6t 1am cho nuéc mua thoat nhanh xudng cac
khe subi.

Vi cac dac diém dia hinh dia mao nhu trén, cung véi viée cac ranh dao thoat nudc tur
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cong truong 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 c6 thé xay ra.
3.1.4. Anh hwéng cua I6p ddt phii

B01 voi khai thac ham 10, 16p phi ¢6 ¥ nghia rat quan trong trong viéc lam giam va
cham tdc do ngam ciia nudc mat, nudc mua xudng sau bd sung cho nudc dudi dat. Lép phu
cang mong toc do ngdm ciia nude mua xuong sdu cang nhanh. Tai khu trung tdm noi riéng va
mo Vang Danh néi chung c6 16p phu 1a dat Dé t day tir Im + 5m, bé mit dia hinh trong khu
mo ngoai cac vi tri khai thac 16 thién thi da s6 van ¢ trang thai nguyén thiry. Mot sb khu vuc
da khai thac 16 thién nhu cong trudng khai thac dau 16 via 5 da boc hét 16p phu, nhung do day
cong truong c6 do chénh cao 16n so voi cac luu vuce sudi xung quanh, nén khong c6 sy tich
dong nudc vé mua mua. Chinh vi vAy dd han ché dugc lugng nude mua cung cép 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 nhiing van dé 16n cia viéc nude chay véi luu luong 16n hodc buc nude vao
10 d6 1a van de kién tao. Cac dut giy thuan co bién do dich chuyén 16n kém theo d6i hity hoai
rong va cac nép 16m tao ra doi dong tu nudc nam tai trung tdm khu vyc khai thac than. Tuy
nhién, dit gdy nghich c6 d6i hity hoai rong va goc cim mit truot doc ciing dic biét nguy hiém
dbi voi nudce 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 nude. Cac dit
gdy anh hudng chinh den su tham thau ciia nude mat xuéng nudc dudi dat tai khu Trung Tam
Mo than Vang Danh gom chu yeu la @it gay thuan F2, F3, F4, F5, F6 [1]. Mat do h¢ thong
dut gdy cua khu mo Vang Danh tuong di cao, do vy da lam cho céac 16p dat da bi niit né, vo
nhau rat manh dan dén 1am ting kha ning tang trir cia nude trong céac 16p dat da. Pac biét 1a
cac dut gay thuan F6 va F5. Pay la nhing dut gdy thuan co doi huy hoai lon, ¢6 kha nang
chira nudc rat 16n, 1a kénh dan nude tir trén mat xuong nhanh nhét, b6 sung cho nuéc dudi
dat. Chinh vi vay cac khu vuc khai thac than ham 10 gan cac dat 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 doi huy hoai s& luan chuyén qua céc vung khe nut cua cac 16p da hat tho
chay vao cac hé thong 10 d4 xuyén via ciing nhu 10 cho khau than do chénh gradient thuy luc.
Khi dong nudc ngdm dé duoc luu thong tu dut gdy vao trong dén 10 thi khi c6 dong mat lon
qua khu vuc dut giy sé rat nguy hiém khi dao 10 gan khu vuc dut giy vé mia mua.

Ddi v6i khai thac than hdm 10 can dic biét chu y dén cac khu vuc nep 16m, vi tai day
nép 16m s& hinh thanh déi tu dong nude. Khu Trung tdm c6 nép 16m 16n 1a nép 16m trung tim
Vang Danh c6 truc kéo dai theo hudng gﬁn nhu bic - 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 cta nép 16m c6 nép uén kéo theo dang luon
s6ng. Do phan day cia nép 16m rong va gan nhu nim 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 cac 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 c¢6 2 nguy co buc nudc chinh dbi véi khu trung tim mé Vang Danh nhu sau:

- Nguy co buc bun, nudc tir hé théng 10 khai thac cii dd ngimg khai thac va anh huéng
ctia cac di sap do (bang 3):
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Badng 3. Thong ké pham vi ¢ nguy co buc nude cao tir hé thong 16 khai théc 16p trén [1]

o Teén via di ) Ranh gi6i danh huéng
TT Lo cit muc khai théc Tuyen Trén mat Murc
Tir Pén Tir | Pén
+ Pham vi tir 16 via dén mirc £0
1 | +122; +10 4,5,6 IF LVv4 CGHVDO08 +122 +0
+228, +135;+122;
o |+ | 4567 ! H.13 Lke4 | +208 | *O
3 | +122,+22, +10 4,5,6,8 IB H5.14 LK90 +122 +0
4 | +16, +18, +8 58 1D LV7 LK710 +122 =0
5 +122, +47 45 I LV5 LK2 +122 =0
6 | +30 6 A LK475 LK476 +50 *0
7 | +105 5,6 1B LV6 LVS +105 =0
8 | +122,+105, +35 4,5,6,7 1[® LV5 LK863 +122 +0
+122, +85, +65,
9 | +42, +34, +40, 4,5,6,7,8 i LVv4 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 1B LK79 LK98 +147 =0
12 :1(2)(2) :;%5 +30, 45678 | NIC | LK483 LK717 +122 | =0
13 32?;{;35’ +84 45788a | IVB | LK415 | 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 | CGHVD02 +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 LKS865 +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 11 LK4 LK76 +0 -175

- Nguy co buc nuéc tir hé théng dut giy F.4, F.5, F. 6 boi vi déy la cac dut gay thuan
¢6 d6i pha huy tuong dbi rong. Hon nira, cac dit gdy nay cét qua rat nhidu 16p da chira nudc,
la duong luu thong nude. Vi vay c6 nguy co gay buc nudc cao cho cac cong trinh khai thac
khi dao gan khu vyc cac dit gy trén.

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

Khu vwe 4nh hudéng
STT Tuyén Poi twgng Trén mat Mirc
S RZ : Via
T bén Tu deén
1 1A LVv8 LK475 +105 +0 V5
T.AA LK475 +105 +0 V4
2 1B LK70 LK730 +105 +0 V5, V6
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Khu vyc dnh hwéng
STT | Tuyén | Déitwong Trén mit Mikc .

Tur Pén T dén Via
3 1T 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,V5,V6

3.3. Pé xuit giai phap phong tranh
3.3.1. Ddu hiéu khi d@ao 16 gan dén khu vic ¢ tich dong chira nueéce

- Khi dao 10 khai thac phan ting dudi ¢ khu vuc cd hé thong 10 cii thay nuéc mau
vang, co mui hoi tanh tham ri trén néc 10 ngay cang tang, thi d6 la dau hi¢u bao c6 nguy co
buc nudc tir hé thong 10 cii & phan tang trén. Buc nudc tir hé thong 10 ¢t ¢ phan tang khai thac
bén trén thuong xdy ra tuc thoi kem theo mot lugng bun dat, sau dd lugng nuéce giam han va
thuong gay hau qua rat nghiém trong.

- Khi dao 10 khai théc, 10 chuan bi dén gan khu vuc dy bao c6 dsi pha huy kién tao co
nguy co buc nuéc cao thay dat da sap xep hon don, nat né manh, nuée tham ri trén ndc 10,
hdng 10, nén 10 ngay cang tang, thi do la dau hiéu bao sap c6 nguy co buc nudc tir cac déi pha
huy kién tao chura nuéc. Luong nudce buc ra tir cAc déi pha huy kién tao tang dan theo thoi
gian, thuong kém theo bun cat va phu thuoc vao ap luc cot nuace 1on hay nho. Khi ap 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 c6 nguy co buc nuéc cao thay nugc 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 hdng 10.
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 sé giai phap phong tranh sau:

- Can tién hanh khoan tham do va thdo nudc cac khu vuc theo bang dudi déy:
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. Miie +0 + +105

1 Khoan tham do, thao nudc Nudc tich dong trong 10 XV +122 | Via 7 cho: 1II-7-1A
Nu6c tich dong trong d6i sap do va

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

3 Khoan tham do, thio nuéc | 1\u0¢ tich dong trong d6isap do va | . 5 o 1173
16 cii via 7
Nudc tich dong trong doi sap do va
16 cii via 6

4 Khoan tham do, thao nudc Nudc tich dong trong 10 DVVT +122 Via 6 chg: 11-6-2A
Nude tich dong trong doi sap d6 va
16 cii via 7
Nuée tich dong trong ddi sap d6 va
16 clivia 5

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

2. Miirc +0 +-175
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1 | Khoan thim do, théo nuge | 1\ tich dong trong dGisap dova | v, ¢ .. 11.8.4
16 cli via 8

2 Khoan tham do, thao nudc I\‘Iu({c t}Ch dong trong d6i sap do va Via 7 cho: 1I-7-5A
16 cii via 7

3 Khoan tham do, thdo nwéc | Nudc tich dong trong dut gay F.T Via 7 cho: 1I-7-7

4 Khoan tham do, thao nudc NUC{C t}ch dong trong d6i sap do va Via 7 chg: I-7-3
16 cii via 7
Nude tich dong trong ddi sap d6 va

5 | Khoan thim do, tho nuoe |0 C0viad | Via 6 cho: I1-6-1
Nudc tich dong trong déi sép do6 va
16 cii via 7

- T6 chitc quan tric DCTV trong qua trinh ddo cac giéng moé va 10 ngang, 16 xuyén via
dé nghién ctru ti mi tinh chat va mtc d6 nat né cia khdi d4, 1am sang t6 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 cin duoc tram sét va tram bé tong
de giam luong nude mua va nudc sudi cung cap cho nudc dudi dat. Khi trude guong 16 ¢6
tang siing nudc 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 d6 thai hoan nguyén
tranh dé nuéc mat, nudc mua tich dong trén mat mé. Phuong phap d6 thai can phai tuan tha
theo quy trinh thiét ké do thai dam bao nudc khong tich dong nhiéu trong moong béi thai giy
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 murc 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 hudng cia 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. Cac khdi nude mat, nwéc mua cd6 mdi quan hé thuy luc voi
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 dsi phéa 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 c6 lugng
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 méi quan hé dia chat thuy vin
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 nhitng du bao, giai phap phong
tranh nguy co mét an toan va nhitng bién phéap théo khd mo hiéu qua nhat, phuc vu hd trg san
xuat, 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; Té chuc
quan tric BDCTV trong qua trinh khai thac dé c6 giai phap cu thé, kip thoi phong tranh buc
nudce vao trong cac duong 10 khai thac.

Ky yéu Hdi nghi KHCN lan 7, thang 5/2022 29



TRUONG PAI HOC CONG NGHIEP QUANG NINH

TAI LIEU THAM KHAO

[1]. Cong ty Co phan Bia chat mo - TKV, Béo cao Két qua Quan trac luu lirgng nicéc mo,
danh gia diéu kién dia chat thiy van khu trung tdm mé than Vang Danh nadm 2020 - Cong ty
CP than Vang Danh — Vinacomin, nam 2021;

[2]. Cong ty CP Dia chit mo - TKV, Bao céo Két qud tham do than khu mé Vang Danh,
thanh phé Udng Bi, tinh Qudng Ninh, nim 2016;

[3]. Hoang Kim Phung, 2000. Dia chit thuy vin va thao khod cac mé khoang san ciang. NXB
Giao thong Van tai.

[4]. Klimentov P.P, 1977. Phuong phap diéu tra Dia chat thuy van. Tong cuc dia chat.

[5]. Nguyén Vin Chi, 2007. Bao c4o tong két du 4n Quy hoach phan ving dia chét thuy vin
theo nguy co buc nuéc phuc vu khai thac an toan cdc mo than ham 10 téi nam 2010. Vién
Khoa hoc Cong nghé Mo-Vinacomin.

[6]. Nguyén Vian Chi, 2009. Bao céo tong két dé tai Nghién ciru danh gia chiéu cao phat trién
ving khe niit ddn nuéc bén trén cac 10 cho khau than pha hoa toan phan ¢ mo than ham 10
Quang Ninh. Vién Khoa hoc Cong nghé Mo-Vinacomin.

[7]. Quyét dinh sb: 140/GP-BTNMT ngay 01/02/2013 cua B truong Bo Tai nguyén va Mai
truong V/v cho phép Cong ty cé phan than Vang Danh - Vinacomin khai thac than bang
phuwong phap ham 16 khu Vang Danh mé than Vang Danh tir mizc +0m dén mizc -175m, nam
2013;

[8]. Tram mo Vang Danh, Két qua quan tréc lirong mura, tir nim 2015 dén nam 2021;

[9]. Vii Ngoc Ky, Nguyén Thuong Hung, Tén Sy Kinh va Nguyén Kim Ngoc, 2008. Dia chat
thuy van dai cuong. NXB Giao thong Van tai.

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?®
1Quang Ninh University of Industry
2Mining Geology Joint Stock Company - TKV
3Mao 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 s6 giai phap quy hoach bio vé méi truong trong cong tac
khai thac than 1§ thién vung Quang Ninh

Nguyén Vin Pic”, Pham Thu Hién
Truong Dai hoc Cong nghiép Quang Ninh
*Email: ducn467@gmail.com

TOm tdt: 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 chire khai thac va béc ddt dd véi khéi lwong lom 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 cia 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 tdc gia da
dé xudt mét so gidi phap quy hoach co tinh chzen lwoc trong cong tac khai thac than 1o thién
viing Quang Ninh dé dam bao muc tiéu phdt trién bén viing trong linh vuc 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 truwong khong khi

Bui va khi doc gay ra trong khu vyc san xuat than chi yéu do hoat dong ctia hé thong
giao thong va hoat dong khai thac than. Trong d0, cac yéu tb khai thac than 13 chi yéu va
nguyén nhan tir cdc qué trinh sau: Khoan nd min; X(c bdc, van tai va d6 thai dat da; Xac boc,
van tai va sang tuyén ché bién than.

Theo céc sb liéu do dac téng hop duogc céac thong s6 ham luong bui tai cac khu vuc
hoat dong dac trung cua san xuat than nhu sau: Néng do bui tai cac khu khai truong (N@)ng do
bui tai cac khu khai truong déu cao hon tiéu chuin cho phép tur 11+135 lan, d3c biét 1a tai cac
khai truong 16 thién va céc cira 1o thong gié cta 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 tip trung tai bii thai cia 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 lan, do viéc phat thai bui tr cac hoat dong bdc xuc, db rot than xuéng cac bang
tai); Nong dg bui trung binh tai cdc khu dan cw (Nong do bui tai cac khu dan cu cia khu vuc
1an can cac mo 1a 0,7mg/m?, cao hon tiéu chuén cho phép gip 2 lan); Tiéng 6n (Theo sb liéu
do dac tai cac bai thai 16 thién mirc 6n 1a 83 + 94dBA khi c6 hoat dong clia 6t6 d6 thai, tai
moong khai thac 16 thién tiéng 6n khi c6 may xtc 1am viéc va 6to chay quanh 14 82 + 87dBA,
khu ché bién than tiéng on 1a 89 + 93dBA va khu hanh chinh vin phong 1a 72dBA. Sé liéu
khao sat tiéng 6n & cac khu vuc déu cho thiy tiéng on do hoat dong khai thac mo di cao gip
nhiéu 1an tiéu chuan Viét Nam c6 kha ning cong hudng gy anh huong xiu dén sirc khoé can
bd cong nhan mo).

1.2. Hién trang bai thai, su sut 16, x6i mon cua bai thai

Hién nay tai vung Cam Pha, Hon Gai, Khanh Hoa, Na Duong, Nong Son dang tién
hanh db thai dat da cua cac mo 16 thién & nhiéu bai thai nhu bai thai Nam Péo Nai, Pong Cao
Son, Pong Bic Coc Sau, Mong Gidng, Théng Nhat, Lo Phong, Nam Ha Tu, Bic Nui Béo, bai
thai Tay +165... Cong nghé d6 thai ap dung theo so dd do thai 6 to két hop xe gat. Dat da thai
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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 béi thai duoc xe gat gat xuong suon tang thai. Phuong phap d6 thai
hién nay tai cac mo khong thich hop dé tao duge On dinh, dé kiém soat hiéu qua x61 mon va
cong tac phuc hoi dat dai, chua du trir dat mau dé€ dap ung cho giai doan phuc héi mo, chua st
dung kénh, muong lai dong nudc cho cac bai thai. Khi troi mua bao to, nudc do thang theo
doc sudn xuong chan bai thai gdy x61i mon dat manh va do6i khi xay ra sut 16 16n anh hudng
dén cac nguon nudc va moi truong xung quanh.
1.3. Hién trang 6 nhiém mai truong nude va hién trang tiéu thoat nwéce trong khu vure
1.3.1. Hién trang dong chay mdt va tiéu thoat nuwoc

Do hién trang trdi 14p cua cac bai thai dat da trong qua trinh khai thac than dé lam cho
cac song sudi bi boi ling, dong chay bi thu hep dan dén tinh trang ngdp ung cuc bd & nh1eu
noi, anh hudng dén san xuit ciia cac mo va doi song cua dan cu trong khu vuc. Theo s6 lidu
diéu tra khao sat cho thdy, cac song su01 trong cdc khu vuce khai thac than déu bi bdi lang tu 1
dén 3m, dic biét 1a cac khu vuc sudi Vang Danh ving Udng Bi, sudi Khe Cham, subi Lép
My, song Mong Duong viing Cam Pha, sudi Nong Son ving Noi ia...
1.3.2. Hién trang 6 nhiém nguon nuéc

Nudc thai tir khu khai truong mo gdm nude mua chay tran (tir khai truong, bai thai,
trén cac kho than) va luong nudc dugc bom hut tir cac mo ham 10, moong 16 thién. Déc tinh
cua lugng nudce thai nay thuong chira nhiéu bun cat, ion sunphat sit, do pH thap (tinh axit
cao), ham luong sit, mangan va d6 duc cao. Luong nudc thai cua cac mo da so hién nay moi
chi dugc xir Iy so bd bang bién phap ling co hoc rdi thai truc tiép vao cac song sudi.

Qua két qua khao sat c6 thé rt ra nhitng nhan xét sau: B pH déc trung cho nudce thai
moé c6 tinh axit; Nong do kim loai trong nuéc cao; Chi s COD tai mot s6 mé 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 cac tac dong dznh hwéng dén méi truong
Trong hoat dong khai thac khoang san bang phuong phap 16 thién, ngudn phat sinh cac
tac dong anh hudng dén moi truong duoc thé hién boi cac yéu td:
2.1.1. Nguon phdt sinh cdc tac dong lién quan dén chat thai
Bang 1. Nguon phat sinh téc dong lién quan téi chat thai trong KT 16 thién

TT Nguon phit sinh Nhin td tac dong Thanh phan bi tic dong
Nudc thai sinh hoat Moi trudng nudc, dét

. X . s e % Mbi truong nude, dat, doi
Giai doan xay dung co bén Nugc thai san xuat séng kinh té xa hoi

(san gat mat bang, xay dung
co s6 ha téng): Khi thai X
- Pao dap, san gat mit bang. quyen A ;

- Xay dung duong x4 va cac Moi truo:ng khOgIlg}(hl xung
cong trinh phu trg: nha xudng, | Bui thai q“anbf suc k}loe CQnAgi don‘g
nha ¢ cong nhan, nha sang... ' (nguol lAa o'd(_)ng)’,' MOt truong
- Lép dit thiét bi, may moc, ““’f’ic’ h? sinh t}’1a1 —
dudng nudce, dién cho sinh Diu m& thai M017tr1f0’ng nuoc, dat, strc
hoat va san xuat. khoe cong dong.

Strc khoé cong dong, khi

Maoi truong nude, dat, khong

Chat thai ran khi va v¢€ sinh cong cdng.
Giai doan hoat dong san Khi quyén va méi truong
2 xuat: i Khi thai khong khi xung quanh, stic
- Khoan, n6 min khoé nguoi lao dong.
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TT Ngudn phat sinh Nhan td tac dong Thanh phan bi tac dong
- Bc xtic d:éit da, than. Bui Moi truong khong khi, stc
- Véan chuyén va do thai. i khoé nguoi lao dong.
- Stra chita bao dudng thiét bi, | Chat thai ran:
may moéc, phuong tién van | - Dat da thai, xit thai,
chuyén... chat thai nguy hai (diu | Boi ling long subi; 6 nhiém
- Sang phén loai than; mo thai,...). nudc mit, dat; hé sinh thai.

- Chét thai sinh hoat:
thirc an thua, gidy, go...

Moi truong nudc mat, nudc
ngam, dat, hé sinh thai
Moi truong nudc mat, nudc

Nudc thai khai trudong

Nudc thai sinh hoat

ngam, dat.
Nudc thai san xuat trén
mit bang san cong Moi truong nudc mat, nudc
nghiép (dau mé, kim ngam, dat, hé sinh thai.

loai)

Giai doan két thic mé: . Moi truong khong khi, stc
L. e Bui R .. .

- San gat va cai tao bai thai j kho¢ ngudi lao dong.

- L%,).p l\ong moong Khi thai M(?l tru'?ng khong khi va bau

- Bitlo khi quyén.

2.1.2. Nguon phdt 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 1§ thién

T Nguon phat sinh Tac dong Thanh phan bi tac dong
N6 min; Bbc xac dat da, than;
Van chuyén va dd thai; Sta chita
bao dudng thiét bi, may moc,
phuong tién van chuyén...; Sang
phan loai than; Van tai than va
dt da thai; D6 thai

Tiéng on va do rung Strc khoé nguoi lao dong

Lan dat, suy giam muc | Dia hinh, dét dai, hé sinh
nudc ngam... thai, myc nudc ngam...
Tan, : hat trién N . £ ,
ang :mro*ng phat t % | Nén kinh té, co s& ha
cai thién chat lugng cudc | » R A
£ 2. % tang khu vyc, cong nhéan,
song. Thay d6i co cau lao | .
2 . o , A . dan cu trong khu vuyc.
Tong hop cac hoat dong cua du | dong trong ving.
an va anh hudng cia tu nhién

2 Str dung nudc ngam

Nguoi lao dong trong
khu vuc, dia hinh, tham
thuc vat, cac cong trinh,
vat tu, kinh té ctia mo.

Rui ro sy c¢o: truot 1& bo
mo, sut lan, sap cac 1o
than lan can...

2.2. Céc rii ro, sy c6 méi trueong
Bdng 3. Cdc riii ro, sw cé méi trieong cé kha nang xdy ra trong khai thdc 19 thién[1]

TT Cic loai riii ro su co Céc tac dong Thanh phan bi tic dong

T 16 dat (bo mo, bo bai . ; . . .
r}l.,QT o daF (bo” 0, P o bAa e 1A 1. ;. | Dia hinh, dat dai, hé sinh thai, hé
thai), sut ltn, nat dat, sap | Boi lap 16n, thay doi f . . A

R C o A o N thong thuy van, nguoi lao dong trong
cac 10 dang khai thac lan | dia hinh dién rong. . o,

A . khu vuc, kinh té mo
can ctiia mo.

Chép chay dién, ho
2 | Cac rui ro khac dién, sét danh, mat an
toan giao théng...

Nguoi lao dong, dan cu trong khu
vuc.
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3. MOT SO GIAI PHAP CHIEN LUGC BAO VE MOI TRUONG POI VOI QUY
HOACH PHAT TRIEN KHAI THAC THAN LO THIEN KHU VUC QUANG NINH
TRONG THOI GIAN TOI

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

Céc giai phap quy hoach dd duoc nghién ctru va lwa chon phu hop véi yéu cau cia san
xuat than va cac quy hoach phat trién kinh té - xa hoi ctua dia phuong, ciing nhu cac nganh
kinh t€ khac trén dia ban, c6 quan tdm sau sac dén cac bién phap bao vé méi truong, cu thé
nhu sau:
3.1.1. Gidgi phdp vé déi méi va hién dai hod cong nghé khai théc

- Nghién ctru hoan thién cac so dd xtic boc dat da va khai thac than hop 1y bang may
xuc thuy lyc gau nguoc nham nang cao nang suat cua may xuc va giam ton that than.

- Nghién ctru lya chon loai may xtc co hay thuy luc (chay dién hay diezel) c6 dung
tich gau xtic hop 1y d€ xuc boc dat da tang khi ap dung cong nghé khau theo 16p dung.

- Nghién ctru sy ph01 hop hop 1y giita may xic va 6 t6 van chuyén dét va than nham
nang cao nang suat cia thiét bi.

- Nghién ctru Iya chon cac giai phap cong nghé va dong bi thiét bo hop 1y khi khai
thac xudng sau t¢i muc -350 m cac md 16 thién ving Cam Pha Quang Ninh.

- Nghién ctru kha niang ap dung hé thong bang tai dé van chuyén dat da cho cac mo
than 10 thién sau va c6 cung dg van tai 16n.

- Nghién ctru cac giai phap cong nghé do bai thai trong va béi 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 v61 nhu cau cua khach hang.

- Nghién ciru hoan thién cac thong s6 cua HTKT va cac so d6 bd tri may xuc hop 1y
khi khai thac theo 16p dirng nhdm néng cao ning suat ciia dong bi thiét bdo méi va s& dau tu.

- Nghién ctru cac giai phap cong nghé hop ly dé xir Iy nudc thai va bui sinh ra trong

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

(gam moong 19 thién), x4ac dinh gidi han hgp 1y gitra khai thac 1 thién va ham 10.

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

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

Khéi lwong dat da thai; PVT 103 m?
Tén khu vue 2 £ 2011 2012- 2015- 2021- 2026- | Sau nim
Tong so 2015 2020 2025 2030 2030

Viing Uéng Bi 203 578 9979 60623 29202 21743 | 21743 60290
Viing Hon Gai 338613 | 58300 | 273867 6446 - - -
Vung Cim Pha 5701 030 | 159165 | 923591 | 969210 | 1025790 | 674660 | 1948615
Vung Noi Dia 380 754 9660 69244 72280 65870 | 55280 108420
Téng 6623 975 | 237103 | 1327325 | 1077138 | 1113403 | 751682 | 2117325

Tu’ khi bat d4u khai thac than dén nay, riéng khu vuc Quang Ninh dé thai khoang gan
3 ty m® dat da va da gdy ra nhiéu tac dong dén m01 truong. Tir nay dén 2025, luong da thai ¢
Quang Ninh con phai d6 khoang 7 dén 8 ty m® dat d4, chua tinh dén mot luo'ng dat d4 thai
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dang ké cua khu vuc ndi dia, do dé giai phap quy hoach bai thai trong dyu an duoc xac dinh
nhu sau:

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

- Nghién ctru vigc d6 thai mot phan dat ra ven bién dé tao quy dat xay dung tao diéu
kién di chuyén cac ho dan trong cac khu vuc bi anh hudng cua bai thai, han ché sir dung dat
nong nghiép.

- Quan 1y chit ché viéc db thai ciia cac mo theo ding thiét ké, Bio cao danh gia tac
dong moi truong dugce duyét.

- Ap dung bién phap chdng x6i 16 suon ddc, chdng troi lap dat d4 thai mot cach hiru
hiéu nhu:

+ Gieo, tréng cay co phu kin cic suon déc khong canh tic dé chia nho va ngin can
dong chay tap trung;

+ Theo chleu dai dong chay tap trung, xay dung dé dép va trong cac dai cay chan
ngang dé chia cat thanh dong chay mit, giam téc do dong chay, lam ling dong, chan giir bun
cat;

+ Pé chéng troi 1ap dat dé thai, bao vé va khoi phuc moi trudng sinh thai phai thuong
xuyén stra chira, cai tao cac hé thong dé dap chan dat dé thai hién c6 va xay dung méi cac dé
dép chan dat da thai, dam bao han ch€ t6i da sy troi 1ap dat da thai, 1am anh huéng dén moi
truong sinh thai. Pong thoi can tién hanh cai tao dat, trong cdy gay rung tai cac khu vuc da
ket thuc do thai.

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

- Vi muyc tiéu khong dau tu cac cong trinh sang tuyén than rai rac & cic mo nhu hién
nay, trong thoi gian tdi can c¢6 sy nghién clru dau tu céc trung tdm sang tuyén tap trung co
cong sudt 1on b6 tri trong cac khu vyc khai truong mo, xa cac khu déan cu d€ vira phat huy heét
nang luc céc thiét bi, dap tng yeu cau cong nghiép hoa, hién dai hoa cong nghg, 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 voi 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 ho tiéu thu.

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

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

- Hop tac voi nudc ngoai nghién ciru, du tu ché bién than nau dbitum, than bun theo
cong nghé tién tién dé tao ra cac san pham chat lugng cao (ké ca khi hoa than, san xuat phéan
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. Cac gidp phdp vé quy hoach céng tac van tai

Vige gly 6 nhiém khong khi chu yéu do cong tac van tai, ché bién va tiéu thu than giy
ra do viéc bd tri cac cum sang tuyén gan khu vuc dan cu. Viée hinh thanh nhiéu cac ‘cang nho
ctia cic mo d3 dan dén tinh trang than ti€u thu cia cdc mé duoc van tai bang b to cét qua cac
khu vuc dan cu gay 6 nhiém nang né ngudn khong khi va moéi truong song cua cac khu dan
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cu. Dé khic phuc céc tinh trang trén, cac giai phap quy hoach trong dy an xac dinh quy hoach
van tai phai:

- Phu hop v61 Quy hoach phat trién kinh té, xa hoi, Quy hoach phat trién do thi va Quy
hoach phat trién co sé ha tng cac khu vuc c6 hoat dong khai thac than.

- bam bao hi¢u qua kinh té cho cac don vi san xuét va ché bién than trén co s& can doi
chung hi¢u qua cua toan Nganh.

- Phat huy }éi da nang lyc cua hé thong van tai hién co, han ché cac cong trinh dau tu
moi nham giam von dau tu, nang cao hi¢u qua san xuat, kinh doanh than.

- Téng cudng cac hinh thirc van tai duong sat, bing tai, giam t6i da van tai 6 t6 dé
giam thiéu anh hudng xau dén mai trudong, moi sinh trong cac khu vue.

- Gén cac mo, cac vung than véi cac hé tiéu thu 16n trong khu vuyc, b tri hop 1y viéc
cung cap than cua céc vung, khu vuc san xuat than cho cac hd tiéu thu than, cu thé:
3.1.5. Quy hoach cong tac thoat nudc

Thudng xuyén nao vét, cai tao cac hé thng thoat chinh trong cac khu vye nhiam tao ra
moi truong thoat nude thuén loi cho cac khu vuce 1am giam cac hién tuong Gng ngép cuc bd &
mot s khu vue, xdy dung cac khu hé ling, hd xur Iy nudc thai tai cac muong sudi thoat nudce
cho cac mo ¢co chat lugng nude khong dam bao theo QCVN 40:2011/BTNMT Ve; quy chuan
k¥ thuadt Quodc gia vé nudce thai cong nghiép. Cu thé, doi vdi timg khu vuc can tién hanh nao
vét, cai tao khoi thong dong chay nhu sau:

- Vung Cam Pha: Nao vét xdy ké da céc sudi Cau 1, sudi Cau 2, sudi Cau 5, sudi Cau
6, sudi Ngo Quyén, sudi Khe Sim, Sudi Khe Cham, sudi Bang Nau, suoi Lép My va nao vét
song Mong Duong...

- Vflr‘lg Hon Gai: Nao vét xay ke subi Ha Tu, Ha Lam, muong Pong Binh Minh, subi
Lo Phong, hd Ha Tu, Khe C4, song Cira Luc, Ba Bac.

- Vung Ubdng Bi: Nao vét xay ke sudi Vang Danh, Udng Thugng, Yén Ttr, Mao Khé,
Trang Bach.

3.2. Cac giai phap vé to chirc, quén 1y
3.2.1. Cdc gidi phdp triede mat

- Thyc hién day du cac ndi dung da dé ra trong Bao cao danh gia tac dong mai 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.

- Pau tu mot phan kinh phi vao cong tac xay dung luc lwong, khic phuc tac dong tiéu
cuc dén moi trudng cua cac hoat dong khai thac than.

- Xay dung trung tam phan tich mai 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 du va c6 hiéu qua cac khdi luong cong tac bao vé méi trudng trong du
an cua Tap doan.

- Ban hanh chinh thac cac Tiéu chuan méi trudng cho cac hoat dong khai thac than va
ché bién than.

- Phéi hop véi dia phuong xay dung hé thong Tram quan tric va kiém soat moi truong
tai cac vung khai thac than.

- Hoan chinh cac qui ché v& bao vé mdi trudng 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 du an chung vé bao vé méi trudng de phat trién cong nghiép Than mot cach bén
ving, mét khac bao vé dugc moi truong, phat trién dugc cac nganh kinh té ciia dia phuong,
giit gin cac canh quan thién nhién cua thé gi6i.

4. KET LUAN
bé Phét trién bén vitng, khai thac va str dung c6 hiéu qua tai nguyén khoang san, dong
thot 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 cong nghé than thién véi moi truong. Dé dat duoc cac muc
tiéu do, can c6 cac giai phap tong hop sau:

- Nang cao nhén thirc va trinh do vé bao vé& moi truong cho moi t6 chic va ca nhan
tham gia tryc ti€p hodc gidn ti€p vao cac hoat dong khoang san.

- Can phai ra soat chinh sura, bd sung cac van ban luat, tranh ché)ng chéo, tao khe ho.
Phai c6 ché tai du manh dé kip thoi phat hién va xu Iy cac hanh vi vi pham, c6 tinh ran de va
gido duc 16n. Tang cuong cong tac quan ly nha nude vé moi truong.

- Ra soat, quy hoach chi tiét tai nguyén khoang san. Tir d6 xac dinh cong nghé khai
thac phu hop v6i cong tac bao v¢é moi treong, quy mo khai thac...

- P6i moi va thay thé cong nghé thiét bi khai thac lac hau gay tac dong xau toi moi
truong. Chi cap phép khai thac khi st dung cong ngh¢ va thiét bi khai thac tién tién, hién dai.

Pao tao, xay dung doi ngil can bd chuyén trach vé an toan va moi truong khai khoang.
Tao hanh lang phap ly, moi trudng thuan 1gi dé doi ngti chuyén trach hoat dong c6 hi¢u qua,
cung véi kién toan bd may quan Iy moi trudng tir Trung Uong tGi dia phuong va cac co s&
khai thac; Phéi hop chat ché véi cac co quan lién quan va canh sat moi trudng phat hién, ngan
chan kip thoi va xtr 1y nghiém cac hanh vi vi pham trong linh vuc bao vé méi trudng khi to
chure cac hoat dong khai thac khoang san.

TAI LIEU THAM KHAO:

[1]. "Biéu chinh Quy hoach phat trlen nganh than Viét Nam dén nam 2020, c6 xét trién vong
dén ndm 2030," Cong ty CP Tu van mo va cong nghiép - Vinacomin, Ha Ni, 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 16 thién, HO ST Giao — NXB Gido 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 ctru giai phap cai tién phwong 4an dao chong cac ngi ba
tai san ga giéng phu mirc -230 mé than Mao Khé

P6 Xuan Huynh'”, Truong Trong Nghia?
YTrweong Pai hoc Cong nghiép Qudng Ninh
2Céng ty Co phan 397- Tong Cong ty Péng Bdc
“Email: huynh.xd42@gmail.com

T6m tdt: Céc ngé ba ¢ san ga giéng phu mizc -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, c6 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 Mé réng deén tiét dién thiét ké. Phirong phdp nay thuwong c6 mire dé an todn cao nhwng toc
d¢ thi cdng cham, 1ang phi vdt ligu nhu vi chong, chén 10, viéc né min xén 1o twong doi phurc
tap, hé so thira tiet dién lén. Do dé6 can nghién ciru gidai phap khac dé cai tién nham khdc phuc
MGt $6 nhuroe diém ciia phwong phdp truyén thong nay.

Can cir theo diéu kién thiét bi, nhan luc, diéu kién dia chat, kj thudt hién tai cia nha
thau Trung Qudc, tac gia dé xudt va ap dung phirong dn dao chéng 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
gop phan ndng cao nang sudt, hiéu qud thi céng.

Trong thuc té, phwong dn dao ngd ba cdi tién can dwoc mé réng hon pham vi ap dung
theec nghiém, bién doi linh hoat dé phi hop duwoc Véi sirc khée va trinh dg thi cong cua cong
nhan Viét Nam, siz dung da dang thiét bi, phi hop véi nhiéu dang ngd ba ¢6 kich thuéc va
dao trong dat da khdc nhau.

Tir khoa: San ga, giéng phu, nga ba, 10 ddn, xén mé réng, bé téng heu Vi

1. GIOI THIEU

Cac ngi ba ctia duong 10 san ga chan gleng phu mirc -230 cua Mo than Mao Khé duoc
thiét ke xdy dung trong khu vuc khdi d4 twong dbi on dinh, da s6 duge dao trong cac 1op da
c6 hé sb kién cb £ = 6+ 8 va 8+ 10, nhu 1a cac 10p dé cat san két, bot két [2,3]. P& phuc vu cho
viéc khai thac than & muc -230 c6 san lugng 16n, st dung lau dai nén cac nga ba cé kich
thude rong rai, voi dién tich tiét dién 16n nhit co thé dat t&i trén 40m?, chiéu rong dat t¢1 10m
va chiéu cao dat toi Sm. Khac véi cac duong 10 tiét dién 16n thong thuong, cac ngi ba c6 kich
thude tiét dién thay doi theo chidu dai, dio xuyén qua nhiéu 16p da c6 tinh chét khac nhau,
chleu dai ngd ba thuong chi tir 20 dén 30 mét. Theo thiét ké ciia hé thong duong 10 ga san
giéng phu murc -230 mo than Mao Khé thi, cac ngé ba dugc chong giit ¢6 dinh thudong bang vi
thép long mang SVP-27, néu gip phai 16p da da yéu thi dugc d6 bé tong luu vi (bé tong cot
cing). Do vdy ma viéc thi cong dao chéng céc ngi ba thuong bi kéo dai vé thoi gian, chi phi
phat sinh ting cao, d& xay ra mat an toan. Theo kinh nghiém thuc té cho thdy, cac phuong
phép dao chéng ngd ba thuong la: Dao 10 dan tiét dién nho hét toan bo chiéu dai ngd ba sau do
xén mé rong dén tiét dién thiét ké; dao toan tiét dién, dao dén dau chdng giir tam dén do, sau
khi chong tam hét chiéu dai ngi ba thi dung lai dé chdng giit c¢b dinh; chia guong dao tung
phan. Pao 16 din sau d6 xén mé rong 1a phuong phap dugc ap dung chu yéu ¢ cac mo than
nudce ta, phuong phap nay tuy an toan nhung toc do thi cong thap, lang phi vat liéu chéng giir.
Pao toan tiét dién 1a phuwong phap duoc ap dung phd bién & cac nude co cong nghé dao 10 tién
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tién nhu Nga, Chau Au, phuong phap nay cé so d6 don gian, toc do thi cong cao nhung doi
hoi dau tu cong nghé thi cong hién dai, nang suét cao, rat kho ap dung ¢ cac mo than tai Viét
Nam. Phuong phap chia guong dao timg phan tiét dién co6 so d6 phirc tap, thuong ap dung cho
cac duong ham, duong 16 tiét dién 16n va rat 16n, phu hop voi viée van chuyén bang 6 to, may
xtc ty hanh. Néu van chuyén trén duong ray thi tuong dbi kho khan do phai luan chuyén
duong ray nhiéu lan. Do d6 viéc cai tién phuong 4n dao ngi ba de pht hop hon véi strc khoe,
trinh do cong nhan va tdi vu kha niang van hanh cua thiét bj 12 van dé can nghién ctru.

2.CO SO LY THUYET/PHUONG PHAP NGHIEN CUU

2.1. Céac phwong phéap dao ngi ba ap dung phd bién trong va ngoai nuérc.

Trén thuc té, ngd ba cua cac duong 1o xdy dung co ban trong mo thudng dugc coi nhur
mot doan 16 tiét dién 16n, cho nén viéc dao chéng ngi ba ciing co thé ap dung cac phuong &n
dao chdng duong 10 tiét dién 16n thong thuong. Do tiét dién ngang cta ngi ba thay ddi theo
chiéu dai cta n6 nén viéc s dung cac phuong an dao 16 thong thuong sé khong mang lai
dugce tée do cao, hé sb thira tiét dién 16n, chi phi cao. Hién nay, cic nga ba thuong dugc tién
thi cong theo cac phuong phap dudi day:

2.1.1. Phwong phdp dao 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 duge dao dong thoi mot luot. Phuong phap dao ap dung phd blen 1a khoan né min.
Khi d6 toan bd guong 10 s& dugc khoan, nap va n6 min dong 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 ving xa gdy mat an toan nén c6 thé ap 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 buoc cong viéc nhu sau: Khoan nd min, thong gid cuc bo; Xuc bdc van tai;
Chéng giit tam; Chdng giir ¢d dinh; Thyc hién cac cong tac phu tro.

Theo kinh nghiém thyc té, phuong phap nay thuong ap dung cho cac ngé ba co6 tiét
dién trung binh, dién tich tiét dién nho hon 20m?, trong dat da 6n dinh, cac may moc thiét bi
cong suat 1on, chong giir bang t6 hop vo chdng neo - ludi thép - bé tong phun thi dem lai ning
suat cao.

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

MAT BANG

[

P
gl e 10 230

Hink 1. So' do dao ngd ba toan tiét dién
2.1.2. Phwong phdp dao 16 dan [ 4,5]
Phuong phap dao 10 dan hién nay dugc ap dung tuong déi 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 buée dau can dao va chéng gilt hoan chinh mot duong 16 cé tiét dién nho,
duong 10 ndy bit dau tir diém md nga ba va két thuc tai vi tri phan nhanh cua ngi ba. Sau do,
viéc xén mo rong s& duoc tién hanh tir dau cho dén hét nga ba theo tirng tiét dién thiét ké. Khi
dao 16 dan, do c6 tiét dién nho nén thuong dugc ap dung phuong phap dao 10 toan tiét dién.
Viéc chdng xén mo rong duogce tién hanh tuan tu theo timg chu ky.

So dd thi cong duge mo ta nhu trong hinh 2:
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Hinh 2. So do dao ngd ba theo phwong phdp dao 16 dan.
2.1.3. Phuong phdp chia guong [5]

Phuong phap chia guong hay con goi 1a phuong phap ddo timg phéan tiét dién. Ap
dung phuong phap nay, khi tién hanh mot chu ky dao chéng 10 néi chung thi déu phai tién
hanh phan chia guong thanh timg phan nho cho phu hgp vé6i kha ning hoat dong ctia thiét bi
va trinh d6 thi cong. Guong 16 ¢6 thé duoc chia thanh tir hai phan hodc nhiéu hon, voi tiét
dién ctia mdi phan pho bién tir 10 dén 15m? tiy theo murc d6 6n dinh ciia khdi d4. Sau khi dao
chéng tam xong cac phan dién tich nhé cta guwong 19, tao thanh mét tiét dién hoan dudng 10
hoan chinh thi tién hanh chong c6 dinh cho chu ky duong 160 d6. Phwong phép nay thuong ap
dung viéc chong tam bang t6 hop vo chdng neo - ludi thép - bé tong phun s& cho hiéu qua tot.
C6 thé m6 ta so dd chia gwong nhu hinh 3.

PHAN 2

PHAN3

Hinh 3. So d6 dao ngd ba theo phwong phdp dao tirng phan
2.2. Piéu kién ty nhién ky thuit cac ngi ba ga chin giéng phu mirc -230 mé than Mao
Khé
2.2.1. Diéu kién khoi da [ 1,2]

Theo tai liéu tham do dia chét, tai }iéu thiét ké cua murc -230 giéng dirmg mo tl‘lan Mao
khé, thi cac ngé ba dugc dao cat qua nhiéu 16p da khac nhau, c6 cuong do khong dong déu,
tinh dong nhat khong cao, nhiu vi tri ¢6 kep via than bun, chi€u day nho. Pay ciing la mot
trong cac yéu to anh hudng khong nho dén viée lya chon phwong phap, so d6 cong ngh¢ thi
cong nga ba co ti€t dién 16n. Do tinh phan 16p manh lam cho céac 16p da dé tach roi, khoi da
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néc va hong 10 dé bi sap dd do hién tuong 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 nam xen ké
nhau theo dic diém cta tram tich nhip. Péc tinh co ban cta cac 16p da trong khu vuc duoc thé
hién trong bang 1.

Bdng 1. Ddc diém kj thudt cdc 16p dé ciia hé thong dwong 16 giéng phu mike -230 mé than

Mao Khé
T Cae dic diém ky thuat | Pon vi - Lm",i datda . .
San két | Catkét | Botkét | Sét két

1 Cudng do khang nén kG/cm? | 1268 858 409 199

2 Cuong do khang kéo kG/cm? | 182 109 69 32

3 Goc ndi ma sat do 33,24 30,3 28,33 26,1
4 Lyc dinh két kG/cm? | 630 318 156 105

5 Dung trong g/cm3 2,59 2,64 2,66 2,42

6 Ty trong glcm3 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 giira cac 10p | - Yéu B B Yéu

10 | Mat d6 khe nut 1/m 0,2+0,5 0,2+0,8 |0,2+0,7 |0,1+0,2

2.2.2. Cdc théng s6 kj thudt ciia ngd ba [2,3 ]

MAT BANG

Hinh 4. Tiét dién dién hinh ciia ngd ba ga chan giéng phu mikc -230 mo than Mao Khé [2]

- 150 ctia moé than Mao khé nhu sau:

Théng qua tai liéu ky thuat duoc thiét ké boi nha thau tu Van thiét ké 1a Cong ty CP Tu
van va dau tu Mo va Cong Nghiép - TKV ¢ thé thong ké duoc sb luong va cac thong sd co
ban ciia cac ngd ba ¢ san ga chan giéng phu murc -230 thudc du an khai thac Ham 10 dudi mtrc

- Tong sb 23 ngi ba;

- Chiéu dai ngd ba tir 16 dén 23m;
- Tiét dién dao nho nhét cua nga ba 15,9m?;

- Tiét dién dao 16n nhit cta nga ba 42,6m?;

- Khoi d4 xung quanh cac nga ba Ia cat, san hodac bot két, h¢ so kién co cua cac 16p da
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bién d6i tir f=4 dén f = 10;
- Ket ciu chéng gitr theo thiét ké, chong tam la vi thép SVP-27, chong c¢b dinh bé tong
cbt thép cbt clmg, vi tri can thiét c6 thé bo sung neo bé tong phun dé chong tam.

Nhin chung, cic ngi ba dugc thiét ké xay dung tai vi tri c6 cac 16p dat da tir trung binh
cho dén 6n dinh, tiét dién ting doan trén nga ba thay doi, tiét dién nho nhat khoang 16m?, 16n
nhit dat trén 40 m?. Véi tlet dién nay, viéc thi cong nga ba can c6 bién phap thi cong uu Vlet
thi méi c6 thé dam bao vé an toan, ning xuét, chat lugng, nhat 1a trong diéu kién khoi d4 phan
16p manh, c¢6 sy anh huong tir phay FA cua mo than Mao Khé.

2.2.3. Mt s6 trang thiét bi dao chéng lo va doi tho hién co.

Hién nay, viéc thi cong cac hang muc duong 10 murc -230 san giéng phu mé than Mao
Khé dugc thuc hién boi nha thau Cong Ty TNHH Tép doan Xay dung Cong trinh S¢ Tuong
Hb Nam (Trung Qudc). Véi viée dau tu trang thiét bi thi cong da s6 co Xudt xur tir Trung Qubc,
c6 kich thudc va cong suit twong ddi 16n nhu: May xac ham 10 ZWY- 120/55, ¢6 chiéu rong
hoat dong tdi da 6,0m, chiéu cao tam v&i 4,5m; May khoan guwong YT28, chiéu rong hoat
dong tdi wu ctia mot may 2,0m, chiéu cao phu hop véi tAm v6i 2,5m; May khoan dat neo chét
déo MQT-120/2.7 ¢6 chiéu cao hoat dong tir 1,5m dén 2,5m. May phun vy vira bé tong kho
PZ5B 5,5kw 380v c6 ning suat phun 5m%h va khoang cach toi mat phun bam dinh hiéu qua
1,5m dén 2,0m; Pau tau kéo ic quy phong nd CTYST MA, co stc kéo t6i da 19,62 KN, chay
trén duong ray 900mm.

Theo kinh nghiém thi c6ng cua cac chuyén gia Trung Qudc va can bd ky thuat cong ty
than Mao khé, cac thiét bi thi cong trén twong ddi pht hop véi cac guong 10 ¢6 tiét dién dao tir
12 dén 15m?.

V6i bién ché doi tho thi cong gdm 7 ngudi/guong ctia nha thau Trung 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 16 bang vi chdng
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 viang, cing ¢ chéng x6 1éch khi nd min.

q Theo phan tich trén, viéc lua chon phuong phap dao 10 dan 1a phu hop hon ca, vira ¢6
the tan dung tot kha nang hoat dong ctiia may thi€t bi xtc boc van tai, vira phu hop véi doi ngii
doi1 tho duogc bién ché.

2.3. Phan tich giai phap cai tién phwong an dao chdng cic ngi ba tai sin ga giéng phu
mire -230 m6 than Mao Khe.

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 khao sat thyuc dia & cac mé than vung Uéng Bi, Mao Khé, tai m(f)t, ) rr}é
than 16n di€n hinh nhu mo than Vang Danh, Nam Mau, Hong Thai, Mao Khé, cho thay, hau
hét cac ngd ba & mo nay déu sir dung phuong phap dao lo dan truyen théng. Phuong phap nay
cung da dugc ap dung thi Cong tai mOt sO ngd ba cua ga chan giéng phu muc -230 mo than
Mao khé, c6 thé mé ta nhu so do hinh 5.

Céc cong viéc dugc tién hanh theo tung budc nhu sau:

) - Budc 1: bao chéng 16 dan. Puong 16 dan duoc dao c6 dang hinh vom voi tiét dién
bang vai tiét dién nho nhét cua ngd ba (hinh 2), sau d6 chong tam bang vi thép SVP hinh vom,
c6 hinh dang kich thudc ti€t dién phu hop. Lo dan dugc dao chong tir dau cho dén hét toan bo
chiu dai ctia nga ba, sau d6 dung lai dé chong xén.

- Budce 2: Xén mo rong nga ba. Bude nay ciing duge tién hanh tuan ty tir dau dén hét
chiéu dai ngd ba, voi cac cong viéc nhu sau: Dau tién khoan 10 min vao phan khoi da phia sau
ctia vi chong tam. Sau d6 thdo chén & phia sau vi chdng, néu da 6n dinh co thé théo ca vi
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chéng tai vi tri cAn nd min, tiép nira 1a nap nd min va xtic boc dit da.

- Bu6c 3: Chong giit nga ba. Sau khi da xén du tiét dién, du tién d thi tién hanh chong
gilr ngd ba bang vi chdng thép SVP ¢o6 tiét dién phu hop véi tiét dién thlet ké cua nga ba. O
mot sd vi tri ngd ba gip phai da yéu thi c6 thé do bé tong luu vi (bé tong cbt ctng).

Pio, chémg tam 10 din
tiét dién hinh vom

Todan bg chiéu
dai ngd ba

Thao d&vi chéng tam,
xén mo rong

Tién hanh theo
tirng tién do

Dénh gia suén

dinh dat da
L Khéng
BDdm bdo ddm bdo
h 4

Chéng vi chdng thép Chéng vi chéng thép hinh
hinh vom vom va dé BT cét cling

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

Dao ngi ba theo phuong an truyén thong c6 mot s6 uu 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;

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

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

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

- Trong qué trinh dao 160 dan phai chng gitr tam bang vi chéng SVP nén téc do thi
cong khong cao, anh hudng dén toc 4o dao chong tong the ctia nga ba;

- Viéc thao d& vi chéng cua 16 dan cling tdn nhiéu thoi gian, déng thoi viéc tan thu vi
chong cii va chén bé tong cot thép cti cing khong triét dé, gay lang phi vat licu;

- Khi nga ba dao trong 16p da co6 tinh no roi1 cuc bg, viéc xén mo rong nga ba thuong
vudng vao céc vi chong 16 dan nén khong phat huy hét kha nang hoat dong ctia may xtc va cé
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 co nhiéu vi tri ¢6 kich thuédc
khong 16n (phan xén mong) cho nén khi nd6 min xén mé rong nga ba dé¢ gay nén hién tuong
thira tiét dién, lam cho khoi luong vat ligu chen om le twong doi 16n, giam kha nang chiu luc
lau dai ctia khéi da xung quanh, tang khoi luong van chuyén va vat liéu chéng giit, nhét 1a d6i
v6i cac vi tri ngd ba dao qua d4 yéu phai d6 vo chdng bé tong cdt cling.

Nhu véy, néu dao nga ba voi phuong an lo dan thong thuong nhu trén thi khong thé
tan dung hét ning lyc cua thiét bi, dan dén tdc do thi cong khong dap ung dugc ky vong. Do
vAy, can co su cai tién vé giai phap dao chng.

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)

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



TRUONG PAI HOC CONG NGHIEP QUANG NINH

Can ctr su phan tich cac diéu kién vé dia chét, ky thuat ciia cic ngd ba & san ga giéng
phu mirc -230 mo than Mao khé, diéu kién may moc thiét bi dao 16 cling nhu wu nhuoc diém
ctia giai phap dao chdng nga ba theo phuwong an dao 16 dan truyén thong thuong dugc ap dung
tai cac md Vit Nam hién nay, dong thoi voi sy nhat tri cao ciia Ban quan 1y du 4n giéng dung
Cong ty than Mao khé, nha thau Cong ty TNHH Tap doan Xay dung Cong Trinh S& Tuong
H6 Nam (Trung Qudc), trén co so thiét ké k¥ thuat cua du 4n, giai phap thi cong dao chong
ngd ba cai tién dugc dé xut theo so dd nhu sau (hinh 6):

Pao din tiét dién bang mét phin
tiét dién tk

Bdo theo timg
W tién (5'5

St dung neo két hop ludi thép,
bé téng phun gia cé tam

Tién h{;‘rnh theo
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Xén phin con lai cia tiét dién

l Xén theo timg

tién do
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~ dmhaxds
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hinh vém vom va do BT cdt ciing

Hinh 6. Gian d6 dao chong ngd ba theo phirong dn cdi tién.
Theo phuong an nay, cac cong viée s& dugce tién hanh nhu sau:
- Bu6c 1: Dao 16 dan. Lo dan dugc dao véi kich thudce tiét dién bang mot phan tiét
dién ctia nga ba, v6i chiéu rong bang voi chiéu rong cua tiét dién nho nhat cua nga ba, chiéu
cao bang voi chiéu cao thiét ké cua ngi ba (hinh 7).
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Hinh 7. M6 ta phirong dn 16 dan cdi tién
- Budc 2: Gia cb tam. Viéc gia ¢ tam 16 dan duoc thuc hién béng neo chat déo cdt
thép, tai cac vi tri xung yéu thi dugc bo sung ludi thép va bé tong phun.
- Budc 3: Xén mo rong. Sau khi dao va gia c¢b tam 10 dan tir diém mé& cho dén hét
chiéu dai nga ba thi tién hanh xén m¢ rong. St dung phuong phép khoan n6 min dé n6 phan
guong con lai dé dat téi tiét dién dao thiét ké.
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- Budc 4: Chéng giit duong 10. Sau khi xén mo rong duoc chu ky nao, thi tién hanh
chong gilr ngd ba ngay chu ky do bang vi chéng SVP theo tiét dién thiét k. Cac vi tri xung
yéu, c6 thé st dung d6 bé tong cbt cing.

_Nhin chung lya chon phuong an dao nga ba bang 16 dan cai tién 1a twong ddi phu hop
voi dieu kién thyuc t€ ciia nha thau Trung Quoc dang thi cong tai Viét Nam boi cac ly do nhu
Sau:

- Phat huy t6t pham vi hoat dong hi¢u qua cua thiét bi thi cong nhu may xtc, dau tau
kéo ac quy chay trén ray...;
- Cong nhan Trung Quég thanh thao véi viée chdng 16 bang neo hon chéng 16 bang vi
chong thép SVP nén c6 nang suat cao, toc do thi cong duogc cai thi¢n;
o Viéc khoan nd min xén m& rong chinh xac hon do cac vi tri xén mong dugc giam
thiéu;

- Viée xiic bdc, van tai phan 10 ddn va phin xén mé rong ¢ hai thoi diém khac nhau
nhung c6 thé di chuyén trén cung mdt duong ray, khong can phai lap dat lai nén tiet ki€ém
duogc thoi gian va nhan lyc.

3. MOQT SO KET QUA AP DUNG THUC TIEN
3.1. So sanh két qua ap dung phwong an dao 16 din cai tién va phwong an truyén thong

Hién nay, mét s6 hang muc cong trinh & mo Mao Khé dang ap dung thu nghiém gidi
phap dao chong ngd ba theo phuong an 1o dan cai tién dé thay thé phuong an 10 dan truyen
thong Nha thau Trung Quéc cling da tién hanh ap dung phuong an nay dé thi cong & mot sO
ngd ba chén giéng phu mirc -230 va budc dau dem lai két ‘qua kha quan. Dudi day la bang so
sanh mot sb chi tiéu thi cong co ban tai hai nga ba co thiét ké ky 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 délg chér}g nga ba
theo phuong an dao 1o dan cai tién dé 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 su dung kip no giam 24,5% s6 khoan nd min. Do vy, ddy 1a phuong an tuong d6i kha
quan dé giai quyét mot sd van dé kho khan trong thi cong cac ngi ba tai cong trinh ga chan
giéng phu mure -230 cia mo than Mao Khé.

Bdng 2. So sanh két qua giita hai phirong dn

Phuong an thi cong nga ba
"1 1 Cécechitiou ky thugt | Pomvi Phurong énlo din | Pluromg in o
(Nga ba so 5) (Nga ba so0 2 QN)

1 | Loai dat d4 c6 do kién c6 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 nhat 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 nd trung binh cai/m’ 1,14 0,86

8 Téng lwong 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 phuong an lo dan cdi tién, sir dung neo luéi
thép va bé tong phun dé gia co.
4. THAO LUAN

Mac du phuong an dao chdng cai tién budc dau da dem lai két qua kha quan, tuy nhién
do hién van dang trong qué trinh thyc nghiém nén con mdt s6 van dé can thao luén nhu sau:

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

- Do mt bén phan tuong 16 dan c6 dang thang nén dé xdy ra hién twong tach 16p cua
khoi da, can nghién ctru thiét k& cai tién phan tuong thang nay tré 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

V6i mot dy an khéi luong dao chdng céc ngi ba tiét dién 16n nhu hang muc ga chan
giéng phu murc -230 cua mo than Mao Khé thi van d€ cai tién phuong an dao chong dé tang
ndng suat, tang tién d la van dé rat dang quan tam;

St dung giai phap dao chdng ngi ba theo phuwong phép 16 dan truyén théng la giai
phap phu hop véi diéu kién tai hién truong ctia cic mo than Viét Nam. Tuy nhién dbi voi nha
thau Trung Qudc thi viée s dung giai phap dao chdng ngd ba theo phuong an cai tién budc
dau da dem lai két qua thiét thyc, gop phan nang cao tién do dao chong, giam thiéu vat liéu
no, tiét giam nhan cong thi cong cing la nhing yéu t6 quan trong gop phan nang cao hidu qua
dao chong ngi ba tiét dién 1on.
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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 cac via doc ding
trén 45°, chiéu day 3+6m cho ving Quang Ninh

Ta Duwong Son!, Tran Minh Nguyén?, Ta Vin Kién2, Lé Minh Phwong?
YWién Khoa hoc va Cong nghé Mo - Luyén kim (Vimluki)
2Truwong Pai hoc Cong nghiép Qudng Ninh
3Cong ty than Ubng Bi - TKV
Email: minhnguyen31@gmail.com

Tém tit: Trdi qua hon bén thdp ky nghlen cueu dp dung co gl(n hoa (CGH) khai thac
than ham 16, dén nay, cong nghé nay da co ban cé hiéu qua doi véi cdc via doc dén nghiéng.
Dé ap dung hiéu qua véi cdc via ¢é goc doc trén 45° van la mot thach thuce lon. Trit lwong
huy déng cdc via déc trén 45°, chiéu day tir 3+6 m xdp xi 30 triéu tdn phdn bo trén nhiéu khu
viee & Quang Ninh, do dé viéc tang mirc dg khai thac bang co gidi cho cdc khu vue nay la hét
sike can thiét dé giam sirc lao ddng, dam bdo an toan, dong thoi ciing la muc tiéu ndng cao
mikc dg khai thac 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 tuyén cang lom, 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 cdc két cau chong, mady khau phai linh hoat khi ching thay doi
cuc bg, bat ngo. T rong bai viét nay, trén co sé phan tich co ché vin dong ciia dia tang, mirc
do tac dong cua do doc dé lwa chon thiét bi va hé thong khai thac phu hop voi logi hinh via
trén.

i Tir khéa: Via doc dimg, dia tang, gian chong ZRY, mdy khdu, céng nghé co gidi héa
dong bo.

1. PAT VAN DPE

Via than duoc coi 1a doc dimg khi co goc dbc trén 45°, ¢6 qua trinh hinh thanh rat
phirc tap, dé khai thac an toan va hiéu qua cac via nay 1a mot thach thirc 1on dbi véi cac k¥ sur
mo [1,2]. Thach thirc 16n nhét trong khai thac 12 do déc cao 1am cho trong luc phan bd nhiéu ¢
thanh phan tiép tuyén, ddy la nguyén nhan chinh 1am x6 d6 vi chéng dan dén khong dam bao
an toan cho khong gian lam viéc cua 16 chg. Trong nhirng ndm 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 nhirng nam 1980 va 1990, Hoa Ky, Durc, Phap, Vuong qudc Anh, An
D¢, Tay Ban Nha va cac quoc gia khéc ciing da thu nghiém céc phuong phap khai thac co
gidi hoa (CGH) va k¥ thuat kiém soat van dong dia ting khi khai thac cac via than c6 do dbc
16n [7]. Tuy vay, hau hét cac via day da ap dung CGH df)ng b, con lai cac via day trung binh
da va dang ap dung ban CGH voi su chuan bj theo hé théng khai thac, 10 chg ngén xién
cheo, pha nd phan tang... Cac loai hinh céng nghé ban CGH nay thudng cho ning suit, hi¢u
qua thdp 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, dd duge thir nghiém & Trung Qudc va cac nude khac. Nhimg thir nghiém
nay budc dau dit co s& dé phat trién nhitng budce dot pha trong khai thac via déc sau nay[1;6].
Trong hai thap ky gan day, cac nd luc nghién ctru dugc tang toc nhém hoan thién cong nghé
khai thac cac via than c6 do dbc 16n. Cac 1y thuyét vé kiém soat dia tang va ngan ngura nguy
co tiém 4n tir qué trinh khai thac dugc hinh thanh[4 O cac nude nhu Trung Qudc, Nga, An
Do, Uzbekistan di xdy dung dugc mé hinh hé théng san - d& - mai (R-S-F) 1am viéc trong
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diéu kién khong ddi xtng, cung voi d6 1a phat trién 1y thuyét va thue nghiém cong nghé kiém
soat van dong dia ting trong moi truong goc dbc 16n[3;5].

bé dat duoc muc tiéu co gidi hoa khau khAu than cho via dbc cin phai théa man hai
diéu kién gém: (1) Van dé kiém soat do 6n dinh cua khong gian khai thac mot cach linh hoat;
(2) So @6 van hanh trong d6 phdi hop duoc giita cac loai hinh thiét bi trong ciing mot khong
gian 10 cho.

2. GIAI PHAP CHUAN BI KHAI THAC

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

Dé han ché sy anh hudng boi goc dbc 16n, ddi véi via day, rat day du trir lugng huy
dong dé nhanh thu hdi vén dau tu c6 thé ap dung hé thong khai thac (HTKT) chia 16p, phan
tang két hop voi ha tran chong gitr bang gian tu hanh, khau than bang may khau chay trén
méng co... Khi chuan bi theo hé théng khai thac (HTKT) phan tang, cac 10 doc via phan tang
duoc dao doc theo phuong cia via, tiy theo chiéu diy via ma bé tri hai hodc nhiéu hon sd
gian chong doc theo 10 DVPT.

~~ Via than_—

4%
R R i
95 '6&.4'0,%&%1.

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 str dung phuong phap n6 min (hinh 1)[9]. _bay la phuong phap co trinh do
cong ngh¢ co gidi cao phan chéng giir, phan khai thac chil yéu sir dung céc 16 khoan dai (hinh

1b) nap min n6 ha than néc. Nhugc dlem chinh ctia phwong phap nay la gian chéng khong
linh hoat trong diéu kién via bién dong vé chiéu day, goc dbc va ti 16 ton thit than 16n.

Vi chong
tang cudong

. 3
| Piston thuy lwc ciia 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 doc[1;7;10]
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Mot cach chudn bi voi mirc d6 co gidi hoa (CGH) cao hon 1a chuan bi véi HTKT theo
phuong bén trén bd tri 16 thong gi6, bén dudi bé tri 16 vén tai[1;7;10]. Cach chuan bi nay cho
phép khiu than theo guong 10 cho dai, dé hd trg di chuyén ciia may khiu st dung to1 cap o
hai dau 16 chg, may chay trén mang cao hodc mang truot dugc lién két cac khép ndi chic
chan.

Nhu hinh 2 cho thiy, hé thdng c6 thé linh hoat trong cac diéu kién thay d6i goc dbc
ctia via. Tuy nhién von dau tu cta ca hé thong twong ddi 16n. Dbi v6i diéu kién cac via dbe
quy m6 nhé nhu ¢ Viét Nam 1a mot thach thic kho khan.

Ciing c6 thé chuan bj khai thac via doc dimg bang cach chuan bi HTKT budng thuong
(hinh 3b). Tuy nhién, HTKT nay c6 muc dé co giéi thip, chu yéu 1a chng gd, thép SVP, thép
L. ton that than 16n va hay xay ra tai nan.

Dbi véi cac via quy moé nho hon so d6 16 cho xién chéo 1a mot cong cu hidu qua véi
von dau tu thap[1;5;6]. Nham han ché sy anh huong goc dbc 16n, so d6 cong nghé 16 cho xién
chéo so véi phuong ciia via nham ha goc doc lam viée thuc té ciia 10 cho. (hinh 3a)[3;5]. Theo
cach chuan bi nay, 16 chg khoan n6é min khéu than s& sir dung cac vi chéng kim loai thép chir |
hoac long mo SVP co lién két mém véi nhau bang cap thép dugc goi la gian chéng mém.
Gian chéng mém duoc lap dat tai 1o thuong khoi diém dao chéo goc dbc so véi phuong va
goc doc cua via, tao thanh tuyén guong 10 xién chéo cé goc dc so véi phuong ngang tir 20
dén 30°. Phia trén gian chdng duoc trai 16p ludi thép va cac tim phén lam 16p dém ngan cac
Vi 16p pha hoa. Cong nhan trong 10 cho 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 chong dugc diéu khién ty trugt theo hudng doc dudi ap luc cua da pha hoa va tu
trong cua gian chdng, véi khoang cach dich chuyén bang tién d6 khau guong. Sau mét s6 chu
ky khai thac sé tién hanh thao thu bt mot sé gian chéng o phia chan 10 cho va chuyén Ién lap
dat b sung phia 16 doc via théng gié. So dd ¢éng nghé nay cé6 nhitng wu diém nhu: T chuc
san xuit don gian, khéng phai thuc hién thao tac chéng giit guong va diéu khién da vach,
giam lao dong thi cong, cai thién diéu kién lam viéc. Ngoai ra, 16 cho duoc chuan bi theo hé
thong khai thac cot dai theo phuong, khoi lugng 10 chuan bj ciing nhu ton thét than giam hon

SO Vi cong nghe khai thac buong thuong hoic cong nghé doc via phan tang.

£ S
3 s

Lo thurgng chinh

aE
fikse L6 VTG

Ranh gigh dimg khdn

La cho gian chéng mém 15 thugmg cheéo.
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'| i Cup théo han dang dao
Cap thao than} Cip théo than|
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a. Hé thong khai théc 16 cho xién chéo b. HTKT buéng thwong

Hinh 3. HTKT 16 cho xién chéo va buong thwong
3. CHONG GIU KHONG GIAN LO CHQ
3.1. Co ché van ddng ciia dia tang khu vuc via déc ding
Qua trinh khai thac via doc s& hinh thanh nén céc pha van dong dia tAng nhu sau:
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a. Vich uon vong b. Vach bi nuet né c. Véach sdp dé d. Vach truot xuong
khong gian bén dudi
Hinh 4. Céc pha vn déng dia tang khi khai thic via doc
T hinh 4 cho thay, c6 4 pha van dong chinh cua dia tang gdbm udn vong, nut ne, sap
d6 va troi trugt. Phan dat da sap d6 vao khong gian khai thac tao ra (mg suét nén - kéo gitra
cac 16p da lién 1‘<e, khi Gng sudt ndy nho hon cuong do nén cua cac 16p da thi cau trac “chum
voussoir” can bang tam thoi hinh thanh, co ché hoat dong nhu mdt gid dd cho cac 16p da bén
trén, nhu mot 16p dém han ché luc va dap tryc ti€p cua da vach 1én khung chong|[1;2;7;8].
Néu khong hinh thanh cau truc nay nguy co “ct dap vach” s€ xay ra.

¥y

a. Cdu triic chiim voussoir (dd xdy vom) va mé | b. Mé hinh phdn tich dp lwc vi chong
hinh ap luc

Hinh 5. M6 hinh phan tich co ché lam viéc ciia vi chéng trong khéng gian via doc
Luc ma sat phan vi chdng bd phan tim trén v&i vach va bo phan chan dé voi nén,
duoc biéu dién theo 1y thuyét can bang tinh nhu sau:
R,+R,=gq.(x; +x,).cosa

q. xl.(x_l_ hta_n ”) cosa = (T + q.x,.sina). h 1)

2

@ Iru
q. (x; + x5). (IIH Jm;mr).n:n::-sc.:= R,. (x; +x,)

Vi chdng l1am viéc phai thoa man 1a diéu kién cuong do khang nén cia vi 16n hon tng
suat nén do &p lyc mo tao ra, tic la:

h>0,x>0
q.yt . x;+T 2
{f— < [o]
Giai phuong trinh (1) theo diéu kién thoa man tirc 1a:
R, = @ q.cosa -I—g.q.sina:
o {x1+x2} . E .
Rz—iz .q.cosa ——.q.sina (3)
T — g.xy2.cosa _ gxgsing q.x,, sine
2.h 2
Ky yéu Hdi nghi KHCN lan 7, thang 5/2022



TRUONG PAI HOC CONG NGHIEP QUANG NINH

Trong d6: R1 - Luc ma sat trén bé mit tdm trén va vach; Rz - Lic ma sat gitra chan dé
va try; q - lyc thanh phan tac dung boi cac 16p da bén trén; x1 va x2 - do dai cua khoi da sap
dd; h - chiéu day cua khéi da sap d6; T - Ufng suit nén song song cua cac khéi da lién ké.

Theo trang thai ing suat cua ket ciu, mit tiép xtc thip nén chiu Gng suét cit 1on. Do
d6, vi chong c6 thé bi trugt néu (mg suat nén va ma sat:

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

Trong qué trinh khai thac via doc dimg, goc doc cang 16n thi thanh phan trong luc tiép
tuyén cang 16n va thanh phan luc phap tuyén cang nho, vach via khi sép s€ bi trugt Xuéng
dudi tao thanh hi¢u ung lap day khong dong déu. Doc theo hudng déc, sy dich chuyén dia
tang kém theo cac bién dang, u6n, keo, nén... pha tron khong ddng nhat gdy ra vung pha huy
kho kiém soat, khi do6 thiét bi thuong mét dn dinh, troi truot theo hudéng dbe gay kho khan cho
cong tac van hanh 10 chg[7;8]. Tir hinh 5b co thé thay rang, trong luong (G) cia toan bo vi
chéng 1a tong hop lyc giita luc thanh phan Gi (Luc x6 theo huéng khau), G2 (Luc hudng try),
Gs (Luc ddy ngang song song v&i huéng khiu). Hai thanh phan luc Gs va Gs lam cho vi
chéng bi x6 nghiéng theo hudng ngang va doc via, 1a thanh phan luc gay bat loi cho su on
dinh cta vi chéng. Thanh phan Iyc Gz ¢6 xu huong dua vi chdng vé trang thai on dinh ban
dau. Goc P 1a goc nghiéng cta vi so voi mat phang ciia nén 1. Khi goc nay cang l6n thi nguy
co d6 vi chéng cang cao. De tao ra trang thai can bang nhit cho vi chong khi lam viéc, can
phai tinh toan dua goc P vé tiém can gid trj 0, giam gia tri cua G1, Gs, ting gia tri cua Go. Voi
két cau co khi gian chéng nhu hinh 5b cho théy, khi chiéu day va goc doc thay ddi viéc di
chuyén gian khong linh hoat, tham chi 1a c6 thé mac ket khong thé di chuyén duoc.

3.2. Thiét bi chong giir

Thiét bi chdng giir 1a chia khéa dé CGH khai thac via déc dimg, nhiém vu chinh cua vi
chdng 1a ¢am bao an toan khong gian khai thac trude tac dong ciia cac co ché dich chuyén dia
tang. Cac vi chong model HPG, PRS, ZRY,... ¢4 thé dap ung dugc yéu cau chdng gitr via doc,
tuy nhién céc loai vi chéng model HPG, PRS,... v6i két cdu hoan chinh, gia thanh cao nhung
kha nang linh hoat v&i su bién dong chiéu day via.

Gian chéng model ZRY 1a thanh qua nghién ctru chuyén biét cho cac via dbc, dic biét phu
hop véi cac loai via quy mo trir luong 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 dbc cua via. Mdi b
dan chéng mém ZRY dugc cdu tao gdm céc chi tiét sau: (1) Xa din hudng: Lién két véi xa
noc bang chét quay, truot trén vach via khi di chuyen dan; (2) Xa ndc (xa chinh): Lién két véi
xa dan hudng (1én két chét quay) va xa che chin (lién két chdt cung); (3) Xa che chin: Lién
két v6i xa noc (lién két chdt cing) va xa dudi (lién két chdt quay); (4) Xa duéi: Lién két véi
xa che chin bang chét quay dé co thé diéu khién xa duodi thang v6i xa che chan 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 diéu khién bang tay diéu khién va hé thong thuy lyc. HE thong thuy luc diéu khién
piston xa dudi: Dugc lap dit hé théng thuy lyc tuan hoan, m01 cum tay diéu khlen co 3 tay
didu khlen dé diéu khién xa duéi cua 3 gid. Gian chéng mém ZRY, khong co tAm nén nén
khong ton tai goc P, thay vi dat piston thuy luc ¢ gitta nhu hinh 4, chuyén cac piston nay gia
cuong phan lung va phan tim chan trén. Vi su bd tri cac co cau nhu vay, toan bo phan ap luc
do d4 vach sap d6 tao ra duoc chuyén dé gia cudng cho luc ma sat & dau va chan cua gian
chdng, qua do cang lam gia tang kha nang bao vé khong gian bén trong 16 che. Dong thoi, do
khong c6 tim dudi va piston thuy lyc, vura 1a b phan chuyén tiép luc chéng vira 13 bo phan
tao ra sy linh hoat khi chiéu day, goc dbe thay d6i[3;4:5].

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



9‘
TRUONG DAI HOC CONG NGHIEP QUANG NINH
.

a. Cdu tao gian chong 1 - Xa dan huéng; 2—Xa  b. Co ché lam viéc ciia gian chong mém
néc (xa chinh); 3 - Xa che chan; 4 - Xa dudi; 5 - ZRY
Piston diéu khién xa dudi
Hinh 6. Gian chéng mém ZRY

Nguyén 1y 1am viéc ciia dan chéng mém ZRY trong 16 chg nhu sau: Mdi gia chéng
duoc bb tri 1ap dat trong 10 chg sao cho mot dau cia gia chéng 1a xa dan huéng (1) bam sat
véach via than, dau con lai 1a xa dudi (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) luoén & trang thai ndm ngang, do d6 phu thudc vao chiéu day via, chidu cao khoang
khong gian lam viéc phia du6i dan chéng duge duy tri tir 1,6 dén 1,8 m. Doc theo chiéu dai 10
cho ¢6 d6 doc 25 dén 30° so voi mat phang ngang, cac gia chong duogc lap dat voi khoang
cach 350 mm va dugce lién két chic chin v6i nhau bang két cau xich tao thanh h¢ thong dan
chéng mém doc chiéu dai 10 cho. Khi lip dat dan chéng sé& tién hanh trai 16p ludi thép bao
phu phia trén cac gia chdng dé ngin 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 day cac th nghiém s dung gian ZRY & Hong Thai (2014), Udng Bi (2016),
Méng Duong (2017). Qua mot thoi gian 4p dung tai cac cong ty trén, két qua tong hop cho
thay cong nghé sir dung gian mém ZRY duoc ap dung kha thanh cong, c6 nhiéu uu diém vuot
troi vé mat ki thuat, an toan so voi cac cong ngh¢ khai thac via déc khac trong diéu kién via
dbc nhu nghé cii chdng gd, thép chir I, thuy luc don, gia XDY,.. . Vé cac chi tiéu kinh té k¥
thuat, cong ngh¢ mang lai cong suat va nang sut lao dong twong ddi cao, t6n that than va chi
phi mét 16 chuan bi thap, chi phi gd thap. Vé cong tic an toan, ddy 1a cong nghé co quy trinh
cong nghé khai thac don gian, d& ndm bit, 16 chg dugc thong gié theo mang gié chung nén
diéu kién lam viéc cua cong nhan trong 10 chg dugc cai thién. Thiét bi cua 10 chg khong
nhiéu, cau tao don gian, do do cac su cd gdp trong qua trinh san xuét déu duge 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 b rong rai toan bo nganh than, keéo 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), IV(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 débc trén 55° con tuong d6i 16m, khoang 25 tri¢u
tan, viéc ting mirc do khai thac bang co gidi cho cac khu vuc nay 1a hét stc can thiét dé giam
sttc lao dong, an toan, dong thoi ciing 13 muc tiéu ning cao muc do khai thac than bang co
gidi hoa tai TKV trong nhiéu nim nay.

Céc via nay co dic diém chung 13 quy mé nhd, nén dau tu t6 hop co gidi hoa ddng bd
nhu da trinh bay ¢ muc 2 1a khong phu hop xét trén khia canh kinh té. Mt khac, mét sb to
hop CGH khéng dap tmg duoc sy linh hoat khi chiéu day, goc ddc 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
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t6 hop CGH v6i may khiu ma hiéu XC90, chéng gitr gian chéng mém ZRY36/45L, chuan bi
khai thac bang phuong phép 16 cho xién chéo. Cu thé nhu sau:
4.1. Dé xuit lya chon thiét bi khau than

Khiu than str dung loai may khai thac cit than ma hiéu XC90 véi than may nho gon
va trong tam thap, st dung hai toi cap toc d6 22 kW hd tro di chuyén caa may khau. Cong
Suit cua toi c6 thé dugc diéu chinh trong cac truong hop dic biét. May XC90 di Chuyén kiéu
banh xich, duoc cAu tao boi 7 bo phan chinh nhu bd phan cit va bo phan day, phan khung
(bao gém ca phan tu hanh), gia d& phia sau, hé thong thuy luc, hé thong nuéc, hé théng dién
va cac thanh phan khac... (hinh 7). Méay khau c6 dai cit rong va cd thé ty 1am sach than ndi
trén mit truée cua banh xich, gilp giam dang ké ganh nang lam sach than tha 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
hodc van hanh bang tay. Hé thdng phun swong dap by tich hop trén cac bo phan cong tac cua
may.
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Chaong tréi trogt

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. Pé xuit lya chon thiét bi chong giir
Nhu phén tich & muc 3, cac gian chong model ZRY rét thich hop véi cac via doc
dung, bai viét lya chon gian ZRY36/45L co6 khoang cach tam cua cac trula 1,15 m dé d& mai
cubi va mai mat céng tac. Két cau gom: dam déin huéng, dam trén cung, dam chan va dam
duoi (hlnh 6). Trong sb do, (}am dan huéng dugc két ndi voi 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 néng d& phy trg. Dam chan (950 mm) dugc ket noi véi dam dudi 1.200 mm dugc
lap mét kich thuy luc dé dieu chinh géc cua dam dudi dé tach than. Ket cau dam dudi duoc
diéu chinh khoang céach linh hoat vai bién dong chiéu day via than.

Hinh 8. So do két cdu vichong ZRY36/45L
Hé thong cac gian chong mém ZRY duoc lién két véi nhau doc guong 10 cho bang
lien két xich. Khoang céch giita cAc gian chdng 1a 350mm, phia trén xa gian duoc trai ludi
thép gitr 6n dinh noc va dam bao thuan loi khi thu hdi gian. Phia chan 10 cho luén duy tri doan
10 cho ndm ngang cd chiéu dai 16 + 20m, phia dau 10 cho duy tri doan 10 cho nim ngang cé
chiéu dai 5 + 15m. Sau mdi chu ky khai thac cac gian chéng tu dich chuyén theo hudng khau
gwong mot khoang cach bing tién d6 khau nho ap luc da pha hoa phia trén gian chong va
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trong luong ban than gian chéng. Theo tién do dich chuyén d6, 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 1én lap dit bd
sung phia 10 doc via thong gio
4.3. Pé xuit so dd khai théac

B4 tri khai thac 16 cho véi chiéu cao taing khoang 80-100m, murc trén thiét Iap 10 théng
gi6, mac dudi thiét 1ap 10 van tai. Giira 10 van tai va 106 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 gd véi budc chéng 0,5 m/vi. Céch bd tri khdng gian 10 cho va trinh ty khai thac nhu
hinh 9 va hinh 10.

Ak

Hinh 9. Chudn bi hé théng khai thac 1o chg CGH via doc

Khu vye phihoa

Gian chong ZRY
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a. Trang thai lo cho b. Trang thdi IQ cho c. Trang thgii lo chg  d. Hoat dong khdu
khu viec rot than khu vuec khau khu vuc gan lo DV thwong ky
théng gio
Hinh 11. So do trinh ty khai théac
5. KET QUA VA THAO LUAN
Pic diém cac via dbc ding vung Quang Ninh la quy m6 trit lugng via nho, co su bién
dong manh m& vé chiéu day va goc doc. Do do, t6 hop thiét bi khai thac phai phu hop, dap
l'mg dugc su linh hoat trong san ?iuét. Viéc bo tri hé thong khai thac 10 cho g(ién chéo gop
phan giam anh huéng cua goc doc via tac dong ti€u cuc 1én 10 cho. Gian mém ZRY, may
khau XC90, mang truot 1a nhitng thi€t bi c6 thé su dung cho di¢u kién via doc dirng vung
Quang Ninh.
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Diéu kién can dé c6 thé CGH via déc 1a dam bao mot khong gian 10 chg an toan, on
dinh, linh hoat trong cac truong hop thay d6i vé chiédu day, goc déc... Tur nhiing phan tich
muc 2 cho thdy, gian mém ZRY hoan toan dép tmg dugc yéu cau. Ap dung so dd khai thac 10
cho xién chéo nhu hinh 9, 10 va 11 cho phép mé ra kha ning ap dung trong diéu kién via déc
trén 45°,

6. KET LUAN

Chia khoa dé mo ra huéng CGH 16 cho via dbc dung 13 cong cu kiém soat su van
dong cua dia tang va linh hoat trong cac diéu kién bién doi dia chat mo, cac model gian mem
ZRY phu hop voi yéu cau chong gitta khong gian khai thac va thich ung t6t v6i cac yéu cau
chéng gitr khi goc dbc, chidu day bién dong. Su phdi hop giita cac thiét bi khai thac trong 10
cho via déc chu yéu 1a phdi hop gitra may khiu va gian chdng, b phan van tai dung mang
trugt hoac than tu truot trén nén 10 sé khong dong vai tro then chdt nhu hai thiét bi trén. Bai
viét d¢ xuat sir dung thiét bi khau than 1a may khau ma hiéu XC90 tach than ra khoi nguyén
khéi, chdng giir bang gian ZRY36/45L, van tai sir dung méang truot 1a hoan toan c6 thé ap
dung phu hop cho céc via dbe ding trén 459 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 d¢ khai thac bfmg co gidi cho cac khu vuc nay
1a hét stc can thiét dé giam strc lao dong, an toan dong thoi cling 14 muc tiéu nang cao mirc do
khai thac than bang co gi6i 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 meter for Quang Ninh

Duong Son Tat!, Minh Nguyen Tran?, Van Kien Ta?, Minh Phuong Le?
INational Institute of mining - Metallurgy Science and Technogy
2Quang Ninh University of Industry
3Uong 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
459 is 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 ctru rng dung mé hinh chudi dé lwa chon phuwong an mé via
hop 1y cho mo chi kém Liing Hoai, tinh Bac Can

Ta Vin Kién’, Nguyén Phi Hiing!, Nguyén Pinh Thing?
YTrwong Pai hoc Cong nghiép Qudng Ninh
1Tru’o‘*ng BPai hoc M6 - Pia chdt, Ha Ni
2Céng ty c6 phan 397 - Tong Cong ty Pong Bic
Email: tavankien1980@gmail.com

Tém tit: Khai thic moé néi chung va khai thac ham 16 néi riéng, khong co phirong dn
nao la hoan hao, boi do la hoat dong phitc tap, dan xen nhiéu yéu té tw nhién, kinh té, ky
thudt... la t6 hop cua nhiéu chudi san xudt khdc nhau. M6 via la cong doan dau cia qua trinh
khai théc, ¢6 vai tro déc biét quan trong trong viéc két néi mdt bang dén cdc than qudng nam
trong long ddt. Mot 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.

Cdn cit vao cdc céng viéc trong cong tac mo via, bai viét sir dung phirong phap Iy
thuyét mé hinh chudi, xdy dung ma trdn cdc yéu té anh hwong 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 Iy cho
mo chi kem Liing Hoai la mo via bang 1o bang két hop véi 1o xuyén via tang, phwong an ndy
O chi tiéu tong hop toi wu nhat... Tir do, thiét ldp ma trdn cdc yéu to6 anh hwong, lra chon
theo cac thir tir wu tién dé cé cdc trong so 5 phit hop. Két qua xdc dinh chon phwong dn 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 phdap mo via, diéu kién dia chat khu vuc
mo, duwong lo mo via.

1. DAT VAN DE

Nén kinh té toan cau canh tranh va nhu cau vé nguyén liéu ngay cang ting da dat ap
luc dang ké 1én ‘nganh khai khodng trong viéc tang san luong dong thoi ha gia thanh khai thac
khodng san. Dleu nay da thuc ddy cac nd luc phat trién cac phuong phap tlep can hiéu qua vé
chi phi va cai tién cac k¥ thuat khai thac[1]. Mot trong nhiing giai phap dé ha gi4 thanh khai
thac do la don gian hoa cac phuong an m¢ via cho mo bang cach lya chon giai phap thiét ké
thi cong hiéu qua vé mat k¥ thuat nhung tong von dau tu thap va chi phi van hanh ré[4], [6].
M6 via cho cac than quang bang phuong phap ham 16 duoc dinh nghia 13 thiét 1ap cac cong
ndi tir mat dat dén day mo. Trong d6, khai niém mé via duge dinh nghia 1a xay dung cac
duong 16 két ndi gitra cac cong trinh mé via va thian quing & cac murc (cot cao) khac nhau[3].
Heé thong cac duong 10 md via két hop véi nhau thanh mot mang ludi cac duong 10 chinh va
16 nhanh phuc vu qua trinh dua ngudi, vat lidu vao khu thi cong va dwa san pham 1a quing ra
ngoai miat bang[2],[6]. Khi khai thac quing bang phwong phap ham 10, phuong phap mo via
nao c6 thé ap dung phu hop vé6i diéu kién tu nhién, kinh té v&i timg khu vic cu thé 1a thach
thirc d6i v6i cac nha khai thac mo.

2. COSO LY THUYET
V& nguyén tic chung dé khai thac cac mé ham 10, can thiét 1ap cac duong ham két ndi
mat dat va 10 chg. Hinh 1 mo ta so do chuoi cia mot mo cé nhic¢u dién san xuat (dién 4, 5,
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6..), trong d6 cac dudng 10 mo via 1 - 2, 2 - 3... cac duong 16 phu trg 7 - 8; 8 - 9... Qua trinh
san xuat mé ham 10 tir 10 cho > 10 doc via van chuyen = 16 DV van chuyén chinh - san ga
- mit bang 1a mot chudi san xuét, chudi nay 13 chudi nbi tiép (hinh 2a). Vi du trong hinh 1
chudi san xut gdm 4 - 3 — 2 - 1 — SCN; chudi thong gi6 gom 1 -2 -3 -4 --- 7 --- 8 --- 9,
Trong m01 chu01 lai chtra dung n yeu tb tac dong toi quy trinh san xudt, tap hop cac chudi va
n yéu t6 ciia mdi chudi hinh thanh ciu tric t6 chirc san xuat.

- l\ o :,_—4__7—x
I

Hinh 1. M6 hinh chudi trong san xudt

SCN - Mat béng san cong nghiép; 1-Vi tri ctra 10; 1-2 Cac duong 160 mo via; 2-3 Cac
duong 10 khai thong dén cac nhanh khai thac; 4, 5, 6 — Cac dién san xuét; 7-Diém nat giao
thong gio; 7-8-9 Cac duong 10 thong gid. 9-Ctra 16 thong gid; TG- Mit bang cira 16 thong gio.

Trong trudong hop mo co 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 6 mot hodc nhiéu khau
nao dé thi chudi san xuat duoc mo ta 1a chudi song song 2 (hinh 2c¢). Trong d0, cic chudi nay
¢6 diém chung trong mang duong 16 13 cac dudng 16 khai thong mé via [5]. Hé théng du trix
tich hop bao gém ca hé thong chudi va hé thong song song. Gia dinh c6 m*n don vi tao nén,
thi h¢ théng chudi ¢6 n don vi dugc 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 khoi logic. Hé thong song song la chi n h¢
song song con duoc hinh thanh tir m don vi, va sau d6 n hé théng con t6 hop tao thanh hé
song song, so d6 khdi duoc thé hién trong hinh 2.

-

a. Mé hinh chudi néi tiép b.M6 hinh hé thong chuéi c.M6 hinh hé théng chudi
song song 1 song song 2
Hinh 2. M6 hinh chudi
Trong bai viét ndy, moi lién hé chudi san xuét 1 nhiéu chudi c6 lién ké v6i nhau,
khong phai 1a mot chudi ndi tiép nén chi xét sy tdc dong cta cac chuodi hoat dong dong thoi.
Khi cac don vi giéng nhau, mo6 hinh toan hoc cua hé théng chudi song song 1 1a:

Re =1-[1-R"(®) |" )

Tuong ty, md hinh toan hoc cua hé thdng chudi song song 2 1a:
R, ={1-[1-RO]"}
= 1-[1-ROT"} .

Vi Ri(t) thuong c6 gid tri nho6 hon 1 (16n nhét 12 bang 1), ma do tin cay ctia 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 théng
chu01 thi d0 tin cdy cta hé thong cang thap, va khoang thot gian trung binh xay ra 16i ciing
ngin hon. Vi vay, dé tang do tin cdy cua h¢ théng chu01 can: mot 1a can nd luc cai thién tinh
tin cdy cua timg don vi, hai 1a ¢6 ging giam thiéu sé lugng don vi t hop trong chudi hé
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thong. xay ra 16i s& gy ra su that bai cua toan bo hé théng chudi do. Su 16 thudc cua céc gia
tri trong chuoi dugc xét nhu sau:

R, TR P Mn
R= Rz _ fn T o Iy
Rm rml rm2 o rmn (3)

Trong dé: R - ma trAn dénh gia cac yéu t6 trong chudi; r - cac gia tri danh gia theo
tung chuoi riéng biét.

Trong sb cta cac chi tiéu danh gia chit lwong 13 mirc d6 anh hudng quan trong cia cic
chi ti€u do trong tap hop cac chi ti€u can danh gia, dugc xac dinh theo cong thirc nhu sau:

1 Ci<vy
. C—v,
q=1j+—— Vi <C <V
Vi(j+l) _Vij
4 C >v, (4)

Trong do: ai - trong sb cac yél} td (chi tiéu); Ci - gia tri xac dinh (do dac) cia céc chi
tiéu danh gia; vij - gia tri thir 1 trong cap danh gia thu j.

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

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

Sau khi thiét 1ap duoc hai ma trép vé dd 1é thudc cta chi tiéu danh gia R va ma trin vé
trong so cua cac chi tieu danh gia A, tién hanh nhan hai ma trn voi nhau, két qua danh gia
tong hop B la:

B=A®R (6)

Tac la:

(bl,bz,...,bn):[ai’az’...,am](@ 21

ml m2 mn
< (b1, b2, ..., bn) = [alrll + a2r21 + .... + amrml,alrll + a2r12 + .... + amrln,alrll + a2r21
..+amrml,alrln + a2r2n + .... + amrmn] (7)

Danh 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 yeu t6 duoc danh gia phan 4nh gia trji theo mot
thuat toan nhat dinh. Su dung nhirng gia tri nay dé do luong nhimg wu va nhugce diém ctia kha
ning thich tng cua ciu trac to chire san xut dbi vai didu kién dia chat, k¥ thuat mo.

Dit hé s6 danh gia 1a pi (i = 1, 2, ..., n), danh gia vecto tinh nang chi tiéu xi (j = I,
2,..., m), va ma tran thanh vién cua yéu to anh huong tuong ung 1a rij trong s céu truc cua
yeu to anh huong la ai (1= 1, 2,..., n). M0 hinh danh gia toan dién str dung loai trung binh c6
trong s6, cu thé 13: bj = (al. I‘l]) + (a2 r2j)+ ... +(an.mj) véij=1,2,...,m (8)

Trong cong thuc (8) két hop sir dung mo hinh dénh gi4 toan dién co trong sd tuyén

] YN g=1 o
tinh. Khi =i=1%1 , N6 ¢6 thé dugc chuyén doi thanh:
T
bj L1104 Tijygi j=1,2,...,m 9)
Trong do: bj - Gia tri danh gia toan di¢n.
3. NGHIEN CUU LUA CHON PHUONG AN MO VIA HQOP LY CHO MO QUANG
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CHI KEM LUNG HOAI
3.1. Piéu kién co ban mé chi kém Liing Hoai

Khu vyc Ling Hoai bao gom 2 than quang chinh nam trong 2 dut gdy theo huong
bong Bac - Tay Nam, bao gom 43 khoi quang. Trong d6 c6 29 khoi quang Sunfua trong can

dbi (19 khéi ciia TQ1 va 10 khdi ciia TQ2).

Hinh 3. Mat cat dic trung cua than cac than quang

MAT CAT MG via

,, .

] - . -~

= ik
- e -

X: 246301920

Y: 18.553.532.00

Z: +800.00

BINHPO LOBANG XUYEN VIA VAN TAI MUE+300

C
I Lo xuyén via vin ti miic+500 (LX VT)
2: Loxuyén via mic +530
Tén kné1 quang:79C2 79BSI ..
TI: Theong |
T2 Theong 2
T3: Thwong 3
T4 To: Thugng thong 216
[): L6 doc via
— Hudng 216 sach
T Hu6ng gi6 bin ( 2i6 thii)
) :Cialo

Ghi chii
12 Lo xuyén via van ti1 mue +500
2: Lo Xuyén via van ti1 mue +530

79C2...: Tén Kho1 quing

T1: Theong thong gio 1

T2: Theong 2

T3: Theong 3

T4: Thegng 4

——  Huong 216 sach

T Huong gi6 bin ( gi6 thii)
) :cialo

Hinh 5. Phwong dn 2 mé via 1o bang két hop véi I6 thirong di trong than qudng
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Hinh 6. Phuong dn 3 mé via giéng nghiéng két hop véi 1o xuyén via tang
3.2. Giai bai toan lya chon phwong an mé via cho mé Liing Hoai

Tu hinh 1, néu coi khoang cach cac doan 1-2; 2-3,... 8-9 Ia chiéu dai cta cac doan 10
khac nhau thi téng chiéu dai tir 1-9 chinh 1a téng chiéu dai 10 can dao. Gid tri ham s6 tinh khoi
luong ctia mdi doan 10 twong tng 1a f(1i), tong khoi lugng céc duong 10 la f(L) = Yf(li). (10)

Gia tri xay dung cua tung duong 16 1a Gi thi tong s tién can dé hoan thanh giai doan
xay dung co ban Geg = Y.Gi. ham sb biéu thi chi phi:

f(C) = f(G) + f(Cvh) + f(Ck) (11)

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

Tir so dd chudi di trinh bay ¢ hinh 2 thiy rang, cach thirc b tri san xuét chinh 1 cach
thirc van hanh cua timg chudi don 1é. Trong mdi chudi néu bét cir diém nut nao xay ra 15i phai
dirng san xuét thi sé gia ting chi phi dé sira chira 16i d6 dua vé trang thai binh thuong. Coi cac
chi phi nay goi 1a chi phi phat sinh Ces. Néu Cps cang lon va tan sut xdy ra cang nhleu thi hé
thong m& via va san xuét bi 16i nghiém trong, can phai cai tién quy trinh san xuat. Bai viét
dua Cps t6 hop vao f(Ck). Ciu truc to chirc san xuat cho cac giai doan dya trén cac mo hinh
tong hop xay dung da bao ham cac yéu t6 kinh té, k¥ thuat va nhiing yéu t6 tiém an phat sinh
chua danh gia hét trong giai doan xay dung dy an. M6 hinh danh gia 16i va stra chira 101 nhu
sau: Khi xem xet hé thong da hoi tu da sy phu hop ki thuat, thi can xet den nhing yéu to
tiém 4n tac dong ti€u cuc 1én chudi[8]. Trang théi cta cac yéu to du truc tiép hay gian tiép
theo hudng bat loi ¢6 thé gdy ra gian doan hodc lam giam nang Suét.

Nhitng dleu kién bat loi ma hé thong da thlet lap khong thé vuot qua duge thi budce
phai dung san xuat de xu 1y[7]. Vi du nhu sy cd mat dién, tic nghén vén tai, hong may, sap
0,.. Neu coi mdi yeu t6 tac dong 1én hé thong 1a mot bo phan, thi n yéu t6 tac dong Ién cau
trac to chtrc san xuét s& c6 mot hé théng N! trang thai tic dong. Coi trang thai 0 13 tit ca n
yéu tb tac dong 1én hé théng khong anh hudng tiéu cuc (hodc anh hudng khong dang ké), hé
thong hoat dong binh thuong. Trang thai j 12 bo phan thir j dang trong tinh trang tac dong gay
bat loi cho cdu trac, cac bd phan con lai binh thuong j = 1, 2,..., n; néu tai thoi diém t, X(t) =
biéu hién hé thong dang trong trang thai j, do d6 X(t), t >0 1a th01 gian thyc hién qua trinh[7].
Néu nhu bo phan thir j xay ra anh hudng tiéu cuc, thi trang thai cdu truc t chuc duge chuyen
sang trang thai jG=1,2,. -, N). Khi d6 xac suit chuyén (101 trang thai & thi 4 chinh 1a tan
suét sy co ctia bo phan thu: J Dé cau tric to chie san xuit dwa vé trang thai hoat dong binh
thuong 1a trang thai 0 thi huéng chuyén tlep J phai dugc kich hoat stra chita. Sau khi stra chira
tir trang thai j sang trang thai O thi xac sut sira chira, phuc hdi 14 yj (hinh 7).

A
1

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

A A Ay A
Hy —Hy 0 0
flA)=|u, 0 —p, .. 0
ey 0 0 e T Hy (12)

Trong d6: 0 - trang thai 1am viéc binh thudng; /j - tAn sudt xay ra su c¢b cua bd phan
thtr J; M - kha ndng stra chira, phuc hoi 16i thr j vé trang thai 0.
Trong cong thirc trén c6 tong hop tac dong tiéu cuc:

A= Z.ﬂ,j
j=1 (13)

Xéc sudt dé chuyén tiép tir trang thai j dén trang thai 0 phu thudc vao thong sé dinh
hudéng trang thai ¢d dinh 7 = (1o, T1, ..., Tn), khi chuyén cac trang thai ti€u cuc vé trang thai
hoat dong binh thuong nghia la:

—Admy+py.my + -+ p,m, =0
Aymg —pg.my =0

Ay —p,.m, =0 (14)
Dé Iya chon phuong 4n mé via hop ly cho mot mé danh gia trén nhiéu tiéu chi kinh té,
Ky thuat, an toan, phu tro, van hanh. .. Két hop cac cong thic (3), (6), (12), (14) don gian hoa
cach giai bai toan nhu sau:
f(L) = Xf() =
fC) = £(G) + F(CVH) + f(CK) —

B A A, A, e Ay
F= B o—uy 0 .0
fA=1|p 0 —u .. 0]=0
u, 0 0 .. —p, (]5)

Tir cong thae (15) thdy rang, ham f(L) dai dién cho cac yéu td khdi lugng thi cong xay
dung phai dat dugc hi¢u qua max véi khéi lugng 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 &n khac nhau sé c6 nhiing chi tiéu kinh té khac nhau, dé dinh lugng la rat kho, do vay
phuong 4n ndo ¢6 ham F t6i wu nhét s& 13 phuong an uwu tién duoc lwa chon, qua tinh toan thu
dugc két qua thé hién trén bang 1 sau:

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

| KL b e KR opippg | Chiphi o Chiphi ) p g | o Bio
Chi | Lo mé thwong Sén xuat van tai A A
" ) XV R XDCB " bi (triéu | vé (VN
tiéu via (m) vaTG (VN ddng) (‘VN (tri¢u déng) déng)
(m) (m) | dabng | déng 8 8

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
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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?
1Quang Ninh University of Industry
'Ha Noi University of Mining and Geology
%joint 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.
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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 Phiic Loil”, Nguyén Thi Nhu Hoa?
Luu Hai Duwong?, Nguyén Vin Manh?

Y Truwong Pai hoc Cong nghiép Quang Ninh
2Cong ty Co phan than Ha Lam - Vinacomin
3Cong ty cé phan 397- Tong Cong ty Déng Bdc
*Email: phucloicgn@gmail.com

Tom tat: Cong nghé khai thac véi diéu khién dd vich bdng phd héa toan phan la
phirong phdp cho phép da vich sap d‘o vdo 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 cac khu vire xung quanh dudi anh huong cua dp luc mo, khi budc
sdp do qud 16m cé thé gy ra “cii dam véch” rat nguy hiém. Khi budc phd hoa qua ngdn, dat
da khé sap dé phai pha hoa cudng birc, khi do co thé xdy 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 lo chg. Trén co s6 cdc dac tinh van dong dat da trong khu viee,
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 théng sé ap luc mo tac dong lén vi chong 16 cho 11-4 mike -80/-30
via 11 (gid khung thuy lvc di dong) Cong ty than Duwong Huy, tir do lwa chon dwoc buoc pha
héa ban dau va buéc phd héa thiong ky phuc vu cho céng tac diéu khién da véch.

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

1. PAT VAN PE

Trong nhiing nam tr¢ lai ddy, san lugng khai thac than tir cac 10 cho chéng gilr bang
gia khung va gia xich, khau guong khoan nd min da lién tuc phét trién, tir 1,6 triéu tan nam
2008 (chlem 9,4% tong san lugng than ham 16 cua Tap doan TKV) lén 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 16 véi 152 16 chg hoat dong dong thoi,
trong d6 c6 74 10 cho dai chong gilt bang gia khung va gia xich, chiém 48,68% [1]. Cong
ngh¢ khai thac than 16 cho chong giit bang gia khung va gia xich da tao ra nhimg budc dot
pha vé san lugng va nang suét lao dong cling nhu mirc do an toan so véi cac cong nghé khai
thac sir dung vi g hodc nhitng loai vi thuy luc don, gia thuy luc da st dung trude d6. Hién
nay, gia khung va gia xich da dugc ap dung rong rai tai cac don vi khai thac than ham 10
thuoc Tap doan TKV véi cong suat 10 chg trung binh khoang 150 + 180 nghin tAn/nam.

Tuy nhién, trong thuc té ap dung cong nghé khai thac than tai 16 cho hién nay, viéc ap
dung céc loai hinh chdng giir trong qua trinh van hanh vin c6 nhimg khu vuc xay ra d6 10, x6
léch gid, khiu khong vuodng ke, tut noc, 16 guong... Nhitng hién tuong trén xay ra do nhitng
nguyén nhan khach quan 1a diéu kién dia chit via thay ddi so voi 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 ky thuét an toan theo thiét ké...[2]. Cac nguyén nhan trén déu bat nguon tir vige
dit cac vi chdng lam viéc khong phu hop véi didu kién ap 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
giit pht hop dam bao kha ning mang tai véi ap luc mo twong tng, dong thoi xay dung co ché
va céc bién phap diéu khién 4p lyc mé phii hgp dé dam bao an toan trong qua trinh san xuat.
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2. NOI DUNG NGHIEN CcUU
2.1. Co s6 xac dinh ap lwe mé theo gia thuyét dim Consol

Khi khdu than st dung phuong phap pha hoa toan phan lam mat cin bang khdi
nguyen, dat da c¢6 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).

£ - ~ Z ~
é% Nut v& do uon vong
i

Su sut lan bé mat

Biéu hién ap
e 16n trude

Hinh 2. So d@6 dich chuyén dia tang va cac viing &p luc quanh khu vaec 16 cho [4]

Dic diém bién dang ciia dat da mo khi khai thac pha hoa toan phan gdm 3 ving dic
trung (hinh 2): I - vang dich chuyén hoan toan (ap luc suy giam); Ila, IIb - ving ubn véng 16n
nhét; I1la va IIIb - viing nén ép cua da (ap luc twa) [4]. Vung I dugc 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 d4 vach 4. Trong khdi POQ, sau khi két thiic dich chuyén céac 16p
da nam ¢ vi tri song song v&i trang thai ban dau. Ving ap luc tua Illa va I1Ib duoc phan bé tir
cac duong bién dich chuyén cia dia tang trén khu khai thic LB va MF t6i cac tuyén CD va
GH, dong qua dudng bién cua khu khai thac. Gitta ving dich chuyén hoan toan va ving ap
lyc tia 12 ving udn vong 16n nhét Ila va IIb. Trong d4 tru cta via hinh thanh ving ap luc twa
IVa va IVb, ving ap luc suy giam VI va cac viung nang nén khong dong 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 thac hinh 3 [4, 5].
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Hinh 3. Bdc diém viing dp liec tira xung quanh 16 cho

Trén hinh 4 cho théy, 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 chua 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 cua 16 cho (hinh 4c). Ap lyc tac dong chu yéu 1én khdi than nguyén khai
phia trudc guong va gdi 1én 16p da pha hoa dang sau, hinh thanh co ché hoat dong nhu dam
cong - xon [8]. Goc ap luc va cuong do trung binh cta 16p da bén trén ty 1€ nghich vé co ban;
mo dun bién dang & khu vyuc nay giam manh do do phong bi pha v& cua no6 (da cang cing thi
d6 phdng v cang rd, kha ning khoi phuc trang thai dam chit cang it, mé dun bién dang cang
it); goc ap suat (93), modun bién dang cua da trong khu vuc nay (E) va chiéu cao ciia khu vuc
nay (H). Trén co sé phan tich trén bai bao sir dung cac phuong phap tinh toan ap luc dé xac
dinh ap Iyc mo dbi vé6i 16 chg gia khung TT-11-4 mirc -80/-30 via 11 Céng ty than Duong
Huy, tir d6 lya chon cac tham sb 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.

—
TN

Hinh 4. M6 hinh phd huy dat dé véich khu viee phd héa 16 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 ran va phan 16p & céc 16 cho du dai thi né 1am viéc nhu
nhitng tim dam céng son (hinh 5). Nhing tim dim nay dugc ngam chit mot dau trong khoi
nguyén trudc guong 16 chg, con dau kia treo tw do bén trén 16 cho va khoang trong da khai
thac, hoac tua lén vi chéng 16.
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Hinh 5. So do tinh todn ap lye mo theo gia thuyét dam Congson trong 2 tru"O’ng hop khi da
vdch co ban khéng truyén ap lyc xuéng vach truc tlep, khi vach co ban truyén dp liec xudng
vdch truec tiép

Truong hop thir nhit dugc goi 1a vi chong 10 cho 1am viée & ché d6 tai trong cho trude,
0 day do vong fl cua dam vach tryc tiép 16n hon do Vong f2 cua dam vach co ban theo tuyén
gdy cua vach truc tiép (hinh 5a). Do c6 sy tach 16p giita hai tim dam, nén chi c6 dam vach
tryc tiép gdy ra ap luc tic dong 1én vi chdng 10 cho.

Trudng hop thir hai dugce goi 13 vi chdng 16 cho lam viéc & ché d6 bién dang cho
trude, lac nay fi< f2 (hinh 5b) nén bén canh 4p luc do dam véch truc tiép gdy ra, con ¢0 ap luc
do dam vach co ban giy ra, truyén qua véch truc tiép rdi tac dong 1én vi chdng 10 cho.

2.2. Ap dung nguyén Iy dim céng - xon trong viéc xac dinh ap lwc mé cho 10 cho gia
khung TT-11-4 mrc -80/-30 via 11 Cong ty than Dwong Huy

2.2.1. Ddc diém dia chdt co bdn ciia lo chg 11-4

Lo chg 11-4 nam trong dién khai thac via 11 Cong ty than Duong Huy véi dic diém
va thong so cu thé nhu sau:

- Chiéu day via khai thac trung binh: 3,13 m;

- Goc dbc via trung binh: a = 20° (nho nhat 14°);

- Chiéu dai 16 chg: 130 m;

- Dung trong ctia than nguyén khai: y = 1,47 T/m?,

- Hé sb kién c6 cua than: f=1+2;

- Chiéu cao khau guong 16 chg: mk = 2,0 m;

- Chiéu day 16p than noc 10 cho: mp = 1,13 m;

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

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

- D4 try tryc tiép phan 16n 1a da bot két, chiéu day tr 1,47m (LK 924) + 6,2m (LK
856), thudc loai bén virng. P61 cho truc tiép dudi tru 1a dé sét ket (LK 870).

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



T

TRUONG PAI HOC CONG NGHIEP QUANG NINH

&
8
e
N
-
B

Hinh 6. So d6 khai théng lo
2.2.2. Xdc dinh ap lyc mo tdac dong dén cac khu vuc trong lo cho

1. Ap luec tdc dung lén luong gan girong

Ap lyc ludng gén’ guong bao gdm ap lyc 16p than thu hdi trén néc va ap luc do trong
luong 16p da vach truc tiép gay 1én.
P, = (7 -hy +7,-h)cosa, TIm* (1)

Trong do:

% - ty trong than, y = 1,65T/m?;

hin — chiéu day 16p than néc, hn = 1,2m:;

y - ty trong 16p da vach truc tiép, y1 = 2,66 T/m®;

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

o - Goc déc 10 cho, o = 28°.

Khi d6: Pg = 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 - xn 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}) dwoc xac dinh theo cong thuec -

f, = nhit , cm (2
8.E.J,

Trong do:

v1- Trong luong thé tich d4 véch tryc tiép, y1 = 2,67T/m®= 2,67.10°kG/cm?,;

hy - Chiéu day 16p da vach truc tiép, hy = 6,8m;

|1 - Chiéu dai 16n nhat ctia dAm congson d4 véch truc tiép: l1= b + Ipn;

b - Chiéu rong nho nhit cua 1o cho, b= 2,26m:;

Ioh - Budc pha hoa thuong ky, lon = 1,6m;

1=2,26+1,6 =3,86 m=2386cm;

E; - M6 dun dan hdi cua da véach truc tiép,

4E , -E,

(VEn +vEw)’
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Ent , Exi- Mémen dan hoi khi nén va kéo cua da vach truc tiép; En1 = 350.10° kG/cm?,

Ex1 = 120.10%kG/cm?.

Ji- M6 men quén tinh doi voi truc trung hoa cua 16p than ndc va da vach truc tiép, cm

b [ hEy ﬂ]2=31574889 cm* (4)
JEL +{E, 2

2,67.107°.680.386*

= =0.00083 cm
8.190935.31574889
Do vong cua da vach co ban
- 7,0, (|12,|22 _|2.|13 +£)1 cm (5)

2E,Jd, 2 3 12
Trong do:
v2 - Trong luong thé tich ctia d4 vach co ban, y2 = 2,68T/m° = 2,68.10° kG/m?;

h2 - Chl‘eu day 16p da vach co ban, h2=10,2 m = 1020 cm;
l2 - Chiéu dai 16n nhat cua dam cong son da vach co ban.

L oo _\/ 1020-250 _ oot o
2 37, 3.2,68-10°°

o, - tng suat ubn tic thoi ciia d4 vach co ban, 0,= 250 kG/cm?

E, - M6 dun dan hoi cua da véach co ban.
4E,.E,, 4.450.10°150.10°

E = -
* (JE, +JE,)? (\450.10° ++/150.10%)2

=241154(KG/cm?)  (6)

En2 , Exo - MOmen dan hoi khi nén va kéo cua da vach co ban. En2 = 450.10% kG/cm?

Exe = 150.10° kG/cm?
Jo- M6 men quan tinh d6i véi truc trung hoa cta vach co ban, cm*

J, h3 ( h\/_ —&] cm? (7)
JE.. +Ee

3 3 i
5, 22020 000 10204/45010° 1020 _, o arone (cm?)
J450.10° +4150.10° 2

Y2, (|12-|22_|2-|3 |14) cm
2E,J, 2 3

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

Taco: f,=

4

Két qua tinh toan fi< f,, truong hop nay ca da vach truc tiép va da vach co ban tac

dung 1én ludng pha hoa.
Ap luc cua vach truc tiép tac dung 1én vi chéng pha hoa
h,7,.(3b% +8bl , +61,°)
m= 8b
Ap luc tac dung 1én 1m chiéu dai 16 chg 1a: P = Pg.b + Ppn = 92,87(T/m)
2.3. Cong tac diéu khién da vach

.cosa,T/m =52,85 (8)

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

mkt
h ©)

Trong d6: hs - chiéu day cia vach truc tiép, hi = 6,8 m; kr - hé s6 no roi cuia dét da vach,
knr = 2; Mkt - chiéu day thuc té khai thac duoc cua via than, xac dinh theo cong thuc:
Mkt = Mk.Mk + Min.Keh , M (10)
V6 m- chiéu day 16p khau, mi = 2,2 m; ke - h¢ 56 khau, k« = 0,9; man — chiéu day 16p thu
hoi, mi = 1,33 m; ki - hé s6 thu hoi than néc, kin = 0,7 — my = 2,82

hl=6,8m>ﬁ=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 budc pha hoa
Budc pha hoa ban dau:

L,=¢ 205 0,45 | 202230 455
q(1- )’ 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
véch tryc tiep, hs = 6,2 m; oy - gioi han bén uon cua da vach truc ticp, ou = 25 kG/em? = 250 T/m?;
q - tai trong cua da véch tryc tiép, q = y1*h1 = 2,67*6,8 = 18,16 T/m?; 1 - hé s6 bién dang ngang,
u=0,25.

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

bang tién d6 cua guong 16 sau moi chu ky 10 chg 1a 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 chén kin khoang khong gian da khai thac thi 16 khoan
duoc khoan sau 3,7 m va nghiéng 75° so voi mat phang da vach. Lugng thudc n6 nap trong moi 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 thudc nd pha hoa: Qph = 133.1,2 = 159,6 kg;

S kip dién sir dung: Nkph = 133 kip.

4. 16 chd sau khi pha hoa ban dau

vvvvvvvvvv |
|
AN
— |
1
T
B |
B |
|
| — - |
I L |
\ aod . b |
Hinh 7. H$ chiéu pha hoa ban dau ciia 16 chy
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3. KET LUAN

Nhitng van dé ton tai va su khong dam bao vé k¥ thuat va cong tac chéng giir 1a
nguyén nhan cé nhiing khu vuc xay ra dd 10, x6 1éch gia, khéu khong vudng ke, tut noc, 1o
guong.

Cho dn nay c6 nhiéu phuong phap tinh toan ap lyc mo tac dung 1én vi chéng 16 cho
nhu str dung phuong phap 1y thuyét véi cac giai thuyét vé ap luc mo, phuong phap mo phong
bang mo hinh vat Iy (mo hinh vt liéu twong duong), phuong phap mé phong bang phan mém
s6 hoa, phuong phap do thuc nghiém tai hién truong. Mbi phuong phap tinh toan déu c6 wu,
nhuoc diém riéng, tuy nhién dé c6 duoc tinh toan nhanh va dua ra co s& dé lwa chon vi chong
va phuong phap diéu khién ap lyc mo tai Cong ty than Duong Huy, nhom tac gia dé xuét lya
chon gia thuyét dim cong - xén dé 4p dung trong viéc xac dinh ap lyc mo 1o chg TT-11-4,
Cong ty than Duong Huy.

Két qua tinh todn da xac dinh budc pha hoa ban dau phu hop véi diéu kién dat da dic
trung khu vuc 16 chg TT-11-4, Cong ty than Duong Huy 1a 19m, cac budc phd hdéa thuong ky
la 1,6m. HS trg qué trinh diéu khién ap lyc gom hé thong cac gia ZH/1600/16/24F chéng giit
khu vyc than 10 chg, céc cdt thuy luc don DZ-22 két hop xa hop HDSFB- 3600 ho trg cac khu
vue kham dau, kham chan va ngi ba. ..

Két qua tinh toan 1am co s& dé Cong ty than Duong Huy c6 cac bién phap ki thuat
trong viéc lua chon cong nghé khai thac va phuong phép diéu khién ap luc mé khi khai thac
cac diéu kién dia chat twong ty.
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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,
2Mao 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 té anh hwéng dén viéc lwa chon hé thong khai thac
cho cac mé da voi trén dia ban tinh Thanh Hoa

Tran Pinh Biol*, Nguyén Anh Tuan!, Pham Vin Viét!, Lé Thij Thu Hoa!
Nguyén Pinh An!, Nguyén T6 Hoai?, Nguyén Vin Pic?, Pham Thu Hién?
Y Truwong Pai hoc M6 - Pia Chat
2Truwong Dai hoc Cong Nghiép Quang Ninh
*Email:trandinhbao@humg.edu.vn

Tém tidt: Thanh Héa co triz luong da voi doi dao véi chat luong tot dap vng duoc nhu
cau lam vat liéu xay dung va san Xudt Xi mang. Quy mo khai thac cua da so cac mg la vira va
nho, diéu kién dia chdt phuc 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 ds,
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, nhém tac gia phan tich cac yéu té anh hurong dén viéc lira chon cong nghé khai thac hop
ly cho cac mé dd voi cb cdu tric phan 16p phize tap phi hop véi 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 khod: Thanh Hoéa, hé thong khai thac, da voi, dia hinh phic tap, an toan lao déng.

1. PAT VAN DE

Tinh Thanh Héa ¢ trir luong da voi ddi dao voi chat luong tét dap wng dugc nhu cau
lam vat liéu xay dyng va san xuat xi mang phuc vu nhu cau trong va ngoai tinh. Véi diéu kién
trir lwong va nhu cau da vai nguyén liéu 16n, tinh ¢y manh viéc cap phép khai thac cac mo da
voi c6 quy md khai thac vira va nho trong nhitng nam gan day.

Hoat dong khai thac da voi thoi gian qua tai tinh Thanh Hoéa da g6p phan thic day
kinh té - xa hoi, thay ddi co cau kinh té cua cac dia phuong, tao viéc 1am 6n dinh cho nguoi
dan dia phwong, thic dy cac nganh kinh té, dich vu hd trg phat trién, bén canh dé viéc khai
thac d4 voi tai tinh Thanh Hoa di tao diéu kién phét trién co s ha tang, on dinh, cai thién doi
séng nhan dan dia phuong va tao ra dugc viéc 1am cho hang nghin lao dong. Ngoai nhitng két
qua dat duoc néu trén, hoat dong khai thac da vdi trén dia ban tinh Thanh Hoa con ton tai, han
ché sau: hoat dong khai théc da voi 1am vat liéu xay dung thong thuong (VLXDTT) c6 dién
tich va cong suat khai thac nho (dudi 10ha, cong suat dudi 1000.000 m®/nam), phan Ién khai
théac khong cat tang, theo kicu “khau sudt”; Hé théng khai thac mot s6 mo khang hop 1y so
véi diéu kién dia hinh, dia chat khu mo, cac thong s6 hé théng khai thac khong dam bao quy
chuén, tiéu chUan ky thuat an toan... anh huong xau dén moi trudng, nhat 1 bui va tiéng on,
c6 nguy co cao vé mat an toan lao dong trong qua trinh khai thac.

Nguyén nhan gy ra hau qua trén, do chua lya chon dung hé thong khai thac nham
dam bao an toan va nang cao hiéu qua khai thac cho cac mo da co diéu kién dia hinh nii cao,
déc dung, dién khai thac nho hep tai khu vic Thanh Hoa Bén canh d6, cac mo da voi o
Thanh Hoéa thuong phan I6p tr mong toi day va cé géc cim huong vao khai truong (hinh 1)
khai thac, tiém an nguy co truot ng da va gay mat an toan néu khong lva chon dung huéng
khai thac ciing 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 chét theo tai liéu tham do cua mé
ma chua phan tich cu thé cac van dé lién quan dén muc dau tu, cong suét ciing nhu diéu kién
dia hinh dia chat cu thé ciia mé.
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Hinh 1. Mét s6 dang mé dd voi c6 cdu triic phan 16p phirc 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 khai sac tir nhitng nam cudi cua thap ky 80 dén nay, khi dat nuéc budc vao
thoi ky d6i mai. Xuat phat doi hoi cua thuc té, mot sé cac cong trinh nghién ctu khai thac da
xay dung & trong nudce da ra doi gop phan vao viéc xay dung va phat trién nganh khai thac da.
Céc cong trinh da nghién ciu cong nghé khai thac da & nhiéu mat, nhiéu khia canh, bao gom
cac sach chuyén khao, tham khao, gido trinh, bai giang, cac luan an tién si, luan van thac si va
cac dé tai cac cap,...

K§ thuat khai thac d4 voi nam 1981 cua tac gia Ho Si Giao 1a cudn sach viét vé cong
nghé khai thac da dau tién cua Viét Nam. Cudn sach di 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 vé kinh té -
t6 chic co lién quan dén khai thac da. Tuy nhién, cudn sach chi tong hop, ké thtra kinh
nghiém khai thac da xay dung & nuéc ngodi ma khong di sdu nghién ctu, d& xuat cac cong
nghé méi phi hop véi dic diém dia chat, dja hinh cu thé cua Viét Nam.

Trong nghién ctu cia minh, tac gia Nguyén Thanh Tuan (1986) da di sdu phan tich
cac phuong phap khai thac: phwong phép khai thac khu suét con goi 1a khau tu do, phuong
phap khai thac khong van tai trén tang, khau theo 16p xién tang nho, phuong phap khau sudt
cit ting nho & nudc ngodi va di dén két luan 1a cac phuong phép khai thac néu trén gay mat
an toan cho céng nhan thi cdng va khéng cé kha nang co gigi hoa cao cho khai thac mé. Mat
khéc, tac gia ciing chi ra nhitng wu diém an toan cho nguoi san xuat va cha dong tang san
lwong mé cua phuong phap khai thac khiu theo 16p bang, 16p déc thoai ¢ van tai trén tang
ma cac phuong phap khac khdng c6. Tuy nhién, trong nghién ctu nay van chua dua ra dugc
hé théng khai théc 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 ctu cta tac gia Lé Thi Thu Hoa (1998), dua trén viéc tong két tinh hinh
khai thac d4 tai cac mo da voi cho san xuat Xi mang & mién Béc Viét Nam. Trén co s¢ do, tac
gia da dua ra bang phan loai HTKT kiéu suon ndi voi 3 nhdm chinh (HTKT c6 van tai khau
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theo l6p bang, HTKT khong van tai trén ting, khau theo I6p ding va HTKT hdn hop) ciing
nhu da xay dung dong bo thiét bi véi 2 nhém mo theo cong suét khai thac (cac mo ¢ san
luong khai thac dugi 200.000 m3/nam va cac mo co6 san luong khai thac trén dudi 1 triéu
m3/nam). Tuy nhién, cong trinh nghién ctu cua tac gia Lé Thi Thu Hoa chi gigi han trong céac
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 cong 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 caa mé theo tai liéu dia chat. Ciing nhu, chua c6 mét cong
trinh nghién ctiu nao dua ra cac tiéu chi cy thé va day da 1am co so lva chon dang 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, dc 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 thac hop Iy cho cac
moé d voi ¢ cau trdc phan 16p 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 dy &n khai thac mo da 1a viéc lra 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 suat lao dong kém, anh huong 1au dai téi toan bo thoi gian caa du an. HTKT mo phu
thudc cac yéu té nhu: diéu kién dia hinh, dac diém dia chat khu vuc khai thac.

2.1. Anh hwéng ciia dia hinh téi hiéu qué hé thong khai thac
2.1.1. Anh hueng dén lua chon logi hé thong khai thac

Pé thu hdi khoang san ran 1am vat liéu xay dung, ¢ nuéc ta thuong ding phuong phép
khai thac 16 thién. Tuy theo diéu kién cu thé vé dia hinh, cu tao than khoang, quy md san
lwong, thiét bi sir dung,... nguoi ta da 4p dung nhiéu phuong phap khai thac khac nhau, ma
trong thuc té san xuat ciing nhu trong céc giao trinh,... van thuong ding thuat ngir “Hé thong
khai thac - HTKT”, mét thuat ngit duoc ding phd bién trong cac nude thudc khdi xa hoi chu
nghia trudc ddy. HTKT caa mot mo 16 thién (n6i chung) duoc dinh nghia la “Trinh tu xac
dinh dé hoan thanh cac cong tac chuan bi, xtc boc va khai théc, dam bao cho mo 16 thién hoat
dong dugc an toan, kinh té va thu hoi tdi da muc trir lugng cong nghiép cua quang trong long
dat”. Vi noi dung ndy, ¢ cac nuge Phuong Tay va My, ngudi ta van thuong dang thuat ngir
“Phuong phéap - Méthode hay Method”. Theo chdng tbi, & day nén sur 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 cat ting nho van chuyén dat da bang nang leong ndé min hoic hé thng
khai thac theo I6p xién, xic chuyén dét da biang bang méy xuc, hay may gat.

Dbi vai cac mo nli cao trung binh, dia hinh déc vira, dién tich trung binh: cin 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 cat tang nho, van chuyén dat da bang nang legng n6 min; h¢ théng khai thac khau
theo 16p xién, xuc chuyen dat da qua sudn ndi; he théng khai thac 16p bang xtc chuyén; Phan
duai lya chon hé théng khai théc khau theo 16p bang van chuyén truc tiép trén tang.
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_ Déi vai cac mo ni thap, dia hinh thoai, dién tich 16n: Mo &p dung h¢ thong khai thac
I6p bang van chuyén tryc tiép trén tang.
2.1.2. Anh hurong d@én khoi lirong 1am dwong

Céc yéu t6 dia hinh mo da anh huong rat lon t6i cac thong s6 cua tuyén duong van tai
trong mo. Pudng trén mo dwoc dac trung boi cac thong so do doc khong che, chicu rong
tuyén duong, chiéu dai tuyén duong.

Do doc khdng 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 luwgng van chuyén qua hao chinh va cdng suat dong co cua thiét bi (H6 Si Giao,
1996).

,o:m_wo, (1.1)
K,-W..L,

Trong do: N - Cong sut dong co, Kw; n - Hi¢u suat truyén dong cua dong co (0,85 +
0,90); Kp - Hé s6 bi cua 6 to; W, - Khoi lu(rng hang van cuyén qua dudng hao trong, t/ca ; La -
Khoang cach an toan giira cac 6 t6 khi chuyén dong, m; o - Stic can chuyén dong co ban cia
0 to.

Khi van tai bang 6 t0, 46 déc khdng ché io = (60 + 120)%o, theo diéu kién kinh té thi io
= 100%o, theo diéu kién an toan thi io = (60 + 80)%o.

Chiéu dai tuyén dudng, hinh dang tuyén duong:

Tuyén duong hao co thé 1a don gian hodc phirc tap. Dang tuyen duong dugc quy dinh
phu hop véi kich thude ciia mo, dd déc khdng ché va cac thanh phan cua trac do doc.

Néu chiéu dai thuc té cua tuyén hao trong khong vuot qua chiéu dai cia mo theo
phuong trén tang tuong ung Lm thi tuyén duong dugce bod tri hoan toan trén mdt bo méd khong
doi hudong (HO Si Giao, 1996).

<L, (1.2)

Néu Lit > Lm 6 thé ¢6 2 truong hop sau:
Tuyén duong bd tri trén 1 by mo va thay doi huéng ny lan:

H
L, =K,.—=n.L,,m (1.3)

n,=Ky.—— (1.4)

Tri s6 n1 c6 thé nguyén hoic 1é (néu 1¢ thi dugc 1am tron 1én)

Cac khu vyc ‘Ehéng ctia tuyén duong duoc ndi voi nhau bang cac doan duong cut (khi
van tai bang duong sat) hodc cac doan lugn vong (khi van tai bang 6 t0).

Tuyén dudng hio chuyén tir bo nay sang bo kia va thay doi hudng np 1an

iE.Kd =n,.p,m (1.5

H
n,=—.0\K
2 iO.p d (1'6)

Trong do:
P - 14 chiéu dai trung binh ctia chu vi mé, m.
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Trong trudong h0’p néy, tuyén duong c6 dang xoan e trén binh do.

Tuyén duong xodn d¢ bao gom nhimg khu vyc cong nam & cac dau bo mo va thuong
¢6 ban kinh 16n. Tuyén duong hao xoan 6¢ duge ap dung khi khong thé 4p dung tuyén duong
hao luon vong hay tuyen duong hao cut. Thuong né dugc ap dung trong cac mo séu, kich
thudc trén binh d6 han ché (cac khoang sang dang b, khéi).

- Anh huong dén tiét dién chiu cao tuyén dudng hao:

Chiéy cao cta hao ban hoan chinh & mot vi tri bat ki cta tuyén duong hao dugc xéc
dinh theo biéu thirc:

b

= > , m. @.7)
Cotgy — Cotga.,

Tiét dién cua hao 1a:
_ 05b,’
~ Cotgy — Cotga,

m? (1.8)

Trong d6: b - Chiéu rong tuyén dudng hao, m; oo - Goc nghiéng sudn hao, do; v -
Goc nghiéng suon nii, do
- Anh huong khéi lugng ddo hao
Khdi luong hao chuan bi dang ban hoan chinh dao theo suon nui dugc tinh theo biéu
thue sau:
_ L.b? 3
= ,m
2(Cotgy — Cotgoo

(1.9)

Trong d6: L - Chiéu dai tuyén duong; b - Chiéu rong tuyén duong, m; oo - GOC
nghiéng suon hao, dg; y - Goc nghiéng sudn nui, do.
2.2. Anh huéng ciia dia chit téi hiéu qua ap dung HTKT 19 thién

Céc mo phan bd khong tap trung ma phén tan theo timg khu vuc trong khu vyc dia
hinh ¢6 ddi nui cao, suon dbc dung, phan cat phuc tap. Trong da voi ton tai nhiéu hang héc
Karst, khe niit thuong cim vudng goc vo1 mat phéan 16p, ton tai nhiéu dut giy; Pa voi thuong
phan 16p mong, day trung binh c6 gbc cam tir 20 - 50°.

Tly vao dicu kién thé ndm cta céc 16p dé voi, do bén cat clia cac mat phan 16p, hudng
khai théc thi c6 thé xay ra trugt theo mat phan 16p. Hinh 2 dua ra mét s6 dang mé ctia cac mo
da voi tuy thudc vao thé nam 16p da voi va hudng khai thac nhu sau:

| Ranh gi6i a)
khai thac

Ranh gidi b)
khai théc

Khai truong

khai thac Khai truong

khai thac
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P
Ranh gi6i khai  ¢) *X Ranh gioi d)
i thac T‘%\% khai thac

\ ﬁ%%\ Khai truong ] Khai truong
\\ % khai théc \\ khai théc

Hinh 2. Mt s6 dang mo cua cdac mo da khu vuc Bdc Trung Bo
a - dang mé véi cau triic cde I6p dd véi cam nghiéng sdu vao phia nili; b - dang mé véi cdu
triic cdc I6p dé véi cam nghiéng vé phia khai trwong; ¢ - dang mé véi cdu tric cdac I6p da véi
phdn 16p nam ngang; d - dang mé véi cdu triic cdc 16p da véi phan 16p thang ding.

Qua day thdy rang, dang mo hinh 2a véi cau tric cac 16p da cdm nghiéng siu vao nui.
Viéc mét 6n dinh cia mé dang nay khong phu thudc vao mit phan 16p ma phu thudc chu yéu
vao goc cam cua 16p da voi. Néu cac 16p da voi cim dbc qua co thé xay ra truot theo dang d6
(hinh 3a). Ta thiy rang, dang mé hinh 3b 1a dang mo vdi cau tric cac 16p da cdm veé phia khai
truong. Poi v6i dang mo nay thi viéc mat on dinh xay ra cha yéu theo mit phan 16p va trugt
c6 thé xay ra khi ma géc nghiéng ctia mit phan 16p nho hon goc nghiéng cua goc bo cong tac.
Céc dang trugt co thé xay ra la trugt dang ném (hinh 3b) va trugt dang phfmg (hinh 3c). Con
dbi v6i dang mé hinh 2¢ va hinh 2d, v6i cac 16p da phan 16p nam ngang va phan 16p thing
dtng, mit phan 16p khong anh hudng gi dén viéc mat 6n dinh.

Hinh 3. Cac dang trueot 16 c6 thé xdy ra trén cac mé da véi.
a - trugt theo dang do; b - truot theo dang hinh ném; C - trueot theo dang phang.

Do d6, thé nam cua céac 16p dét da anh hudng dén viéc lya 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 huéng 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
rong tuyén dudng hao, ciing nhu khéi lugng XDCB va kha ning san lugng ciia mo.
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Anh hudng cua diéu kién dja chat khac gom khe nut, dit gdy phan 16p ton tai trong dat
da anh huong dén lya chon phuong phap khai thac, trinh tu khai thac va vi tri khai thac dau
tién trong mo. Do do, viéc danh gia lya chon mot HTKT can tién hanh phan tich k¥ diéu kién
dia hinh ciing nhu dia chat ciia mo.

LOI ’CAM ON: Nghién ctru nay duoc tai trg boi Truong Pai hoc Mé-Dia chét trong dé tai
ma so T22-38.
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Analysis of influencing factors to select a mining system for limestone
quarries 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 cac giai phap k§ thuat phong chéng chéy ndi sinh cho
cac 1o che co gidgi hoa thugc Cong ty Co phan than Ha Lam - Vinacomin

Vii Manh Hung!", Hoang Vin Nam!, Nguyén Thi Thu Huong?
Bui Quang Hung?, Pham Trung Kién?
YTruwong Pai hoc Cong nghiép Quang Ninh
2Céng ty c¢é phan 397 - Tong Cong ty Déng Bdc
*Email: Vuhung79ktm@gmail.com

TOm tat: Hién tuwong than tw chdy (hay con goi la chdy ndi 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 tw chdy cia than la qud trinh oxy hod ciia 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. Bdy la mot hién twong vo cung nguy
hiém trong khai thac ham lo. San pham chdy sé san sinh ra nhiéu logi khi doc gay chét nguoi,
dac bi¢t 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 chdy cua cac via than thuoc cong ty cé
phan than Ha Lam. Bai bdo da dé xudt mot so gidi phdp ky thudt cu thé c6 thé ap dung trong
phong chong chdy ndi sinh tai céng ty cé 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 ctu vé than tu chy trén thé gisi c6 rat nhiéu phuong phap xac dinh, tai Viét
Nam da ép dung phuong phap 6xy hoa than cua Nga va Ba Lan dé xac dinh kha nang tir chay,
thoi gian t nhiét cua mot s6 mau than tai khu vuec Quang Ninh.

- Phuong phép cua Nga dé duoc ap dung dé xac dinh tinh ty chéay cua than tai mot s6 don
vi dé tir d6 lam co s& cho viéc dua ra cac bién phap tng Xir voi via cd hién tugng tu chay trong
cac don vi thuoc TKV.

- Phuong phap xac dinh ciia Ba Lan hién duoc Trung tm An toan Mo ap dung dé nghién
ctru danh gia, ap dung vao cac via than tai Viét nam. Phuong phép cua Ba Lan dua ra cc ket qua
phU hop véi cac ket qua nghién ctiru chung hién nay va c6 the dung dé so sanh véi cac chi so tu
chay chung cua the giai.

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

Viéc nghién ctru duge tién hanh bang mﬁu than dugc 1ay & gitta 10 cho via 24 Khu
Trang Kheé 2 - Cong ty than Udng Bi - TKV. S6 li¢u phan tich thyuc té bang thi nghién trén dé
xac dinh hang so van toc hap phu 6xy va thoi gian u nhiét cia 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 Uaste (gia tri Uzste duoc tinh toan tir cac gia tri Uzs ciia mau than
oOxy hoa trong 10 ngay).

!l
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Bang 1. Hang sé vdn toc hap phu 6xy Uzsts

Két qua

gg‘: v B T | ve |, |H Y | Co | cCa o Uzs
(Ngay) (mmHg)| (gio) | (ml) (@) | (g/em®) | (%) | (%) ml/g.gié B
1 | 2875 | 754 | 24 | 350 | 625 | 100 | 16 | 206 | 1.7 | 0,0964
2 | 2875| 754 | 24 | 350 | 625 | 100 | 1,6 | 206 | 56 | 0,0169
3 | 2875 | 754 | 24 | 350 | 625 | 100 | 16 | 207 | 63 | 0,0142
4 | 2875 | 754 | 24 | 350 | 625 | 100 | 1,6 | 20,6 | 80 | 0,0096
5 0875 754 | 24 | 350 | 625 [ 100 16 | 206 [ 95 [ 0007L | ...
6 | 2875| 754 | 24 | 350 | 625 | 100 | 16 | 206 | 97 | 0,063 |
7 | 2875 | 754 | 24 | 350 | 625 | 100 | 16 | 205 | 121 0,0042
8 | 2875| 754 | 24 | 350 | 625 | 100 | 1,6 | 206 | 13.0 | 0,0036
9 | 2875| 754 | 24 | 350 | 625 | 100 | 1,6 | 205 | 13.4 | 0,0032
10 | 2875 | 754 | 24 | 350 | 62,5 | 100 | 1.6 | 20,6 | 145 | 0,0025

Quan h¢ hé so hap phu 6xy va nhi¢t do

ml/g.gio

gitra 0 chg Via 24 Trang Khé — Cong ty than Hong Thai

0,400

(=1

0,3500

0,3000

0,2500

0,2265,
0,2000 7N\
0,1441 /
0,1500 3
/4 0,1258 0,1597
0.1000 0,0862 0,0773 4 0,1258
’ 0,0923 10,0023 e 0,0119
0,0500 2
do
0 30 40 50 60 70 80 90 100 110 120 130
Nhiét do

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 4 nhiét cAc mdu than V24

TK UT Kmlggiv | Kus/Kip | UT2-1T:
298 0,00336 0,0164
393 0,002545 0,2265 0,075 - 0,00081
ne B Ly 0072406 —( ~0,00081)
K, RT, T, 1.986

Tir d6: E = 1,986 x 3236,6 = 6427,92 (KcallKmol.d0 )
| 6427.92 642792, |, 8*1.986*301
K> 4%1.086 6427,92

(Kr,-Ky) 02101  0.2101
Kz,, 23191381 2.625

) =399,74°K —>126,74°C

Ke = =0,080024 (ml/g.gid)

2.31g

0
=0,02223.10°° (m®/kg*s)
Thoi gian 1 nhiét dugc tinh nhu sau:
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T= 1 (1256(126.74—25)+M+1,0.10‘3.12,6.10‘6)
3600.24.0,02223..10°° 100
— T =91 ngay
1.2. Két qua nghién ciu 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 Uzste
Thoi Két qua

. B T Vc H Y Co Ca U25
G| V| mHg) @) | o) | ] @ | @emd) | 06) | 00 | | T8

1 287,5 754 23 350 | 62,5 | 100 1,6 20,6 1,8 0,0917

2 287,5 754 24 350 | 62,5 | 100 1,6 20,6 2,8 0,0453

3 287,5 754 24 350 | 62,5 | 100 1,6 20,6 6,2 0,0145

4 287,5 754 24 350 | 62,5 | 100 1,6 20,6 | 14,2 0,0027

5 2875 754 24 350 | 62,5 | 100 1,6 206 | 156 0,0019 0.0163

6 2875 754 24 350 | 62,5 | 100 1,6 206 | 16,7 0,0014 '

7 2875 754 24 350 | 62,5 | 100 1,6 206 | 16,9 0,00132

8 2875 754 21 350 | 62,5 | 100 1,6 206 | 16,7 0,0016

9 2875 754 24 350 | 62,5 | 100 1,6 206 | 16,8 0,0013

10 2875 754 24 350 | 62,5 | 100 1,6 206 | 17,2 0,0012

Quan h¢ h¢ so hap phu oxy va nhi¢t do

gitra 10 cho Via 5 Mo Khe Chudi-Cong ty 91

ml/g.gio

0,4000

0,3500

0,3000

0,2500

0,1980

0,2000

0,1847

0,1500
0,0925 0,1086
0,1000 A ,
0,0500 e 0,0468 0,0368 0,0773
’ 0,0293 0,0344 0,0154 do
0 30 40 50 60 70 80 90 100 110 120 130

Nhiét do
Hinh 2. Quan hé giira hé sé hap phu 6xy va nhiét do
* Xéc dinh thoi gian 0 nhiét gitra 10 cho Via 5:
Bdng 4. Tham s6 xdc dinh thoi gian i nhiét cdc mau than V5

TK 1T Kml/g.gio | Koas/Kkp 1UT2-1/T1
298 | 0,00336 0,0163

393 |0.002545 | 01908 | %:082323 - 0,00081
In ﬁ = E (i —i) —1In 0,08232 = i (-0,00081)
K, RT, T, 1.986

Tu d6: E=1,986 x 3078.38 = 6113.68 (Kca/Kmol.d0 )

* *
_ 611368 | \/1_8 1.986*301

kP 4%1.986 6113.68

) = 410.45° K —137,45°C
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_(Kzy—Ky) 01817  0.1817
Kz, 23Ig12.14 24971

Ke —0,0727643 (ml/g.gio)

2.31g

0
=0,02021210° (m®/kg*s)

Thoi gian U 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 sé phan loai, danh gia mire d§ tw chay cia than

Can ctr theo Quyét dinh sd: 1361/QD-TKYV, ngay 11/08/2020 duoc Tép doan Cong
nghiép Than - Khodng san Vié¢t Nam ban hanh v€ viéc “Ban hanh Quy dinh huéng dan lay
mau xac dinh mirc do tu chay cua than trong cdc mé ham 10 thu¢c Tap doan Cong nghié¢p
Than — Khoang san Viét Nam”? dé phan loai va danh gia mic d6 tu chay cua than.

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

Chi sb tw chay Sz2 | Ning lwong hoat | Phén loai than | Mirc dd tw chay
[ °C/phait] hoa E, [kJ/mol] tw chay cta than
> 67 I Rét thap
bén 80 46 +67 I Thap
i jg i Trung binh
>80 =100
<42
>34 v Cao
> 100 =120 <34 V Rét cao

2.2. Két qua phan loai, danh gia mic d tw chay caa than
Badng 6. Phdn loai khd ndng tw chdy ciia than tai via 7; 10 va 11 Céng ty CP than Ha Lam -

Vinacomin
A Chi so tu chay cia Ning Phan | Miec Phar,]
Po ; than . n loai via
R 1A 2 Chat | _ . lwgng loai do tu
Tén | Vitrilay am < | D tro, . than
. x boc o hoat than | chay
via mau W o Ax(%0) Sza Sz . . theo
%) | VK (Clphat)| (Clphay)| MO3E | tw o cda | as
(kJ/mol) | chay | than .
tu chay
7 | LOChoCGH |5 4| 665 | 1028 | 1216 | 278 | 6170 0| Thap | I
7-3.1via7
11 | 700 COH 304 830 | 1008 | 1313 | 348 | 5542 | 1 [Thip| 1l
10 | MO 102 236 | 824 | 427 | 1269 | 299 | 6046 | 1 [Thip| 1l
Lo cho 10- ,
10 | 3713 - |306| 7,35 | 337 | 1469 | 352 | 59,65 0| Thap | I
KT8
LC 11-3-T- ;
1| o7 434 789 | 1238 | 1370 | 324 | 6026 0| Thép| 1

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

Pé xay dung md hinh dudng dic tinh chuan cho cac miu than cin c trén co sé cic
két qua phan tich mau khi thoat ra tir qua trinh gia nhiét tir cic mau than. Mau than s& duoc
lay 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 khac nhau: 50 + 350°C (13 dai nhiét d6) véi luu lugng khi dong
khong khi di qua mau than duwa theo két qua phan loai mirc d6 tu chay ciia miu than.Tai mbi
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dai nhiét do tién hanh 1dy mau khi thoat ra phan tich cac thanh phan khi H; O2; N2; CO2;
CHa; CO; C2Hz; CoHa; CoHs; CsHs.

Cin ctr két qua 1ay mau va phén tich tai via 7, 10 va 11 - Cong ty CP than Ha Lam-
Vinacomin (phan tich tai phong thi nghiém than tu chay cua Trung tdm An toan Mo). Chlng
toi da xay dung dugc céac bicu do nhu sau:

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

——02 % —=—C02 %

Ham luwgng khi (%)
5
[=2] oo

Nhiét db (46 C)
Hinh 3. Biéu do gia tang khi CO,va O3 trong qud trinh gia nhiét mau than tai LCCGH 7- 3-1
Bigu d gia ting khi CO va H2 trong quad trinh gia nhiét

——(C0 ppm —=—H2 ppm
25000 1400
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//7
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M |
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=

2
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Hinh 4. Biéu do gia tang khi COva Ha trong qua trinh gia nhiét mdu than tai LC CGH 7- 3-1
Biéu db gia tang khi N, trong qua trinh gia nhiét

——N2 %
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Hinh 5. Biéu do gia tang khi N2 trong qud trinh gia nhiét mau than tai 6 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

Nhigt d (45 )

Hinh 6. Biéu do gia ting khi CxHy trong qud trinh gia nhiét mau than tai 1o chy
3. THUC TRANG NGUY CO CHAY NOI SINH TRONG QUA TRINH PAO LO VA
KHAI THAC TAI CONG TY CO PHAN THAN HA LAM
3.1. Khu vuec xay ra sw ¢b tai Khu 111 via 10

Vao lac 17 gio 30 phat ngay 03/6/2017, tai 11K 210 16 van tai muac -130/-110, khu 11 -
Via 10 Cong truong khai théc 5 quan 1y, cong nhan do khi phat hién c6 khéi trang xuat hién trén
duong 10. Ngay sau khi phat hién sy ¢, Cong ty CP than Ha Lam - Vinacomin da ngay 1ap tic
dirng san xuat, rt toan bo nguoi tai cac khu vuc ra ngoai khu vuc nguy hiém.

3.2. Khu vurc xay ra sw co 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 céc loai khi tai tudng chin T27 tai 10 ndi thong gié muc -165 khu | -
Via 7 Cong truong 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 phat hién ham luong khi CO ting d6t bién, Cong
ty CP than Ha Lam - Vinacomin da ngay 1ap tirc dimg san xuat, rit toan bd ngudi tai cac khu
vue ra ngoai khu vuc nguy hiém. Cong ty bao céo va lap cac bién phap ung ciru xtr 1y su ¢b
theo céac 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 16 chg ctia Cong ty CP Than
Ha Lam cho thay:

+ Céac via than dugc danh gia murc do t chay & muc tir thip 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, dac biét 1a vai 7.

Tuy nhién, do khau than ha tran, thu hdi than noc hét chiéu day cua via s& khong tranh
khoi viéc ton that than trong qua trinh khai thac. Va nguy co khdi than con x6t lai tai cac khu
vuc di khai thac, tru bao vé da bi ap luc 1am toi vun khi gip diéu kién tiép xtac véi 6 xy s&
dan dén hién tuong gia tang nhiét d6 via than lam tang nguy co chay néi sinh. Trong thuc té
thdng ké cac 1an su ¢0 tai via 7, via 10 déu c6 do khéi than gia ting nhiét 6 din dén chay noi
sinh. Do véy 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 noi sinh dé han ché mirc thip nhat xay ra sy cd
chay.

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

4.1. Céc giai phap phong chong hién twong gia ting nhiét d§ via than tai 10 cho

4.1.1. P6i véi khu vuee dang khai thic

- Theo phuong khau 10 cho véi khoang cach khau 15m tién hanh xdy 01 tudng chin
bang bao tro bay hodc xép bao cat tai 10 DVTG va DVVT 10 cho 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 1o VT 7-3.1 murc -
200m via 7, han ché sy xAm nhap cua oxy vao khu vuc da khai thac

- B4 tri thuong truc 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 murc -200m via 7.

4.1.2. D6i v6i khu vwe da két thic khai théc

Xay céac tuong chin cach ly dic biét st dung bom tro bay, ngin ngira O thdm 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 gio van tai cua 16 cho da khai théc.

4.2. Giai phap kiém soat khu vuc xuit khi CO

- Pé kiém soat ham lugng khi CO, CHs tai 160 cho 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 dit hé thong dudng dng 1dy mau khi sau ludng pha hoa cia 16 chg, do va lay
mau phan tich cac thanh phan khi sinh ra trong qué trinh G nhiét cta than, phat hién som hién
tugng than U nhiét trong ludng pha hoa.

- Hang ca bb tri 01 cong nhan chuyén trach ctia Phan xudng Thong gié thuong truc do,
kiém soat ham lugng cac khi: CHs, CO, Oz, CO2, nhiét d6 khu vuc 16 chg CGH 7-3.1 bang
thiét bi chuyén dung.

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

- Pé ngdn ngira va kiém soét sy gia ting nhiét do via than tai cac vi tri hong va noc 10
DVTG 7-3.1; 10 DVVT 7-3.1 via 7. T6 chirc khoan céc 15 khoan ngin bang choong khoan
AAL, chiéu dai 16 khoan tir (4,5 +7,5)m. B6 tri cac tram khoan cach nhau L = 10m, mdi tram
khoan thi cong 03 16 khoan tai vi tri hong 16 phuc vu kiém soat khi va nhiét do. Khi phéat hién
ra su cb gia tang nhiét o via than va xuét khi CO, céc 15 khoan trén s& phuc vu cong tac bom
ép nude lam giadm nhiét dJ via than.

- Trién khai cong tac khoan céc 16 khoan dai st dung may khoan WD-02 hoic 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 nudc khi can thiét tai cac vi tri DVTG 7-3.1; 10 DVVT 7-3.1 khu |
via 7.

- B6 tri thuong truc 01 may khoan WD-02 va 02 bta khoan ZQS55/2.5s phuc vu cong tac
khoan c4c 15 khoan kiém soat nhiét d6 va bom ép nudc.

- Hang ca cdng nhan ctia Phan xudng Thong gié do kiém soat ham lwong khi, nhiét do tai
c4c 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 oxy thdm thiu vao khu vuc khe nut, diém r5ng noc
bién hong va noc 10 bang bé tong tai cac duong 106 DVTG 7-3.1; 16 DVVT 7-3.1 via 7.

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

+ Trong qué trinh khai thac 10 chg, dé giam ham luong khi Oz tham thau vao khu vuc
d3 khai thac, tién hanh bom xa khi ni to vao khu vuc ludng pha héa qua duong dng thép
@48mm lap dit tai 10 thong gid 7-3.1 va 10 van tai 7-3.1 v6i ché d6 02 ca bom lién tuc; 01 ca
bao dudng thiét bi, dam bao néng d6 O2 trong khu vuc pha hoa < 12% (Pé dap ung duoc
ndéng d6 O2 trong khu vic pha hoa < 12% luu lugng bom khi nito tbi thiéu bang 1/2 luu luong
khdi khong khi trong khu vyc pha hoa cua 16 chg v6i ham luong khi nito > 99%);

+ Tb chirc, duy tri cong tac bom Ni to vao khu vuc da khai thac phia sau 16 cho CGH
7-3.1 via 7, ddm béao khu vuc bom x4 khi Ni to theo tién d6 khau ludn cach mat guong khéu
10 cho tir (30 -:- 40)m;
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- Bom dan nuéc, hop chit lam lanh Amonibicacbonat hodc HCL... vao khu vuc luéng
pha hoa dd khai thac voi khoang cach dit dng dé chd bom 50-:- 60m chiéu dai khiu theo
phuong cua 10 cho.

5. KET LUAN

Viéc nghién ctru dé xuat cac giai phap k¥ thuat phong chdng chay noi sinh cho cac 10
chg co gidi hoa thude via 7 (tr mure -300 + -130), via 10 (tr mic -200 + -150) via 11 (tor mirc
-200 + -160) thudc Cong ty than Ha Lam s& giup ngin ngira cac nguy co vé chdy ndi sinh
trong qua trinh san xuit. Mi giai phap deu c6 phuong thirc thue hién va hiéu qua nhat dinh.
Viéc phong ngira chdng chay ndi sinh can phai thyc hién tong hop cac giai phap dong thoi dé
ngan chin cic nguy co. Khi xay ra hién twong chy noi sinh, tiy theo timg tinh hudng cu thé
dé lua chon giai phap nao la chu dao, dé tir d6 viée to chirc thuc hién theo tung budc va thu ty
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 ndi sinh tai cic moé than ham lo tai Viét Nam

Vii Ngoc Hoan?, Lé Trung Tuyén?, Hoang Vin Nghj?
YTrung tam An toan mo - Vién KHCN Mo - Vinacomin
2Truong Pai hoc Cong nghiép Quang Ninh
“E-mail: nghiktcdm@gmail.com

Tom tat: Tai cdc mé than ham 16 nhitng ndm gan ddy, da xudt hién ngay cang nhiéu
hon cdc sw ¢é xudt khi CO ¢6 lién quan dén chdy néi sinh tai cdc khu viee phd hoa lo cho. Mot
trong cdc giai phdp phong ngira hién twong than tw chdy la ngan gio ro vao khu phd hoa
bang cdc th’ng chan cdch Iy. Tuy nhién, viéc xay dung cac twong chan cach ly dé giam tuyét
doi lwong gié ro khi dp sudt thong gid, dp sudt khi quyén thay déi la yéu cau rat khé khan cho
cdc mo hién nay.

Bai bdo gidi thiéu cdc phwong phdp cdn bang dp sudt dwoc dp dung trong nganh moé
trén thé gidi va kha nang dp dung trong cdc mé than Viét nam trong cong tic phong ngira
than ty chay

Tar khod: Can bang &p sudat, chay ngi sinh, 6xy hoa than, khu viec khai thac, ap sudt
chu déng, ap sudt bi déng.

1. PAT VAN DE

Chay ndi sinh 1a mbi nguy hiém tiém tang trong cac mo than ham 10 trén thé giéi ciing
nhu tai Viét Nam, nguyén nhan chinh dan dén chay noi sinh do sy xdm nhap khi oxy tir bén
ngoai vao trong khu vyc dé khai thac gy ra sy tu oxy hoa than va u nhiét. Sy xam nhap khi
oxy xdy ra do sy thay do6i cua ap suat khi quyén anh huong dén mat do thanh phan cac loai
khi, dan dén su thay ddi thé tich ciia khong khi trong cac khu vuc da khai thac. Khi ap suat
khi quyén giam, thé tich khong khi trong khu vire 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.

Mit khac, tai Viét Nam hién nay cong tac xay dung céac tuong cach ly 1a gidi phap duy
nhit dé phong ngira khi oxy xdm nhdp vao khu vyc da khai; phuong phap xay dung tuong
cach ly dugc thuc hién thuan tay 1a s dung cac vat liéu co san (tuong gach; tudng bao cat,
dat sét...) dé xay, bit kin cac khu vuc da két thuc khai thac, vi vay hiéu qua trong cong tac
phong ngira khi oxy x4m nhdp vao khu vuc da khai thac khong cao va cong tac kiém soat khi
xtr 1y su ¢b chay sau khu vuc pha hoa khong chu dong.

V6i nhiing 1y do néu trén, viéc nghién clru va dé xuit sir dung giai phap lam tuong
cach ly két hop can bang ap suat giira trong va ngoai khu vire di khai thac gop phan dam bao
ngan ngira nguy co chdy mo do than ty chay.

2. TONG QUAN PHUONG PHAP CAN BANG AP SUAT

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

Hiéu quéa cua phuong phap dd duoc ching minh qua thuc tién san xuat, cu thé tai mo
than Austar - Uc da st dung phuwong phap can bang ap suit chu dong dé phong ngira nguy co
than tu chay trong moé than him 10; nguyén 1y hoat dong cua phuong phap duoc mé phong
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Hinh 2. Gidn do md phéng phwong phdp can bang ap sudt chi dgng

Mo hinh mé phong phuong phap gdm hai khu vye 1a khu vuc khai thac va khu vue
pha hoa; tai khu vuc tudng cach ly xay dung mot buong ap suat, hai quat gi6 (quat gi6 day va
quat gi6 hat) va hé thong gidm sat diéu khién - PC. Buong ap suat duoc tao ra trong khu vuc
pha hoa khi sir dung ba tuong chin kin dé cach ly mot phan khu pha hoa; trén cac tudng chan
nay trang bi hé thong du’ong 6ng diéu khién luu luong va van diéu ap. Mot hé thong phun khi
CO2 ty dong bén ngoai dugc st dung de tao ap sudt cho buong va mdt may nén di dong cling
dugc sir dung dé tao ra chénh 1éch ap suat giita budng ap suét va khu pha hoa.

V6i hidu qua da dugc ching minh trong thyc tién san xuét, cong tac nghién clru cac
phuong phap can bang ap suat thé hién su can thiét va giai quyét nhirng kho khan trong cong
tac phong ngura va xu ly nguy co than ty chay. Sau day, tac gia téng hop céac dic diém co ban
ctia cac phuong phap can bang ap suat nhu sau:

2.1. Phwong phap cin bing ap suit bi dong

Can bang ap suat bi dong la qua trinh can bang ap suat bang cach thay ddi sirc can cta
dU:O'ng 10 sir dung cac cira didu tiét gio. Hodc thay d6i ap suat trén cac duong 16 doc via thong
gio (DVTG) va doc via van tai (DVVT) dé can bang 4 ap suat trong khu vuc d khai thac bang
cach th1et 1ap cac buong ap suat sau do can bang 4p sut phia trong tuong chin, s dung cac
duong 6ng diéu khién ap sut ndi dai tir duong gid sach hodc dudng gi6 thai tuy thudc vao
timg hé thong thong gi6. Budng ap suit duoc xay dung bang cach dung mot tuong chan cach
tuwong chin c6 dinh khoang 4+5m.

2.1.1. Phwong phdp cdn bang dp sudt bi déng sir dung cdc cira diéu tiét gié
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Nguyén ly cua phuong phap 1a str dung hai duong gid thai cho 16 cho gdém 10 DVTG
s6 1 va sb 2, duong 10 DVTG sb 2 duge dung dé diéu chinh 4 ap sut va dugc goi la ludng can
bang. Puong 10 doc via thong gié (2) duoc sir dung dé can bang ap suét trong khu virc da khai
thac, trong khi duong 16 doc via théng gi6 (1) dugc sir dung dé dan gi6 thai ra ngoai; cong tac
cin bang 4p sudt duoc thuc hién nhu sau: Hudng ludng khong khi vé phia ludng can bang (10
DVTG sé 2) str dung céc ctra gio, cau gié dé diéu tiét luu luong gié di qua 10 DVTG sb 2,
dam bao ap sudt trong va ngoai tudng cach ly TC1 va TC2 1a bang nhau, luu luong gié con lai
duoc dan ra ngoai thong qua 10 DVTG sb 1. St dung phwong phap nay véi muc tiéu ngin
ngira su xdm nhap khong khi vao khu vuc da khai thac do su thay ddi cia ap suét khi quyén.

LT R
e e oo o

Cezese ecd %%@O%@%

H‘:FQTC1 TC2 Ludng cin bang
‘ ‘ :H:. U ‘ ‘ Doc via thong gi6 (2)

Doc via thong gio (1)

Doc via van tai
Hinh 3. So' d6 phwong phdp cdn bang dp sudt bi dong sit dung cdc civa diéu tiét gié

Dua trén nguyén ly phuong phap nay, Truong Dai hoc Utah dd mo6 phong hé théng
thong gi6 hinh chir U (chi tiet tai Hinh 4), muc tiéu cua thit nghiém nay dé kiém tra phuong
phap can bang ap suat bi dong va kiém tra sy chénh I1éch ap suat trong khu vic pha hoa bang
cach thay doi strc can cua dudng 10 thong gi6 trong mo hinh (md hinh dugc the hién tai Hinh
1 & Hinh 2). Cac théng s6 cua thi nghiém nhu sau:

- Ap suit quat gié chinh: 1.947 Pa;

- Luu luong gi6 dua vao: 0,45 m®/s

- Céc thong sb trén mo hinh tai Hinh 2 nhu sau: Cira gi6 C mé 28% dién tich, ctra gid
F mé& 50% dién tich, ctra gid6 G m¢é 8% dién tich, ctra gi6 H md 28% dién tich, ctra gidé J mo
8% va K md 28%.

- Thtr nghiém cudi cuing: Ctra gié K mé hoan toan, cira gié J md 28% dién tich

Khu vye KT 1

Khu vuec KT 2

g-» [—

Hinh 4. Hé thong théng gié hinh chiz U

-l
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Qua trinh va két qua cta thi nghiém nhu sau: Vi luu luong gié dua vao 0,45 m%/s, luu
lwgng gi6 phan phoi cho khu vyc khai thac 1 1a 0,1 m%s va khu vyc khai théc 2 13 0,3 m3s.
Trong diéu kién ndy, ap suit chénh léch trong khu vuc pha hoa voi bén ngoai duong 1o la
khoang 100 Pa. Tai thir nghiém cudi, su chénh léch ap suit da giam 1o rét va khong co sy
chénh 1éch 4p suét giita khu pha hoa va bén ngoai duong 10. Két qua thir nghiém da ching
minh duoc tinh hiéu qua ciia phuong phép trong cong tac can bang ap suét.

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

Phuong phap can bang ap suit dong hoc 13 mot trong nhiing phuong phap hiu qua dé
triét tiéu chénh 1éch ap suét qua cac tuong chin cach ly va dé ngdn ngira nguy co chay ndi
sinh. Phuong phap nay sir dung cac buong ap suat, cac buong nay duoc két ndi véi nhau
thong qua cac dudng 6ng nham can bang chénh 1éch ap suit giita khu vuc da khai thac va bén
ngoai dudng 10.

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

U Tuong chin
— Dudng 6ng dan khi

(o

Hinh 5. So' d6 phwong phdp cdan bang ap sudt déng hoc sie dung cac buong &p suat

Quy trinh can bang ap suit dong hoc:

- Theo do1 sy tang giam ap suét qua cac tuong chén lién tuc trong 24h thong qua cam
bién 4p suat dé xac dinh pham vi thay d6i 4p suat;

- Piéu tiét luu luong gio6 di qua cac duong 10 théng gio cua mo, sao cho chénh léch ap
suét trong cac tuong chan giam dén gia tri nho nhat;

N - Trung hoa ap suit con lai ¢ hai bén tuong chin bang cach diéu chinh Eéc do dong khi
dan vao budng ap suat thong qua van kiém soat dong khi trén cac duong ong dan khi.
< Danh gid wu, nhuoc diém:

- Uu diém: Céch thirc thuc hién don gian.

- Nhuoc diém: Phy thudc vao hé thong thong gio va ha ap cac duong 10.

Duya trén nguyén Iy phuong phap nay, Truong Dai hoc Utah da xay dung mo hinh can
béng ap suat dong hoc st dung cac budng ap suét (chi tiét tai Hinh 6) dé danh gia chénh léch
ap_ sut trong khu pha hoa voi budng ap suat va khong gian bén ngoai duong lo. Budng ap
suat duoc thiét ké trong mo hinh dugc két ndi véi duong 16 théng gi6 chinh bang mot dudng
ong (5-F), trén duong Ong dugc trang bi ddng ho do ap suat va van diéu khién luu luong (C1).
Buong ap sudt dugc xay dung bang cach cach ly mot phan khu vuc pha hoa, st dung ba tuong
chan dong kin hoan toan F, G va H.

Bubng dp sudt

€ <
L
i | i
Khuvwe| ép
- | |
okl Bl

Dudng gio thai

AG
Quat chinh

-

Hinh 6. M6 phong mé hinh cin bang dp sudt dong hoc sir dung cdc budng dp sudt
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Thi nghi€m trén mo6 hinh nay thyc hién theo cac thong s6 nhu sau:

- Ap sut quat: 1.940 Pa;

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

Qué trinh thyc hién thi nghiém nhu sau: Sy chénh 1éch 4p suit giita budng va khu pha
hoa duogc theo doi lién tuc, khi xuat hién sy chénh Iéch dang ké, ap suat trong budng dugc can
bang bang cach m¢ thu cong cac van dieéu khién luu lugng Cl1, tuy thudc vao &p suat trong
budng.

2.2. Phwong phép cin bang ap suét chit dong

Phuong phép cin biang ap suit chu dong 14 qua trinh can bang 4p suét giita cac tuong
chan céch ly st dung cac budng ap suat voi nguon ap suat dugce cap bd sung bang cach bom
cac loai khi Nito (N2), khi Cacbon dioxide (COz2) hoac khi nén. Nguyén tac ctia phwong phap
nay néu khong c6 sy chénh 1€ch 4p suat gitra bén ngoai duong 16 va khu vuc da khai théc, thi
khong khi md khong thé di chuyén vao trong khu vuce da khai thac hodc ngugc lai. Phuong
phap nay giup loai bo tat ca oxy di vao khu vuc da khai thac, do dé loai bo nguy co chay ndi
sinh.

Budng ap suit duoc lap dit bang cach dung mot tudng chan mdi song song cac tudng
chan cii. Cac buong ap suat dugc di¢u ap bang cach st dung khi Nito bom vao trong buong
hodc vao sau cac tuong chan cii, muc dich cta viéc lap dat va diéu ap cac budng ap suat nhu
vay la de loai bo su ro ri khong khi tir bén ngoai duong 10 vao trong khu vuce 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 suat dugc tu dong hoa nho sir dung cac bd vi xur 1y. Budng ap suit
dugc thiét 1ap bang cach xay dung mot tuong chin méi (s 2) cach tuong chin cii (sé 1) mot
khoang 4+5m. Cac duong 6ng dan khi kéo dai dén cac tudong chin s6 1 va sb 2 sir dung dé
theo ddi chénh 1éch ap suat va dong thoi dé bom khi Nito. Str 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 dng dan khi Nito chinh. Khi 4p suit trong buéng cao hon mot chat so véi ap
suét trong khu vuc da khai thac thi qua trinh bom khi Nito s& tw dong dimg. Toan bd qua trinh
dugc ty dong hoéa dyua vao cac bo vi xir 1y 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 suét
trong khu vuc 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 can bang ap suit nho st
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dung ngudn ap suit bén ngoai.

- Nhuoc diém: Chi phi dau tu 16n, phai diu tu hé thong bom khi 4p suét cao lam
ngudn ap suat bén ngoai cip bd sung cho budng ap suat.

Mo hinh st dung nguyén ly cua phuong phap dugc Truong dai hoc Utah - My xady
dung (chi tiét tai Hinh 8) dé kiém chimg tinh hiéu qua ctia phuong phap; mé hinh duoc trang
bi thém cac cam bién ap sudt va tdc do gio, budng ap suat dugc trang bi mot bo chuyén dbi ap
suit, ngudn 4ap sudt bén ngoai va hé thong phun khi CO, hoat dong qua phin mém
VENTLAB. Khi chuong trinh khoi chay, n6 bat dau thu thap dir lidu va so sanh sy chénh 1éch
ap suét gilta budng ap suit, khu vuc pha hoa va khu vuc khai thac. Néu 4p suét ciua budng nhé
hon ap suét ctia mot trong hai khu vuc con lai, chuong trinh s& mé van diéu khién luu luong
va bat 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 trudc 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 suat tu
dong duogc sir dung dé dam bao rang ap suét trong budng ludn 16n hon 4p sudt cia khu vuc
phé hoa hodc khu vuc khai thac.

Quat hit

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 suat quat chinh: 1.670 Pa, luu lugng: 0,48 m°/s.

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

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

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

Qua trinh va két qua thi nghiém: Khi diéu kién ban dau duoc thiét 1ap, ap suat budng
la 1.300 Pa, quy trinh kiém soat luu lugng tu dong dugc kich hoat. Theo ddi chénh 1éch ap
suét s0 v&i cac gia tri thiét 1ap trude va véan hanh van diéu khién luu luong dé can bang ap
suat qua cac tudng chan mé phong. Tai téc d6 phun 10 lit/phut voi ap sut 34.500 Pa, 4p suat
t6i da trong budng 4.700 Pa, sau khi diung phun ap suit trong buong bt dau giam do ro ri
thong qua cac tudng chin mo phong. Khi ap sudt tbi thiéu trong budng dat 1.800 Pa, hé thong
phun dugc khoi dong thi ap sudt trong budng ting 1én kha nhanh, khi chénh léch ap suat dat
3.400 Pa thi hé thong phun ty dong dimg. Qua trinh khoi dong va dimg hé théng phun khi
duoc 1ap lai khi phat hién c6 su chénh 1éch ap suit dang ké.

So d6 khéi quy trinh tu dong héa cin bang ap suit theo mo hinh cua Trudng Pai hoc
Utah - My:
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Théng s6 diu vao 23, 26,
27 va Nt

> APy <
- No
o

Khéng

DUNG

Phun khi CO; vé&i

t6e do 10 lit/phit

AP>=100

NMI

Hinh 9. Sor d6 khéi quy trinh tw dong hoa can bang ap
Trén co s& so d6 hHinh 2 va hHinh 9, qua trinh can bang ap suat ty dong duogc thyuc
hién bang cach so sénh,hai Chén‘h 1éch ép,suﬁt: APy = APze-zs hoac AP2.-27, Al?z = AP2-23 va
AP26.27; v6i P26 12 dp suat cua budng ap suat, Pzs a ép suat bén ngoai twong chan G, P27 1a ap
suat bén ngoai tuong chan H. Nt 1a s6 lan 1dp lai bat budc do nguoi dung dit cho mot thu
nghiém.

V6i viéc mo phong tung truong hop cac phuong phap can bang ap suat nham danh gia
hiéu qua trong viéc giam thiéu su chénh 1éch ap suat giira khu virc da khai thac véi budng ap
suét hodc giita khu vuc di khai thac v6i bén ngoai duong 16, phuong phap cén bang ap suat
chu dong mang lai tinh hi¢u qua cao do viéc st dung ngudn &p suit bén ngoai dé trung hoa
chénh léch ap suat. 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 4p suit véi muc
dich duy nhat 1a dé ngan chin ro ri khong khi qua khu vuc da khai thic va ngin nglra qua
trinh ty 0 nhiét trong than gay ra nguy co chdy noi sinh trong cic mo than ham 10.

Tai Viét Nam, hién tuong chay 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 lya chon, ap dung phuong phap phu hop vao cac mo than ham 10 tai
Viét Nam phu thudc vao diéu kién dia chat - k§ thuat mo.

Déi v6i hé thong bi dong cach thire thuc hién don gian, tuy nhién phu thudc nhiéu vao
hé thong thong gio va ha ap cac duong 16 trong khu vue, kho kiém soat duoc su chénh 1éch ap
suat gilta trong va ngoai tuong chan. B6i Vo1 hé thong chu dong co kha nang ty dong hoa va
t61 wu hoa can bang ap sut 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 vy, v6i nhimng wu diém 1a c6 thé cha dong ngan ngira khi 6xy xdm nhap vao khu
vuc da khai thac bang cach kiém soat su chénh 1éch ap suat trong va ngoai tuong chan, giam
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thiéu nguy co gy chdy ndi sinh, nén bai bao dé xuit ap dung phuong phap cén bang ap suét
chi dong 4p dung cho cac mé than ham 10 tai Viét Nam dé phong ngira hién tuong than tu
chay.
3. KET LUAN

Céc phuong phap truyén thong dang ap dung tai cic moé ham 10 hién nay chu yéu 1a sir
dung cac tuong cach ly tai 10 thong gio, 10 van tai, 16 ndi giita 10 song song va 10 van tai myc
dich 1a dé bit kin, cach ly khu vuc dé khai thac voi khong khi _phia bén ngoai nham phong
nglra nguy co chiy noi sinh. Tuy nhién, cac hoat dong san xuat trong mo ham 16 da tao ra
nhirng vung nirt 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 can bang ap
suit duogc str dung trong nganh mé cac nude khai thac than trén thé gidi véi muc dich ap dung
cac phuong phap néu trén vao cic mo than ham 10 tai Viét Nam nang cao kha ning ngin ngira
khi oxy xadm nhap vao khu vuc di khai thac, giam thiéu nguy co chdy noi sinh.
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Research, apply methods of pressure balance, prevention of
endorginal fire risk in mining coins

Ngoc Hoan Vu?, Trung Tuyen Le!, Van Nghi Hoang?
IMiner Safety Center - Institute of Mining Science and Technology - Vinacomin
2Quang Ninh University of Industry

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 citu anh hwéng d§ rong tru bao vé phia trén d("ii‘vé’i b‘ié'n dang
va phé hiy dwong 1o phia dwéi khi khai thac cac via bang gan nhau

Vii Pic Quyétl*, Via Ngoc Thuan?, Nguyén Duy Céanh?
Y Trwong Pai hoc Cong nghiép Quang Ninh
2Cong ty co phan 397 - Tong Cong ty Péng Bac
*Email: quyetvu1980@gmail.com

Tom tdt: Viéc dé lai tru bao vé ¢ via than phia trén khi khai thac cac via than gan
nhau c6 anh huong rdt 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 ma than Thap Son thugc
tdp doan Dai Dong Trung Quéc lam bai canh, sir 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 rng 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 & duwdi tru bao vé, canh tru 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 hwong 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 khod: Chuyén vi néc 10, pha hiy néc 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 thic 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 6n dinh cta duong 10 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 thyc té, cac hoc gia chu yéu dé xuat hai phuong phap dé giai quyét van dé
nay, mot 1a lwa chon két cdu chdng giit hop 1y va bién phap ky thuat chdng giir tich cuc cO
hiéu qua, hai 1a x4c 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 xuat bd tri dudng 16 & trong ving tmg suat thap
phia dudi ving pha hoa méi ¢é thé bao dam sy on dinh cho duong 10 doc via khai thac via
than bén du6i[1-9]; D6 sau pha hay 16n nhét & 16p da tru dugc tao thanh khi khai thac via than
phia trén 1a 25,3m, phan bd tng suét 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& xut hién tmg suit kéo cuc bd vuot qua gidi han gy ra bién dang va pha hiy duong
10[10] ; Pha huy nbc du()’ng 16 & khu vuc dudi tru bao vé twong dbi manh, trong qué trinh
khal thac rat dé xay ra su c¢b sap do noc 10, dé ngin ngira hién tuong sap d6 noc 16 can phai
tién hanh diéu chinh d6 déc khai thac khi khai thac qua try bao v, dong thoi giam do cao khai
thac & vi tri cach bién tru bao vé 5m va day tdc do chu ky khai thac nhanh qua tru bao vé[11];
Khi d¢ rong tru bao vé 1a 15m, trén tuyén mit cit ngang cach mép dudi cua tru bao vé theo
phuong thang dang 4,2m, phan bb tng suat thang dimg d6i ximg qua tuyén gitra cta tru bao
vé, gid tri mg sudt 10n nhat & gan hai bén bién cua try bao vé, tai tuyén giita cua tru bao vé lai
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khong phai 14 noi c6 Gmg sudt 16n nhat, phan bd tmg suét c6 dang hinh “yén ngua”[12]; PO
rong cua tru bao vé c6 quan h¢ voi sy phén b tmg suat tai via than phia dudi try bao v¢, do
rong cua try bao vé cang 16n thi h¢ sd tap trung ing suat 0 16p da try phia dudi no cang 16n,
khi & cung mure, hé s6 tap trung ng suat 16n nhat nim & mit cat giita cua tru bao vé, dong
thoi thdng qua do dac thyc té tai hién truong da cho thdy, trong qua trinh khai thac chiéu rong
tru bao vé luu lai cang lon bién dang duong 10 ndm & via than phia dudi cang lon[13]. Tu
téng hop & trén cho thay, ngoai viéc str dung phuong phap dé néu 6 trén dé nang cao 6n dinh
duodng 16 doc via khai thac via than phia dudi, con co thé lya chon d¢ rong tru bao vé hop 1y
Iru lai ¢ via than phia trén nham giam thiéu sy tap trung ing suat & via than phia dudi. Trong
bai bao, lay dleu kién dat d4 & mo than Thap Son lam d6i tuong nghién clru, str dung phan
mém Flac3D tién hanh x4y dung mé hinh nham nghién ctru bién dang va pha hay néc 10 nam
& phia duéi tru bao vé khi d6 rong cua né thay doi, tir &6 phan tich va dua ra quy luat bién
dang va phé hity ndc 10, xac dinh duoc d6 rong tru bao vé hop 1y dé nang cao tinh 6n dinh cho
duong 16 doc via nam & phia duéi tru bao vé, nang cao hiéu suat khai thac va giam thiéu ton
thét than.

2. NOI DUNG NGHIEN CUU

2.1. N¢i dung nghién ctru

Khi dé lai tru bao vé & via than phia trén, khong chi xay ra sy tip trung (mg suit &
trong try bao vé ma su tap trung Gng suat con xuét hién & phia dudi nd, do rong tru bao vé
thay d6i gia tri ing suét tap trung ciing thay doi, tao nén sy phan bd tng suét trong 16p da tru
phia duéi tru bao vé ciing khac nhau. Piéu nay anh hudng rat 16n dén bién dang va pha hiy ¢
noc 10. Bé nghién ctru anh huong cua tru bao v€ luu lai ¢ via than trén ddi véi bién dang va
pha hily ndc 10 phia dudi khi khai thac cac via than gan nhau. Trong bai bao ndy, nhom tac gia
chi nghién ciru trong pham vi hep véi duong 16 c6 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 10 Vuf)ng g(’)c véi tru bao vé€ phia trén no (hinh 2).

Cin ctr vao két qua do tng suat thuc té tai mo Thap Son cho thiy, hé sb ap lyc dong
16n nhat gay ra do qué trinh khai thac 1a 1 ,6[8]. Do do, ta chon hé s6 tap trung (mg suét bang
1,6 dé tao ra ap lyc tya tai bién mé hinh dé nghién ctru dnh hudng ciia qua trinh khai thac dbi
bién dang va pha hiy néc 10 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 lidu thu thap trong bang
1, xac dinh kich thudéc 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 dat tai
goc trai bén dudi cia mo hinh, dudng ham chay doc theo phuong truc X hudng tir trai sang
phai, tr dudi 1én trén 1a truc Z, truc Y theo phuong ngang hudng tir trude ra sau, mo hinh tinh
toan thé hi¢n ¢ Hinh 1.

Diéu kién bién: Bé mat bién cia mé hinh theo phuong truc X, truc Y va mat dudi cung
ctia mo hinh déu dwoc ngam chit. Thong qua mé hinh khong gian 3 chiéu dé nghién ciru anh
huong do rong cua tru bao vé luu lai ¢ via trén d6i v6i bién dang va pha hay noc 16. Thong
qua do dac gia tri u’ng suat trong khoi d4 tai hién truong, ta co ung suat thing ding
6,=10.8Mpa, tmg suit theo phuong ngang 14 6x=12Mpa, c,=6Mpa[8].

Badng 1. Tham sé co hoc ciia cdc I6p da [8]

oo | wma | Cwomg |Modun| Hesé | cwomg | | Gocma
Tén da w 3 | d0khang | danhoi | Poatxong | d¢ khang £ sat trong
day/m | dofkg/m nén/MPa | E/GPa nén/MPa ket /°
" 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
Daé cat 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
Péacicbonnat | 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
Eﬁ;?adlnung 37.5 2500 42.70 22.60 0.23 1.80 3.00 41.70
d
- ]
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Hinh 2. So d6 vi tri mdt 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 dwéi no

Tir két qua tinh toan co thé thiy dic trung phan bd Gng suét tap trung & 16p dat d4 tru
phia dudi khu vuc tru bao vé khi 6 rong tru bdo vé thay d6i nhu sau:

Khi d6 rong try bdo vé ¢ via than phia trén tir Sm dén 10m, ung suit theo phuong
thang dmg phan bd dang “vom”, vi tri ing suét 16n nhat nim & tuyén giita ciia try bao vé, gia
tri ing suat 16n nhat dat dugce la 74Mpa va 77Mpa; Khi d6 rong cia tru bdo vé 1a 15m va
20m, voi vi tri tuyén quan tric Gng suat cach mép duoi cua tru bao v¢ theo phuong thang
dung nho hon 7,5m va 8,5m thi phan b6 ng sut thang dimg tai mat cat nam ngang c6 dang
hinh “Yén Ngua”, gia tri ing suat 16n nhit 1a 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 sut cach mép dudi tru bao v¢ theo phuong thang dtng 16n hon 7,5m va 8,5m
thi phén b6 ung suat thang dung trén mit cat theo phuong ngang c6 dang hinh “vom”, g
suit 16n nhat nam o tuyén giita cua tru bao vé. Tu két luan trén co thé thay: khi do rong tru
bao vé tir 5Sm dén 10m, gié trj (mg suat 16n nhét timg bude 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 ding cach mép dudi cua try bao vé 16n hon 16m, tuy theo su gia tang do rong try
bao vé ma gia tri tng suat 16n nhat tung budc tang cao. Tai vi tri mat cat ngang bb tri duong
10, khi d6 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 cht yéu nam & tuyén giita cta tru bao vé.

Tir Hinh 3 c6 thé thiy, khi d6 rong cua tru bao vé khac nhau, dudng ding mirc cua
g suat thing dimg phan bd trén noc 16 & dudi tru bao vé khac nhau, khi do rong tru bao vé
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bang 5m, mat do phan bd dudng déng mirc ctia Gng suét thang dimg & giita noc 10 nho, ving
{mg suit 16n hon 25Mpa & giita néc cach xa bé mat ndc 10, khi do rong tru bao v¢ gia tang,
mat do phan bd dudng déng mirc cia tmg suit thing dung cing tung budc gia tang, khi do
rong try bao vé ting 1én 20m, mat do phan bd duong dong mirc cla ung suét thang dung lai
giam. Khi d6 rong tru bao vé trong pham vi 10m dén 20m, tng suét tip trung tai goc trai va
phai ciia noc 10 twong ddi 16n, ving Gmg suét 16n hon 25Mpa rat gan voi bé mat bién 1.

P ] i

e

# as ®

a) 5m b) 10m c) 15m d) 20m
Hinh 3. Phédn bo ung sudt néc 1o tai mat cdt ngang I-1 khi do rong cua tru bao vé thay doi
3.2. Anh huéng d6 rong ciia tru bao vé ddi véi quy luit phan bd viing pha hiy ¢ noc 16
o Tt khao sat phan bd ung suét trong 16p da tru phia dudi tru bao vé & trén, dé tim hiéu
veé moi lién hé gitra do rong try bao v¢ luu lai trong via than ¢ via than phia trén v6i phé huy
noc IQ, lya chon hai mat cat ngang, ’m(f)t mat (:/Elt ngang ¢ gifra tru bao v€ (mat cat I-1) va mdt
mat cat & bién cia tru bao vé (mat cat Il-11), két qua biéu hién nhu ¢ hinh 2,

a) 5m b) 10m c) 15m d) 20m
Hinh 4. Phdn bé ving phd hity néc 16 tai mat cdt I-1 khi dé réng cia tru bdo vé thay doi

2 30

25

20 A

15 4

Do sau pha huy néc/m
N
Dién tich pha hiy/m?

1 —o—Mat cit -1 —m— Mat cét II-11 10 —+—Mit cit I —m— Mit cat [I-11
0 + 5 |
5 10 15 20 5 10 15 20
Do rong tru bao vé/m Do rong tru bao vé/m

Hinh 5. Quan hé gitta do cao pha huy noc voi  Hinh 6. Quan hé giita dién tich ving pha huy
do rong tru bao vé noc voi do rong tru bdao vé

Tir hinh 4, 5 va 6 ¢6 thé thiy anh huong d6 rong cia tru bao vé dbi voi phan bd ving
pha hiy ¢ noc 10 nhu sau:

(1) Tuy theo sy tang d6 rong tru bao vé, d6 sau pha huy noc 10 tai mat cat I-1 va 1I-11
co bién d6i trong dong, déu thé hién luc dau ting sau d6 on dinh va cudi cing giam, tai mat
cit I-1, khi d6 rong tru bao vé ting tir 5m dén 10m thi d6 sdu pha hiy noc ting nhanh va ting
gip 2 1an. Con tai mat cat ngang II-II, @ sau ving pha huy néc chi ting 1én 1m. Khi d6 rong
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tru bao vé 16n hon 10m, d6 sdu ving pha hiy tai mat cat I-1 va I1-II khac biét twong ddi 16m,
d6 sau ving pha huy tai mit cit I-1 déu 16n hon so v6i mat cat II-11 1a 1m, khi d6 rong try bao
vé bang 20m d6 sau ving pha huy giam di so v6i d6 rong tru bao vé bang 15m 1a 0,5m.

(2) Qua trinh gia tang d0 rong tru bao vé, dién tich pha huy noc 16 ¢ mat cat I-1 va -1l
déu biéu thi dau ting sau giam, khi d6 rong tru bao v¢ tang tir 5m lén 10m, téc d6 gia ting
dién tich vung pha hiy noéc tai mat cit I-I nhanh hon so véi mat cat II-I1. Khi do rong tru bao
vé bang 10m, dién tich ving pha huy ndc tai mat cit I-I bang 25,6m? ting 2,55 1an so voi khi
d6 rong tru bao vé bang Sm, con tai mat cit II-11 bang 19,15m? chi ting 1,89 lan. Khi d6 rong
tru bao v€ >10m, dién tich phé hiy noc tai mat cit I-I van tiép tuc tang, nhung khi do rong tru
bao vé >15m dién tich ving pha hay néc bat dau giam di, khi d6 rong tru bao vé bang 20m
dién tich ving pha hay giam so voi do rong tru bao vé 15m 1a 2,74m?, con tai mit cit II-11 khi
dd rong tru bdo vé€ >10m, di¢n tich vung phd hiy noc da bét dau giam, khi d6 rong tru bao vé
bang 20m dién tich ving pha hiy ndc giam so véi khi d6 rong tru bao vé bang 10m 1a 3,39m?.

(3) Tur hinh 6 c6 thé biét, khi d6 rong tru bao vé bang 5m, dién tich ving pha huy gitra
hai mit cit chénh léch rat nho 0,11m2, tuy theo su gia tang d§ rong tru bao vé ma chénh I¢ch
dién tich ving pha huy néc 16 giita hai mit cit cling ting dan 1én 1a 6,45m? 10,4m? va
10,84m?, diéu nay thé hién rd anh hudng do rong tru bao vé dbi voi pha hity noc 16 & dudi tru
bao v¢.

(4) Thong qua md hinh tinh toan sé con c6 thé biét, khi d6 rong tru bao vé luu lai ¢ via
than trén 1a 5m, dién tich pha huy ndc tai cic mat cat ngang ctia dudng 10 & vi tri dudi khu
vung pha hiy va ¢ gilra tAm cuia tru bao vé 1an luot 13 10,0m? va 10,15m? su chénh léch dién
tich pha hay & cac vi tri khac twong d6i nho, diéu nay cho thay rd, khi tru bao vé luu lai tai via
trén hau nhu khong anh huong d6i véi duong 16 doc via phia dudi no.

T phan tich trén cé thé théy, xac dinh d6 rong hop ly cta tru bao vé cod thé 1am giam
anh huong cta tru bao vé luu lai ¢ via than phia trén d6i voi pha hity noc 16 duéi tru bao vé.
3.3. Anh huéng dd rong tru bao vé ddi véi viing pha hily 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 huQ‘ng 16n nhét cia tru bao vé lu'u }ai
¢ via trén, vi vy, trong thoi ky khai thac, chon mat cat I-I d€ phan tich. Tir hinh 7 ¢6 the thay,
phan bo pha huy noc 10 trong giai doan khai thac c6 dac trung sau:

(1) Khi chiju anh huong khai thac, IGc d6 rong tru bao vé bang 5m do sau pha hiy néc
tang it nhat, v6i do sau 3,5m, tang 1,4 14n so voi trude khi khai thac. Khi tru bao vé bﬁng 10m
vung pha hiy ctia noc 10 va da tru ctia via than trén lién thong véi nhau, nhung khi d rong tru
bao v¢ >10m lai khong xay ra su lién thong, do sdu pha hiy néc tung bude giam di, d) 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 béng 10m va 15m, dién
tich pha hiy néc phat trién mé rong theo phuong ngang, khién cho dién tich pha huy gia ting
tuong dbi 16n.

(2) Sau khi chiu anh huéng cua khai thac, dién tich pha hiy noc 10 ting twong ddi
manh, muac do gia tang tuy thudc vao do rong tru bao vé luu lai & via than phia trén. Khi do
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rong cua try bao vé 1a Sm, dién tich pha hiy noc 1a 32,25m?, ting 3,18 14n so trudce khi khai
thac, khi do rong tru bao vé bang 10m xdy ra sy lién théng hai ving pha hiy, khi d6 rong tru
bao vé bang 15m dién tich pha huy ndc bang 99,42m? tang 3,45 lan so véi trude khi khai thac,
khi d6 rong tru bao vé bang 20m dién tich pha hiy noc 10 bing 54,7m? tang 2,1 lan so véi
trude khi khai thac. Két qua trén cho théy, do rong tru bao v¢ béng 20m chiu anh hudng it
nhét cua khai thac, con khi do rong tru bao v¢ béng 10m chiu anh hudng 16n nhét coa 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 tru bao vé trong pham vi tir 10m dén 15m, d6 sau pha hay noc 10 ting
twong d6i manh, déu vuot 8,5m, lic ndy & noc 16 xay ra pha hiy dién tich 16n, ving c¢b dinh
neo va neo cap bi mét hi¢u qua, lam cho noc 16 nhanh xdy ra sép do, dic biét khi do rong tru
bao vé bang 10m rat dé sap d6 noc 10. Khi d6 rong tru bao vé bang 20m, néu khong str dung
neo cap dé chong gitt, sau khi chiu anh huéng cta khai thac ciing dé xay ra sap do noc 10.

(4) Thong qua mo6 phong s6 hoc ¢ thé biét, trong qud trinh khai thac, khi do rong tru
bao vé luu lai & via than phia trén bang 5m, dién tich pha hity noc 16 tai mit cat ngang & dudi
ving pha hoa 1a 27,1m? nho hon so voi mit cat ngang duong 16 & tuyén giira cta tru bao vé
5,15m?, diéu nay minh ching dudng 16 ndm & dudi try bao vé chiu anh huéng cua khai thac
16n hon so voi duong 10 ndm & phia dudi ving pha hoa.

Tt phéan tich trén cho théy, khi d¢ rong tru bdo vé luu lai ¢ via than trén bf?mg 20m
khong phai 1a truong hop anh hudng 16n nhat dbi véi duong 16 & dudi tru bao vé ma khi do
rong tru bao vé bang 10m mai 1a trudng hop anh hudng 16n nhat. Trong qua trinh khai thac,
khi d6 rong tru bao vé bang 5Sm it anh huong dén duong 16 phia dudi no.

3.4. Anh huéng dd rong tru bao vé ddi véi dic trung chuyén vi néc 10 & dudi tru biao vé

1100 1100

==l =l

1000 1000

g 900 \\ g %0
= 9 El
=3 b N =
= ! Z 800
§ ™ 5
2 3
T 700 g 70
—+—5m 10m
600 ——15m ——20m 600
500 47T : : 500
0 5 10 15 20 5 10 15 20
D rong try bao vé/m Do rong tru bao vé/m
a) Chuyen dich bién cua noc 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 thiy, chuyén vi bé mat bién noc 10 trong pham vi phia dudi tru bao vé
biéu hién dic diém doi xung. Tai mat cit I-I chuyén vi bé mit bién noc 10 16n nhét, khi do
rong tru bao v¢ tang, chuyén vi 16n nhat noc 10 timg budce tang, nhung khi d¢ rong tru bao vé
tang 1én 15m, chuyen vi 16n nhat noc 10 bat dau ting cham dan, trong qua trinh ting do rong
tru bao v¢, chuyén vi bé mat noc 10 1an luot 13 536mm, 864mm, 1020mm va 1075mm. Tai
mat cat II-11, khi do rong tru bao vé€ nho hon 10m, chuyen vi bé mat noc 10 tang nhanh, lan
luot 1a 150mm va 151mm, khi d¢ rong tru bao vé tang 1én 15m chuyén vi bé mit noc chi ting
luong 13 0,44mm va khi d6 rong tru bao vé ting 1én 20m, chuyén vi bé mit noc lai giam nhe,
luong giam 1a 0,27mm.

Tir hinh 8 ¢6 thé thdy, khi d6 rong tru bao vé con nhd, lwong chuyén vi bé mit noc 10
& mat I-1 va 11-11 khac biét nho, khi do rong tang su chénh 1éch chuyén vi ctia 2 mit cit nay
tung budc tang, cu thé khi do r(f)ng tru bao vé tang tr Sm 1én 20m, luqng chénh léch chuyén Vi
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clia 2 mit cat nay 1an luot 13 30mm, 57mm, 169mm va 256mm.

Tu phan tich trén cho thay, do rong tru bao v¢ luu lai ¢ via than phia trén c6 anh
huong 16n dén chuyén vi bé mat ndc 10, trong qua trinh gia ting dd rong tru bao v¢, véi do
rong tru bao vé¢ <15m, & mat cat ngang I-I, chuyén vi noc 10 tang nhanh sau do6 tang cham dan,
con & mat cat II-11, trong qua trinh gia tang d6 rong cua tru bao vé tir 5m [én 10m, chuyén vi ¢
noc tang nhanh sau d6 tang cham lai va khi d6 rong tru bao vé >15m chuyén vi lai giam di.

4. KET LUAN

(1) Khi khoang céch tir bién dudi tru bao vé dén tuyén mat cat ngang quan tric ung
sudt khong 16n, tuy theo sy gia ting d6 rong cia tru bao vé ma gia tri mg suit thing ding 16n
nhét trong 16p da tru phia dudi tru bao vé timg bude tang lén, nhung khi do rong try bao vé
gia ting dén mot gia tri nhat dinh, gia tri img sut thang dung 16n nhét lai giam di, dong thoi
lac nay phén b ing suét thang dang co dang “hinh yén ngua Khi khoang cach tir bién dudi
try bao vé dén tuyén mat cit ngang quan tric g suat gia ting dén mot do sdu nhat dinh, lac
nay do rong try bao vé tang thi gi4 tri mg suat thang dung 16n nhit ciing timg budce tang, co
vi tri nam & tuyén mat cat giita ctia try bao vé, Gmg suat phan bd déu c6 dang “hinh vom”

(2) V6i diéu kién dia chat cia moé Thap Son, nghién ctru qua trinh bién doi pha huy
noc 10 phia dudi tru bao vé khi d6 rong tru bao vé thay doi cho thay: do rong tru bao vé c6
anh huong 16n dén pha hily noc 16 ¢ via than dudi, néu lya chon do rong tru bao vé bang 5m,
g suat tap trung trong 16p da try phia dudi, chuyén vi va pha hiy cta néc 10 déu giam, luc
nay co thé noi tru bao vé luu lai ¢ via than phia trén hau nhu khong anh huong dén duong 10
khai thac via than duéi, dé dang duy tri 6n dinh duong 10, giam dugc t6n that try than, ning
cao dugc hi¢u qua khai thac than. Nhung néu chon do rong tru bao vé bang 10m, khong chi
g suét tap trung, pha huy va chuyén vi ctia noc 10 twong dbi 16n va chdng giir duong 10 rat
kho khin ma trong thoi ky khai thac d& xdy ra sap do noc 10, sy mat 6n dinh duong 16 gia ting
va ton that than tuong ddi 16n. Néu lya chon do rong tru bao v¢ 16n, co thé khong xdy ra sap
d6 noc, nhung su tap trung tng suit va chuyén vi ctia ndc 10 10n khé ma chdng giit duge cho
duong 10 va cang lam gia tang thém sy ton that 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?
'Quadng 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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Tong quan vé cong nghé phi né min gilip pha vé than, dat da
bang khi 4p suat cao

Nguyén Ngoc Minh®*, Pao Minh Tung?, Trinh Thanh Hiéu3
YTruwong Pai hoc Cong nghiép Quang Ninh
2Tap doan Céng nghiép Than — Khoang san Viét Nam
3Cong ty 397 - Tong Céng ty Péng Bac
*Email: minhnguyen1986vn@gmail.com

Tom tat: Cong nghé pha vé than va dat da bang khoan né min truyén thong dang
duwroc sir dung pho bién trong hoat dong khai thac khoang san. Tuy nhién, ap luc doi 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 ngdy cang tién gan dén khu dan cu,
khu viee di Sdn 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 chdt day, cong ngh¢ pha vo dat da bang khi CO;
long, cong ngh¢ pha vo dat da bang khi nén cao ap. Bangphu"ongphap nghién ciru, tong hop
tai liéu cho thdy rang, cac cong ngh¢ tién tién trén dang hiedng 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 cia bai
béo sé trinh bay téng quan vé c&c cdng nghé tién tien néu trén.

_ Tir khoa: Cong ngh¢ phi ng min, cong nghé si- dung char day, cong nghé pha v dat
da bang khi COz long, cbng nghé pha v dat da bang khi nén cao ap.

1. PAT VAN DE

Than la tai nguyén khodng san hiru han va dang can ki¢t dan, cac hoat dong khai thac
dudi long dat dan dan an siu vao vo trai dat dén téng sau hon. Hién nay, khai thac ¢ dg sau
1000 m 1a pho bién; d6 siu cua cac moé than di dat dén 1500m. Khai thac than & Ba Lan, Dic,
Anh, Nhat Ban va Phéap da dat t&1 do sau 1000 m vao dau nhting nam 1980. o) Trung Quéc co
47 mo than hoat dong ¢ d6 sau hon 1000m 2l Viéc khai thac xudng sdu ndy sinh nhiéu yéu
t6 gy kho khan cho cong tac khai thac nhu: kha nang tang trir va thoat khi, sy ting nhiét do,
tang ap lyc mo, kha nang buc nudc va khi.

Mit khéc, hién nay ap luc d6i voi nganh khai thac mé ngay cang tang trong viéc lam
giam tac dong dén moi truong xung quanh. Cac khu khai thac ngay 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 sd lugng ngay cang ting cac san pham trén thi truong giup pha vo dat d4, giam anh
hudng cua tiéng 6n, rung dong, bui va d4 bay.

Nhitng nim gan déy, tai Nga, Trung Quéc va mot sé nude khac trén thé gidi da trién
khai ap dung thanh cong phuong phap pha vé dat da phi ndo min méi nhu: Cong nghé pha vo
dat da bang chat day, pha v& dat da bang khi CO; 1ong, pha v dat da bang khi nén cao ap...
gitp hoat dong khai khoang dugc an toan, than thién véi méi truong!l,

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

Cong ngh¢ pha da phi n6 min méi da cé sy phat trién vugt bac. Hién tai c6 03 cong
nghé pha v& di ton tai duoc mot thoi gian dai va hién dang dan dau thi trudng, mbi cong nghe
hoat dong trén mot nguyén tic hoi khac nhau, nhung diém gidng nhau chinh 13 ching déu sir
dung khi ap suat cao dé pha v da:

Cong nghé pha v& dat da bang khi CO; long duogc dai dién bang san pham: Cardox.
Trong cong nghé, CO2 16ng dugc chuyén d6i thanh khi CO, 4p suét cao khi duoc gia nhiét.
Khi lan truyén qua cac khe nirt va vét niit nho trong da va pha v nd 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 véi chat nd. Co ché pha vo bang lue keo giup giam tiéng 6n, d6 rung va da bay. Niéng
luong dé pha vo khéi d4 theo cach nay can it hon nhiéu, va do d6 it it tiéu hao ning lugng dé
pha v& khéi dall.

Cong nghé sir dung chat ddy duoc dai dién br:ing 02 san phém Nonex, Penetrating
Cone Fracture (PCF) Cong ngh¢ dya trén qua trinh dbt chay chat day, giai phong nhiéu khi
gilip tao ra ap suét cao, va pha v& da doc theo cac vét nit hién c6 bang luc kéo.

Cong nghé pha vo dat da bang khi nén cao ap dang dugc ‘nghién clru ap dung tai Nga
va Trung Qudc. bac diém cua cong nghé: Khong khi duoc nén dén mot ap suit cao nhat dinh,
sau do6 khi ap suat cao bit ngd dugc giai phong va tao ra song xung kich giup hinh thanh nén
cac vét nurt trén khoi dé giita cac 16 khoan giup lam suy yéu khéi da.

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

Cong ngh¢ NoneX TM dua trén mot hop chat day, khong nd duoc dong trong hop,
phan tmg rat nhanh khi duoc ddt chay dé tao ra mot lugng 16n khi v6 hai, chi yéu bao gém
nito, carbon dioxide va hoi nuge, xem hinh 181, Khi hop nay dugc bit kin trong 16 khoan, khi
ap sudt cao duoc tao ra boi phan ng cua chat day s€ phong vao cac vét nat vi md dugce tao ra
tir qua trinh khoan va di vao cac vét nut ty nhién gan mat phang yéu cua d4, mo rong va lan
truyén cac vét nirt vé phia mat ty do gan nhat cua kh01 da. S6 luong vét nirt lan truyén c6 lién
quan dén cudng do ap suit 16n nhat va toc do ap sudt 16n nhat dat dugc boi cac khi no ra
trong 16 khoan. Ap suét khi trong 16 khoan va cac vét nit lan truyén lam cho khéi da bi dut
gdy tach roi nhau, tao ra su cit d4 thudong duoc goi la su tach doi.

Bua lam béng vt liéu tro tong hop

$ -4 4
:ITI_.:\¢ &‘\

B6 phén gia nhiét Hop Nonex Day dién khoi dong

Hinh 1. So do cdu tao ciia hép 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 dugc st dung nhiéu & cac mé da phién, voi muc dich giir lai nguyén
ven céac phién da 16n, va ciing duoc dung dé lam tang dién tich tiét dién giéng mo. Nonex dic
biét thich hop trong cac trudng hop khong yéu ciu d 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 thong
danh lira dwoc tich hop san trong hop nén c6 kha ning chdng nudc, day 1a mot wu diém khac
so voi nhiéu loai thudc nd thong thudng.
3.2. Ong PCF

Ong PCF 1a mot éng nhya rdng, mé & mot dau va duoc do day chat day khong tao
khoi dang bot roi ddy lai bang mot nap nho. Pau kia dugc gia cong thanh hinh ném de dé
dang cho vao 16 khoan, bd ) phan gia nhiét bang dién dugc dat trong Oong chura day chat day va
dugc ndi ra ngoai miéng 16 khoan bang day dan dién. L khoan duoc chen day bua 1am bang
chit tro. Ong PCF khong tao ra tac dong nghlen nat do v& nén nhu thude no nén lugng bui va
rung dong giam dang ké. Vi dé pha v& dit da thi lyc cang khi pha vo bang dng PCF can it hon
nhiéu sao voi luc nén khi pha v& bang phuong phép khoan né min nén ning lugng ban dau
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yéu cau 6ng PCF sinh ra 13 nhé hon rat nhiéu so véi viéc nd min. V&i 200g chit day cua 6ng
PCF s& 1am nd khéi da twong dwong vai viée dung 1,2 kg thude nd voi 1/10 ning lwong dugc
giai phong!l,

San phém da duoc stir dung tai cac mo sau & Nam Phi va cho Kkét qua dac biét tt vi doc
tinh sinh ra thap giup lam giam thoi gian théng gié tich cuc ¢ cac moé kho thong gio, do d6 cai
thién nang sudt 1én dén 40% (Minesite News, 2000). Khi duoc tao ra tir qua trinh d6t chit déy
trong 6ng PCF phan 16n 1a COz, H,0, NO, CO, Hz. Trong do, cac khi doc mang lai sy mat an
toan cho mo la khi CO va NO ciing xuét hién tai & murc thap Viéc bo sung mot lugng 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 d¢ 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 héa PCF dung dé pha v& dé kep gitp
han ché téi thiéu thoi gian gian doan cua cac thiét bi khai thac.

4. CONG NGHE PHA VO PAT PA BANG KHIi CO2 LONG

Cong nghé pha v& dat da bang khi CO2 long bét ngudn tr Chau Au va Hoa Ky vao
nhitng nam 1930. Co ché pha da cua phuong phap n6é min bang khi CO; long khac vai
phuong phap nd min dya trén song nd véi tng suat manh. Viéc pha v& dat da chu yeu phu
thugc vao nang lugng gian nd khi duge tao ra boi su thay trang thai tur thé long sang thé khi,
khong chi mang lai hiéu qua cao trong viéc chuyén doi va st dung nang luong ma con ciing
gilp giam rung chan, song xung kich, da bay, bui va khi doc... Pong thot, khi CO2 long tré
thanh diém thu nhiét, khong tao ra tia Itra va s& khong gay ra tai nan nd khl[5 61, Nhing vu
diém doc dao vé an toan va bao vé moi truong lam cho né 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 cac phurong phap nd min truyén thong.

4.1. Thanh phan ciu tric

Hé théng Cardox bao gdm mot dng thép co dd bén cao, c6 thé tai str dung chira day
carbon dioxide long, mot chét gia nhiét hoéa hoc va mot dia d& v&, xem hinh 2. Khi 6ng
Cardox duogc ddt chay, CO, gan nhu ngay lap tic dugc chuyén ddi tir chat 16ng thanh khi. Ap
suat duoc giai phong tir khi CO, 1én dén 300mpa (3000 bar), n6 tham nhap vao vét nirt siéu
nho va pha v da. Ap suat ¢ thé duoc diéu chinh tir 1200 dén 2800 bar bang cach sir dung dia
v&. Phan than chira déy COz2 long, mot b gia nhiét an toan duogc lép vao dau nung, mét dia dé
v3 & dau xa co do day khac nhau dé diéu chinh ap suat. Mot vong dém dugc sir dung dé giir
6ng Cadox tai chd ma khong can phai thdo hoac cat. BO phén gia nhi¢t hoa hoc dugc kich
hoat boi mot dién tich nho gay ra hién tugng kich ndBl,

Déu khoi nd o
Ctra xa khi Ong 16t Devlon

) 0

Van Chét gia nhiét hoa hoc Dia da v Thiét bi han ché
Khi CO2 long
Hinh 2. So' d6 cdu tao ciia thiét bi pha vé dat da bang khi CO2 long
4.2. Nguyén tic l1am viéc
Nguyén tic cia cong nghé pha vd dat da bang khi CO2 long 1a: trong diéu kién ap suét

nhét dinh bom dﬁy k}li COz2 long vao 6ng gian no, dudi tdc dung cia bd phan ph§1t nhiét lam
cho nhiét do cua khoi CO2 long 16n hon 31,4°C, ¢ nhiét d§ nay CO: 1éng chuyén thanh khi
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COz2. Khi CO2 long chuyén thanh khi CO> thi thé tich ctia n6 ting tir 600-700 lan, khi d6 ap
sudt 16n nhit trong 6ng co thé dat toi 300 MPa s& 1am cho vong dém bi bung ra, khi CO; s&
phut ra véi 4p suét rit 1on gay strc cong pha dat da.

Dai hoc Mo va Cong ngh¢ Trung Quoc d3 thu duoc mot biéu d6 dudng cong so sanh vé
qua trinh ting ap sudt giita cac phuwong phap nd min, pha v bang khi CO2 long va pha v& thuy
lyc thong qua cac thi nghiém, xem hinh 32 Tir hinh 3 ¢6 thé thdy ring 4p suét dinh cta vu nd
min 13 hang nghin megapascal véi thoi gian rat ngin, con v6i pha v bang khi CO2 léng thi ap
xuét dinh s& 1a hang trim megapascal v6i thoi gian dai hon nhung so sanh véi ap suat dinh cia
pha v& thuy luc (hang chuc megapascal) thi két qua ndy cho thay tinh hiéu qua cua phuong
phép phé v& bang khi CO, 1ong trong nhitng méi trudng va yéu cau lam viéc dic biét.

Ap luc )
N6 min

=

'; Khi CO2 long

Thuy luc

\

=l Thoi gian
Hinh 3. Biéu do dwong cong so sanh qud trinh ting dp sudt giita cac phirong phdp né min
4.3. Pham vi ing 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 & toc
dd cao nhu vay, n6 c6 thém lgi thé vé tac dong lam lanh, gitp mang lai nhiét d¢ du thép dé
dam béao rang bat ky hdn hop khi hay khong khi nao khong thé bdc chiy. Cardox co nhiéu
tmg dung chuyén biét nhu pha v& dat da va bé tong, dao dudi day bién siu, 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 1ong dat ma khong co bat ky thiét hai nao déi véi dich vu.

Cardox khong dugc phan loai nhu mot chit nd, ma 1a mot chat tao khi ap suét cao. Do
d6, n6 khong bi rang budc véi cac han ché gidng nhu cic san pham dé chay nb. Cac ong
Cardox co thé tai sir dung, bang cach thay thé bo gia nhiét hoa hoc, vong dém, dia dém dé vo,
va nap lai COz long, cac 6ng nay co thé duoc tai sir dung nhiéu 1an. Néu vong dém bi mon, né
cling 6 thé duogc thay thé. Cac 6ng co thé tai st dung giup tiét kiém tiéu hao vat tu va giup
loai bo kha nang bj thiéu hop Cadox. Viéc thu hoi cac 6ng 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 véi 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 hiéu 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 mat tu do
Vi rat it tleng on hoac do 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 mét ap suat dat trude va duogc giai phong ngay 1ap tirc, no
s& tao ra mot va dap manh, giy bién dang manh va lam hong than xung quanh gan ngudn va
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cham; dudi tac dung ciia song ng suat than s& bi cit, kéo gidn va nén hudng tam. Khi ung
sut kéo tiép tuyén 16n hon stc bén kéo dong cua than, bén trong than s& tao ra cic vét nit
xuyén tam; khong khi ap suat cao chén vao khong gian mé rong vét nit va cac vét nit trén
than than ngay cang md rong va xam nhap sau tao thanh mot mang ludi dat gdy chéo nhu
hinh 4.

Hinh 4. Co ché hoat déng ciia cong nghé pha vé ddt da bang khi nén

5.2. Thanh phan ciia thiét bi

H¢ théng hoan chinh cua thiét bj “phd v& dat d bang khi nén” chi yéu bao gdm mot
tram nén khi cao ap, thict bi Iuu trit khi ap suat cao, mot dudng ong van chuyén ap suat cao,
thiét bi phong khi, may do ap suét va cac phu kién khaclt?,
5.2.1. Tram khi nén cao ap

Tram nén khi cao ap st dung loai pit tong, ap sudt lam viéc dinh murc du ra cia no 1a
tr 10 -100 MPa va luu lugng dong khi dau ra & murc 0,01- 0,05 m3/phit, xem hinh 5.
5.2.2. Ong dp sudt cao

Str dung 6ng cao su quan day thép cao ap Q/SXS J02.723, ¢6 thé chiu duogc ap suat
lam viéc 100MPa, dap tmg duoc viée két nbi giita tram nén khi cao ap va thiét bi luu trir khi
&p suét cao.

Hlnh 6. Thzet bi lu’u triv khi dp sudt cao Hinh 5. Tragm nén khi cao ap

5.2.3. Binh chira khi dp sudt cao

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

DPé dam bao an toan nhat c6 thé trong qué trinh thir nghiém “pha v& dat da bang khi
nén”, binh chira khi ap suét cao can phai cang gan 15 khoan can xtr 1y cang tbt, va c6 kha ning
di chuyén linh dong dudi long dit.

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

295
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Hinh 7. 1. Cdc b phdn két noi; 2. Chdn van mét chiéu; 3. Van mét chiéu; 4. Piston ddy; 5
Vé; 6. Khop khoan; 7. Chong bui; 8. Pai éc ddy; 9. Bu léng cat; 10. Pai éc, dai éc ; 11. Bu
Iong ddy; 12. vong dém; 13. Vong dém; 14. Vong dém dan hoi 1; 15. Vong dém dan hoi 2; 16.

5.3. Pham vi trng dung
Tai Trung Qudc cong nghé sir dung khi nén cao ap dang duoc tmg dung dé 1am ting
kha ning thoat khi mé tan & nhiing via c6 kha nang chay nd cao, xem hinh 8.

I S SeEnE R Ssa e e - Thiét bi phong khi || L3 khoan

[ram nén kh‘1 cao ap Duo-na Ong Thiét bi Il}'u trix My do
— o TTTTT han phéi khi ap suat cao gpsuat
1| | IRERD R P _ o  Cong tac thao khi
~ |7 :  apsuat cao | i e
%ﬁ ' %}i:: ’ '
A\ | Vandicu - Van an toan
, khién {

Hinh 8. So do sir dung céng nghé khi nén cao dp dé thdo 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 ngh¢ pha v& dat da bang chat 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 d1em glong nhau chinh 13 ching déu sir dung khi ap suat cao dé pha \(Y
da. bay co thé 12 co so tién dé trong viéc nghién ciru ing (dung cac cong ngh¢ nay vao thuc té
san xudt than ctia nudc ta gitip ndng cao an toan, giam thiéu tac dong dén méi 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
2Vietnam National Coal and Mineral Industries Group
3 Company 397 - DONGBAC 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 KHI 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
*Email: phucqui.edu.vn@gmail.com

TOm tdt: M6 hinh hod la phwong phdp rat hiéu qud trong nghién cizu khoa hoc, mé ta
doi tiwong mét cach chinh xac nhat. C6 rat nhiéu phan mém thiét ké, md phong mach dién tir
cong sudt, trong do PSIM la mét cong cu m0 phong dién tur hoan chinh. Nhom tac gid da su
dung phan mém ndy dé md phong bg bién doi AC-AC. Bé bién déi AC- AC thirong g dung
trong diéu khién chiéu sang, dot nong...

Tir khod: Bg bién doi AC-AC, nhiét dién tro, diéu khién 1o nhiét, xung diéu khién,
Khdu dong pha.

1. GIOI THIEU

PSIM 1a mot cong cu md phong dién tir hoan chinhf® cung cap 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 voi cac dong co AC va DC. Dit liéu dé ching ta c6
thé hiéu hoat dong day du cia mach dién.

Trong qua trinh mé phong, ban ¢ thé thdy cac tham sb truc tiép, dong dién, dién 4p va
cac tham bién khéc bang cach st dung cac phép do. Chuong trinh nay c6 sic manh 16n trong
viéc hién thi va ca nhan héa séng. Ban c6 thé dé dang thay d6i mau sic cia song, thay ddi don
vi do luong caa no, tinh toan do Ion va diém giao nhau caa song. Mot trong nhiing loi thé cua
PSIM 1a kha ning trao d6i voi MATLAB va Simulink dé mé phong chinh xéc hon. Trén thuc
té, két qua cta chuong trinh nay c6 thé duoc nhap dudi dang dix liéu toan hoc.

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

Trong thuc té hay sir dung bo diéu chinh xung ap ba pha™! diéu khién nhiét d6 cua cac
16 dién tro. Néu bo bién d6i xung ap ba pha duoc ghép tir ba bo bién doi mot pha va cé day
trung tinh thi dong qua mdi pha s& khong phu thuoc vao dong cua 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 &p xoay chiéu ba pha:

Néu mdi pha c6 mét van dan thi toan bo dién ap ba pha ngudn 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.

- Khdng thé co trudng hop chi c6 mot pha dan dong

Ta xét hoat dong cua mach diéu 4p xoay chiéu ba pha dung sau thyristor dau song
song nguoc, tai thuan trg dau hinh sao & trén va dung d6 thi quan hé giira cong suat tai va
goc:

Cong suit tai la: P = 3.R.1%. Trong do I 1a tri s6 hiéu dung cua dong dién tai. Dong dién
nay bién thién theo  quy luat dan dong cua van nhu sau:

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

.Uy,
i= —="sin(0+ 1
N 0+ ) 1)
- Néu chi ¢6 hai van din ( hay toan mach c6 hai van dan ):
U,
= —sin(0+ 2
or SN@+ @) )
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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.

A ) W ) R1 A ) D‘\, R
Aﬂi —
[~ D‘\ R2
> N . Rz (s S —
Aqi
c s R3
E’\ ° i
c 5 . _R3 ©
+ 0
a) b)

Hinh 1. So do ddu day bg bién doi xung ap khong day trung tinh (a )va cé day trung tinh (b).
3. MACH PIEU KHIEN

Péng
pha

Un » Sosanh —» Tao xung —» KD xung

Phat
xung

Udk

Hinh 2. So d6 cau tric mach diéu khién
Tin higu dién 4p cung cap cho mach dong luc chinh luu dugce dua dén mach dong pha.
Pau ra cua mach dong pha cé cac dién ap thuong la dang hinh sin, cung tan sé va co thé léch
pha mot goc xac dinh so vai dién ap ngudn, goi 1a dién ap ddng pha. Cac dién ap dong pha
dugc dua vao mach phat dién ap ring cua. Pau ra caa dién ap rang cua duoc dua vao dau vao
cuia khau so sanh. Tai d6 con c6 mot tin hiéu khac 1a dién ap phan hdi twong duong vai nhiét
d6 cua 10. Tin hiéu dau ra khéi so sanh 1a cac xung xuat hién véi chu ky bang chu ky U,

= |Ug| thi du ra khéi xuét hién

Xung ring cua c6 hai sudn trong d6 c6 mot suon tai do |U, |
mot xung dién ap, swon d6 1a suon sir dung. Vay c6 thé thay do6i thoi diém xuét hién xung dau
ra khdi so sanh bang cach thay doi U, khi giir nguyén dang cia U . Nhung trong da sb cac
truong hop tin hiéu ra tir khéi so sanh chua du yéu ciu can thiét, ngudi ta can thyc hién viéc
khuéch dai, stra xung...Cac nhiém vu ndy duoc thuc hién goi la mach tao xung. Pau ra khoi
tao xung ta s& duoc chudi Xung diéu khién Thyristor co du yéu cau vé cong suat, do doc, do
dai... Thoi diém bt dau xuat hién cac xung hoan toan tring vai thoi diém xuat hién xung trén
dau ra khéi so sanh. Khéi so sanh xac dinh goc diéu khién o . Thay doi U, c6 thé diéu chinh
duoc vi tri xung diéu khién tuc 1a diéu chinh dugc goc o .

3.1. Khau dong pha

Hg‘nh 3. SO‘ do‘ khdu d‘éng pha
Chon dién ap xoay chieu dong pha: U, =9 (V).
Dién trg R, dé han ché dong dién di vao khuéch dai thuat toan A, thuong chon R,
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sao cho dong vao khuyéch dai thuat toan 1, < 1 mA.

U 9

Do d6: R, > =L = =9 (kQ).
00T |, 1.10° (k€2)
Chon R1 =10 (kQ).

Gian do dién ap:

10.00

5.00

0.0o0

-5.00

-10.00
15.00 . .
10.00 [rmmmmmefemmmmmns i oo
L
L
T S S

B T o

-15.00 : :

000 00z 0.04 0.06 008 010

Hinh 4. Gidn do dién dp khdu dong pha
3.2. Khéu tao dién ap ring cua

Hinh 5. So' d6 khau tao dién dp ring cua
Phan dién ap duong cua U, qua diot D1, vao mach tich phan R.C,, tao dién ap rang

cua.

Phan dién ap am ciia U, lam m¢ thong tranzito Tr,, 10c nay tu C, phéng dién nhanh
qua tranzitor Tr,, dién ap ra U,=U ., =0. Trén dau ra ciia A, ta cd chudi dién &p ring cua.

Dién ap tua duoc hinh thanh do su nap caa tu C,. Mt khac dé bao dam dién ap tua co
trong ntra chu ky dién ap ludi la tuyén tinh thi hing sé thoi gian tu nap duoc.

T, =R,.C,=0,001(s)

Chontu C, =0,1 (zF ) thi dién tro

R,= T - L()l_e =100 (kQ)

C, 0110

Chon tranzito T, loai A564 c6 cac thong sb sau:

Dong 16n nhét & colecto c6 thé chiu: I ¢, =100 (MA)

Hé s6 khuyéch dai: g = 250

Dong cuc dai cia bazo:

_ e _ 100

BL — B =ﬁ=0a4(A)

Pién tro R, dé han ché dong dién di vao bazo cua tranzito T, duoc chon nhu sau :
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15

I, 04107
Chon R,=38 (kQ).

- Gian db dién &p:

=375 (kQ)

V2
1500 . ‘ ‘ .
e I T
0
0 Y B B
o A O N
T N
1500 ‘ ‘ :

4.00
0.o0

-5.00
-10.00

-15.00

-20.00
0.0o 0.0z 0.04 0.06 0.08 010

Hinh 6. Gidn do dién &p khau tao dién dp ring cwa

3.3. Khéu so sanh

" Hinh 7. So dé‘ khau 50 sanh ' ‘ 7 ,

bién ap U, duoc so sanh voi dién ap dieu khién U, tai dau vao A,. Tong dai so

(U,+U ) quyét dinh dau dién ap dau ra cuia 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.

V3 Utk
5,00 .
1 T ———e—"-
X N N X

B0 NN LN N FER EE] EREEEEEE
000 | NN b NN b N
R N N—NasSE L A L L lBsBhL
-20.00

Wi
15.00

10.00 -
500 |-
0.oo |-
-6.00 |-
-10.00 |-
-16.00
0.00 noz 0.04 0.06 0.08 010

Hinh 8. Gidan do dién &p khau so sanh

3.4. Khau tao xung chum
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Hinh 9. So' do khau tgo xung cham

Pé giam cdng suat cho tang khuyéch dai va ting sé lwong xung kich mé, nham dam
bao thyristor mé mot cach chac chan, ta ding mot bo phéat xung cham cho céc thyristor.
Chum xung thu dugc s& dua tdi cong AND cling véi tin hiéu nhan tir khau so sanh. Tin hiéu
dau ra s& dugc dua t6i khau khuyéch dai xung.

Chon IC loai TL084 do hdng Texas Instruments ché tao, cac IC nay c6 khuyéch dai
thuat toan véi cac théng sé nhu sau :

Dién ap nguon nudi: V. = + 18 V; chon V= +15V.

Hiéu dién thé giira hai dau vao: + 30 V.

Cong suét tiéu thu: P = 0,68 W.

Téc d6 bién thién dién &p cho phép: i—‘t’ =13 V/s.
Mach tao chim xung c6 tan sé: f = 20 kHz, hay chu ky ctia xung chum:

T:%ZSO(;JS)

Tacé:T:2R6.CZ.In(1+2%)
5

ChonR,=R.=33kQ thi T=22R,.C, =50 (us)

Nén:R,.C, = 22=2238
2,2
Chontu C,= 0,1 (4F ) co dién ap 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:
W
40.00

20.00

AR
A T R

220,00 {-HHHFHFH -

-40 00 : : : :
0.00 0.0z 0.04 0.06 0.0% 0.10

] Hinh 10. Gidan dé dién &p khau tao xung chim
3.5. Chgn cong AND

[am—
[am—
~J
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AND

Hinh 11. So d6 phoi hop teo xung chim
Chon 1C4081 ho CMOS c6 4 cong AND véi cac thong so:
Ngudn nubi: 3 = 15V; chon V , = 15 V.
Cong suit tidu thu: P = 2,5 nW/ 1 cong.
Dong lam viéc: I, <1 mA

bién &p tng voi muc logic “1” 1a2+4,5V.
- Tin hiéu dién &p ra:

__________________________________________________

WE

0.oo

ué

002 0.04
Time ()

0.06 n.os

] Hinh 12. Gidan do tin hi¢u di¢n &p ra
3.6. Khau khuyech dai va bien ap xung

R8

D3

p2. Lo
R9

TrZJ Tr3

TI2 D3 u7

924 > -

Hinh 13. So @6 khau khuéch dai va bién &p xung
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Hinh 14. Gidn do dién ap khau khuéch dai va bién ap xung

3.7. So' @6 nguyén ly mat kénh diéu khién

s W,
_.'--l--
M
—tt,
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- 1
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- ) m
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| o
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Hinh 15. So do nguyén ly mét kénh diéu khién
N Udk %3
1000 sm
ol 7\ N N f e
0 W L W S N
\ \ \ \ \ 0,00 N
500 1500
i 74 /A v/ S V1 SV =t
s 2 1500
1000 1ooa _“ 1 ] i_ [
=m0 500 ‘ |
oo 00 | ‘
500 500 ‘ |
000 'WDDD7 1 |
[E— E— [Eai— E—— 500
1500 0.0 o oot noe it 010
WSDDW
14.00 |-
13.00 |-
12.00 |-
11.00 |- ‘
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0.0o0 0.0z 0.04 0.06 0.08 010
002 0.04 0.06 0.08 0o

‘ Hinh 16. Gidn do dién &p mgt kénh diéu khién
3.8. Sor @0 mach luc va mach dieu khién 1o dién tré
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Hinh 17. So do mach luc, mach diéu khién o dién tré.
4. KET QUA MO PHONG
Str dung phan mém Psim va céc khdi chiic nang ta xay dung so dd mach lyc va mach diéu
khién c6 két qua md phong khi diéu khién dién &p 10 nhiét dién tré véi goc didu khién
a= 45°,a= 75° nhu sau:

Ve VE 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°

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



B
TRUONG PAI HOC CONG NGHIEP QUANG NINH
|-

V5 VB VPl
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-200.00 s Ch (IR ERIF AN B S5 CEISRRUT (IRSMERES SR IR RN 25 B SRR SRS

A

1000 2000 3000 4000 2000
Time (ms)

-400.00
oo

Hinh 19. o6 thi dién ap pha Avéi o = 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 c¢d thé danh gia, phan tich duoc mirc d6 anh hudng cua
cac tham sé 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 o
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 tir
cdng sut, trén co s d6 ta c6 thé phan tich danh gia va tim ra giai phap diéu khién tbi vu 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 ciru modul USB 6363 va phan meém Labview
tng dung trong cong nghé lap rap va phan loai san pham

Nguyén Thi Trang", L& Quyét Thang, P5 Thi Hoa
Truong Dai hoc Cong nghiép Quang Ninh
*Email: trang.edu84@gmail.com

T6m tdt: Bai bao nghién citu vé ddy truyén ldp rdp va phdn logi san pham trong
cong nghiép. Trén co so nghién ciru do, xay dung mo hinh lap rdp va phan logi san pham
ing dung module USB 6363 va phan mém labview. Céng nghe ldp rdp va phan logi san pham
da_duwoc nhiéu cong trinh dé cdp dén. Tuy nhién, nghién ciru module USB 6363 va phan
mém LabVIEW vmg dung trong cong nghé ldp rdp va phan logi san pham thé hién tinh linh
hoat hon trong ca giai phap vé phan cing ciing nhu phan mém. Dé ldp rdp va phan logi
san pham, nhém tdc gid sir dung 5 tram chinh: Tram cdp phoi, tram gia cong, tram ldp rap,
tram phdn logi va tram chuyen tzep. Khoéi diéu khién bao gom bo diéu khién trung tam NI
USB 6363 véi nhiéu tinh ndng wu viét va gia thanh rat tot. Két qua nghién cizu c6 thé ing
dung trong viéc ldp rap va phan logi san pham trong céng nghiép.

Tir khod: Cam bién, tram, xilanh, phdn mém labview.

1. PAT VAN PE
“Hién nay, lap rap va phéan loai san pham 1a cong doan duoc sir dung rat nhiéu trong
thyc té san xuat. Khi dung strc nguoi, cdng viéc nay doi hoi sy tap trung cao va co tinh lap lai
nén ngudi thao tac kho dam bao dugc sy chinh xac trong cong viéc, Mat khac, c6 nhiing yéu
cau lap rap va phan loai dya trén cac yéu cau ky thuat rat nho ma mat thuong khé c6 thé nhan
ra. Dieu nay anh huong tryc tiép t6i nang suat va chat lugng san pham. Vi vay, h¢ thong tu
dong lap rap va phan loai san pham ra doi da dan dap ung dugc nhu cau cap bach nay,
~ Van dé nghién cau lap 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 thé hién tinh linh hoat hon trong cd gidi phap ve phan cung ciing
nhu phan mém. Diéu nay cho thay bai bao cd tinh ung dung cao va kha thi trong ca
mai truong cong nghiepl?l.
2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ctru
Nghién ctru day truyen lip rép va phan loai san pham trong cong nghiép. Day truyen
gom 5 tram chinh: Tram cap phéi, tram gia cng, tram lap rap, tram phan loai va tram chuyén
tlep.
2.2. Nghién ciru &eng dung phan mém labview
2.2.1. Gigi thiéu vé phan mém labview
LabVIEW (Laboratory Virtual Instrument Engineering Workbench) la mét ngon
ngit 1ap trinh d6 hoa ma sir dung cac biéu tugng thay vi cac hang van ban dé tao ra céc g
dung. LabVIEW la mot ,phan mém nham muc dich phét trién nhitng tng dung trong do
luong va dieu khién giong nhu ngdn ngt lap trinh C hoac Basic, tuy nhién LabVIEW
khac so voi cac ngon ngir trén la cac trinh ing dung cua no dat trong cac VI (Virtual
Instrument)q nam trong thu vién cia labview, mdt so0 tng dung dac biét cua labview la‘} tao cac
giao dién dé nguoi dung quan sat mot cach truc quan cac hién twong vat 1y trén thuc te.
Labview gom c6 3 thanh phan chinh d6 1a: bang giao dién (The Front Panel), so
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dd khéi (The Block Diagram) va biéu tuong va dau ndi (Theicon/connect).

Front Panel 1a giao dién ma ngudi st dung hé théng nhin thiy. Cac VI bao gém
mét giao dién nguoi dung c6 tinh tuong tac, ma duoc goi la bang giao di¢n, vi n6 md phéng
mat trudc cua mot dung cu vat ly. Bang giao dién co thé bao gém c4c ndim, cac nit day,
cac do thi va cac dung cu chi thi va diéu khién khac.

2.2.2. Lgp trinh trén Labview

LabVIEW c6 hai cira s la bang giao dién (The Front Panel), so do khoéi (The
Block Diagram). Nguoi dung thao tac trén cd hai ctra s6 trén. Giao dién cua Front Panel
gidng nhu giao dién str dung cua céc thiét bi vat ly, Front Panel chu yéu 1a mot to hop céc
Control va Indicator. Control md phong cac thiét bi dau vao caa may va cung cap dir liéu
cho Block Diagram. Indicator md phong céc thiét bi dau ra cia may dé hién thi cac dit liéu
thu dwoc hay duoc phét ra tir Block Diagram cua VI. C6 thé dit cac Control hay
Indicator 1&n Front Panel thong qua bang control. Ctra s6 Diagram c6 céc Block Diagram
cia VI 12 ma ngudn 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 qué trinh truyén.
Phan Diagram thé hién nhimg ddi twong chinh cua chwong trinh: cac Node, Terminal va
day ndi. Pé khoi tao mot chuong trinh trong labview ta ¢6 thuc hién nhu sau: chon File, lwa
chon NEW VI, day la cach nhanh chdong va d& thao tac nhat, khi d6 s& xuat hién dong thoi
hai cira so The Front Panel va The Block Diagram khi d6 ta s& thao tac trén hai cira sb
trén dé 1ap chuong trinh hodc giai quyét cac yéu cau bai toanl,
3. NGHIEN CUU MODULE USB 6363 VA PHAN MEM LABVIEW UNG DUNG
TRONG CONG NGHE LAP RAP VA PHAN LOAI SAN PHAM

3.1. Gigi thiéu vé module USB 6363
So d6 chan caa module USB 6363 thé hién trén hinh 1.

CONNECTOR O CONNECTOR 1
)
Mloialor |[68]34] | A6 (a0 £ AT (A 164 |[B8]a4]| Al 24 (Al 16-)
Al GND (67 [33 || A1 (a1 14) Y | AIGND [67 23| 1Tl 1TH)
woa1-) |[8a]32 ]| AlaND (A @ = ! AlzE(AI17-) | [Be]3z]| AlGND
Aziaizd |[e5]3 || A0 gi AL {AITB:) | |65 (31| Al 26 (Al 18-)
Al GHD [62 a0 | | 13 (Al a4 l = Al GND [62 {30 | Al19 a1 184)
Al11 (a1 |[82]23 || miGND 1 g are7 (a1e) | [e2[28 || miaMD
msense  |[ez[za || mi4 paiay H i alsemse2  |[a2[28| Al 2o (Al 204
Al12 (ala) |[81]27 || miGhD [ : Al2a(al20-) | 6127 || Al GND
Als (a5 (60 [26 | | Al18 (A5 - ! Arzniai 21+ | [60]26 ] | Al29 Al 214
Al GND (5225 | a6 iaies ; AlGND BEIELES
A4 (a1 6-) |[E8[24 | | miEND g 130 (Al 22-) | [58 |24 | Al GND
A7 (AT |[57 (23] | 15 a7 H ALz (ai23e) | [57[23]| A3t A 23
Al GND 55|22 || ADD g h Al GND |68 |22 || A2
|58 22 I 22 |
AD GND 5521 | a0 ! AD GND | ]
AT GND |54|20]| | arFro - i AD GND (54 [20] | aPFI1
DGND [53[19 ]| P04 ! ! D GND [53[18]| Poaz
Po.O 218 | D aND ; i PO 52|18 | BGND
PO |51 [17] | Pot Do ZLE] (51 [17] | Pos
D GND 0|18 | | Pog " D END 5016 | Po.14
[ [43[15]| D GhD : 8 PO1D [49[15] | D&ND
Po.7 [4a[14 ]| +sv ] H POS (48 [14] | 45w
Fo3 [47[13|| D aho i P11 '47[13| | panD
PFI1IP2a |[98]12]| DGND ! : PO.2T [4e[12]| DGND
PRI0PE2 |[45]11]||PRIoPo ! = R PO.26 [as[11] | Poss
D GND [44 [10] | #F11P1A { | [ GND [44 [10] | PoaT
priaPz  |[42]9 || pano ! . - PO.1B [43| 9 || panD
PRIars  |[42]8 || 45y : £l g PO.1S [aza || 48w
prRIame [0 7 ||DanD i 00 Fo.20 417 || panp
pr1aPes |[0] 6 ||PREPS f Fo.28 46| 6 || Poa
pr1sPer |[3]5 || PRars L @ l‘ Po.31 |5 || Pozz
PR7P7  |[38]4 ||DanD : - = P23 (3] a || panp
PRiaFa0  |[57] 3 || pRiamzn ! s Po.24 (573 || Poss
0GND (8] 2 || prinzpas | '\ D GND (]2 || pozs
DGND 35| 1 || PRiepze .' Y DGND 351 || Poan
ECIRE ) EIRE

Hinh 1 Module USB 6363
Mo ta khai quat vé chirc nang cac 1/O:
- Céc chan PO.1, P0.2, P0.3..., P1.1, P1.2: ¢6 thé 1am chuc nang 1a Input/ OutPut:
) - Ch;‘m Input: Dung dé doc tin hiéu cac nat nhén, hodc dung dé doc gia tri tr cac cam
bién dang s6 (0 hoac 1).
Vi du : Chan P1.1 dugc nbi vé6i niit nhan. Dé doc dugc tin higu 0 hogc 1 tir niit nhan

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



TRUONG PAI HOC CONG NGHIEP QUANG NINH

do6 thi nguoi 1ap trinh phai khai bao/cai dat chan do6 1a chan Input.

Tuong tu dé doc duogc tin hiéu 1 cam bién quang nhan biét c6 phdi hay khong thi
nguoi 1ap trinh phai khai béo 1a input.

~ Chan OUTPUT: D¢ xuét dit liéu dAu ra trén cac chan diéu khién dé diéu khién cac co

cau chap hanh (van, dong co, may bom...) hoac cac chi thi LED thi ngudi dung phai khai bao
cac chan d6 la OUTPUT.

Vi du: Chan P1.3 duoc két ndi v6i dong co DC thi chan két ndi phai dugc khai bao 1a
OUTPUT.
3.2. Xay dwng mé hinh lap rap va phan loai san pham
3.2.1. Yéu cdu

M6 hinh phai dam bao mét sb yéu cau ki thuat chung nhu sau:

- M6 hinh co ban phai ph hop vai nguyén ly Iap rép va phan loai trong thuc té;

- Lap rap, dau ndi va van hanh diéu khién dé dang;

- Str dung céc vat tu, thiét bi, linh kién théng dung dé d& dang thay thé sira chita;

- Pam bao tinh thim my va gon gang.

- Cac co cau truyén dong, két ndi phai dam bao cang viing va tudi tho caol®l.

,
3.2.2. Lwa chon phwong an
A A A ~ A ~ A ’ 9 A z 4 =9 Ie + K A
Trén yéu cau ky thuat da phan tich ¢ trén nhom tac gia lya chon phuong an thiét ké
A N z 7 \ A - A \
caa mo hinh lap rap va phan loai san pham nhu hinh 2.
- 60 -— 1: Ong dung sin phim
@ 2: Xilanh cfip san pham(MAL-25x150-S)
i 3: Xilanh nhén san pham(MAL-20x150-S)
4: Xilanh gia cong(MAL-20x75-S)
5: Sensor xic nhdn 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 xdc nhin san pham
14: Ddy belt bang ta1
15: Dong co bang tai
16: Sensor phén loai 1
17: Sensor phén loai 2
18: G161 han hanh trinh
19: Truc vitme
20: Thanh truot
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. M6 hinh ldp rdp va phdn loai san pham

Quy trinh hoat dong ctia m6 hinh dugc chia lam 7 giai doan:

Giai dogn 1: Tram cap phoi kiém tra phoi trong ong khi tram trong trang thai sin 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 cho chuyén tiép, cam bién xi
lanh dé xé4c dinh trang thai xi lanh c4p phoi va bang diéu khlen)

Giai dogn 2: Tram chuyén tiép di chuyén dén tram cap phoi (Tram 1) gap phoi ¢ 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 phoi nao dang thyc hién gia cong). (Trén tram 5
dugc trang bi cam bién xi lanh dé xac dinh trang théi xi lanh v co cdu dich chuyén vi tri nho
dong co budc va tryc vit me).

_ Giai dogn 3: Tram gia cong khi nhan duoc phoi cho gia cong va cac co ciu ¢ trang

thai san sang, co cau xi lanh dwa 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 phdi da dugc gia cong trd lai vi tri ban dau dé
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chuyen sang tram tiép theo. (Trén tram 2 dugc trang bi cam bién phdi tai vi tri cho chuyén
tiép va cam bién xi lanh dé xac 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 dat phoi vao vi tri tram 3 dé cho 1ap rap (Tram lap
rap phai & trang thai sin sang, khong c6 phoi nao dang thuc hién lap rap).

. Giai dogn 5: Khi Tram lap rap nhén duoc phdi da duoc gia cong va cho lap rap cac Xi
lanh cap chi tiét lap d¢ xi lanh gap chi tiét lap lap vao dung vi tri gia cong phoi. Sau khi lap
xong cac co vé vi tri ban dau va giri tin hiéu bao hoan thanh dé chuyen san pham sang tram ké
tiép. (Trén tram 3 dugc trang bi cam bién phdi tai vi tri chd chuyén tiép va cac cam bién xi
lanh dé xac dinh trang thai xi lanh).

Giai dogn 6: Tram chuyén tiép di chuyén dén tram lap rap (Tram 3) gdp 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 dogn 7: Khi tram phan }oai nhan duoc san phim bing téj hoat dong dua san
pham tdi vi tri cadc khay chira san pham tai vi tri khay chira ddt cam biém xac dinh loai san
phém va xi lanh x€p san pham d¢é dua san phdm vao khay chira. Sau khi san phdm duoc sap
xEp xong bang tai dung dé cho lan ké tiép.
3.3. Xay dung chwong trinh 1ip rap va phan loai san pham trén Labview

Qua trinh cp phoi va nhan phoi thyc hién cac cong doan gia cong lap chi tiét tuong
ung tung tram va phan loai san pham phoi vao cac khay chira trong tng.

Chuong trinh 1ap giap va phan loai san phim dugc thé hién nhu hinh 3.

I3 i lock Diagran o x
Fle EGi Vew Prkct Opemie Toos Window Help
nForl +] v v @b+ ) ; ] b

@ N § 15 w7 [ 170t Applcation Font

ﬂﬂ.ﬂﬂ.ﬂﬂ-ﬂﬂ-ﬂ i

o T 3 2 m

Hinh 3. Chuwong trinh gidm sdt va phan logi san pham trén Labview

1. Khdi tao trang thai ban déu cua céc tram;

2. Tram 1 tién hanh cap phéi;

3. Tram 5 ha tay roi lay phoi;

4. Tram 5 di chuyén vi trf tir tram 1 dén tram 2;

5. Tram 5 tién hanh thuc hién Ra — Ha -Nha (RHN) sau d6 nha nang thu (NNT);

6. Tram?2 tién hanh kéo phoi- sau d6 tram 2 gia cong phoi. Sau khi gia cong xong tram

2 tién hanh day phoi ra dé tram 5 ti€én hanh qua trinh bat dau nhan phdi;

7. Tram 5 tién hanh qua trinh Nang-Ra-Ha (NRH), sau khi két thuc qua trinh NRH
tram 5 tiép tuc thyc hién qua trinh Kep-Nang-Thu (KNT);

8. Sau khi kep phoi xong thi tram 5 di chuyén vi tri tir tram 2 dén tram 3;
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9. Tram 5 tién hanh thyuc hién qua trinh Ra-Ha-Nha (RHN);

10.

11

theo;

14.
15.
16.

Tram 3 tién hanh day chi tiét lap rap, tram 3 tién hanh qua trinh Ha - Kep - Nang;

. Tram 3 tiép tuc thuc hién qua trinh Ra - Ha - Nha (RHN);
12.
13.

Tram 3 thuc hi¢n qué trinh thu vao;
Sau d6 tram 5 tién hanh qué trinh Ha - Kep - Nang dé 1ay phoi cho qua trinh tiép

Sau khi kep phoi xong tram 5 di chuyén vi tri tir tram 3 dén tram 4;
Tram 5 thyc hién qua trinh Ra - Ha - Nha (RHN),
Chuong trinh tién hanh kiém tra c6 phéi hay chua néu c6 thi dong co bing tai

chay. Phoi s€ dugc di chuyén qua cac cam bién phan loai san pham .

Cam bién Phan 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 phim sau d6 tién hanh déy xi lanh twong
ung véi loai san pham tuong ng.

3.4. Mot s0 hoat dong ciia tram 5 wng dung module USB 6363 va phan mém Labview
» Tram 5 Nha - Ra - Ha.
Sau khi diéu khién cép phoi cho tram 1, tién hanh cho tram 5 Nha - Ra - Ha nham muc
dich bat dau cho qua trinh 1ay phoi.

Automation Production Line Model Function test
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Automation Production Line Model Function test
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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 phdi cho tram 2)
thong qua co cau Kep — Nang - Thu.

Automation Production Line Model Function test
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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
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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

1000000 e

@)
@)
)
)
@)
@)
@)
@)
()
@)
@)

) (

OO

Actuator 2 result
Iﬁ.‘lhu .

Hinh 8. M6 ta trang thdi cdc cam bién ciing nhw co cdu chdp hanh khi chon S5.Thu
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‘Tram 5 thuc hién thu vé& nhim muc dich tranh va cham v&i cac tram khac (tranh hu
hong vé mat co khi).
4. KET LUAN

Bai béo nghién ciru vé Iap rap va phan loai san pham trong cdng nghiép. Nghién ctu
tng dung phan mem Labview, xay dung md hinh phan cimg va chuong trinh di€u khién ung
dung module USB 6363 va phan mem labview. Nghién cau module USB 6363 va phan
mém LabVIEW 1ng dung trong cong nghé lap rap va phan loai san pham thé hién tinh linh
hoat trong ca giai phap vé phan cung ciing nhu phan mem.
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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

DS Nhu Y, Nguyén Truong Giang®, Nguyén Tién Sy,
Ngd Xuin Cuwong?, Bui Trung Kién3
' Truong Pai hoc M6 - Pia chat
?Khoa Kj thudt va Cong nghé, Pai hoc Hué
3Truwong Pai hoc Cong nghiép Quang Ninh
*Email: donhuy@humg.edu.vn

Tom tat: Theo quy dinh an toan, khgi déng tir phong né bdt bugc phdi trang bi mach
bao vé lién déng ro dién. Khi 1am viéc khai dong tir thirong xuyén bi hw hong cac mach diéu
khién bao vé, trong dé c¢é mach lién déng bao vé ro dién. Hién nay, chica cé tai liéu hwdng
dan tinh toan théng sé mach bdo vé lién dong ro dién, dan téi khong néi dia héa dwoc san
phdm ciing nhie khéng sira chita dwoc cadc mach bi hw héng mét cach bai ban. Néi dung
nghién cizu trong bai bao sé trinh bay giai phap tinh toan thiet ké thong s6 mach bao vé lién
dong ro dién sir dung trong khoi déng tir phong no. Ket qua nghién citu 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 khoi déng tir trong thuec zé.

Tir khod: Khdi dong tir phong né, bao vé, lién dong ro dién

1. PAT VAN PE

Khoi dong tir phong nd 13 nhiing 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 nd lam viéc trong mang
dién mo ham 16 noi c6 moi truong nguy hiém vé khi bui nd va c6 diéu kién vi khi hau khic
nghiét nén doi hoi nhi€u dac tinh ky thuét khéac biét so vdi khéi dong tir trong cong nghiép
thong thuong?!

Theo QCVN 15:2021/BCT quy dinh cac diéu kién ky thuat dam bao an toan dbi véi
khoi dong tir phong nd sur dung trong mo6 ham 10. Trong d6 phan mach bao vé lién dong ro
dién 1a yéu cau trang bi k¥ thuat bat budc d6i véi khoi dong tir phong noll.

V6i diéu kién van hanh va méi trudng khac nghiét nhu moi trudng mé ham 1o, cac
mach diu khién bao vé sir dung trong khoi dong tir phong nb trong do6 c6 mach lién dong bao
ve ro dién thuong xuyén xay ra hu hong. Viéc khong lam chu dugc cong nghé tinh toan thiet
ké dan t61 khong the stra chita cac mach hu hong nay mot cach bai ban ma phai nhap khéu cua
cac thiét bi chinh hang gay lang phi ngan sach[?41,

Noi dung nghién ctru trong bai bao di trinh bay giai phap tinh toan thong s mach bao

v¢ lién dong ro6 dién sir dung trong khdi dong tir phong no. Két qua nghién ciru cua bai bao la
co s khoa hoc lam chu cong nghé dé tién t6i noi dia hoa khoi dong tur phong nd ciing nhu
giip ich can bo ky thuat dang lam viée thuc té viéc stra chita khic phyuc hu hong cua khoi
dong tir phong no.
2. PAC PIEM VA YEU CAU CUA KHOI PONG TU PHONG NO

, Khoi dong tur dugc q& dung dé déng czftt mang dién trong ché do binh thuong hoac su
c0, khéi dong tir trong mé ham 16 dugc thiét ké trén hinh 1121,

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


mailto:donhuy@humg.edu.vn

TRUONG PAI HOC CONG NGHIEP QUANG NINH

760 520

rrrsire:

1"

AL

5 =
f +—1+] i

s A
= =
| . e °
; if
"'., ARR |

Hinh 1. Khoi dong tie IMBH LB Nga
Trong do: I- Khéi diéu khién; 2- bo phdn dau vao; 3- tay cau dao cach ly; 4- cau dao
cach ly ddo chiéu; 5- cong tac to; 6- vo khong tham no; 7- khoi bao vé; 8- bién dap giam dp;
O- thanh truot; 10- cdac cuc ddau xuyén qua; 11- nap.

Céc thiét bi khai thac than 1am viéc trong nhirng diéu kién niang nhoc hon nhiéu so vai
cac diéu kién lam viéc ciia cac thiét bi cd dinh hodc cac thiét bi trén mat dat. Vi vay, cac may
khoi dong tur dleu khién nhimg thiét bi d6 phai c6 ciu tao thoa méin nhitng yéu cau cao hon so
V@i nhirng yéu cau dé ra cho cac may khoi dong tir thong thuong. Nhitng yéu cau chinh trong
s6 cac yéu cau do 1a:

- Chéc chén va thuan loi trong van hanh;

- Loai tru dugc nguy co dién giat;

- C6 bao vé mat dién;

- M6 ¢6 khi va bui nd mach diéu khién phai c6 tinh an toan tia lira;

- C6 bao vé khi chap mach diéu khién;

- Giam t&i muc it nhét sb 16 cap trong mach diéu khién, khoa lién dong va tin hiéu.

Dbi voi moi trudng khic nghiét nhu moi truong mé ham 16 thi viée loai trir nguy co
dién giat trén cac may khoi dong tir phong nd 1a yéu cau bat bujc duge quy dinh trong QCVN
15:2021/BCT™. Pé thuc hién viéc loai trir nguy co dién giat trén cac may khoi dong tir phong
nd duoc thyc hién bang 2 bién phap cha yéu sau dayt®:

- Giam dién ap trong mach diéu khién xuéng gidi han an toan;

- Khoa lién dong ro dién ngan khong cho phép dong dién vao nhanh bi ro.

Dé giam dién ap didu khién xudng giéi han an toan, nguoi ta ding mot bién ap ha ap
660V/12V - 36V. Cudn luc cua cong tic to chinh duoc dong bang tiép diém ctia mot role
trung gian. Theo luat an toan, mach diéu khién cac thiét bi ¢d dinh va di dong khong dugce
dung dién 4p trén 36V néu dung cap va trén 12V néu dung day tran trong hé thong chéng tia
lira. Trong nhitng mé khong c6 khi va bui nd, duge phép dung dién ap 24V vé6i day tran[4].

3. THIET KE MACH BAO VE LIEN DPONG RO DPIEN TRONG KHOI PONG TU
PHONG NO

Tai lieu™ dua ra so d6 nguyén ly bao vé trong khoi dong tir phong nd nhu hinh 2.

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



9‘
TRUONG DAI HOC CONG NGHIEP QUANG NINH
.

B C
o o o
BLOC BAO VE QUA DONG
48 o ’
B8 70
B7 B6}-
45
GZ ZJY, /772
Al A7 |—<
B7 42
Vg, A5 43 B4 +
o B8 -—
GZ:41 |C Adteo 044 z7
DH ¢ L-IQ | 5 Bl B3
>GZ: B4 “xni || Bans B3 ‘
o ‘ 3]
LH = 1 ]
| A3
10.F 2 & ps2 510 a5 -
| IK g XS5 BLOC HIEN THI
A8 XS3  XS6
46
0.47uF o X5 7921
SF B6 SB2
= ] w( T X57  xs4
— DZ_r- ” 34—9—?‘ 3
i 210 e
raraatl ;| =
e BLOC BAO VE RO
————+-
RZ _‘:%:J
‘omcen,

Hinh 2. So do nguyén ly bao vé khai déng tir KBZ

Mach bao vé lién dong ro dién trong khoi dong tir phong né 1a Bloc LD. Nguyén Iy c6
ban ciia LD gom ba khau co ban:

- Khau dau vao léy va xu ly tin hiéu kiém tra dién tré cach dién: nhiém vu cua khau
nay la xac dinh dugc dién tré cach dién cua cap dau ra dau tir khoi 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 di¢n tré cach dién khi dong khoi dong tir voi
gia tri dién tro cach dién yéu cau dé dua tin hidu dén khau chap hanh tin hiéu dau vao B10

- Khau cham 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 khin trong viéc noi dia hoa san
pham ciing nhu sira chita trong thuc té. So dd nguyén Iy thiét ké mach bao vé lién dong ro
dién trong khoi dong tir phong né cho dong co trén hinh 2.
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el

Krep Rt ©  Ra HRL2 ] 'ﬁlh
:'-T— R38

CCL6

~ 36\ = o
X3 ‘ C B _:D23 T R42
7 T
ol ras L
. —+

X I =
2RTr3 2RTr4 3RTr3 3RTr4

R40

+
<
P
w

||
|

N

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 tré cach
dién di theo duong: Cuc duong cua nguén kiém tra dién tré cach dién, dién tro R44, R41,
chiét ap VR4, di¢n tré6 R42, mass cua so dd, cuc tiép dét, dién tro cach dién cua mang (phf?ln
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mang phia sau tiép diém chan khong CJZ), dong co va cap ndi, cac tiép diém 2RTr3, 2RTr4,
3RTr3, 3RTr4, cuc am nguén kiém tra dién tr& cach dién.

Khi dién tré cach dién so véi dat cao hon 22kQ thi role kiém tra cach dién RLca cO
dién. Tiép diém thuong mé RLeal trong mach so cdp bién 4p diéu khién BADK déng mach
cho bién ap diéu khién BAPK nén c6 thé khoi dong dong cotl,

Khi dién tré cach dién so voi dat thap hon 22kQ thi role kiém tra cach dién RLcs mat
dién. Tiép diém thuong md RLeal trong mach so cip bién ap didu khién BADK hé mach. Do
may bién ap diéu khién BAPK bi mat ngudn cung cip nén mach diéu khién khong cé tac
dung va vi thé bo khai dong tir khong thé khai dong duoc. Pong thoi, tiép diém thuong dong
R’Lcd2 dang o trang thai mé lap tuc dong lai lam cho dén canh bao ro dién L3 sang bao hi¢u su
cO.

Néu nhu dién tro cach dién duoc hoi phuc lai binh thuong, role kiém tra cach dién
RLca tr dong dugc cap dién nén diém tiép diém thuong mé RLes1 dong lai cap dién cho may
bién 4p BADK, dong thoi dén canh bao rd dién L3 tit do tiép diém thuong dong md ra. Luc
nay c6 thé khoi dong tiép.

Dé kiém tra kha nang san sang lam viéc cua mach kiém tra dién tr& cach dién 4n nat
thtr T, dén canh bo ro dién L3 phai sang

Chon ngudn nudi Ec=12V, role dién tir RLes €0 Ugn=12VDC, Rri=285Q, tiép diém
5A/250VAC. Khuéch dai thuat todan OA6 chon loai chuyén 1am mach so sanh, kiéu dau ra cuc
g6p ho mach LM39316],

3.1. Tinh khau thira hanh
- Tinh dong cuc gop bao hoa cua tranzito T4
s E =£:42mA
R. 285

Chon tranzito T4 NPN loai C828 c6 £ =130 ; Pcmax=400mW; lcmax=50mA.
- Tinh dong cyc gbc bio hoa clia tranzito

I 42
lgs == = —— =323uA
g 130
Chon du trit 2 1an 1, =21, = 2.323 = 646uA, |, = 2I, = 2.646 =1292uA =1,292mA
-Tinh tong dién tro:

(Rse + R37) =

E.-U
3l

. 12-07

= 330310° LhOK

B
Chon R, =2,7kQ

- Tinh chon dién tré Rae
R,,=(R,,+R,,)—R,, =116 -2,7=8,9kQ. Chon R,, =5,6kQ
- Tinh chon R = % =1,08kQ2. Chon R, =1kQ.
Chon diot D13, D14 loai 1N4001
3.2. Tinh khau dau vao ldy va xir Iy tin hiéu kiém tra dién tré cach dién
- Tinh dién 4p sau cau chinh luu CCL6
U, =09U,=09.36=324V

Chon ngudn kiém tra dién tro cach dién: Ugo=4x5,1=20,5V

Chon dong kiém tra dién trd cach dién 16n nhét (tng v6i dién tré cach dién béng
22kOhm) khoang 1mA.

Pé dam bao ngué)n kiém tra dién tré cach dién on dinh, it phu thudc vao nhiét dg, do
dong tai nho nén chon so dd 6n ap kiém tham s6 dung diot Zener c6 Uz=5,1V gdm 4 didt mac
nbi tiép loai BZV55-5V1.
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- Tinh chon dién tr& han ché R44: Chon dong lam viéc cua diot on ap Iz=5mA co:
Iraa=lz+1g=5+1=6mA
U U, 32,4-205

R — _—Ras _ Zdo “do

R44 IR44
P...=R,I%,, =198.10°.(6.10°)* = 0,071W

Chon dién tro chuan Ras=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 dién trung binh qua diot:

=198kQ

‘ Ip=Ir44/2=6/2=3MA ’

Chon cau di6t loai KBP210, chon céc dién tré R41=R42=1kOhm, chiét 4p VR3 loai
1kOhm. i )

- Tinh dién ép dat vao dau vao khong dao cﬁa} khuéch dai thuat toan OAQ : Véi dién tr’é
cach dién gidi han bang 22kOhm, dién ap dua t¢i dau vao dao cia OA6 16n nhat va nho nhat
bang:

U,
OAGmax . (VR4+R42):—
R,+R,+VR,+R, 22+1+1+1
- U, 20,5
UOAGmin = R 2=
«TRL+VR,+R,, 22+1+1+1

Chon dién trd thu ro R43=10kOhm, 4W.
3.3. Tinh khau so sanh ‘ ‘ ’
bé tao ngudng dua t61 dau vao khong dao cua OA6 nam trong dai tr 0,82V dén 1,64V
chon R38=9,1kOhm; R39=1kOhm, finh dién ap ngudng dat vao dau khong dao cua OAG6:
=B g - 12 1_118v
R, + R, 91+1
Vay chiét 4p VR3 chinh dinh & mac U,,, =118V
Dién tré dau vao OA6 chon Rao=10kOhm, tu dau vao déo ciia OA6 chon Cs=0,1uF.
Dua trén ket qua tinh toan thong s6 mach bao vé lién dong ro dién, nhom tac gia cling
da tiép tuc cong viéc thiet ke che tao mach in cling nhu lap ghép linh kién theo két qua tinh
toan.

20,5

(1+1) =164V

1=0,82V

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 13 mach bao vé lién dong ro dién phong nd (hinh mau do) dugc thiét ké trén
mot ban véi cac mach bao v€ khac trong khoi dong tir phong nd. Binh huéng nghién ciru tiép
theo nhom tac gia s€ cong bb két qua nghién ctru thiét ké cac mach bao vé con lai trong khoi
dong tir phong n6 va hoan thién mach ché tao dé thir nghiém két qua nghién ctru trong phong
thi nghiém va tién toi thir nghiém trong thuc té.

4. KET LUAN

Két qua nghién ctu cua bai bao la co so khoa hoc lam chu cong nghé dé tién t1 noi
dia hoa khoi dong tir phong no ciing nhu gitip ich cac bo ky thuat dang lam viéc thuc té viéc
sura chira khic phuc hu hong cua khoi dong tir phong nd. Nhirng co sé tinh toan thiét ké trén
12 nén tang dé nguoi cac bd k¥ thuat c6 co sd lya chon linh kién thiét bi ban dau tir d6 hiéu
chinh thong s dé tién t6i 1am chu cong nghé.

V6i co s tinh toan thiét k& mach bao vé lién dong ro di dua ra nhu ¢ trén dé khang
dinh dugc két qua tinh toédn la ding dén thi can thiét phai tién hanh ché tao thir nghiém mach
trong phong thi nghiém trude khi tién téi thuc nghiém trong thuc té va tién toi thuong mai
hoa san pham.

LOI CAM ON: Bai bao nay duoc hd tro kinh phi nghién ctru boi Bé taii NCKH thudc chuong
trinh CNKK m4 s6: 012.2012.CNKK.QG.
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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®
IHanoi University of Mining and Geology
2 School of Engineering and Technology, Hue University
3Quang 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 déng co LSPMSM
toc do 3000 vong/phit

DS Nhw Y1*, L& Anh Tuin?, Ngé Xuin Cwong?, Bui Trung Kién*
YTreong Pai hoc M6 - Dia chdt
2Truong Pai hoc Cong nghiép Ha Ngi
3Pai hoc Hué
*Treong Dai 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 dé cao. Néi dung cia bai bdo sé xdc dinh
phiong dn bé tri va théng sé ciia NCVC trong déng 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 mém
Ansys/Maxwell.

Tar khoa: Dong co LSPMSM, ansys/Maxwell, nam chdm vinh ciru

1. PAT VAN PE

Hién nay, sir dung tiét kiém, hiéu qua ning lugng 1a mot trong nhimg yéu cau hét stc
quan trong dé phat trién bén vimg d6i phé voi nguy co can kiét cac ngudn nhién liéu hoa
thach va tac hai 6 nhiém moi truong™. Pong co dién tiéu thy dién ning 16n nhét chiém
khoang 70% tong dién nang ludi dién, trong d6 dong co khong dong bo (IM) dang dugce su
dung rong rdi. Viéc nang cao hiéu suit dong co IM 1én mirc hiéu suét cao theo tiéu chuan
IEC60034-30 dang thyc su khé khanlY.

Pé tiét kiém nang lwong mot giai phap thay thé cho dong co IM 1a sir dung dong co
dong bo nam ch@m vinh ctu khoi dong truc tiép tir ludi (LSPMSM). Bong co LSPMSM
khong c6 ton thét trén rotor?. Do vay, dong co LSPMSM c6 hiéu suit cao dat IE3, c6 thé 1én
t1 hiéu sudt siéu cao IE4. Ngoai ra LSPMSM c6 uvu diém 1a kha ning ty khoi dong truc tiép
khong can c6 cac by phan khéi dong di kém.

Khi tinh toan thiét ké dong co LSPMSM thi phirc tap nhét 1 phan tinh toan nam cham
vinh ctru (NCVC) dic biét lai cang kho khin dbi véi loai dong co ¢ téc do cao 3.000
vong/phit. Viéc tinh toan NCVC khong tot dua dén kho gia cong ché tao, hiéu suit cia dong
co thap, dong co khong khoi dong duoc, thoi gian khoi dong 1au,... ngoai NCVC c6 chiém chi
phi cao trong dong co LSPMSM viéc tinh toan khong t6i vu dua dén khé thwong mai hoa loai
dong co nay trong thuc t&F1,

Noi dung cta 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 s6 NCVC di xac dinh duoc khao sat
viéc phan bd dién tir truong va dac tinh lam vi¢c cua dong co LSPMSM.

2. NOI DUNG NGHIEN CUU

2.1. Phwong an b6 tri NCVC trong dong co LSPMSM 3000rpm

DPong co LSPMSM 1a dong co lai véi diy quin ba pha dugc phan bd trong cac ranh
stator (tuong tu dong co IM), rotor ciia dong co sir dung 1dng séc va cd gan nam chdm vinh
ctru?4. Do vay co s dé tinh toan thiét ké dong co LSPMSM ban ddu duoc dua trén kich
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thude co ban cua dong co IM cung thong s6, sau do s€ duoc tinh toan t6i uu lai thong s6 cho
dong co LSPMSMEL. Thong s6 kich thudc ban dau cua dong co IM 15kW toc do 3000rpm
duoc dua ra trén hinh 1.

Hinh 1. Kich thuéc dong co IM 15kW téc dé 3000rpm
a. Stator; b. Rotor.

Pong co LSPMSM sé& duoc tinh toan thiét ké phan nam cham vinh ctru trén rotor cta
dong co IM. bong co LSPMSM tbe do 3000rpm twong ung véi loai dong co 2p, viéc b tri
NCVC trén rotor dong co LSPMSM sé& anh huong nhiéu dén cong nghé ché tao, hidu qua lam
viéc va gia thanh cua dong col>8l,

Néu thiét ké NCVC lién khdi, hai nira chir C d6i xtng hai bén thi dién tir truong trong
dong co phan bd tot hon, dong co s& c6 hiéu suit lam viéc cao. Tuy nhién, v6i phuong 4n nay
thi chi phi ché tao NCVC rét cao dan tdi gia thanh dong co ting, ngoai ra rat kho khan ché tao
lap ghép NCVC vio rotor ctia dong co ddi voi dong co co kich thude 16n. Néu chia NCVC
thanh nhiéu cac phan nho s& dan toi dién tir trudng phan bd trong dong co mat dbi xtng, tir
truong tan va tir truong rd 10n hiéu suat dong co 1am viéc kém hon déi khi dong co khong thé
khoi dong duocl®l. Phuong an t6i wu dé xuat chia NCVC thanh ba phan c6 hinh dang ké cdu
phan chia nhu hinh 2.

28 ranh

@
3

a)
Hinh 2. Phwong dn bé tri NCVC trong LSPMSM 15kW téc dé 3000rpm
a. Phurong dn bé tri NCVC; b. Hinh anh nghién ciru thiec té
2.2. Xac 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 (He), Cuong do tir truong nho nhat (Hes), Nhiét do
lam viéc 16n nhat cia nam cham (Tw) va tich nang luwong cuc dai (BHmax).
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Thé tich ctia nam cham vinh ctru Vm dugc xac dinh theo cong thuc:
— z'kﬂfkfd(]' + KEEjFﬂm
m m2¢.2.p. f.B,.H,

V6i koot - 12 h¢ 56 qua tai, chonkof = 2; kia- HE s6 hinh dang tir hoa, chon so bd kra = 1;
Kec - Hé s0 strc dién dong (0,6 +0,95), chon kec = 0,9; Kocf - HE s qua tai; Pam - COng suat
dinh muc; Pmax - Cong suat lon nhat; § - H¢ s sit dung nam cham (0,3 + 0,7), chon £ = 0,5;
Br - Mat do tir du; He - Cuong do tu truong cuc dai.

28 rdnh W

1,33
?152,6

< 392 f
/b\ R3,75 T
~ D.sai kt L0
\J theo H10 N
(A |

Hinh 3. Théng sé NCVC trong déng co LSPMSM 15kW — 3000rpm
Thong thuong dé dam bao t6i wu trong viéc thiét ké, ché tao cling nhu lap rap NCVC
trong dong co LSPMSM thi d6 day cua NCVC thuong trong khoang gia tri tur S5mm-+6mm[*,
Tu d6 xac dinh dugc thong s6 co ban cia NCVC nhu sau: Trong d6 thong so kich thudc cua
NCVC c6 gia tri tuong tng: h=5,5mm; b=40mm.
2.3. Phuong phap phén tir hitu han, FEM

Dé danh gia sy phu hop cua thong s6 NCVC di duoc tinh toan cho dong co LSPMSM
can phai khao sat phan b dién tir truong ciing nhu dic tinh lam viéc caa dong co.

Phén bé tir truong trong mach tir va khong gian xung quanh co ciu dién tir 1a nghiém
ctia phuong trinh Poisson viét cho truong dién tir cia md hinh dong co dién. M6 hinh nay
duoc xay dung dua trén dinh luat Maxwell — Ampe. Theo phuong trinh Maxwell - Faraday
viét cho truong hop caa dong co dién ¢ trang thai xac lap nhu sau 271:

VXH=] 1)
trong do: ]- mat do dong dién mot chiéu chay trong cudn diy nam cham dién, A/m?; H-
cuong do tur truong, H/m.
Cudng d6 tir truong H ¢ lién hé véi mat do tir thong B nhu bidu thic.
B = pou,H 2
Trong d6: g - d6 tir thim cua chan khong; u,.- do tir tham twong ddi ciia méi truong dan tir.

Trong trudong dién tu, B duoc tinh toan qua dai lugng vecto tir thé A nhu sau:

B=VxA4 ©)
Thay (2) va (3) vao (1), ta thu dugc phuong trinh.
1 ¥ _ 3
vx (v xd) =] @)

Phuong trinh (4) c6 dang tong quat cua phuong trinh Poisson, c6 thé dugc dign giai
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trong m6 hinh phan tich &ng véi hé toa o Oxyz nhu sau:
1
el =R RO ®

Giai (5), tim duoc A, sau d6 dua vao (2) va (3) dé tinh dugc mat do tir thong B va
cuong do tu truong H nhu sau:
84y _ BAyN\s , (B4  B4r\ - (P4 B4\ 7
B BL-I_B"F—I_BI{ (E‘_‘, EHJL-I_(E'H E'x)j—I_{E'x B}')k (6)
Dién ap dit vao hai cuc cudn day va dién tré mot chiéu cua cudn day, c6 thé xac dinh
duoc mat do dong dién tir cac phuong trinh:

U=Ry i+l L, =— (7)

£ By

trong do: U - dién ap dat vao 2 cuc cuon day; Rac - dién tro cua cudn day; L- dién cam cua
cudn day; ldc -dong dién trong cudn day; Sqq - tiet dién cudn day.

Phuong phap phan tir hitu han (FEM) 1a mot ky thuat dé giai phuong trinh (5) dé xac
dinh vecto tir thé A, tir d6 tinh toan duogc tir cam B va cuong do tu truong H theo cac cbng
thire (3) va (2), qua do xac dinh phén b tir truong trong khong gian vo1 dg chinh xac cao. Tu
do sé gitp ich nhleu cho ngudi thiét ké va van hanh trong viéc hiéu chinh thong s cua co ciu
dién tir ciia may tuyén tir dé t6i 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 ludi (mesh).

- Chon ham lién thudc va xap xi 10i giai trén mdi phan ti.

- Ghép tét ca cac phan tir trong mién phan tich dé thu dugc ma tran hé thong.

- Giai ma tran hé théng 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 dugc viét dya 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 phdng danh gid hoat dong cia dong co LSPMSM 3000rpm, két qua dua ra trén
céc hinh 4, 5 va 6.

B [tesla] Ansys
28922 | Z+00

.z.suzs

24294
22559
2.0824
1.9088
17353
15618 |
1.3883| 7
12147
1.0412
0.8677
0.6342

0.5206
0.3471
0.1736
0.0001| Z+00

i

»
47 p—=x
Time = 0.00000s
Speed = 0.000000rpm
Position = 0.000000deg

0 50 100 (mm)

Hinh 4. M6 phong phdn bé mdt do tir théng LSPMSM 15kW, 3.000 rpm
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Hinh 6. Dac tinh dong dién khoi dong voi tai dinh mirc cua LSPMSM 15kW, 3.000 rpm

Tir két qua mo phong v6i phuong an bd tri va thong sb thiét ké cia NCVC nhan thy
rang, trén hinh 4, phan bd dién tir trudng trong mach tir ciia dong co LSPMSM cuc dai trong
mach tir 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 tu khoi dong duoc, thoi
gian khoi dong cua dong co vao khoang 1,5s sau d6 1am vigéc véi tdc do 6n dinh 3000rpm.
Trén hinh 6, cho thiy rang dong dién khoi dong cua dong co bang khoang 4 lan dong dién
lam viéc dinh muc, voi dong dién nay kha tuong dong véi dong khai dong ciia dong co khong
ddng bo IM.
4. KET LUAN

NCVC la bo phan quan trong trong dong co LSPMSM, vi¢c tinh toan NCVC khong
tdt s& kho gia cong ché tao, hiéu suit caa dong co thép, dong co khong khoi dong dugc, thoi
gian khoi dong 1au,... ngoai NCVC c6 chi phi cao trong dong co LSPMSM, viéc tinh toan
khong tdi wu s& kh6 thuong mai héa loai dong co nay trong thuc té. Phuong 4n bb tri va tbi wu
thong sd cia NCVC trong dong co LSPMSM dua ra trong ndi dung bai bao cé tinh thuc tién
€ao, hoan toan &p dung vao trong vi¢c thiét ké ché tao dong co LSPMSM. Ngoai ra, Viéc tng
dung cac phuong phap mé6 phong s6 hién dai vao viéc tinh toan thiét ké dong co LSPMSM sé&
giip nguoi thiét ké danh gia duogc cac thong sO thiét ké, tir d6 nang cao dugc nang luc thiét ké
va ché tao may dién, mit khac con c6 thé khao sat cac thong so co dién, cac dac tinh dién tir
trong 10ng dong co. Pidu nay s& giup ngudi thiét ké co thé dwa ra dugc cac phuong an thay
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do6i thong s6 thiét ké, dé cai thién phan bd dién tir trudng trong dong co mdt cach tbi wu, nang
cao chat lugng dong co thiét ke.

LOI CAM ON: Bai bao nay dugc hd trg kinh phi nghién ctru bai Dé tai NCKH thudc chuong
trinh CNKK ma s6: 012.2012.CNKK.QG.

TAI LIEU THAM KHAO

[1]. TSKH Nguyén Van Binh (2020). Dink huéng chién lwong phét trién ning hrong Qudc
gia cua Viét Nam den nam 2030 tam nhin 2045. NXB Dai hoc kinh té Quoc dan.

[2]. Do Nhu Y, Ngo Thanh Tuan, Ngo Xuan Cuong, Le Anh Tuan. Numerical simulation
method application in the design of a line-start permanent magnet synchronous motor.
HNKH toan quoc vé Co khi — Dién - Ty dong hoa, 2021.

[3]. Nguyét} Vii Thanh (2015). Nghién civu thiét ké toi wu dong co ba pha nam cham vinh ciru.
Luén an Tién si, Pai hoc Bach khoa Ha Noi.

[4]. L& Anh Tuén (2017). Téi uu qud trinh khoi dong dong co dong bg nam cham vinh ciru
bang cach diéu chinh ket cau roto. Luan an Tién si, Pai hoc Bach khoa Ha Noi.

[5]. A. Hassanpour Isfahani, S. Vaez-Zadeh, M. A. Rahman (2011) Evaluation of

Synchronization Capability in Line Start Permanent Magnet Synchronous Motors. Electric
Machines & Drives Conference (IEMDC), 2011 IEEE International, pp. 1346 — 1350.

[6]. Optimal Rotor Design of Line Start Permanent Magnet Synchronous Motor by Genetic
Algorithm.,

[7]. Rong-Jie Wang, Jean-Pierre Els and Albert Sorgdrager (2014) A study of rotor topologies
of line start PM motors for cooling fan applications. Proceedings of the 22nd South African
Universities Power Engineering Conference, 2014, pp. 1-6.

[8]. Vera Elistratova, Optimal design of line-start permanent magnet synchronous motors of
high effciency. Electric power. Ecole Centrale de Lille, 2015.

Determination of permanent magnet parameters in LSPMSM motors
speed 3000rpm
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'Hanoi University of Mining and Geology
2Hanoi University of Industry
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*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 dwng mé hinh diéu khién hwéng truong (FOC) cho
dong co PMSM trong phan mém Psim

D6 Chi Thanh*, Bui Thi Thém
Truong Dai hoc Cong nghiép Quang Ninh
*Email: dochithanhtdh.qui@gmail.com

Tom tdt: Muc dich cia nghién citu nay la mé hinh héa diéu khién dya trén PSIM cho
dong co ddng b nam cham vinh cieu (PMSM) dwoc Ccfp nguon béi bién tan, trinh bay thugt
todn diéu khién dwoc sir dung cho PMSM la diéu khién huéng truong (FOC). Ngi dung bao
gom 1y thuyét vé thudt todn diéu khién va mé hinh duwa trén PSIM dé phan tich hogt dong cua
phirong phdp diéu khién FOC, mé hinh cho co héi diéu chinh bé diéu khién va xac minh né
bang cac md phang.

Khi md phong bé diéu khién véi PMSM, tdt ca cac toc dg tham chiéu déu dat dwoc Voi
do léch toi da + 0+42%. Sir dung PSIM duwoc ching minh 1a mét gidi 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 ddng bo nam chdm vinh ciru (Permanent Magnet Synchronous Motors-
PMSM) da duoc sir dung rong réi trong cac tng dung truyén dong dién trong luc kéo, ngudi
méy va & td do nhitng tién bo va sy giam gia cua vat liéu nam cham vinh ctru (permanent
magnet - PM)M. Hon nira, né c6 hiéu qua trong cac tng dung nang lwong tai tao nhu tuabin
gi6®! va xe chay bing pin nhién lidull. PMSM dang bét diu xuét hién trong Xe dién hoan
toan (FEV). Hoa Ky Co quan Bdo vé Moéi truong (EPA) bao cao rang Tesla Model 3 dang sir
dung PMSM thay vi dong co cam Lrng[4] Mot sb loi thé cua nhiing thay d6i nhu vay trong
FEV bao gom pham vi hiéu qua cao hon, mé-men xoan cao va cdng suat trén mdi khéi lugng,
thiét ké nho gon va chi phi bao tri thap[5] Noi chung, cong ngh¢ PM ctia dong co tao ra mo -
men XOan tron tru, diéu nay 1am cho né phu hop trong cac tng dung hiéu suét caol®l, bién tu
cong Suat dong mot vai tro quan trong trong hicu suat cua dong co dién. Nhiing tién bo trong
thiét bi ban dan cong Suat, cau trdc lién két bo chuyén doi, phuong phap mo phong va cong
nghé diéu khién da dan dén dang ké tién bo trong linh vic dién tir cong suat trong nhitng nam
gan daym Cong nghé diéu khién dong mot vai tro dic biét 16n lién quan dén dong co AC.
Diéu khién vecto hoic Piéu khién huong truong (FOC) la mot trong nhiing cai tién thiét yéu
trong dong co AC diéu nay lam cho n6 cé thé nang cao hiéu suat diéu khién!®l. Theo Bose, cac
ing dung nhu may cong cu, servo, rd bbt va bo truyén dong van tai dang st dung phuong
phap diéu khién. Phuong phap diéu khién FOC s& dugc phd cap cho cac dong co dién trong
tuong lail™l.

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 ctia 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.
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Magnetic axis of
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~— Stator
/ winding

N Parmanent == )
Magnet

a) Cde thanh phén chinh
Hinh 1: Hinh minh hoa PMSM

Dua vao dic diém va ciu tao cia rotor, cac dong co déng bo (Synchronous Motor —
SM) ¢6 thé dugc phan loai nhu hinh 2.

b) Cac cuon ddy va truc tie tinh

Dong co dong bé
(Synchronous Motor )

y v v

Déng co dong bé
nam chim vinh ctru
{PM Motor)

v '

Stre phan dién dong Stre phan dién dong
hinh sin hinh thang
(PMAC hay PMSM) (BLDC Motor)

Pong co tir trov
(Reluctance Motor)

DPéng co dong bd
kich tir bang cudn day

" Y

Bong co dong bd nam
chim vinh cttu bé mit
(SPMSM)

Bong co dong bd nam
chim vinh ciru chim
(IPMSM)

Hinh 2: Cdc logi déng co dong b xoay chiéu ba pha

Trong hinh 2, dong co nam cham vinh ctru (Permanent Magnet Motor — PM Motor)
dugc phan thanh hai loai theo dang séng stic phan dién dong. Mot loai c6 dac diém la stic
phan dién dong hinh sin dugc goi la PMAC hay PMSM (Permanent Magnet Alternating
Current, Permanent Magnet Synchronous Motor), va mot loai khéac 1a dong co mot chicu
khong chdi than (Brushless DC motor — BLDC motor). Dang song stuc phan dién dong co
hinh dang phu thudc vao nam cham, sy sap xép cac ranh va kiéu quan day!*?,
2.2. Phwong phap diéu khién PMSM

Diéu khién V/f va FOC 1a cac k¥ thuét chinh dugc 4p dung dé diéu khién tbc do trong
PMSM [13]. Phan nay trinh bay mot giai thich ngan gon va thao luan vé hai phuong phap.
2.2.1 Diéu khién V/f

Hinh 3 cho thy, so d6 hé thong cta diéu khién V/f = const. Muc dich chinh cta ky
thuat nay la dieéu khién tan s6 va dién ap cia PMSM dong thoi. Tan so dau vao s€ dieu chinh
toc d9. Tuy nhién, sy thay doi cua tan s6 dan dén sy thay do1 tr¢ khang, co thé dan dén giam
hodc tdng cuia dong di¢n va lam hong PMSM. Diéu chinh dong thoi hiéu dién thé va tan so dé
duy tri mot ty 18 khong doi tranh duoc sy ting hodc giam dongt®4,
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Hinh 3: Hé thong diéu khién V/f
Ti s6 gitra dién ap va tin sb duoc biéu thi & (1):

¥: k = Constant 1)

Trong do:
V - dién ap dau vao cia PMSM [V];
F - tan s6 dau vao cia PMSM [Hz];
C L v 2.V
K - ti 0 dién ap trén tan so [H— ].
z

2.2.2. Diéu khién theo hwdng truong
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Hinh 4: Cdu triic ciia hé thong diéu khién PMSM ding FOC

Céu tric cua hé théng diéu khién dinh hudng truong (Field Oriented Control-FOC)
trong diéu khién dong co PMSM duogc trinh bay trong hinh 4. Hinh 4 cho thay, phuong phap
dieu khién FOC la mét phuong phép diéu khién phtric tap hon véi co sé toan hoc hon céach
ti€p can hon so véi diéu khién V/f = const. Bo di€u khién st dung cac k¥ thuat phan hoi va
chuyén doi hién tai dé diéu khién mod-men xodn cia PMSMIU. B diéu khién toc do tao ra
md-men xoan Te* dugc giri dén bd dicu khién mdé-men xoan. B dicu khién moé-men xoan sir
dung dau vao cua né dé tao ra tin hiéu dién 4p dau ra V; va V. dugce xtr 1y thém trong PWM
va VSI. Két qua 13, cac tin hiéu dau vao PMSM la mot dong dién ba pha véi tin sé mong
muon. Dong pha do duogc ias Va ibs 1a phan hoi cho bd diéu khién mo-men xoan. Ngoai ra, vi
tri gdc 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 goc do dugec. Tdc d6 duge so sanh
véi toe do mong mubn o, va dugc gui vao b diéu khién tdc d6. Bo diéu khién md-men xodn
bao gdbm mot bo didu khién dong dién va cac phép bién dbi hé quy chiéull.
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Mobi phuong phap diéu khién c6 linh vuc Gmg dung wu tién ctia né. Tinh don gian, chi
phi thdp va tinh 6n dinh cta phuong phap V/f = const khién né tré' nén hap dan trong nganh
dbi voi cac tmg dung hi¢u sut thap nhu may bom va quat. Nguoc lai voi diéu khién V/f =
const, FOC ¢6 thé diéu khién truyén dong dién v6i hanh vi dong do diéu khién dong dién. Do
d6, dong co trong cac tng dung hiéu suit cao thuong sir dung phuwong phap FOCH,

2.3. Bj diéu khién dong co
Hinh 5 cho thay, téng quan vé cac bo diéu khién duoc thiét ké trong PSIM. Phan nay
md ta cac nguyén tic ciia FOC va thiét ké bo diéu khién mo phong.

Hinh 5: Bé diéu khién trong PSIM
Po téc d6 va dong dién dau vao cia dong co (A) gitp ta co thé diéu khién dong co.
Phép bién d6i Clarke va Park (B) 1am bién doi hé quy chiéu cua dong dién, (C) chuyén tc d6
dong co thanh goc dién, (D) chuyén dbi toc do dong co tham chiéu thanh dong dién twong
duong. Bo diéu khién PI trong (E) diéu chinh dong dién, (F) tao ra mot tin hiéu PWM tir dong
dién gia dinh va giri n6 vao bién tan. Do d6 diéu chinh tan sé dau vao ciia dong co PMSM.

* Po dir liéu dong co
Hinh 6 cho thay, cac cam bién va khéi khuéch dai dugc st dung dé 1dy toc do quay
cta dong co. Két qua c6 dugc toc do & ca hai gia tri vong/phut va rad/s.

Isen10

T ‘[ pmsH| WSENT
'E_ N 2*3.14159/(60*"Wmb)
Isent o
- ,-,«‘ { Y o "_ﬁ“ e
Y ; AW
isb 7~
/ T } g ) wm
1
o )
P2 i
K (= nm

60/(273.14159)
Hinh 6: Po t6c dé dong co
WSENT khéi do tbe d(} dong co theo rad/s. Sau do, do loi P2 chuyén ddi toc do dong
co tur rad/s sang vong/phut. Moi tuong quan gitra vong / phut va rad/s dugc chi ra trong (2).
21.n
0,= — 2
"> 60 (2)

Céc cam bién Isen10 va Isenl1 do dong dién ¢ hai trong ba pha & dau vao ciia dong
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co. Bo diéu khién s& tinh toan dong cua pha con lai.
= Chuyén ddi khung tham chiéu
Céc khéi bién doi trong hinh 7 gitip diéu khién cac tin hiéu hién tai Isa va lsp d& dang
hon. Phép bien doi Clarke va phép bien doi Park sap xep cac hé quy chiu. Bo dieu khién PI
trong thict ké chi can xem xét cac gia tri hién tai Ig va lg do cac phép bién doi.

L “7 J Park_transformation  Clarke_transformation fsam
Igq 1 d alk al ak . Isa |
.—“‘-»\'
{:J_x’ fsam
1 q be e b Isb
theta—

Hinh 7: Cdc khéi chuyén déi
~ Nhu thé hién trong (3), phép :t)ién d6i Clarke bién hé quy chiéu ba pha thanh h¢ quy
chi€u hai pha. Hon nira, phép bién d6i Park thu dugc mot hé quy chi€u quay. Viéc thuc hién
theta goc roto vao khoi bién doi Park gitip cho viéc can chinh cac hé quy chiéu. Cac khoi lay
mau fsam diéu chinh tan s6 mau.

@

QRD>DDR>D D
o
e o) Céﬁﬁ‘

=]

)('_éz@)@zﬂ
é Ror=7

o

(3)

U
Biéu thtrc toan hoc ctia phép bién doi Clarke duoc trinh bay trong (4).
0 u

2 e @)

fﬁgb“

Trong do: I,, I - dong dién trén h¢ quy chiéu trén truc o,p [A]

MID>MD
o
[ el e i)

Nl

o

QD>
= =]
o F\S‘

>ED>D>D YD
‘2' H

l,,1,- dong dién quy chiéu trén truc a, b, ¢ [A]
Biéu thtic toan hoc cta phép bién d6i Park duoc thé hién trong (5).

>('Dﬂ.

u Q:OSO smeuﬂ k
g sin® coseug %

(%)

e q ll
Trong do: 0 - vi tri tir thong cua roto [rad].
*= Xac dinh goc theta

Wm_sim
fsam fsam_w

(Com}—{ 208 }—y—{ zor |-
P1

P/2*Wmb fsam

Hinh 8: Xac dinh goc theta
Mb hinh thé hién trong hinh 8 chuyén ddi tbc do dong co Wm thanh goc dién twong
img cua nd. Goc dién la can thiét cho phép bien doi Park va cho phép bién doi Park nghich
dao. P1 chuyén toc do co thanh toc do dién. P 1a s6 cuc trong PMSM. Khoi tich phan va khoi
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khuéch dai P1 thu dugc goc dién nhu trong (6). Hon nira, fsam_w dit tan s 14y miu méi cho
toc d0 Wm_sim.

o= O 0. dt (6)

Trong do:
0, - goc léch pha gitra 1,1, [rad]
o, - tbc dd goc cua roto [rad/s]
= B diéu chinh toc d
Hinh 9 cho thiy, cac tin hiéu dau vao va dau ra cta bd diéu khién tdc d6. Khoi hﬁng s6
C3 chuyen d6i téc do quy chiéu tir vong/phut sang rad/s. Pau do dién ap Wm_ref do téc do
mong muon trong don vi dugc chuyen d6i. Khéi tong so sanh toc do dong co da chuyen doi

véi toc d6 dong co thuc (duge ldy mau lai) Wm_sim. Khéi Bo diéu khlen toc do chuyen doi
tin hiéu téc d6 dong co thanh dong dién twong duong Iq_ref (dugc 1dy mau vé clng tan sb véi

19).
Wm_ref Speed Controller |q ref

SUR

nm_ref*2*3.14159/(60"Wmb)

fsam

Wm_5| m

Wm_sim

Hinh 9: Téc do tham chiéu
Bo diéu khién toc do trong hinh 10 chuyén d6i toc do tham chiéu thanh dong dién
twong duong cua nd. BJ loi trong b 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
= sqri(lsmax*ismax-ld_ref*id_ref)lb

3 PI , . 2
T maxTpu o R

1/(K_TA"Ib/Tpu)  -sqrt(lsmax*lsmax-id_ref*id_ref)lb
P max/(me'Tpu
0

S1 T_max/Tpu 1 MUX21

Hinh 10: B¢ diéu khién toc do
Chia cong suét cuc dai C1 véi tbe do thue cia dong co Wm thi thu dugc momen cuc
dai. Mo1 tuong quan gitra momen dién tir, cong suat dong co cuc dai va toc do duogc thé hién
trong (7).

em

T — Pem,max [Nm] (7)

O)m

Bo so sanh COMP1 so sanh mé-men xoédn gidi han (duoc danh déu bang 1) va mo-
men xoan thuc t& (dwoc danh déu bang 2). Chirc ning ham MUX, MUX21 s& chi giri mot
trong hai tin hi¢u dau vao qua tin hi¢u dau ra cia MUX21 phu thudc vao tin hiéu dau ra cua
b so sanh. Néu 1 > 2 thi tin hiéu 2 s& di qua. Néu 2 > 1 thi tin hiéu 1 s& di qua ham MUX.
N6i cach khac, tin hiéu c6 gia trj thip nhat s& 1a tin hiéu ddu ra cia MUX21. B¢ loi P1 chuyén
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doi tin hiéu dau ra mo-men xodn ciia MUX21 thanh tin hiéu hién tai, dya trén (8). Tin hiéu

sau dg& dqu gi("ﬁ han boi LIM1 (dong dién toi da) va dugc guri dudi dang tin hi¢u dau ra cua

bo diéu khién toc do (I ref trong hinh 9).
rT

Is =

k:‘ (8)

Trong do:
1
Is -D0 16n cua vecto khong gian dong dién stato [A]
T, - Momen di¢n tir [Nm]

K; -Hing s6 m6-men xodn [Nm/ A]
= B diéu khién dong va cac phép bién d6i nghich dao
Hinh 11 cho thay, b) diéu khién dong bao gom hai bo diéu khién PI. Diéu nay lam cho
no co thé kiém soat toc do cua dong co bang cach dicu khién Iq. Idref va Iqref dugc tinh bang
gia tri do dugc g va lg tuong tng. B diéu khién PI S2 va S3 di€u chinh tin hi¢u.

Vma
Id_ref/lb s2 DQ_AB1 SV PWM m

Idref 4 —. ~r
l:l— O 3 PI % ~d all- 4 L

T @:

—q bel— —

Igref — theta

2o ‘B

Hinh 11. Bé diéu khién dong, nghach ddo Park, va SV PWM
Cac tin hiéu da xu Iy va goc dién theta dugc gui vao phep bién d6i Park nghich dao
DQ_ABI. Ham bién d6i dugc thé hién trong (9). Sau d6 bién doi vecto khong gian PWM (SsV
PWM) tin hi¢u dau vao o/ tryc giao hai pha trd lai tin hiéu ba pha.

T Cwioand g
d,u g:ose smqud}j

¢il= ¢ 1 & 9)
gﬁﬁ &ino coseggqg

= Bj dicu khién diu ra
Hinh 12 cho thy, c4c tin hiéu dau ra cta b diéu khién. Bo xir Iy so sinh COMP 1 —
COMP 3. Tin hi¢u xung V TRII dang gui tin hi€u séng tam gidc vai tan s6 chuyén mach fsw,
dé so sanh tin hi¢u 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.

a

_\COMP1
e
i 1 _nom
b ffw COMP2
j> . T
4 - NOT2
c comps | >—{ a1 )
z F
‘ :& T NOT
o —[>—{e8)
o8
*WRH

Hinh 12: Tin hiéu diéu khién dau ra
Hinh 13 cho thdy, tin hi¢u Q1 cua bo diéu ché xung PWM ¢4 déc diém nhu sau. Tin
hi€u cao s& cho xung rong, tin hi¢u thap s& tao ra xung hep, cac tin hiéu nay tac dong (Q1 -Q6)
s€ xac dinh tan s chuyén do6i cua IGBT. Thong qua tan s6 chuyén doi cua cac IGBT trong
bién tan s€ quyét dinh toc do cua dong co PMSM.
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r F"T_‘ [ 1] ‘ ”_7_:_
LR

gl

| IGBT Switching Frequency |

600

500

400

300 ¢

Voltage (V)

-100 :
0.501 0.5015 0.502 0.5025 0.503
Time (S)
Hinh 13: Tan sé chuyén mach ciia IGBT
3. KET QUA NGHIEN CUU
3.1. Thong s6 clia dong co PMSM ciia hing ABB (BSM100N-2250)
- Bién ap dinh muc ctia dong co Uam = 380 [V];
- Cong suat dinh muic Pam = 2,332 [ KW];
- M6 men xoan dinh mtrc Tm = 9,18 [ Nm];
- Dong dién dinh muc Im = 3,59 [A];
- Tc @6 dinh mirc o, = 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
—MmmSpeed
| — Reference Motor Speed| |
2612 —Error (+ 0.155 %)
261 I ! :
- l | fl 7
2 | N |\ \
Ezﬁoa f I| ‘l |"| ‘Ill ﬁ\ ASY
g | /]| | | A a NARL
H | W | AT WE
D 260.6 I\ [\“ H“'*\J“H‘"‘U\l\"“ l~I|I
s v |y |
= o604l ‘;]| 'U‘ \I‘ Iu H
|
260.2
260 L . . . . L
4.08 41 412 414 4.16 4.18 42
Time (s)

Hinh 14: Toc do dong co 0 260,65 rad/s

845

—— Motor Speed
— Reference Motor Speed|
—Error (+ 0.42 %)

MIM\J mu" 'IW'KI {\I Il UﬂUQ\JﬂUﬂUﬂ rn\j lW ﬂ‘ \ Il ' |
_ / \/ \ ! UV \

0.8 0.82 0.84 0.86 0.88 0.9
Time (s)

Hinh 15: Toc do dong co 83,78 rad/s

84

Motor Speed (rad/s)
8
3]
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T
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L
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= 1674 |lJ
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@
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m
=l
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Hinh 16: Téc do 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 ring dong
co dat toc d6 tham chiéu cuia no trong tat ca cac cac trudng hop.

Truong hop 1 va 3 (hinh 14,16) cho thiy téc do thuc té dong co (dudng mau do)
bam theo toc do dat va co bién do dao dong nho. Tuy nhién, truong hop 2 (hinh 15) cho thiy
su sai 1éch cao hon. Két qua chi ra rang phan tram 15i giam khi toc do dat dén gié tri dinh mirc
cta né. Piéu nay ddc biét 0 rang trong truong hop 2, trong d6 do Iéch cua tdc do thép nhét va
cao nhit chénh 1&ch nhau 0,265%. B diéu khién da duoc diéu chinh chinh x4c nhit co thé &
tdc d6 dinh murc. Két qua la, do sai léch Iéch cao hon da duoc quan sat théy khi chay dong co
& toc do thap hon.

5. KET LUAN

Mo hinh mé phéng dua trén PSIM dugc trinh bay thanh hai phan. Phan thtr nhat 1a xay
dung nguyén tac dicu khién FOC, phan tht hai la thuat toan diéu khién toc do cua dong co.
Tao md hinh gidi thi€u co hdi phan tich hoat dong cua toan bd bd bién tan bang cach mo
phong.

Viéc mg dung phan mém mo phong Psim ta c¢6 thé d& rang phan tich danh gia lya
chon bd diéu khién cho phu hgp v61 dong co PMSM.
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Building PMSM motor control model (FOC) in Psim software

Chi Thanh Do, Thi Them Bui
Qudang 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 suit l¢n dé toi wu
cong suat tan nhiét

Nguyén Tién Sy*, Ha Thi Chuc
Truong Pai hoc M6 - Dia chat
*Email: nguyentiensi@humg.edu.vn

Toém tdt: Cong ngh¢é LED duoc 1ing dung vé cung rgng rai trong cugc sé'ng con nguol.
Hién nay véi sir phét trién cua khoa hoc cong nghé, cac loai dén chiéu sang khong chi sii
dung mang lai dnh sang cho con nguwoi ma con dwoc S dung cho muc dich diét khuan hogc
ap dung vao linh vuc nudi cdy mo trong nha. Hé thong dén LED céng suat cao sinh nhiét
trong qua trinh hoat déng nén can si dung Cac phwong phap tan nhiét tw nhién hogc tan nhiét
cwéng bic. Vén dé tinh toan, md phong nhiét va toi wu cong sudt tan nhiét cho cac tamLED
cdng sudt cao trg 1én vo ciing quan trong. Trong bai bao, nhém tac gia sir dung md hinh cua
tam LED trong thuc té ciia hdng Rang Péng dé mo hinh hod, md phong nhiét bang phan mém
ANSYS Icepak, danh gid mirc d¢ sinh nhiét va kha ndng lam mdat cua tam tan nhiét. Tir cac két
qua md phong c6 thé gilp cac ki su thiét ké tdm LED cong sudt cao danh gid nhiét dp cua
tam LED truéc khi dwa vao hoat dong, toi wu hod céng sudt tan nhiét, tir d6 dat hiéu sudt tan
nhiét cao nhdt, giam cong suat tiéu thy cia cac thiét bi |am mat khac.

Tir khod: Chiéu sang, tan nhiét, md phong nhiét, LED panel, cdng sudt cao

1. PAT VAN PE

Pén LED ngay cang duoc st dung phd bién cho cac tmg dung chiéu sang. Uu diém
ctia dén LED 1a mrc tiéu thu nang lugng thap, kich thudc nhé gon hon so véi cac cong nghé
chiéu sang khac. Tro ngai 1n nhiat trong viée ting cudng g dung den LED la kha nang on
dinh nhi€t. Thong thuong, 70% néang luong tiéu thu dugc chuyén thanh nhiét [1]. Hau hét cac
tam LED cong suat 16n duoc cu tao tir cac chip LED sir dung tan nhiét lam tir vét liéu nhom
hozc dong, dung dong khi ddi luu ty nhién hodc cudng buic tir quat hodc chat 1ong dé 1am mat
dé tan nhiét.

Xay dung va thir nghiém mot nguyén mau tim LED cong suat cao s& can rét nhiéu
thoi gian v6i nhiéu 1an thar mau dé dat dugc hiéu qua tan nhiét t6i vu. Do d6 viéc nghién ctru
tinh toan mo phong nhiét tim LED st dung cong cu phan mém ANSYS Icepak gitp nhanh
choéng dua ra cac két qua vé nhiét do cua tdm LED vdi cac truong hop st dung tan nhiét khac
nhau, tir d6 lwa chon giai phap tan nhiét toi wu, giup giam chi phi va thoi gian thir nghiém
trude khi dua ra san pham cudi cling.

Céac nghién ctru vé tinh toan phan tich nhiét cho chip LED, tim LED cong suit cao
dugc dé cap trong cac nghién ctru trong va ngoai nudc. Trong nghién ctu [2], tAc gia md
phong nhiét cho mang LED cong suat gdm 10 LED trong truong hop cong suat mdi chip LED
la 0,54W, 0,75W va 1W; nhiét do twong tng 1a 77,73°C, 98,22°C va 122,57°C; dong thoi
nhom tac gia khao sat cac trudong hop thay doi bién dang canh tan nhiét va su dung quat lam
mat cudng buc. Trong nghién ctru [3], tac gia phan tich nhiét trén tam 30 LED cho tng dung
chiéu sang cho man LCD, chip LED mau tring, cong suit 1W/ 1 chip LED, két qua phan bd
nhiét tir 40°C dén hon 60°C khi khong c6 tan nhiét va giam xudng con hon 40°C khi ¢é tan
nhiét nhém. Trong nghién ctru [4] va [5], nhom tac gia nghién ctru ciu trac cia chip LED va
dua ra so dd tuong duong dién tr¢ nhiét, tir d6 phan tich ng x1r nhiét véi tan nhiét voi cac vat
liéu khac nhau nhu nhom, sat va hop kim.
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Trong bai bao, nhém tac gia md hinh hoa 3D module chip LED, mé hinh 3D LED
cong suét cao trong thyc té va sir dung céng cu mo phong ANSYS Icepak dé mo phong nhiét
phat sinh tir tim LED; danh gia mirc d6 hiéu qua trong lam mat cia mot bién dang canh tan
nhiét trong thuc te.

2. NOI DUNG
2.1. Co s& 1y thuyét truyén nhiét
Trao d6i nhi¢t dwoc ton tai dudi ba hinh thirc: Dan nhiét, dbi luu, birc xa nhiét
Qua trinh dan nhiét tuan theo dinh luat Fourier:
dT

Q=—ka ®

Trong d6 Q la nhiét lqug, k 1a hé s6 dan nhiét, A 1a dién tich mat cit ngang (mat dflng
nhi¢t vuéng goc vai hudng truyén nhiét).

Qua trinh d6i luu nhiét xay ra do su chuyén dong cua chit 16ng hodc khi giira nhiing
vung c6 nhiét do khac nhau.

Qua trinh birc xa nhiét tuan theo dinh luat Stefan-Boltzmann:

P, = ocAT 4 2)

Trong do Pr la cong suét blrc xa nhiét ctia vat thé co dién tich bé mit bic xa 1a A,
nhiét 46 T (°K), o =5,67.10°W / m?>K* 1a hé s6 Stefan-Boltzmann, tham s & biéu thi d6 16n
cua sy birc xa xay ra & mat ngoai cua vat.

Nhu vy dé phan tich nhiét tam LED cong suit, tham s6 dau vao co ban 1a h¢ s6 din
nhiét k cua cac vat liéu cau tao 1én chip LED. Quy trinh m6 phong nhiét dugc thé hién nhu
hinh 1. Cac budc bao gom moO hinh hod, nhap thong sb vat liéu va cac thong s6 lién quan, chia

ludi va giai véi phan mém mé phong ANSYS Icepak, phéan tich nhiét phan b6 va t6i uu tan
nhiét, qua trinh lam mat.

M6 hinh hoé
chip LED, Nhap théng s6 Chia lugi Xuit do thi Thay d6i bién
module LED, vat lidu, thong mé hinh phan bb dang canh tan
t4m panel s6 moi truong va giai nhiét nhiét va 1am mat
LED

Nhép cong
suat tiéu thu
cuadén LED

Hinh 1: Quy trinh mé phong nhiét cho tam LED céng sudt cao

2.2. M phéng nhiét tim LED céng suit cao

Qua trinh m6 phdng nhiét tam LED’ cong suit cao duge thuc hién véi 2 truong hop
khac nhau: Truong hop mé phong nhi€t tam LED voi tan nhi€t dang thanh nhom dai va
truong hop tam LED véi tan nhiét dang canh.

Diéu kién bién chung cho ca 2 truong hop:

- Nhiét 6 moi truong: 25°C;

- D6i luu khong khi kiéu rdi;

- S6 lan giai 1ap: 100;

- Sai s6 lu6i cho phép: 10°®;

- Cong suat tidu thy: mdi LED tiéu thu cong suat 1W, module LED gém 2 LED d6 voi
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vat ligu ché tao chip LED 1a InGaN va 1 LED xanh v6i vit liéu ché tao chip LED la AlGaAs.
Cau tao cac thanh phén cua LED bao gém cac thanh phan dugc thé hién ¢ hinh 2. Trong do6
thanh phan LED chip 1a bd phan phat nhi¢t chinh, phan tan nhi¢t bao gom dé tan nhiét va dé
nhom.

ESD Diode chéng tinh dién

Day din
.

N2
i y  Cwcadm
~ .\ (Cathode)

y

Cuc du'o'ng‘/ /

(Anot) : ﬁ E 7\':,?7_ ‘

X

LED Chip

Hinh 2: Cdu tao va hinh anh 3D ciia LED

9 Thong sb vat liéu cua chip LED xanh va d6 dugc tham khao trong tai liéu [6] va dugc
tong hop theo bang 1. H¢ s6 dan nhiét cua chip LED mau xanh 14 130W/mK, ctia LED mau
do 1a 91W/mK.

Badng 1: Mé hinh chip LED va théng sé vit liéu ciia chip LED

Vit liau Heé s dan nhiét Nhiét dung IShéi lwong

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 $6 vat li¢u dugc nhap tryc tiép vao phﬁn mém Icepak 1a céc diéu kién bién
cho qua trinh m6 phdng.

Materials [InGaN.1] MES Materials [InGaN_blue] =]
Info Properties ] Motes | Info  Properties ] Motes |

Material type: O Solid ¢ Suface ¢ Fluid Material type: @ Solid & Suface ¢ Fluid

Sub-type: | Sub-type: |

Praopertie Propertie:

Dengity W Dengity W m

Specific heat lw Specific heat lwm r

Conductivity I—S‘I Conductivity [ 130.D|W'.-"m-Kj r

Conductivity type IIsotropic Conductivity type IIsotropic j

Openings [cabinet_default_side_minx]

Info | Geometry Properties | Notes

— Thermal specification

[V Temperature

I ambient j ™ Transient Edit

™ Profile Edit

[V Extemal radiation temp [ ambient j

Flow specification

[~ Static pressure j I™ Transient [ Edit

I Profile % Edit

03[mis ¥ I~ Trensient [ Edi

Hinh 3: Nhdp thong sé vt liéu chip LED va vin toc gié trong ANSYS Icepak
Truomg hep 1: M6 phong nhiét tam 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.

[V X Velocity
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1700.00 mm

1650.00 mm

550.00

Hinh 4: Thiét ké va hinh anh thuc té cia tam LED khung chi nhdt
Trén co s& md hinh thuc té, nhom tac gid 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.

00 350,00 700,00 () z‘/I\K X
[ EEaaa——  ES—

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) duoc ciu tao tur cac
chip LED don va dugc tan nhiét tir tam nhom co cac canh tan nhiét. Kich thudc tim nhém:
1200 x 22 x 1,6mm; tim nhom tan nhiét c6 vat lieu Aluminum 6063 TS5 véi chiéu dai
1200mm, phﬁn trén duoc che chan bﬁng tAm nhya dé tranh bui, nude.

Lo (€ RoHS (€ RoHS
(b)
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(©) (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 chua co tan nhiét
d) M6 hinh hod thanh LED dugc ldp trén dé tan nhiét
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1 Nhiét phan b6 trén tim LED cong suit I6m trong truong hop 1
Trude tién nhom tic gia md phong nhiét phan bo trén module 3 LED trén dé tan nhiét

nhom véi cac toc do dong khi khac nhau theo chiéu song song véi bé mat 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.

(b)
Hinh 7: Két qua phdn bo nhiét trén module LED
a) Vin toc gié 0,2mls b) Vin téc gié 0,05m/s
Vi vén toc gio 0,2 m/s, nhiét d phan b tr 52,2°C dén 56,0°C. Giam van toc gio
xuong 0.05 m/s, module giam hién tugng doi luu nhiét voi khong khi nén nhiét d tang cao
phan bo tir 70,8°C dén 75,2°C. Nhiét do tang khoang 18°C (35%) so vai trudng hop trude.

) Tiép theo nhom tac gia mo phong }ém LED cong suat hoan thién gém 20 LED dugc
bo tri song song ba hang nhu hinh 4, van toc gi6 thiét 1ap 1a 0,2 m/s song song v6i bé mat tam
LED. Két qua phan ‘pé nhiét trén tam LED duoc thé hién trén hinh 8. Nhiét do trén tﬁm, LED
phan bo tir 25,2°C dén 54,7°C. Nhiét do giam so voi truong hop module 3 LED do céc tam de
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 tdc dung nhu tam tan nhiét, gip lam mat toan bd céc
module LED.

Hinh 8: Két qua phdn bé nhiét trén tam LED voi téc do gio 0,2 m/s theo phwong song song
vdi mat phang tam LED
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Y

Hinh 9: Két qua phdn bé nhiét trén tam LED voi té'c do gio 0.2 m/s theo phuwong vuong goc
voi mdt phang tam LED
o Luépg khi c6 phuong vudng goc voi mat phing tdm LED s& tao phan bd nhiét tuong
d@i dong deéu, phiét dd cao van tdp trung tai cac khu vuc c6 module LED véi dai nhiét phan
bo tir 25,2°C @én khoang hon 40°C.

Cubi cung, nhom tac gia thay d6i cach b tri cac module LED trén cic thanh nhém
song song. Xet truong hop ludng khi c6 véan téc 0,2 m/s vudng goc v6i mat phang tim LED,
c6 thé thay nhiét do t6i da phan bd trén tim LED d3 giam so v6i trudng hop trén. Phan bd
nhiét duoc thé hién trén hinh 10 véi nhiét d6 phan b tir 26,3°C dén 31,4°C.

Hinh 10: Két qud phdn b nhiét trén tam LED sau khi thay déi cach bé tri
Nhiét d6 tbi da trén cac chip LED giam khoang 8°C, phan bd nhiét dong déu hon so
v6i truong hop phan bd ba thanh LED. DPicéu nay cé thé gidi thich do khodng cach gitra cac
module LED tang Ién, 1am giam hi€u ung buc xa nhiét.

S liéu két qua mo phong thu dugce dugc thé hién trén bang 2.
Bang 2: Tong hop sé liéu mé phong triwong hop 1

Nhiét do min (°C) Nhiét d0 max (°C) | Chénh l1éch nhiét dé (°C)
B6 tri module 25,2 40,0 14,8
LED 3 thanh
B6 tri module 26,3 31,4 5,1
LED 2 thanh
So sanh Nhiét d6 twong duong | Nhiét d6 giam Phan bd nhiét dong déu hon

3.2. Nhiét phéan b6 trén tim LED cong suét 16m trong truong hop 2

Truong hop nay, nhom tac gia tié'n’ hanh m6 phong mét thanh LED g(‘?)m 18 chip LED
(LED tube) nhu ’hinh 6 va so sanh phan bo nhiét do khi chi tan nhi¢t bang tam nhom mach in
va khi ¢6 thém tam nhom véi cac canh tan nhiét.
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Hinh 11: Két qud phdn bé nhiét trén thanh LED tube

ANSYS

K ‘\ 5

A N

Hinh 12: Két qud phén bé nhiét trén thanh LED tube khi gdn tam tan nhiét

Két qua phan b nhiét hinh 11 va hinh 12 cho thiy, nhiét do t0i da trén thanh LED
giam khoang 10°C (19,4%) khi gan thém tam tan nhiét vdi bién dang canh nhu hinh 6d.

ANSYS

(a) (b)
Hinh 13: Két qud phdn bé nhiét trén thanh LED tube
a) Khéng c6 ndp nhira bao vé b) C6 ndp nhira bdo vé

Két qua phan bd nhiét hinh 13 cho thay anh hudng cua tdm nhwa bao vé. Tac dung cua
tdm nhya 13 tranh cac tic nhan moi truong tac dong dén LED nhung dong thoi ciing anh
huong dén qua trinh birc xa nhiét va dbi luu ty nhién cta chip LED. Trudng hop khong ¢
nap nhua, tdc d6 gié 0,05m/s, nhiét d6 cao nhat & chip LED (44,8°C) va giam nhanh chong &
tam tan nhiét (41°C). Trudng hop c6 thém nip nhwa bao vé, nhiét do cao nhat & chip LED
(44,8°C), tAm tan nhiét c6 nhiét do cao hon khoang 1°C so véi truong hop khong co nap bao
vé (42+43°C). Khi tde do gi6 tang Ién, ddi luu xay ra manh hon, nhi¢t do chénh 1éch gitra 2
truong hop s& thé hién rd rét.
4. KET LUAN

Bai viét dua ra quy trinh mé phong nhiét cho tim LED véi cac truong hop thay doi toe
d6 gi6 véi cac chidu va toc do gio khac nhau; truong hop bd tri lai cac module LED; trudng
hop str dung thém tAm tan nhiét ngoai voi bién dang canh tan nhiét thuc t& dé t6i vu hiéu suét
tan nhiét. V&1 module gém 3 LED trén dé tan nhiét nhom, khi téc do gio giam tu 0,2m/s
xudng 0,05m/s. V&i tam LED hoan chinh, nhiét do tdi da ting gan 35% tir 56°C Ién 75,2°C;
khi thay d6i cach bd tri LED, nhiét do t6i da giam 21,5% tir 40°C xudng 31,4°C. V&i LED
tube, nhiét do toi da giam 19,4% tir 55,6°C xudng 44,8°C khi gin thém tim tan nhiét ngoai;
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véi the do gié 0.05m/s theo phuong vudng gbc mit phiang thanh LED, trudng hop thanh LED
c6 tAm nhya bao vé, phan bd nhiét d6 trung binh ting khoang 1°C so véi truong hop khong co
16p nhua bao v¢.

Cong cu md phong ANSYS Icepak cho phép nhanh chéng dua ra cac két qua voi

nhiéu kich ban khac nhau lién quan dén tan nhiét cho tim LED c6ng suét cao. Tur d6, gilp c4c
nha thiét ké dua ra dugc cic quyét dinh vé khoang cach t6i wu, cach bd tri hop 1y giita cac
module LED, lya chon bién dang canh tan nhi¢t thich hop. Qua trinh mé phong sau thiét ké
rat quan trong gitip giam chi phi khi tién hanh ché tao.
LOI CAM ON: Nhom tic gia xin tran trong cam on cac Thay C6 trong B6 moén Ky thuat
Dién — Pién tir, Truong Dai hoc Mo - Dia chét da tu van, hd tro vé ky thuat, cam on Cong ty
Cb phan Cong nghé Tién Tién da hd trg cung cdp cong cu phan mém ban quyén phuc vu mod
phong cac truong hop trong bai béo.
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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 md phéng phan bé 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
*Email: ngovanha72@gmail.com

Tém tat: Viéc ap dung tinh toan va mé phong trén may tinh khdng con 1a vdn dé méi
trén thé gisi. Hién nay, @é hoan thi¢n ché tao mét dgng co dién cac nha san xudt deu thuc
hién qua trinh m6 phong két qua tinh toan trén phan mém chuyén dung, gilip cai thien dang
ké hiéu qua cong sudt dau ra dong co va tir tin dura ra quyét dinh thiét keé.

Trong bai viét, nhom tac gid si dung két qua kich thuéc cia dong co da tinh todn san
[7] va ¢#ng dung phd‘n mém Motor - Cad dé tinh todn phan bé nhiét dg trong dgng co, trong
diéu kién vdn hanh én dinh, danh gia két qua véi diéu kién dam bdo cia cach dién sir dung
trong dong co.

Tir khod: Mach nhiét théng sé rdi, md hinh nhiét, tinh toan nhiét, md hinh truong
nhiét, déng co khdng dong b cong sudt nhe.

1. PAT VAN PE

Céc dong co khong ddng bo roto 16ng séc [4] ¢6 cau tao nhu hinh 1, da dwoc md hinh
hoa bang cac md hinh nhiét mang phan tich c6 sé lugng nat khac nhau. Cac mé hinh c6 sé
lwong nat nhé chay nhanh nhung cé thé kho thiét Iap chinh xéac, cac mé hinh ¢6 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, déi luu va bac 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 phic tap. Phan mém c6 mot sé md hinh nhiét don gian dé gidp du doan cac nhiét
d6 nay. Tuy nhién, diéu quan trong 1a phai hiéu chinh cac mé hinh vi ching c6 maot s6 nat han
ché va khdng bao gom tinh toén trugc 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 mat hdn loan xung quanh
cac cudn day cudi va 16ng cubi, ddi luu tir cac bé mat phuc tap, ... [6].

Giéng cao su
y T \ Céu dau day
Loisitstato  HOpdauday \ .
" N \ \ uf £ 4V 6
Déy quanstato ™ 5 o rga‘ =
i v Obi

Néphuonggis \]

Népmaysau . Lai sit roto
3

Trucdongco

_.— Vomay

Canh khuy gi6 l‘ll -
’ _.— Chénde

Hiéu chinh ’
khéi lugng

Hinh 1. Cau tao déng co khong dong bo 3 pha long séc
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2. MO HINH MACH NHIET PIEN TRO
2.1. M6 hinh mach nhiét don gian

Hinh 2 cho thiy mé hinh nhiét cho dong co, trong dé c6 nhiét tr& dic trung cho do
chénh nhiét gitta cuon day va moi truong xung quanh (R,). Pay la moé hinh nhiét don gian
nhét c6 thé dé du doan su tan nhiét cua dong co va su gia tang nhiét do cua cac day dan stator
(6c) [6]:

0c = 0o + RoQth 1)

Qun twong tng cho tong ton that dong co (bao gdm tén hao cudn day stator, 15i thép
stator va rotor). M6 hinh nay c6 thé duoc két hop v6i dién dung nhiét téng thé dé ude tinh
héng s6 thoi gian nhiét ciia dong co. Tuy nhién, mé hinh nay chi c¢6 thé dugc sir dung dé hiéu
vé qua trinh 1am néng va lam mat chung cta phan 16n may chir khong phai dé 1am noéng
nhanh cuén day trong diéu kién qu4 tai. Thong thudng, hang s thoi gian nhiét cia cudn day
nho hon nhiéu so véi dién dung nhiét ciia may dién c6 kich thudc 16n.

\LJ. a«/

[

Khe ho khéng khi

/@g@_ o
Rotor

Hinh 2. M6 hinh nhiét voi 1 nhiét dién tro

2.2. M6 hinh mach nhiét véi 5 — 10 nat

Mot mé hinh nhiét phirc tap hon str dung tir 5 d@én 10 nGt [3] dé thé hién céc tinh ning
quan trong trong may. Vi dy, mang 5 nit dugc chi ra trong hinh 3 c6 cac nut dai dién cho mé1
truong xung quanh, 16p stator, vo, cudn day va rotor. Déi voi 50 d6 mach nhiét ciia dong co
dién khong dong bo kiéu kin, trong d6 cac nhiét dién trd chinh gdm c6 c4c dién tré nhiét bén
trong gitra cudn day véi 16i thép stator va I8i thép stator vai vo may co thé duoc hiéu chinh tir
sy giam nhi¢t do bén trong bén trong stator. Nhiét dién trd trén 16p cach dién dugc xac dinh
nhu sau [6]:

Rc = 8(:/()\.(: X Sc) (2)

Trong do: & la chiéu day 16p cach dién (cm), Ac la hé sd dan nhiét cua vt liéu cach
dién ranh va Sc 1a tiét dién truyén nhlet clua 10’p cach dlen (cm?).

Hinh 3. Mo hinh nhiét voi 5 nut [3]
Hinh 4 cho théy, mot mé hinh nhiét sit dung 10 nut va 18 nhiét tr¢ duoc coi 1a mo
hinh nhiét don gian. V&i cac mo hinh nhu vay, tat ca cac nhiét trd co thé duoc tinh toan bang
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cach st dung phép do hoac cac mod hinh nhi¢t phuc tap hon. Mt lya chon khac 1a tinh toan
mot sb nhiét tré va dién dung dua trén kich thude va dac tinh vat li€u cho thanh phén cu thé.
Mot van dé véi viée hiéu chuin cac mé hinh nhu vay béng cach st dung dir liéu thir nghiém la
c¢6 thé kha kho khian khi ¢6 1ap cac co ché truyén nhiét riéng 18, tire 14 d6i luu va birc xa tir vo
may va nap may,... Qua trinh hiéu chuan dé dang hon nhiéu bang cach sir dung mang nhiéu
nat phirc tap hon cadc mo hinh nhu thong tin chi tiét hon ¢6 sin cho cic co ché truyén nhiét
khac nhau trong mdy, tirc 1a ching ta c6 thé tinh todn cac gia tri riéng 1¢ cho céc dién tre dbi
luru, birc xa, dan dién theo két cdu dong co.

OverCool
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Hinh 4. Mo hinh nhiét voi 10 nut [3]
2.3. Mé hinh mach nhiét ing dung phan 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 duong truyén nhiét nhu khoang céch giira cac thanh phan, ban chit vat lidu cia
cudn day, hé thong 1am mét 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 s nhur phan tich phan tir hitu
han (FEA) va tinh toan dong luc hoc chét long (CFD). Tuy nhi€n, mot mo hinh phan 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 gidp ban c6 thé chay cac tinh huong trong thoi gian thyc. N6 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 dbi v6i hiéu suat nhiét, tic la khoang trong bé mit hiéu qua, do tot ngam tam, v.v.
Piém manh chinh cua cac ky thuat s6 1a moé phong dong chay va phat trién cac cong thire ddi
luu cho stir dung trong phan tich mach rai, thay vi thuc hién t8i wu hoa mach nhiét.

Mang nhi¢t trién khai trong Motor-CAD cho may dién c6 hé théng lam mat dugc thé
hién trong hinh 12, mach bao gém cac dién tré nhiét va nguén nhiét duoc két ndi gilta cac nut
thanh phﬁn cua dong co. Hinh dang dugc xéac dinh bo1 mot tap hop cac thong s6 hinh hoc nhu
kiéu vo may (hinh try, hinh vudng, lam mat hudng tdm hodc lam mat doc truc,...), Chiéu rong
rang, chiéu sau ranh,... Mot s6 tham sb duoc tao ra tir cac thong s6 lua chon (kiéu vO may,
kiéu,...) va mot sb 1a gia tri tinh toan (s6 rinh, sb cuc, d6 sdu ranh,...). Nguoi dung co thé chon
nhiéu kiéu lam mat. Tt hinh dang, kiéu 1am mat va vt liéu da chon, mot mang di¢n tr¢ nhiét
(c6 ton hao va nhiét dung) dugc tu dong xay dung dé co thé thuc hién ca tinh toan nhiét &
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trang thai 6n dinh va tam thoi. Nhiét do cta cac niit quan trong trong hinh dang méy (chang
han nhu vo, ranh, 161 thép, diém néng nhét,...) duoc du doan béng cach st dung phan tich. Tat
ca cac dién tro nhiét va dién dung nhiét trong mang dugc tinh toan tu dong tir dang hinh hoc,
kiéu 1am mat va vt liu duoc sir dung bang cach sir dung ly thuyét truyén nhiét phan tich tiéu
chuin [6]. Motor-CAD c¢6 chira mot s6 thuat toan toan hoc dugc phat trién dic biét dé cho
phép tinh toan nhi¢t chinh xac cho cac b phéan kho phan tich hon, vi du: Cudn day, 1a mot b
phan phirc hop bao gém céc soi day duoc dit ngdu nhién duoc bao quanh boi 16p men cach
dién, chit ngdm tdm va khong khi va 16p cach dién ranh [6]. Va can nhiéu nd luc thyc hién
thiét 1ap cac tham sb mic dinh thuc té cho cac dai luong khé udce tinh hon, chang han nhu khe
ho khong khi gitra cac 1a thép stato vai vo may [6].

Day 1a loai phuong phap tiép cdn mé hinh tham s6 hoa trudc dang hinh hoc chung cta
khe hé khong khi ciia dong co dién va may phat trong tir. C6 thé c6 mot s6 khac biét vé hinh
hoc, chang han nhu hinh dang canh 1am mat vé may (khong canh lam mat, canh hudng tim va
canh doc tryc ¢ nhiéu hinh dang khac nhau,...), hinh dang thanh dan rotor khac nhau (Iong
don va 10ng d6i voi hinh tron va hinh chir nhat, thanh,...) va ranh hinh dang (rang song song,
ranh song song, v.v.) nhung nhin chung tit ca cac may déu rat gidng nhau. Cac hinh dang
hinh hoc khéc nhau dugc tinh dén trong Motor-CAD bang cach cho phép ngudi ding chon
cac loai thanh phﬁn khac nhau (kiéu vo, kiéu day quén, loai ranh,...).

2.4. M6 hinh mach nhiét cho dong co khong dong bd cong suit 0,75kW sir dung phin
mém Motor - Cad

Céc thong s6 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 liéu [7]).
© Focd [ 2 el [ w0 30|

Housing: [ #al Fins{RoundSt = | Mounting: | Foot -
Siot Type: | Parallel Tooth = | Top Bar:

Bottom Bar:

Stator Ducts: | None ~ | Rotor Ducts:

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

Slot Opening 3 Banding Thickness 0
Tooth Tip Angle 25 Shaft Dia 19.2
Sleeve Thickness 1] Shaft Hole Diameter |0
Fin Bxtension 10
Fin Thickness 1
Fin Pitch/Thick 5
Fin Pitch [Calc] 5
Comer Cutout [%4] 40
Shaft Height 80
Fest Wicth Motor] |20
Feet Width [Base] 20
Base Width 150
Base Thickness 10

Draw plate  [] Draw base
Draw Cooling

Redraw

Hinh 5. Cdc théng sé hinh hoc ngang truc ciia dong co khéng dong bo

Trong do, chon kiéu canh 1am mat 14 canh md, theo phuong doc truc, phan bé tron. S6
canh la 36. Cac kich thudc canh lan lugt duoc xac dinh nhu sau:

- S6 canh trén ¥4 goc = 16 (ca chu vi 1a 64 canh)

- Khoang cach giira hai canh la: 5 mm;

- B§ day cua canh la: 1 mm;

- Chiéu cao cuia canh 1a: 10 mm.

Trong phuong an 1am mat, c¢6 bd tri thém nip dong co bao 14y phan canh lam mat dé
tang cuong cho qua trinh lam mat cudng buc bang quat gan trén truc dong co.

Sau khi thiét 1ap cac théng s ngang truc, nhom tac gia thiét lap cac thong sé hinh hoc
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theo phuong doc truc cuia dong co nhu hinh 6:
@ fos | £ o (w00

Housing: [ /dal Fins (Rd: = | Mounting (Foot ~|
EWdg Cavity: Not Potted = | Foedback:  [NotFitled v
Cowing:  [NotFtted v |Shat Type:  [Soid -
Fan: [No Fan | Radial Ducts:  [None ~|
Radicl Dimensions | Val. || Awal Dimensions | Valu
I [

Housing Dia 125 | [Motar Lo W
Housing Add [inner ] |0 Stator Lam Length |52
Housing Add finner K10 Rotor Lam Length |52

Stator Lam Dia 116 Stator Axial Offset o

Siator Bore & Rotor /el Offset |0

Hirgap 04 EWdg Overhang [F] |30
Banding Thickness |0 EW/dg Overhang [R] |30
Sleeve Thickness |0 Wdg Extenson [F] |5
EndRing Add [Outer F[ 0 Widg Extension [R]_|5
EndRing Add [Inner F]| 5 Endcap Length [F] |10
EndRing Add [Outer R[ 0 Endeap Length [R] |10
EndRing Add [Inner R]| 5 Endcap Thickness [F] |5

Watter Number [F]__ |0 Endeap Thickness [R][5

Wafter Number [R] |0 EndFRing Thickness [F 10

Shatt Dia 182 | [EndRing Thickness [R[ 10

Shat Dia [F]. E EndRing Exension [F]| 0

Shatt Dia [R] 3 EndRing Exension [0

Shat Hole Diameter |0 Shaft Extension [F]__|30

Shaft Heght E) Shaft Eersion [R]_ |0

Base Thickness |10 Feet Lengih 100

Wdg Add Duter F] |3 Base Length 300

Widg Add Outer Rl |3 Bearing Widh [F]__|12

Wdg Add [lmer F] |0 Bearng Widh [R] |12

Widg Add [lner ] |0 Bearng Offset [F] |0

EWdg Insulation [F] |0 Beanng Ofset [R] |0 Red raw 3:"‘ E':"T [T Draw base
EWdg Insulation [R] |0 ~ | [Stator Plate Thick [F] [0 ~ e -ecing

Hinh 6. Cdc théng sé hinh hoc doc truc ciia dong co khéng dong bo
Mo h‘ln‘h dong co khong dong bo duoc nhom tac gia ding dé nghién citru 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 md hinh cénh tan nhiét cia dong co dugc thé hién trén hinh 7:

J L

Hinh 7. Céu triic 3D cuia canh tan nhiét, dé, truc, 6 bi, vé dong co, stator va rotor cua
dong co khong dong bo

Céc thong so tinh toan ctia dady quan dong co dugc nhém tac gia dua ra trén mo hinh
nhiét:
1 Dsiton | P Postons|
Winding Type: | Overapping ¥ |Mat [Liner-Lam]: | Impregnation =

Wdg Defintion:[Wire Slot Fil___»|EWdg Defintion{EWdg il =
Wiosgo Model: [Wedge =Evdg Cavty

Wire Selection:
Wie Type: | AWG Table: -
Wie Gauge:  [AWG 275 - [0.386Tmm, 0.3404mm] -
Wire Diameter: 03861 Copper Diameter; |0.3404

Input Parameter | Value Input Parameter | Value
Wire St 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 imp Goodness [Active] |0.8
Liner - Lam Gap [ imp Goodness [Liner-Lam] 0.8

Copper Depth 2] 100 Imp Goodness [EWdal (0.8
Conductor Separation | 0.1

Output Parameter | Value Output Parsmeter | Value
Wiire Siot il (Wdlg Area) 04507 | | Siot Area 4287
Wire Siot il (Slot Area) | 0.3715 | | Winding Area (+Liner) _|42.25
Copper Siot Fil (Slot Area) [0.2887 | | Winding Area 3533
Heavy Buld ot Fil 05739 | | Coversd Wire Area 1552
Winding Depih 12.2356] |Copper Area 1238
Wiedge Depth 02503 |Impreg Area 1941
Tang Depth -0.2503| | Wedge Area 06167

Conductors/Slot Drawn__ | 136
Winding View:
’ Redraw o B

Hinh 8. Cdc théng sé ddy qudn stator ciia ddng co khéng dong bo

Day quin cho mé hinh dong co 1a kiéu day quan 1 16p véi sé vong day ciia mot bdi
day 1a 136 vong. Do do, tong sb thanh dan tac 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 gitra cach dién va 15i thép stator, hé
s6 danh gia chat luong tim say.
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Cac dir liéu dau vao cua dong co bao gém: thong sb vé kiéu lam mat; ton hao cong
suét; dic tinh vat liéu; diéu kién lam viéc thong qua mét ) thong s6 dic trung cua dbi luu cua
ving khong khi cudi nip dong co. Céac thong s6 trén dugc thiét 1ap qua bang thiét 1ap duoc
gidi thiéu nhu hinh 9, trong d6 nhiét d6 méi truong xung quanh 1a 40°C, toc d6 khong dong
bd cua truc dong co 1a 2850 vong/phut va hé sb ¢ép chat cua 161 thép stato va rotor déu 12 0,97.

= Cooling | Ml Losses I & Materials I I Interfaces I i
Cooling Options:
Housing Outer Cooling: Cooling Systems:
) Matural Conwvection Through Vertilated
[ Self Vertilated
Housing Water Jacket
[] Shaft Spiral Groowve
Motor Orientation : [ Wet Rotor
@ Horizontal [©] Spray Cooling
& Vertical [Shaft Up] Rotor Water Jacket
[] Slot Water Jacket
) Vertical [Shaft Down] [ Submersible
Flooded
[] Heat Exchanger

@) Blown Owver

Miscellaneous Data:

Shaft Speed [rpm] 2850
Lamination Stacking Factor [Stator]: 57
Lamination Stacking Factor [FRotor]: 57
Altitude [m] [H]
Ambient Temperature 40
Radiation Emissiwvity: 0.9

Hinh 9. Thiét ldp kiéu lam mdt cho ddng co khéng dong bé
3% Cooling W Losses Iﬁ Materials I Z Interfaces I '-?‘i’i' Radiation | ITIT Matural Convection I 95 Blown

Loss Variation with Speed:
cosf[A] ] Speed Dependent Losses
Plspeed] = Plinput] x [gg:’:d% ] Shaft Speed [pm] 2850
Single value of Speed[REF] [pm] 2845
Component Plinput] | Speed[REF]| coef[A] | Wrkg | Plspeed]

Units Watts pm Wikg Watts

Loss [Stator Copper] 120 2845 1] 1453 120
Loss [Rotor Cage] 50 2845 0 207.2 50
Loss [Stator Back Iron] an 2845 15 .10 30
Loss [Stator Tooth] 40 2845 15 5191 40
Loss [Stray Load Stator Iron] 1] 2845 1] 1] 0
Loss [Stray Load Rotor Iron] 0 2845 1] 1] 0
Loss [Stray Load Stator Copper] 0 2845 1] 0 0
Loss [Stray Load Rotor Copper] 0 2845 1] 0 0
Loss [Rotor Back Iron] 1] 2845 15 1] 0
Loss [Rotor Tooth] 20 2845 15 4229 20
Loss [Friction - F Bearing] 0 2845 1 0 0
Loss [Friction - R Bearing] 0 2845 1 0 0
Loss [Windage] 0 2845 3 1] 0
Loss [Windage] (Ext Fan) 0 2845 3 0 0

Hinh 10. Théng sé ton thit trong déng co
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%% Cooling I Mk Losses & Materials |I Interfaces |'3‘i’3 Radiation | ITIT Natural Convection |9_q Blown Over | 5',: Through Vertilation |

Component Material from Database Thermal Specific | Density | Weight | Weight | Weight | Weight
Conductivity | Heat Intemnal | Multiplier| Addition | Total
Lnits W/m./C Jkg/C kg/m3 kg kg kg

Housing [Active] Auminium (Alloy 195 Cast) | - 168 833 2790 04121 1 0 04121
Housing [Frort] Aluminium (Alloy 155 Cast) z 168 833 2790 0.428 1 0 0.428
Housing [Rear] Auminium (Alloy 195 Cast) z 168 833 2790 0.428 1 0 0.428
Housing [Total] 1.268 1.268
Endcap [Front] Auminium (Allay 195 Cast) [+ 163 833 2730 02375 1 0 02375
Endcap [Rear] Auminium (Aloy 195 Cast) z 168 833 2750 0.2375 1 0 0.2375
Stator Lam (Back Iron) M350-50A [=] 30 460 7650 27 1 0 27
Inter Lam (Back: Inon) z 0.02723 1007 1127 | 1.23E06 1 0 1.23E05
Stator Lam (Toath) M350-50A [=] 30 460 7650 0.7706 1 0 0.7706
Inter Lam (Tooth) z 0.02723 1007 1127 | 3.511ED6 1 0 3.511E-D6
Stator Lamination 347 347
Winding [Active] Copper (Pure) z 401 385 8933 0.138 1 0 0.138
Winding [Front End-Wdg] Copper (Pure) z 401 385 2933 0.333 1 0 0.333
Winding [Rear End-Wdg] Copper (Pure) z 401 385 8933 0.333 1 0 0.333
Winding [Total] 0.304 0.304
Wire Ins. [Active] [=] 0.21 1000 1400 | 0.006196 1 0 0.006196
Wire Ins. [Front End-Wdg] (=] 021 1000 1400 0.01162 1 0 0.01162
Wire Ins. [Rear End-Wdg] [=] 0.1 1000 1400 0.01162 1 0 0.01162
Wire Ins. [Total] 0.02344 0.02344
Impreg. [Active] z 0.2 1700 1400 0.02712 1 0 0.02712
Impreq. [Front End-Wdg ] [=] 0.2 1700 1400 0.1229 1 0 0.1229
Impreq. [Rear End-Wdg.] z 0.2 1700 1400 0.1223 1 0 0.122%
Impreg. [Total] 0.273 0.273
Slot Wedage (=] 0.2 1200 1000 [0.0007696 1 0 0.0007696
Slot Liner [=] 0.21 1000 700 0.000252 1 0 0.000252
Rotor Lam (Back Iron) M350-50A [=] 30 460 7650 0.378 1 0 0.378
Raot Inter Lam (Back Iron) z 0.02723 1007 1127 | 1.722ED6 1 0 1.722E-06

Hinh 11. Théng s6 vé vt liéu ché tao dong co

3. KET QUA PHAN TiCH MO HINH

Sau khi da thiét lap cac thong slé co ban cua m6 hinh mach nhiét trén phan mém
Motor-CAD, chay phan tich nhiét & ché do xac lap. Két qua phan tich bang mé hinh moé

phong nhiét dugc thé hién dudi dang so dd mach nhiét nhu hinh 12.
a Qverview 'ﬁ:l Detail

Steady-State

T

41.5

0.074
+0.0080
0.0w

0.043 + 0.0 0.0453 + 0.0

0.0024 +0.027

+0.00078

107.5C

00W
0.0051

[ |ooe7+00

||

28.2WiB3 BWIZ8. 2W
1106C

0.074
+0.00%0

40.0C 121
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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| 58] Schematic | @ Redsl |42+ fal | jud FEA | s FEA Edeor | 4 Valdstion|

Steady-Stats

© Label
@ Temperature
© Deta Temp.

,  Node Name | Temperature | Display ‘A‘
Unts c =
Housing 1013 ]

Rot_Lam_Tooth 1407 =
Rot_Lam_Yoke 1405 =]
Rot_Surface 1405 ]

Rotor_Bar (Average) 0.7 ]
Shaft_Centre 1385 =]
SlotBottom 1407 ]
SlctOpening 0.7 ]
Stet_Sufface 1130 ]
Stetor_Yoke 1079 =
Tooth 0.7 ]
Tooth{C1) 1103 ]
ToothiC2) 1126 =]
Winding (Av) 176 ]

Winding (Average)C1) 1156 ]

Winding (Average)C2) 118.0 =]

Winding (Max) 1200 ]
Winging {Min} 1106 T

Hinh 13. Két qua phdn bo nhiét trén déng co theo phuwong huwdng kinh

#8) Schematic | () Radal | = Awial [ FEA [ s FEA Edtor [ it Vaidation|

Steady-State
Node:

© Label

@ Temperature
(©) Detta Temp

411550 1M7.0C
1730 #117.5C % 115.6C) 11750 -Iﬁnc
119.1C #1190 +113.0C #1197C 411960
Tt 117 5C po— 41192
140.1C 14050 e 140.4C
i

40.2C i 140.7C 140.4C

E

Node Name | Temperature | Di

£

ay |~

£

Units c i
Boonng_Frort %8 140.3C Leiensc
Bearing_Rear 123 |

ECap_F 819

ECap_R 988 °113.3C] *124.5C 132.5C 131.2C]
EWdg_Bore_F(C2) 176
EW/dg_Bore_R(C2) 119.2

EWdg_F (Average)(C1) 1174 ®120.5C

EWdg_F (Average)(C2) 119.2

*1156C

+110.2C

+140.2C *140.5C

AEEEEEEEEEEEEEEEE

EW/dg_Frort_FIC1) 1173 #140.7C]
EW/dg_Frort_FIC2) 118.1 Tmace——l 1l
EWdg_Front_R(C1) 17.8 +118.2C s1g7C
EWdg_Front_R(C2) 119.7 -
EWdg_Outer_F(C1) 1158
EWdg_Outer_R(C1) 17.0
EWdg_R (Average)CT) | 117.7
EWdg_R (Average}C2) | 118.7
EW/dg_Rear_F(C1) 175
EV/dg_Rear_FC2) 118.2
EWdg_Rear_RICT) 17.7
EWdg_Rear_RICZ) 1156 i

Hinh 14. Két qua phdn bé nhiét trén dong co theo phuwong hiedng doc truc

Thong qua mod phong, nhom tac gid c6 dugc nhi¢t d§ cua tirng b phan cia dong co
khi lam viéc & ché dd tai dinh muc:

- Nhiét do ctua vo dong co la 95~99°C;

- Nhiét d6 ctia 15 thép stator tang dan tir ngoai vao trong 1a 101 ~ 113°C;

- Nhiét d6 dan qun stator 1a 117~119°C;

- Nhiét d6 trén rotor la 140°C;

- Nhiét do cua truc dao dong trong khoang 113~138°C;

- Nhiét do ctua vong bi trong khoang 99~112°C.

1

4 —— A-Class {105 °C)
HEEE (s

—— H-Class {180 “C)

) 50 100 150 200 250 300
Temperatures {°C}

Hink 15. Moi quan hé giita hé 56 gia hoa cua cach dién dong co theo nhiét do lam viéc cua
cdc cap cach dien A, B, F, H [2].
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Theo tai liéu [2], cach dién sur dung trong dong co la cach dién cép F vo6i nhiét do day
quéan khi dong co 1am viéc & ché do dinh murc 14 117-119°C, tuong tmg vdi d6 ting nhiét do 1a
77-79°C (nhiét d6 méi trudng xung quanh 14 40°C) ludn nim trong giGi han cho phép.

4. KET LUAN

Tir két qua mo phong, ta co thé danh gia chi tiét nhiét do cua timg bd phan & trong
dong co, nhiét d6 trong 161 dong co dat dén 140°C thoa man theo cip cach dién F cua vt lidu
cach dién trong dong co. Nhiét do nay twong dbi cao, nguyén nhan 1a do dong co lam c6 cong
sudt nho, kich thuéc nhé nén qua trinh lam mat s& kém hon cac dong co ¢ cong suit 1on va
kich thuéc 16n hon, ngoai ra, dong co khong co b tri lip thém quat lam mat trén truc dong
Co.

Cac mo hinh nhiét phan tich don gian hodc chi tiét co thé dugc st dung thanh cong
trong viéc du doan sy gia tang nhiét d¢ trong cac dong co khong ddng bo. Mirc do chi tiét va
chinh x4c ctia cdc mo hinh nay phy thugc manh mé vao s6 luong nut va cach thiét 1ap dién tro
nhiét. Tir két qua bai bao c6 thé ap dung tinh cho cac loai dong co khac nhau véi cong sut
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 huéng ciia cac bwéc phan bo ong trao doi nhigt dén kha ning toa
nhiét caa bo lam mat dau bang khong khi trong hé thong thay lwc may
xuc thay luwc mé 1§ thién

Giang Quéc Khanh*, Nguyén Si Sen, Bui Cong Vién, Tran Thij Van
Truong Pai hoc Cong nghiép Quang Ninh
“Email: quockhanh@edu.misis.ru

Tém tdt: Cac thong sé phan bé cia cac ong trao doi nhiét trong bé ong cia bg 1am
mat dau thay luc bang khong khi (BLMD), dnh huweng triec tiép dén vdn téc, ché d@é chuyén
déng, nhiét dg cuia dong khdng khi 1am mat trong cac kénh ddn, mizc @6 hon logn cia dong
chay va dg day 16p bién thuy luc chay tang bao quanh c&c dng téa nhiét. Két qua cua cac anh
hwong nay sé lam thay dai tri so cua hé sé téa nhiét trung binh cua cac ong nhiét, ciing nhuw
cdng suat téa nhiét ciia BLMD. Trong bai bao nay, nhém tac gia trinh bay két qua tinh toan
va md phang anh huwong cia mét so thong s phan bé chinh cia céc ong trao dai nhiét hinh
oval phang trong bé éng dén hé sé téa nhiét trung binh va cong sudt téa nhiét ciia BLMD cua
hé thong thiy lec may xuc thiy luc mo 16 thién. Két qud nhan dioc cua nghién cizu ndy sé
gilp 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 déng co dot trong sir dung trong cac may khai thac
thuy luc mo ¢ thién.

Tir khoa: My xdc thay luc, bg 1am mat dau thay luc, ong trao doi nhiét, hé s6 toa
nhiét trung binh, cong suat téa nhiét, lop bién thuy luc.

1. PAT VAN DPE

Bo 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 gitp cho viéc duy tri trang thai can bang nhiét caa 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 lyc khuyén nghi (thuong trong khoang 55 dén 70° C) [10].

BLMD voi hai dong chat long theo phuong vudng gdc voéi nhau ma khdng hoa tron
(hinh 1) 14 loai dugc st dung phd bién nhit trong cac may thuy luc di dong noi chung va
trong may xGc thuy luc mo 16 thién ni riéng, vi chiing c6 nhiéu wu diém noi bat nhu: gia
thanh re, thiét ké don gian, nho gon, chéat 1am mat l1a khong khi ty nhién luon sin ¢6 ¢ khap
moi noi nén khong can ngum cung cap riéng biét nhu céc loai chat lam mat khéac, hoat dong
6n dinh, hiéu qua va do bén cao..

Tuy nhién, bén canh nhleu uu diém duoc ké trén, loai bo lam mat dau nay ciing c6
nhuoc diém 1a nang suat téa nhiét phu thugc rat nhiéu vao cac yéu té tu nhién caa mdi truong
lam viéc (nhiét do, d6 bui, tbc do gid, d6 4m tuwong dbi cia khong khi...) va yéu tb tinh toan
thiét ké, cu thé 1a cac thong sb thiét ké nhu: hinh dang, kich thuéc va cac budc phan bé cua
céc 6ng trao do6i nhiét trong bo dng... Anh huéng cua cac yéu té tu nhién caa moi truong lam
viéc dén nang suat téa nhiét cuia BLMD di dugc ching toi nghién ciu va céng bé trong cong
trinh truéc day [4], trong bai viét ndy, nhom tac gia trinh bay cac két qua mé phong, tinh toan
da dat dugc vé anh huang cua cac thong sé phan b cac ng trao d6i nhiét dén dic tinh, cong
suit toa nhiét caa BLMD cua may xuc thay lwc mo 16 thién bang phan mém ky thuat sb
chuyén dung Solidworks Flow Simulation.
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S0 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 ctu 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 mo 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 mat c6 nhiét do thip chuyén dong tiép xuc truc tiép voi bé mit ngoai
cua 6ng, canh trao d6i nhiét, 1am cho nhiét d6 cua 16p khong khi tiép xUc tang lén va mat do
ctia n6 giam di. Sy chénh léch mat do gitra 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 dng
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)

q=—AVT =—-4 '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 ngugc véi chiéu
tang cua nhiét do (tirc 1a chiéu cua gradT).

Solidworks Flow Simulation s& giai quyét cac phuwong trinh Navier-Stokes, 1a cong
thirc cua cac dinh luat bao toan khéi luong, dong luong va ning lugng & trang thai chuyén
d6ng 6n dinh theo phuong ngang (phwong ox) [1,5,8]:

d(pu;)
axi =0 (2)
ﬂ(puiu-) d ou; dp
=) 3 3)
A(pwT) 9 (ar A
= () @

Trong d6 cac théng sé caa dong khdng khi 1am mat chuyén dong qua cac kénh dan cua
bo 1am mat gom: u - 1a van toc (m/s), p - 1a mat d6 (kg/m°), p - 14 &p suit tinh (Pa), T - 1
nhiét do (°C) va A - hé sé dan nhiét (W/(m.°C)), W - 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 &p (cp) ciia khong
khi phu thugc vao nhiét o trong khoang nhiét do tir 0 dén 110 °C, &p suat tir 98 dén 980 kPa
duoc xac dinh theo cac phuong trinh sau [1,2]:

A =0,0244(1+ 0,0033.7) (5)
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p = 1,293(1 — 0,00295.T) (6)
¢, = 1,0005 + 1,1904. 10 *T (7
3. KET QUA NGHIEN CUU VA THAO LUAN
Céc thong sé chinh cia BLMD hé théng thay lec
may xuc thuy luc mo 19 thién (hinh 2) duoc st dung trong R
|

qua trinh mé phong tinh toan: éng trao d6i nhiét va canh \“
s

tan nhiét 1a dong chét (hop kim nhém) duoc han lai véi
nhau bang phuong phdp nhing k&m ndng chay; nhi¢t do
Hinh 2. B6 1am mat ddu thuiy
lxc may xuc thuy luc mo 16 thién

m

bé mit ngoai cua ong trao doi nhiét Ty = 70° C; chat lam
mat 1a khong khi kho c6 nhiét do 1a To = 27,2° C (nhiét do
trung binh ndm cua Viét Nam), &p suit va van toc trung
binh dong khong khi ngay truéc BLMD lan luot 14 p, =
106825 Pa va v, = 5,01 m/s; Kich thuéc hinh hoc éng trao
doi nhiét tiét dien ngang hinh oval phang a=21mm,b=6
mm; chiéu dai cua cac ong trao ddi nhiét bang nhau va
bang Ls = 1190 mm; s6 hang ong trao doi nhiét z = 3; s6
6ng trao d6i nhiét trong 1 hang m = 51, d6 day céanh tan
nhiét §, = 0,35 mm. D¢ nghién ctu dnh huong cua thong
s6 phan bd 6ng (S1, S2) ching tdi tién hanh md phong va
tinh toan cac truong hop cu thé nhu sau:

Phwong dn 1: Bu6c phan bb ngang va doc cia cac éng trao ddi nhiét trong b ng so
le 1an luot 12 S1 = 17 mm; Sz = 25 mm. Két qua md phong, tinh toan trong truong hop nay
duogc thé hién trong hinh 3.

e
e
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Hinh 3. Két qua md phong nhiét déng luc hoc BLMD

Tir két qua md phong trong nhan duoc trong hinh 3, chiing ta nhan thay rang:

- Dién tich viing xody phia sau cac ong bau duc theo hudng chuyén dong cua ludng
khong khi lam mat (hinh 3a) tuong dbi rong, chiéu dai vung xoday kéo dai ra phia sau khoang
tir 5,5 dén 6 mm. Ving chuyen dong xoay phia sau cac ong trao dbi nhiét 1a viing khdng khi
chuyén dong véi van téc thap chiéu chuyén dong nguoc véi chiéu dong khéng khi qua
BLMD. Vi vay, vung chuyen dong xody c6 dién tich cang Ion, s€ cang lam tang lyc can khi
dong hoc, ting ton that &p suat cua dong khong khi, anh huong tleu cuc dén kha ning truyén
nhiét caa cac hang éng trao doi nhiét & phia sau va két qua hé s6 toa nhiét trung binh cua ca
bo 1am mét dau & phia khdng khi thdp. Hé s téa nhiét trung binh cia BLMD trong trudng
hop nay la @, = 98,15 W/(m?2.°C);

- Po day I6p bién thuy luc chay tang bao quanh céc éng trao doi nhiét tiét dién ngang
hinh oval phang (hinh 3b) twong d6i lon khoang tir 2 dén 2,2 mm, lam cho cho dong khong
khi 1am mat c6 nhiét do thap khong tiép xuc truc tiép véi bé mat ngoai cua dng trao ddi nhiét,
gay ra can tro qua trinh truyén nhiét, day la mot trong nhirng nguyén nhan quan trong khién
cho hé sb truyén nhiét trung binh caa bo 1am méat hé théng thay luc thap;
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;

- Van téc chuyén dong cua dong khi qua cac kénh dan bén trong bo 1am mat dau kha
thip va cua cac 16p khi khong dong déu. Nguyén nhan 1a do mic d6 chuyén dong hdn loan
ctia dong khi chuyén dong trong cac kénh dan thap dan dén 16p khong khi & gitta kénh dan it
c6 tac dung lam mat.

Phwong dn 2: Dé ting muc do hdn loan cua dong khi 1am mat trong cac kénh dan,
tang kha nang lam mat cia BLMD (tang hé s6 toa nhiét trung binh @,), can thiét phai ting
van toc chuyén dong cua dong khi. Tuy nhién, van tdc chuyén dong caa dong khi bi giéi han
boi cac thong sé thuc té caa may quat gi6 huéng truc cua BLMD. Vi vy, dé tang van toc
chuyen dong se giam dién tich mat cit ué6t, bang cach giam budc phan b ngang Sy tr 17 mm
xudng 10 mm. Péng thoi, dé giam dién tich viing xoay phia sau cac ong trao dbi nhiét s& giam
budc phan bb doc S, tir 25 mm xuéng 21 mm. Két qua mé phoéng, tinh toan trong trudong hop
nay duoc thé hién trong hinh 4.

(@ ),
@ D) @ -
C )
@ ))( — )(( -
) — )(C__:y
— ) —=
(@ —
@ > € "
@ ) « .
L. ).
a) b)

Hinh 4. Két qua mé phéng nhiét déng luc hoc BLMD

Tir két qua nhan duoc trong hinh 4, ching ta thay rang:

- Van tc chuyén dong cua dong khong khi va mue do hdn loan dong chay trong cac
kénh dan ting 1én dang ké, dan dén giam sy chénh léch van toc gitra cac I6p khong khi lam
mat (hinh 4a); Chiéu day cua lop bién thuy luc chay tang bao quanh bé mit ngoai cuia cac dng
trao doi nhiét rat mong va khong 6n 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 ong bau duc rat nho va ngan tat ca nhitng diéu nay di dan dén hé sé
truyén nhiét trung binh ciia BLMD ting 1én so véi truong hop 1. Hé s truyén nhiét trung
binh trong truong hop nay la @, = 193,5 W/(m?.°C);

- Viéc giam budc phan bé ngang dong S tir 17 mm xuéng 10 mm c6 thé lam giam
chiéu rong cua bo 1am mat dau (L1) xudng 1,7 lan. Giam budc phan bé doc Sy tir 25 mm
xudng 21 mm lam giam do day cua bo 1am mét dau (Lz) theo hudng chuyén dong caa dong
khong khi xuéng 1,19 lan. Pay la diéu rat c6 y nghia, nham gép phan ché tao ra cac bo trao
dbi nhiét nho gon cho cac may thay luc di dong néi chung;

- Giam budc ngang tuong d6i S cho phép tang kha nang truyén nhiét ciia bo lam mat
hé thong thay luc (Qt, W) bang cach ting sb luong dng trao d6i nhiét tir 51 1én 87 ma khang
tang chiéu rong caa bo trao @i nhiét (L1 = 870 mm).

4. KET LUAN

Céc thdng sb budc phan b éng trao d6i nhiét trong bd dng (S1, S2) anh huaéng rat 16n
dén dac tinh nhiét dong luc hoc va kha ning téa nhiét cia BLMD trong cac may xuc thiy luc
mé 16 thién, diéu nay da duoc ching minh tir két qua da dat dwoc trong nghién ciu nay hé s6
téa nhiét trung binh (@) cia BLMD trong phwong an thiét két thir hai da ting 1,97 14n so V6i
phuong én thiét ké thir nhét; kich thudc ngang (Ly) va doc cua BLMD (L2) lan luot giam
xuong 1,7 Ian va 1,19 lan, ddng thoi cho phép tang so6 lugng dng trao d6i nhiét dén 1,71 lan dé
tang cong suat toa nhiét ma khong lam thay dbi kich thudc ngang BLMD nhu ban dau.

Nghién ctu anh huéng cua cac thdng sé budc phan bd bng trao ddi nhiét bang phan
mém mo phong chuyén dung, s& gitip xac dinh dugc cac thdng sé budc phan bd téi wu, rat
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ngan duoc thoi gian tinh toan, giam chi phi nghién ciru, dic biét 1a ¢ thé gop phan ché tao
thanh cong BLMD nho gon ¢6 hiéu suat cao va cong suat téa nhi¢t lon cho cac may xuc thuy
luc mo 16 thién noi riéng va cac bo trao doi nhiét nhoé gon cho cadc may thay luc di dong khac
noi chung.
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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 dd dau thiy lwe dén ton that cong suat
trong hé théng thity luc may xdc thiy luc mé 1§ thién

Giang Quéc Khanh*, Pham Thi Nhw Trang, Tran Pinh Hwéng, Dwong Thi Lan
Khoa DPién, Truong Dai hoc Cong nghi¢p Quang Ninh
“Email: quockhanh@edu.misis.ru

T6m tat: Trong qua trinh may xdc thiy 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, dan dén d 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 cia cac dang ton that cong sudt trong hé thong thay luc
may xuc thay lwc mé 1 thién Komatsu PC750SE-7 khi nhiér do cua chat léng 1am viéc thay
doi Véi sir gitip dé cua phan mém ky thudt sé Matlab-Simulink 7.04.

Tir khod: May xuc thaiy lyc, hé thang thuy luc, ton thdt cong sudt, nhiér dé dau thiy
luec, ton that cuc bg, ton that doc diong, 10 ri, mdy bom piston hiréng truc.

1. PAT VAN DE

Trong qué trinh van hanh may khai thac thay lyc ndi chung, nhiét d6 caa dau thay lrc
trong hé théng truyén dong s& tang 1én nhanh chéng. Nguyén nhan cia hién tuong nay la do
nang luong ton that trong hé thong thay lyc bi bién thanh nhiét nang va lam 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
suit, van tiét luu va cac phu kién caa duong ong thity luc; ton that cong suat do ro ri thé tich
qua céc khe hg lam viéc trong cac may bom, dong co thuy luc va xilanh thuy lyc...

Su gia ting nhiét do cta dau thuy lyc s& 1am cho do nhét caa né giam dan, dan dén
giam kha nang boi tron, ting cudng dd mai mon, tan suit xuat hién cac hu hong, téc do 130
héa va lam giam tudi tho cua dau cling nhu cua cac thiét bi thay luc... Pac biét, né con anh
huong rat Ion dén su thay doi gia tri cac dang ton that cong suét thuy luc, nhu: ton that cong
suat do ma sat nhot cua dau thiy luc giam dan va ton that cong suat do ro ri thé tich sé ting
1én. Nghia 1a, trude thoi diém trang thai can bang nhiét cua hé thong thily luc dugc thiét lap,
thi gié tri tong ton that cong suat cia mot hé théng thiy luc khong ¢b dinh ma thay d6i 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 cdng suit yéu ciu cua dong co truyén dong khi thiét ké mot hé thng
truyén dong thuy luc maéi; tinh toan trang théai can bang nhiét va nhiét do 1am viéc on dinh lau
dai cua dau thay lyc trong hé thdng truyén dong, 1am co sé cho viéc tinh toan va lya chon cac
thong sé cua bo 1am mat dau phi hop véi cong suat cua hé théng va nhiét do méi truong 1am
viéc; danh gia duoc tinh trang ki thuat caa cac thiét bi thity lyc, gidp cho doanh nghiép khai
thac chii dong trong viéc 1ap ké hoach bao dudng, sira chita hoic thay thé thiét bi.

Viéc tinh toan ton that cong sut trong hé théng thay luc phic tap cua may xdc thay
lyc mo 16 thién bang phuong phap tinh thii cong rat khé khin va c6 thé xuét hién nhiéu I3i
tinh toan, do khéi luong tinh toan rat 16n, can phai giai nhiéu phuong trinh tuyén tinh ciing
nhu phi tuyén... Nhim khic phuc nhiing nhuge diém ciia phuong phap tinh toan thu cong,
giam thoi gian tinh toan va nang cao d chinh xac cua két qua, nhém tac gia da nghién cuu
xay dung modul phan mém tinh todn va md phong su thay doi cua ton thit cong suit cua hé
théng thuy luc may xac thay lec mo 16 thién theo nhiét d6 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 LOQ THIEN
2.1. M6 hinh toan

Trén co so cac két qua nghién clru da dugc cong bé trugce day cua nhiéu nha khoa hoc
[1,2,3,4,8,9, ..], mo hinh todn hoc dé tinh toan ton that cong suat ctia hé thong thuy luc
may xuc mo 16 thién dugc duoc xay dung nhu sau (hinh 1):
Po

= 1
P=1¥ gt &
v, = at?+ bt +c¢; khit = [0 + 40] °C (2)

t n
ve = v ) s khity t = (40 = 110] °C (3)
v="= 0
p
mdyh3.(ps — Po) wdyhy, v
_ 8ptpe\Ps ~ Po 2y _ TtpitpeVp

pc = 120l (1+1,59%) 2 (5
G = ﬂ'h}%s(pl = Po) 6

ps = 5 - tF, (6)

3pu(tg*B, — tg*fy + 2In A
G.. = mhis(p1 — po) %)
= 6. In(Rsz/Rsy)
_ a(]hgv(ps - p(]) [ 1 + 1 ] (8)
« 12p In(Ryz/Ry1)  In(Rys/Rys)
e
< n=— (C)]
pc
ly = Ly + R(1 — coswt)tgy (10)
Vp = @R tgysinwt (11)
Gy = Gye + Gpg + Gog + Gy (12)
Gz (ps — Do)
AN, =——— 13

' 1000 (13)

mn

= 14
©=0 (14)

n n
l; v? P L
Apy = z L) =2 (z-— 2) 15
Z 2 pg‘(Ldizg 22 iV (15)
i=1 i=1
i 2 i
Ap, = k(L) =2 k2 (16)
Pe = ra j 2 = JU}
. g 24
Jj=1 j=1
Ape = Z Ap, + Z Ap. (17)
Gn-ApIc
AN, = 18

271000 (18)

ANy = AN, + AN, (19)

Hinh 1. M6 hinh todn dé tinh todn tén that cong sudt

Trong d6: pg, p - 1an luot 14 khdi lugng riéng cua dau thiy lyc & nhiét do to vat,
(kg/m®); At = (t — t,) - su bién d6i cua nhiét do, (°C); B¢ - hé sé gidn nd vi nhiét cua dau
thay luc, (°C_1); Vg, V¢ - d0 nhdt dong hoc tai nhiét do twong ung ¢, va t, (m?/s); n, a, b, c—
céc hé sb cua phuong trinh do nhdt twong Gng voi cac khoang nhiét d6 khac nhau [1, 2]; u —
hé s6 nhdt dong luc, (Pa.s); Po, Ps,P1 — ap suét, (Pa); d, - duong kinh piston, (m);
Ry, Mps, hss, Rey — 1an lugt 1a gié tri khe ho gitta piston va thanh xilanh, piston va guéc truot
ham, gudc trugt ham va dia nghiéng, khoi xilanh va dia van phan phoi, (m); e - d§ 1éch tam
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); Rgq, Rsy — 14n lugt 13 ban kinh khoang chira dau thuy
lue va gude hiam, (M); @y — goc bao ciu trac 5 xilanh, (rad); Ryq, Ryz, Rys, Rys — 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 gbc cua khéi xilanh, (rad/s); n — téc do quay cua truc may
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bom, (vg/ph); Gy — téng thé tich ro ri trong may bom, (m®/s); AN;, AN, — lan luot 13 t6n that
cong suat do lyc ma sat trong cua dau thuy luc, ton that cuc bd va do ro ri cta may bom piston
rotor hudng truc (kW) ¥ Ap; — tong ton that ap suit doc dudng cia cac doan dng thing, (Pa);
g = 9,81 m/s? — gia toc trong trudng; A;, I; (m),d; (m),v; (m/s) 1an luot 13 hé s6 ma sat
doc duong, chiéu dai, duorng kinh trong va vén tdc trung binh ctia éng thang thir i (véii € N*)
Trong d6: A = 64/Re — néu dong chay tng hoic A = 0,3164R, %% — néu dong chay rdi,
R, = v;.d;/v — s6 Reynolds ciia dong chay; Kj,v; - 1an luot 12 hé s6 tn that cuc bo va van
tbe trung binh cua dong dau thay luc qua phu klen duong bng thu j (VO’l ] €N*); ﬂp;c — tong
ton that 4p suét trén hé thong duong ong thuy luc, (Pa); ANy — tong ton that cong suit cla ca
hé théng thuy luc ctia may xtc, (kW).

2.2. Xay dung so' d6 khdi logic cho lap trinh tinh toan va mé phéng

KET THUC —‘
Pai sb hoa tinh nhét va
Nhap cac thong sb dau vao: khéi lwong rién.gA Cl:l? dau TL
theo nhiét do
Y R/S ps’ p(); dp> hp('a hpsa hss’ hcw Rs!a RsZ’ [ p ] f( )
va’ R»Za RM; Ry4a n,z,e, Gds YZI(max)’ Td(ﬂlfll)a A . 1
i, J,di, 1, Gijyy Ay Koy By, Vagoys Py €5 -+
[
* i i Tinh TT a/suat
. x R , A ~ - - - Bom TL: > APy
Tinh t6n that CS Tinh ton that CS Tinh ton that A/suat bong co TL: Y 4pau
ong thuy luc thu i phu kién d/0ng thu j trong bé LM dau Cac xilanh TL: Y 4p.4
i=(1+n j=( ~m) i k=(1+2
Y + Tinh téng dién tich
Tinh van toc TB 7, (m/s) Xac dinh HS trong (Ain) va d/k dtd ' '
v, =G, /S, . .
ton that cuc bd K, - j - Tinh Tinh Tinh
’ - Tth van toc TB APy AP gy AP
Tinh s6 Pr, + V=2G, /Ain theo cac theo cac theo cac
(] Tinh TT a/s  4p; + c/thire c/thirc c/thire
, theo cong thic (16) : A . t tr tr
Tinh 6 Re, 7 Tinh s6 Re: (on, (on, o),
, V.d, 70 0 0
Tinh tdng TT a/s Re =— (14) (14) (05)
o céc phu kién _Z}:AP,-
i~
yes no + + +
yes T}nh T}nh T)mh
tong tong tong
Tinh hé s6 sirc can Tinh hé s6 sirc can Tinh hé sb strc can Tinh hé s6 strc can TT a/s TT a/s TT a/s
dOC( f;:;tgang% i d@C( f;af;*il)i doc dlffms: & doc d;-c‘mg; &i Zapvw | |ZAPaw | | 2P
v 1A e
* (chdy tang) (chdy roD) K, 48,4 K. 4Py K;.4p, 4
- i R y
1 i v !
Tinh tén thét 4p sudt 4p,, Tinh tén thét a/s 01 éng:
theo cong thirc (15 AD ~ it - -
£ (a5 P theo ;/thuc as) Tinh tong TT a/suat do ro ri
Z
. 2 N N 2 ap, =
Tinh tong TT a/s cua Tinh téng thit a/s bo LMD kZ:1 P
n ong thiy lgc: ; ap,, Y4ap, = Ap,.m.z YAPoy + XAPaw + 2APw
I - Luwu két qua
" . . P . , - va vé db thi
Tinh tong ton that a/suat cua hé thong thuy luc: Tinh tong T/that

= cong sudt X AN
) Ap, + SAp . +Y4p, + 34 + 34 + . - -
2P = Z Pio Z P+ ZAP it ZAPww + ZAPaw + 24P s theo cong thuc (18) KET THUC

‘ Hinh 2. So q‘é khoi logic tinh todn
So @6 logic tinh toan (hinh 2), thé hién cu thé thr tu cac budc tinh toan cua nghién
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ctru, giGp cho quéa trinh 1ap trinh modul phan mém tinh to4n va mé phong anh huéng cua
nhiét &6 dau thay luc dén tong ton that cong suét cua hé thdng thay luc may xdc 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 s chinh dwoc sir dung trong qué trinh tinh toan va mé phong nhu sau: Bom
thiay lyc chinh [1,12]: n = 2000 vg/ph; z = 9; y = m/9 rad; Rr = 49,5 mm; p, = 32390 kPa; d,,
=25 mm; ¥, = 193° = 1931 /180 rad; Ry; = 29 mm; Ry, = 38 mm; Ry3 = 50 mm; R, =
60 mm; Rgy = 8 mm; Ry, = 15 mm; B; = 14% B, = 119% hy,. = hgg = hys = hey= 15 um.
Dau thay luc Shell Tellus S2V46 [11]: khéi luong riéng p = 858,4 kg/m?®, hé sé nhét dong luc
va dong hoc cia dau thuy luc 1an luot 1a pu = 394,9.10 Pa.s va v = 46.10° m%s. Thong s co
ban cua bd 1am mat dau [1,12]: Chiéu dai cia 1 dng trao d6i nhiét L3 = 1190 mm:; sb hang dng
z = 3; s6 6ng trong 1 hang m = 87; dng oval phang véi kich thude mat cat ngang — dai X rong
= 21mm X 6 mm; d6 day dng trao doi nhiét §; = 0,75mm. Hé thdng thay luc can may: s =
13,4 m, din = 19,05 mm, ctt goc 90° 1a 16 cai, cit ndi chir T 14 4 céi, van phan phdi la 2 céi,
mang-x0ng 8, ap suat lam viéc 31400 kPa. Hé thong thuy luc tay gau: ls = 23 m, din = 19,05
mm, cut goc 90° 1a 8 céi, cut ndi chix T 1a 4 céi, van phan phdi 1a 2 cai, ming-x6ng 10, 4p suat
lam viéc 31400 kPa. Hé thng thuy luc gau xdc: ls = 18,5 m, din = 19,05 mm, cat goc 90° 1a
14 céi, cat ndi chir T 1a 4 céi, van phan phdi 1a 2 céi, mang-xong 8, 4p suat lam viéc 31400
kPa. Puong dng chinh: Is = 5,5 m, din = 30 mm, s phin loc 5 cai. Pong co quay toa 02 cai:
lwu lwong riéng 255 cmé/vg, tbe ¢ quay trung binh 260 vg/ph, &p suat lam viéc 28400 kPa,
cong suat 1am viéc 31,4 kW. Bién d6i luu lugng thé tich caa bom chinh trong 4 qué trinh 1am
viée (xtic/dao - nang can va quay Ve vi tri d6 tai — do tai — ha can va quay vé vi tri d6 tai)
trong 1 chu ky (Tek = 25,4 s) lam viéc cia may xdc lan luot 13, (m%s): 14,4.10°; 7,8.10°%;
10,8.10%; 10,3.10°3...

Két qua tinh toan va md phong anh huong cua su bién ddi nhiét do dau thay luc dén
gia tri cac ton that cong suat trong hé thng thiy luc may xuc thay 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:

< 240 = Téng tén thét c/s AN, (kW)

Tén thét cong sudt - AN,

0 —_— L L
0 5 10 15 20 25 30 35 40 45 50 65 60 65 70 75 B0 85 90 95 100105110
Nhigt 46 ddu thily yc - t, (°C)

Hinh 3. Két qua tinh toan va md phong
Tir cac két qua thu duoc trong hinh 3, ching ta nhan thay rang:

- Khi nhiét d6 ctia dau thily lyc ting 1én tir 0 dén 110 °C, thi tong ton that cong suat do
ma sat nh6t va ton that cuc bd (AN;, kW) giam khoang 7,7 1an (tir 285,8 xudng 37,34 kW);
nguoc lai ton thit cong suit do 1o ri thé tich (AN,, kW) ting 46,95 1an (tir 0,97 dén 45,54
kW). Toc d6 ting, giam ciia timg loai ton that cong suit trong timg khoang nhiét do ciia dau
thity luc 1a khong dong déu, cu thé nhu sau:

+ Trong khoang nhiét do tir 0 dén 40 °C: do doc ciia duong dic tinh ton that cong suat
do ma sat nhét va ton thét cuc b (duwong cong mau tim) rat lon, nghia la gia tri cua loai ton
that cong suét nay giam rat nhanh — giam 4,85 lan (tir 285,8 xubng 58,97 kW); d6 déc cua dic
tinh ton that cong suit do o ri (dwong cong mau xanh) trong khoang nhiét d6 nay cting tuong
d6i 16n, ddng nghia véi viée gia tri ton thit cong suat ting nhanh, tuy nhién gia tri cta ton that
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khéng 16m - ting 8,66 1an (tir 0,97 dén 8,4 kW);

+ Trong khoang nhiét d6 trén 40 dén 110 °C: mirc d6 giam gia tri cua tén that cong
suat do ma sat nh6t va ton that cuc bo thap - khoang 1,58 1an (tir 58,97 xudng 37,34 kW); ton
that cong suat do ro ri tang chm hon khoang nhi¢t d6 trude (dudi 40 °C), tuy nhién, xét vé
gia tri thi 1é6n hon rat nhleu lan — ting 5 43 lan (tir 8,39 1én dén 45,54 kW).

- Pic tinh tong ton thit cong suat ciia hé thong thuy luc ciia may xtic ZAN = f(tq) la
mot duong cong phi tuyén (dudng cong mau do) c¢é diém cuc tiéu nim & giira (& nhiét d6 dau
khoang t; = 50 °C) chia dudng dic tinh thanh hai phén:

+ Phén dic tinh phia bén trai diém cuc tiéu c6 do doc rat 16n va cé chidu huéng giam
dan tir phia trai qua phai, nghia la khi nhiét do cua dau thuy lyc ting 1én, thi tong ton that
cong suét cua hé thong thiy lyc giam rat nhanh. Phan dic tinh nay twong g voi giai doan
may xuc lam viéc mot khoang thoi gian ngan sau khi khoi dong, nhiét do dau thay luc ting
dan tir nhiét d6 ban dau bang vé6i nhiét d6 moi truong khong khi xung quanh;

+ Phan dic tinh phia bén phai dlem cuc tiéu co dang gén tuyen tinh va chiéu hudng
tang dan tir phia trai qua phai, nghia 13 tong ton that cong suat ctia hé thong thiy luc ting dan
khi nhiét d6 dau thay lyc ting 1én. Nguyén nhéan cia hién twong nay la do do nhét cua dau
thity Iyc trong khoang nhiét do tir 50 dén 110 °C twong dbi thap (gia tri d6 nhét cta dau thuy
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 1a tong ton tht cong suat cua ca
hé thong thuy luc ting Ién. Phan dic tinh nay tuong g voi giai doan may xuc lam viée lau
dai. Vi vay, viéc tinh toan Iya chon cac thong sé cia cac yéu to thuy lyc, b6 lam mat dau phu
hop de dam bao diém can bang nhiét cua hé thong trung hodc gan véi diém cuc tiéu 1a vO
cung can thiét - gitip giam tong ton that cong suat ciia hé thong thiy lyc, nhiét do 1am viéc on
dinh cua dau, déng thoi tang hi¢u qua 1am viéc cia hé théng va tudi tho 1am viéc cua dau thuy
luc...

4. KET LUAN

- Trong qué 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 d moi trudng khong khi xung quanh dén gia
tri nhiét do lam viéc on dinh. Tuy nhién, dudi anh huéng cia sy thay doi nhiét o dau gia tri
cua cac loai ton that cong suat va tong ton that cong suat cua hé thong thay luc lai thay doi
theo quy luat cua nhitng dudng cong (do th; cua cac ham phi tuyen).

- Viéc nghién cttu anh hudng cua mdi quan hé giira nhiét do dau thuy luc va tén that
cdng suat caa hé théng thay luc may xdc thay lec mo 16 thién 12 rat can thiét, 1am co s& Xac
dinh tong ton that cdng suat, giai phuong trinh can bang nhiét cua hé théng thay luc, tir d6
diéu chinh diém can bang nhiét cua hé thng thay lec trang hoic tién lai gan diém cuc tiéu,
xéc dinh gia tri nhiét do 1am viéc 6n dinh cua dau trong hé thong thay luc...

- Két qua dat dugc caa nghién ctru: da xay dung thanh cdng mé hinh toan, modul phan
mém Matlab-Simulink dé tinh todn va mé phong sy bién doi gié tri ton that cong suat cia hé
théng thay luc theo nhiét d6 dau thay luc trong qué trinh 1am viéc cua may xdc thay lec mo 16
thién Komatsu PC750SE-7, ¢6 thé duoc sir dung khi nghién ciu van dé tuong ty caa cac dong
may xuc thuy luc khac va nhu mot tai liéu tham khao cho qua trinh nghién ctru va hoc tap
trong linh vuc chuyén nganh nhiét — thay luc trong cac hé thdng 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 h¢ thong CAD/CAM-CNC trén chwong trinh CATIA V5 dé
mo& phong thiet ke va che tao nira dwoi khudn ép chi tiet nhua

Lé Quy Chién”, Bui Thanh Nhu, Nguyén Manh Hung, Buii Duy Khuéng
Truwong Dai hoc Cong nghiép Quang Ninh
“Email: 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 duoi nap noi com dién
ung dung hé théng CAD/CAM-CNC trén phan mém CATIA V5. Két qua ciia nghién ciru dirge
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 dudi s tro givip ciia mdy tinh truée khi dwa
vdo san xudt thir nghiém.

Tir khod: CAD/CAM/CNC, gia céng c6 su tro giiip ciia mdy tinh, mé phong, thiét ké.

1. PAT VAN DE

Véi sy phat trién cia khoa hoc va ki thuat, con nguoi di ap dung cac thanh tyu cua
chung vao doi séng cling nhu trong san xuét. Trong thoi ky cong nghiép hoa, hién dai hoa,
may moc thiét bi dan dugc st dung dé thay thé va trg gitip con ngudi trong hau hét cac qua
trinh thlet ke gia cong, lip rap, kiém tra, dong goi... Bén canh d6 13 viéc phat trién cong nghé
tién tién vé Internet gip nang cao sy tuong tac gilta nguoi v61 may tinh. Qua dé gitip con
ngudi c6 thé kiém tra qua trinh gia cong ctia san pham ma khong can tryc tiép giam sat.

Song song v6&i cac nganh khoa hoc khac, nganh k¥ thuat co khi ciing ap dung nhiéu
thanh tyu vé khoa hoc, dic biét 1a diéu khién s6, phan 16n cac may moc trong cong nghiép
hién dai déu st dung cac may diéu khién theo chuong trinh so CNC (Computer Numerlcal
Control - Piéu khién s6 cé su tro givip cia mdy tinh). Nhu cau vé cai thién hiéu suit va do
chinh xac trong lap trinh CNC 1a 1y do chinh de phat trién nhiéu phuong phép sir dung may
tinh dé chudn bi cac chuong trinh gia cong chi tiét. Lap trinh CNC véi may tinh da xuat hién
tir nhidu ndm trude. Ban dau, & dang 1ap trinh dya trén ngdn ngf, chang han APT™ hodc
Compact II™. Tir cudi thap ky 1970, CAD/ CAM da c6 vai trd quan trong do bd sung dic
tinh hién thi cho qué trinh 1ap trinh.

CAD (Computer Aided Design - Thiét ké c6 sw tror gilip ciia may tlnh) bao quat linh vuc
thiét ké va vé k§ thuat. CAM (Computer Aided Manufacturing - San Xudt Véi su tror gilp cua
may tinh) bao quat linh vyc san xuat may tinh hda, trong khi 1ap trinh CNC chi 12 mét phan
nho trong CAM. Toan bo dbi twong cia CAD/CAM rong hon nhiéu so voi thiét ké, vé va lap
trinh. Pay la mot phan cia cong nghé hién dai, duoc goi 1a 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 khuon 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 thudc vao nhu cau cua thi truong, tham my,
chtrc nang, tudi tho,... Vi vay, thoi gian cho viéc thay dbi thiét ké dau vao cho dén khi gia
cong hoan thign san pham phai rat nhanh méi dép mg dugc nhu cau. Bang s tro gidp cua
mady tinh, cac qua trinh trén duoc rut 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 Iy 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. Dir liéu
Thong sb dau vao 13 ban vé& chi tiét ndp ndi com dién nhu (hinh 1):

275 Lo 43
- oon Bat dau
| n 4
4 ] tle} TN —
+ = [re/ " Nghién ciru ."” lrm‘mg.
== ] chon thong so cai tién SP
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Hinh 1. Bdn vé chi tiét Hinh 2. Quy trinh thuc hiecnCAD/CAM/CNC

%

2.2. Phwong phap nghién ctiru

Nhom tac gia chon sir dung phan mém _trong nghién ctru nay: CATIA dugc viét bang
ngodn ngit 14p trinh C++. CATIA 1a vién d4 nén tang dau tién ctia bd phan mém quan 1y toan
b6 1 chu trinh san pham ciia hing Dassault Systemes.

Quy trinh thyc hién gém céc budc nhu (hinh 2):

- M@ hinh héa chi tiét bang cong nghé¢ CAD - Module Part Design.

- Lua chon médt phan khuoén, tach khuon, tao khuon tiéu chuén 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.

- Xuat chuong trinh NC- Module Machining.

- Kiém tra qua trinh gia cong san pham CNC - Phan mém SSCNC.
3. KET QUA NGHIEN CUU
3.1. M6 hinh chi tiét

Tir cac thong sé dau vao, ta chon Module Part Design dé thiét ké chi tiét hinh 3:
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Hinh 3. M6 hinh hoa chi iét
3.2. Tao khuén cho sian phim

Sau khi mo hinh hoa chi tiét, ta dwa mé hinh vao méi truong Mold Tooling Design dé

hoan thién bd khuén cho chi tiét (hinh 4):

Hinh 4. Tao khuén cho san phdm
3.3. DPua khuon vao méi truong gia cong - CAM

Bo khuén ép phun cho chi tiét nhya sau khi thiét ké gom 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):
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Hinh 5. Tao chi tiét gia cong

Y CATIA V5 - [Process1: Setup Editor] Roughing.1 7 x| X
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Hinh 6. Cai ddt cdc théng sé gia cong
Cac nguyén cong co ban:
- Nguyén cong 1: Phay miat dau va phay tho;
- Nguyén cong 2: Phay tinh chi tiét;

- Nguyén cong 3: Kiém tra lai nguyén cong va cac thong s6 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

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



s A T —
i EUO’N G DAI HOC CONG NGHIEP QUANG NINH

B fe i Yo ot Job Hnam by 0/
'i'O’w'\ = I 8 (]
..... L | 08888
7l N1 G54 G21 G17 G80 G40 G90
el | Reuces | Cpestin | Ot | P | Pt | | G9%4 GO1 G98,
S 8 | N2TIM6;
s Pt {Crogom e Dnsa Spteme v b6 ot o Q». J N3 S70 M3 ;
- ¢ | N4GO X-8.486 Y151.508 ;
T Ot g | N5G43Z18. H1101 ;
e i | N6 Gl z8.F300. ;
ioun A% | N7Y146.408 ;
e Cnpasn %% | N8 X157.227 F1000. ;
- =1 | N9XI157.527 Y146.708 ;
b “w | N10G2X158.8 Y145.435 1637 J-
P tumetastn Tl et B ok ) .636 5
e ey @ N11 G1 X158.5 Y145.135 ;
imaiminy |, Somoiniie il - g |
e Clomiomiptai s ® | M30 ;
2 2 o S R | W % )
Sofseslf @
N5Ba%G89 @ #O BENY nT¢53358008E 0=#94 1878 24 e’.,.

Seectub pagest it o1 4 cptons

Hinh 8. Xudt chwong trznh NC
3.4. Kiém tra thye nghiém gia cong chi tiét

Sau qué trinh m6 phong va xuét 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 1y. Diéu nay gilp giam bat cac sai s6t khi gia cong mau thi (h|nh 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, k¥ thuat tinh toan ngay cang phéat huy
tac dung va la nhu cau khéng thé thiéu duoc.

Viéc nghién ctru tng dung cic phan mém CAD/CAM cho cac may CNC la linh vye rat
quan trong vi n6 khong nhiing 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 nghé, rat ngan
thoi gian va khoi 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 xuit.
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Két qua nghién ctru ciia bai bao c6 thé sir dung 1am tai liéu tham khao cho sinh vién hoc
tap va giang vién giang day nganh ky thuat co khi, dong thoi str dung lam tai liéu phuc vu cho
cac ky su thiét ké co khi trong cac nha may, xi nghiép co khi, cling nhu cac linh vuc 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 md hinh va diéu khién hoat dong cia rd bot sir dung
cac phan mém Solidword, Maple, Robot Simulator

Vi Thi Nhung
Truong Dai hoc Cong nghi¢p Quang Ninh
Email: vithinhung@qui.edu.vn

Tom tdt: R bét la mot doi twong mdy mdc co thé ldp trinh diéu khién, cé chirc ning
nhiém vy, co thé i ldp trinh, c6 thé dwoc diéu khién ti dong hodc diéu khién bang tay. Cung
Vi nhu cau sir dung ré bot ngay 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 irng dung chiing trong cdc
linh viee hoat dong khac nhau cua xa hoi loai nguoi, nhw nghién cieu khoa hoc - ky thudt, kinh
té, quéc phong va dan 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 cvru 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 citu, thiét ké va diéu khién hoat dong cia rd bt 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 cdc phirong trinh va md phong quy ludt chuyén
dong cua rd bot, md phong hoat déng cia rd 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
chat hwong bé tham sé dieu khién rd bt va cho viéc ché tao rd bot trong thec té.

Tir khod: R6 bét, solidword, maple, robot Simulator.

1. GIOI THIEU

Két cdu co ban cta ro bt gém: Pé 1 duge dit cb dinh hodc gén lién véi xe di dong 2,
than 3, canh tay trén 4, canh tay dudi 5, ban kep 6.[1]

Canh tay r6 bt 1a két cau co khi gdm nhiéu khau lién két voi ‘nhau bang cac khop
dong dé co thé tao nén nhiing chuyen dong co ban cua 1o b6t. N6 quyét dinh kha nang lam
viéc cua ro bdt. Tuy thudc vao sd khau va su t6 hop cac chuyén dong ma tay may co cac két
ciu va vung lam viéc khac nhau. Cac két cau thuong gip cua ré bot 1a ré bot kiéu toa do Dé
cac, toa do try, toa do cau, ki€u Scara, h¢ toa dd goc.

RO bét kiéu hé toa do tru, sir dung khop quay thay cho khop truot thir nhat. Ving lam
viéc ¢ dang hinh try réng. P9 cting viing co hoc cla tay may try t6t, thich hop voi tai nang
nhung do chinh xac dinh vi goc trong mit phang nam ngang giam khi tdm véi ting.

R bot kiéu toa do cau, khép thir hai dugc thay bang khép quay, ving 1am viée 1a khdi
cau rong. Do cung vimg cua tay may nay thap hon hai loai trude, con do chinh xac phu thuge
vao tam voi.

RO bot kiéu tay nguoi, str dung 3 khép quay, ‘vung lam viée gan gidng mot phan khoi
cau. Po chinh xac dinh vi phy thudc vao vi tri ciia phin cong tic trong ving lam viéc.

Ro bét kiéu Scara 1a 16 bét kiéu méi nham dép ung sy da dang cia cac qua trinh san
Xut. “Scara” 1a viét tat cia cum tir “Selective Compliant Articulated Arm”, tirc 1 canh tay
mém déo tuy y. Ba khop dau tién cia 1o bdt nay c6 cdu hinh R-R-T cac truc khép theo
phuong thing dimg.
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Hinh 1: Két cau co ban ciia ré bot [1]

Dua trén nhitng két cdu co ban 1o bdt, chung duoc thiét ké, san xuit, Ung dung voi nhing
loai ro bdt linh hoat hon, c6 thé giup con nguoi trong cac linh vue cua doi song va trong cong
nghi¢p. Chung duoc sur dung bét ctr khi nao dé giam nguy co gy nguy hiém cho con ngudi,
cung cap thém sicc manh hoic do chinh xac cao hon con nguoi. N6 ¢6 thé thay thé con nguoi
trong cac nhiém vy nhu: Tim kiém vat ’|I¢u nd, van phuyen hang hoa trong méi truong doc ha!
giam sat an ninh,... Tuy nhién, viéc che tao ro bot rat phuc tap, bao gom nhicu cong doan: thict
ke, ché tao, lap rap, dicu khien,... sao cho phu hop véi timg yéu cau cu the, dong thoi doi hoi do
chinh xac cao, lam viéc tin cay. Vi thé, viéc mé hinh hoa, di€u khieén hoat dong cua ro bot se
thuan tién cho khao sat, danh gia, hi¢u chinh’néng cao chat lugng bo tham so dieu khién rd bot
gop phan tang hi¢u qua cho viéc che tao rd bot, giam thoi gian thu nghiém, dieu chinh, giam chi
phi san suat.

Bai bdo trinh bay mot phuong an thiét ké, xay dung va mod phong quy dao chuyén
dong cua rd bot cong nghiép 3 bac tu do kiéu Scara. Cac loai rd bot khac hay rd bt co 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 mo6 hinh rd 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 ro bét bang phan mém Maple.

- M6 phong hoat dong ctia rd bdt bang phan mém RobotSimulator cho cac két qua quy
dao.

2. DU LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thiét ké mé hinh ré bét 3D

‘ R bot dugc thiét ké 1a loai Scara, 3 bac ty do, 1 bac tinh tién, 2 bic quay . Dya vao so
d6 dong hoc tién hanh thiet ke mé hinh 3D cua rd bot.

Khau 0(dé): Chon hé toa do X,Y,Z,c6 truc Z,tring vai khép 1, truc X, chon tly 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 véi khdp 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,co 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 d§ X,Y,Z;co truc Z;tring 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. Md hinh 3D Robot TRR (kiéu Scara)

2.2. Xay dung m6 hinh toan hgc
Tir viéc chon hé toa do va lya chon chiéu dai cac khau, ta cd bang dong hoc sau:
Bang 1. Bang dong hoc cua ro bot

Khéau 0i di ai i

1 0 di | a1 0
2 0» 0 a 270
3 03 0 az 0

Vi d1=0.55m; a1 =0.3m; a2 = 0.3 m; az = 0.28m.
Str dung Maple Thiét 1ap mo hinh biéu dién cac phwong trinh chuyén dong
Tu bang DH, ta co:

cos(@i) —sin(Bi)cos(a;) sin(fi)sin(a;) a;cos(Bi)

A, = 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
A=[5 0 1 oss (2)
o 00 1
[cos(82) —sin{#2)cos(270) sin(#2)sin(270) 0.3cos(62)
A, = sin(62) cos(62)cos(270) —cos(82)sin(270) 0.3sin(62) 3)
0 sin(270) c0s(270) 0
L 0 0 0 1
[cos(#3) —sin(#3) 0 0.28cos(63)
2Aq= 5111({1;5'3} cnsﬂ(fﬂ} ?1 0.285111383] )
0 0 0 1
0A,=CAlA, =
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

!l
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0A3:0A2:
[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(#2) cos(270) sin(#3) + 0.3 + 0.3cos(82)]

[sin(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 °As cho bief:t Vi tri va huérr}g cua khau thao tac trong h¢ toa dd cb dinh, hay Qéi
cach khac, la vi trf cua diém tac dong cudi va hudng cua hé toa do dong gan vao khau tai diém
tac dong cuoi trong hé toa dd co dinh, nén ta c6 thé bi€u dieén qua cac bién khdp 0i.
Hé phuong trinh dong hoc ciia robot,cac phuong trinh dai sé phi tuyén:
(fi =% — % =
L=y tq) — YE =
V2= 2~z =
fa=rc1(q) —epn(aB.n) =0
fs =cpl(a) —cpp(a.B.7) =0
\fe = c33(q) — c33(a, B, 71) = 0
Str dung Maple md phong quy luat chuyén dong cua ro bét:

(7)

0.859 044

0.804

0.1

=

L

=]
L
=

014

0.4

0 1 2 3 H 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
xg = 0.28 cos(82) cos(63) — 0.28sin(H2) cos(270) sin(#3) + 0.3 + 0,3cos(H2 (8)

Theo Phuong truc Y

vy = 0.28sin(#2)cos(H3) + 0.28 cos(H2) cos(270)sin(83) + 0.3cos(H2) 9)
Theo phuong truc Z

zz = 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
0.564 4
0.562 4
0.560
0558+
0.556

03544

0 1 2 3 4 3 ]

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. Diéu khién va mé phéng hoat dong cua ro bét

Céc hé théng diéu khién néu dudi day déu theo luat diéu khién PD (Proportional and
DerivativeController duoc goi 1 bo diéu khién dao ham). Khi thiét ké hé thng diéu khién, ta
bod qua dong hoc cua co cAu chép hanh, quén tinh dong co. Nhu vay, chitc nang ctia bd diéu
khién 13 tao ra momen can thiét dé truyén dong khop 1o bdt dam bao khop rd bdt ludn bam
theo vi tri dat.

qd t[{\—
1{:./ = Kp
Mdk E
& e robot =~
y et
- t? Kd

Hinh 8. So' do6 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 (q,9) +G(q) (11)

Trong d6 M(q) 1 ma tran khdi luong suy rong vudng cap n; V(qg,q) 1a vecton chiéu cua
céc thanh phan Coriolis va ly tim; G(q) 1a véc to n chiéu ctia cac thanh phan luc suy rong cia
cac luc c6 thé. Moi phan tor M va G 1a mdt ham cua g- vi tri cua tat ca cac khdp cua robot.
Moi thanh phan cta V 1a ham cua q.

Gia sir ma sat tai cac khép 1a ham cua vi tri va van tdc: F(q, q)

Chung ta thu dugc:
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7=M(@).0+V (9.0) + G(q) + F(q,0) (12)
Vi cach diéu khién chia tach thi ta cé:
Vé6i T 1a véc to n cic thanh phan momen dan dong cac khop.

Chung ta chon:

a=M(d), #=V(d,9)+G(q)+F(g.q) (14)

Vi luat diéu khién servo:

T :qd+ KVE+ KDE (15)

Trong d6: E=0q,—q

¥

T <
1 M(q) 4+~<?+7 Robot <q

V(g.6)+G(q)+ F(q.9)

:

Hinh 9. Hé diéu khién tay mdy phi tuyén
Két qua bang diéu khién thu duoc (hinh 8)
Tir cong thirc trén ta c6 hé dicu khién kin tay méy:
E+K,.E+K,.E=0 (16)
Vi hé phuong trinh la doc 1ap: cac ma tran Kpva Ky la cac ma tran duong chéo, do vay
phuong trinh trén co6 thé viét riéng cho timg khép:

ei+k;.ei+k, =0 17)

2.4. Mo phéng

St dung phan mém RobotSimulator - phan mém gia lap rd bdt, cung cip cac tng dung
vat Iy dé con nguoi ¢6 thé nghién ciru chuong trinh 1ap trinh ma khong phu thudc vao may
moc thuc té nham tiét kiém thoi gian va chi phi.

Phﬁn mém cho phep tai cac hinh vé 3D, lap rap cac khau két hop vé6i chuong trinh da
dugc thiét 1ap bang Maple, m6 phong chuyén dong r6 bot theo ding quy dao 1ap trinh (Khoi
tao RobotSimulator.exe, chon build rd bot, choq cac k}léu da vé duogc xuat ra tir ‘solidyvord,
dién thong s6 dong hoc tung khau va tai file diéu khién mé6 phong tur Maple. Phan mém ty
dong tiép nhan va mo6 phong hoat dong cua rd bot theo ding quy dao tinh toan).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua

. Tacgia thiét ké duoc mo hinh 3D r6 bt kiéu Scara, 1ap rap cac khau hoan chinh bang
phan mém Solidword.
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Xay dung mo hinh todn hoc v6i ma tran vi tri, vé dd thi quy dao chuyén dong cua
diém chap hanh trén co cau chap hanh theo cac truc va trong khong gian bang phan mém
Maple.

Str dung phan mém Robot Simulator mé phong hoat dong cua ré bdt theo dung quy
dao thiéet ké.

Bai bao da xay dung thanh cong mot phuong an thiét ké‘vé md phong quy dao chuyén
dong cua ro bot 3 bac tu do vdi sy ho tro ciia cac cong cu mém: Solidword, Maple, Robot
Simulator.

skt

Henze Srwmr

o bl @ LG 1B 16-CB150 138 o
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Hinh 10. Mé phong hoat dong ciia ré bét bang phan mém Robot Simulator
3.2. Thio luan

Két qua bai bao méi thé hién mot phuong an trong thlet ké, md phong hoat dong cua
16 bt 3 bac tu do theo quy dao 1ap trinh, tuy nhién cac thong so trong két qua hiéu chinh chua
duoc t6i uu dé co quy dao chuyén dong tot nhat. Téc gia s& tlep tuc nghién ctu 1ap trinh, mo
phong cac ro bt c6 bac tu do 16n hon va hi¢u chinh cac thong sd dé ¢6 quy dao chuyén dong
t6i wu pht hop véi cac yéu cau cu thé trong diéu kién 1am viéc 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 héa. Chung gitip nang cao chét lugng cudc sdng va giam tai tdi
da khoi luong cong viéc nang nhoc cho con nguoi voi tdc do 1am viéc nhanh chong, an toan,
chinh x4c, chat lugng va bén bi. Nhiing lgi ich ctia r6 bt trong doi sdng hién nay da hoan
toan chirmg minh rang, day chinh 1a mot trong nhiing phét kién vi dai nhat cua thoi dai 4.0.

Viéc m6 hinh héa, mé phong chuyén dong cua ro bt 1a can thiét dé khao sat, lira chon
quy dao chuyén dong ciing nhu t6i wu héa san xuit ro bdt.

Bai bao da xdy dung thanh cong mét phuong an thiét ké vam6 phong quy dao chuyén
dong cua r6 bdt 3 bac ty do voi sy hd tro cua cac cong cu mém: Solidword, Maple, Robot
Simulator. Phuwong 4n thiét ké, xay dung m6 hinh toan hoc va mo phong quy dao chuyén dong
ctia rd bdt trong bai bao c6 thé dung dé khao sat, danh gia va hiéu chinh nang cao chat luong
b0 tham s6 diéu khién rd bt nhdm téi uu héa b tham sé didu khién thuén lgi cho viée ché
tao 10 bot 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 suat cao
X4 ra tir cft chong thity lue trong qua trinh lam viée

Nguyén Khic Linh!”, Poan Vin Giap!, Lé Quy Chién? Lé Thi Hong Thing!
YTrieong Pai hoc Mo - Pia chdt
2Truong Pai hoc Cong nghiép Quang Ninh
“Email: khaclinhhumg@gmail.com

Tom tat: Ngay nay, trong khai thac than ham [0, thlet bi chéng thiy lec dwoe xem la
mét trong nhitng thiét bi quan trong nhdt cau thanh nén t6 hop co gi6i héa, né dam bdo
khodng khéng gian lam viéc an toan cho ngweoi va thiét bi trong quda 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 chdt long trong khoang duoi
xilanh cot chong tiang dan. Khi dp sudt trong xilanh cét chong l6n hon ap 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 thu"ong lieong chat long nay
dege xd tryee tiép ra bén ngoai dwong lo hodc dugc 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 ciu kha nang tan dung hiéu qua va de xudt phwong dn cdi tién so do thiyy
lyc cua 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 DE

Trong twong lai, ngudn ning lugng ngay mot can kiét, di kém voi viée tidu thy ning
luong s& gay 6 nhiém moi trudng, vi vy viéc nghién ctru giai phap dé tiét kiém nam luong
dam bao an toan trong qua trinh khai thac than 1a hudng di dung dan, bén viing va hop 1y cua
nganh than. Xu huéng khai thac than trong thoi gian hién nay va tuong lai da phan ap dung
C()ng nghé khai thac than ham 10 [1, 2]. Qua trinh khai thac co ban gdm chéng giit, khau than
va van tai. Trong do, vige chong do 1o nham dam bao khoang khong gian lam viéc an toan
cho nguoi va thiét bi. Theo tién d6 tién guong 10 cho, dién 16 tran s& dugc chdng giir kip thoi
theo chu ky khau va phai dam bao hai nhiém vu chinh:

- Chéng giir va diéu khién ap luc da vach;

- Phuc vu viéc pha hoa va che chin dat da pha hoa khong roi vao khu vue 1am viéc.

bay la cong viée rat vat va, chiém s6 luong lao dong 16n (c6 thé chiém téi 60% khdi
luong cong viée néu sir dung cot chdng don). Viée chong dd 10 c6 thé thuc hién bang cach sir
dung cot chong don két hop véi cac xa ndc bang kim loai, gia d&, gian chdng thiy lyc tu di
chuyén.

Dudi tac dung cua ap lyc mo nen xubng cot chong 1am cho ap suit trong cot chbng
tang 1én dén khi 16n hon 4p sudt an toan cai dat cho van, van an toan sé mo dé xa bt mot
phan chét long ra khoi cot chong dé dam bao an toan cho cot chéng. Luong chét long nay
duoc chuyén sang duong thap ap. Gay lang phi ngudn ning luong dang 18 co thé thu hoi
dugc. Vi vay nghién ctru tinh toan thu hdi 4p suét cao cua cot chdng trong qua trinh 1am viéc
1a rat cap thiét.

2. NOI DUNG NGHIEN CUU
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2.1. Co s& Iy thuyét dé xac dinh ap lwe mé 1én thiét bi chdng

Theo gia thuyét dim cong xén, duoc dé xuét boi cac gido su V. D. Slesarev va G. N.
Cuznhesov, [3] cho rang khi vach 1a da rin va phan 16p ¢ cac 16 cho du dai thi n6 lam viée
nhu nhimg tdm dam cdng xon (hinh 2). Nhimng tam dam nay duoc ngam chit mot dau trong
khdi nguyén trudc guong 16 cho, con dau kia treo tw do bén trén 16 cho va khoang tréng da
khai thac hoac tua 1én vi chong 10.

Tuy thudc cac tinh chat cua cac 16p da vach truc tiép va vach co ban s& c6 hai truong
hop xay ra:

Trwong hop thir nhdt: duge goi 1a vi chéng 16 chg lam viéc ¢ ché d6 tai trong cho
trudc, ¢ day do vong f1 cua dam vach truc tiép 16n hon d6 vong /> cua dam véch co ban theo
tuyen gdy cua vach truc tiép (hinh 1, a). Do c6 su tach 16p giita hai tim dam, cho nén chi co
dam vach tryc tiép gay ra ap lyuc tac dong 1én vi chdng 10 cho.

Truwong hop thir hai: duge goi 1a vi chéng 16 cho lam viéc ¢ ché do bién dang cho
trudc, lac nay fi< f2 (hinh 1, b) cho nén bén canh ap luc do dam vach tryc ’tiép gy ra, con cb
ap luc do dam véach co ban, truyén qua vach truc tiép roi tac dong 1€n vi chong 10 cho.

a - Khi vdach co ban khéng truyén dp liecc xudng vdch triee tiép;
b- Khi véich co bdn cé truyén dp lirc xudng vdch triee tiép
Hinh 1. So dé tinh dp lyc mé trén vi chong lo cho
~ Gia thuyét dua ra cac phuwong phap xac dinh 4p luc mé trén ca vi chéng gan guong va
vi chong phé hda.
Gia thiét rang chi c6 vach truc tiép tao ra ap luc trén cac vi chong gan guong va ap luc
nay phan b tuong dbi déu trén ca chiéu rong 10 cho. Nhu vdy, trong ca hai truong hop néu
trén déu c6 thé tinh ap lyc trén mot don vi dién tich ¢ ludng gan guong bang cong thirc sau:

P, =nhcosa, T/ m? (2
trong do: o - Goc dbc cua via, do.
v1. - Khdi lwong riéng cua dat d4, T/m®.
Ap luc ciia ddm vach truc tiép tic dong 1én hang vi chdng pha hoa cia 1o chg
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hy,(3b* +8bl  +617,)
8b

Con néu fi<f, thi phai tinh theo so dd 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'=

cosa,T/m (2)

vOi:
T
b

Trong d6: T - Ap luc tao boi qué trinh ubn ctia vach co ban, thong qua véch truc tiép
de tac dong lén vi chong pha hoa, T/m.

3l,
(b+ 5 jCOSaT/m 4)

Gia thuyét ap lyc mo ling tru truot cia gido su P. M. Tsimbarevich [3] duoc dé xut
cho cac via nam ngang khi vach la cac dé yéu lién két kém.

Hinh 2. So d6 hinh thanh ldang tru trueot trén 16 cho A, B, C, D — gidi han ciia lan tru trot

Ap lIyc trén vi chdng 10 chg khi vach yéu va lién két kém phat sinh boi trong luong
cua no trong lang try ABCD (hinh 2), bi tach ra khoi dia khéi theo bé mat CD va dich chuyén
vé phia khoang ’trong da khai thac bang cach quay quanh diém D. Su quay nay giy ra do
nghiéng va d¢ udn cua vach phia trén 16 chg theo bé mdt 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 cua d4 mé trong lang tru ABCD, tinh cho mgt don vi chiéu dai 10, béng
tri s6 &p luc mé duoc xéac dinh theo cong thure
Q=hly,T/m (7)

Chiéu rong | cta ling tru biang budc pha hoa da vach, nam trong khoang 1,5 - 4 m.

Chiéu cao hi cua lang tru phu thudc vao chiéu cao ho ctia ving pha hoa va hé sb toi
cua da k, tuc la

h
h =-—%,m (8)
k
Tur day ap luc trén 1m? dién tich noc 10 cho sé 1a
=yh =— T /' m? 9)
v6i: m — chidu day cua via than, m.
Tir nhitng 1y thuyét tinh toan trén s& 1a co s ban dau trong viée tinh toan thiét ké thiét

bi chdng ciing nhu tinh kha khi ciia viéc ¢6 nén ap dung giai phap thu hdi ap suit cao tir cot
chong hay khong.

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



TRUONG PAI HOC CONG NGHIEP QUANG NINH

2.2. Nguyén Iy 1am viéc ciia hé théng cip dich diéu khién cft chong gian chdng co gi6i
hoa

Nguyén Iy 1am viéc cia hé théng cap dich diéu khién cot chdng 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
lyc cua cot chéng thdng qua cac ong dan va duoc diéu kién bang van phan phdi thay luc 6. Bé
tao luc chéng ban dau, nguoi diéu khién tac dung 1én tay diéu kién cua van sang vi tri C. Chat
long thuy lue di qua van mot chiéu 5 va di vao khoang dudi cua cot Chong, nang tam xa néc cua
gian chéng ap vao da vach tao luc chéng ban dau, khi &p suat Chong dat gia tri Pua (ap Suat
chéng ban dau) gat van Vé vi tri cii (vi tri B). Sau mot thoi gian chéng (T1) &p suat trong cot
tang dan dén diém 3, ldc nay &p suat trong cot di vuot ngudng cho phép cua van an toan va bat
dau xa bét chét long vé duong thip 4p 1am cho &p suit trong cot giam xudng dén diém 4. Chu
ky nay dién ra lién tuc dén hét thoi gian 1am viéc To. Sau do 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.

i
alllc
duirng | moudng
thap ap cao ap

Hinh 3. So do thiy lyc cia ¢t chong [4]
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Hinh 4. Chu ky lam viéc cia cdt chéng thiy lyc trong 16 cho

Trong do (hinh 4):

T - thoi gian hoan thanh mét chu ky chdng;

T1 - thoi gian ap luc chbng ban dau tang dén gia tri ap sut cai dat mo cua van an toan;
T2 - thoi gian gia chong lam viée 6n dinh; Ts thoi gian thu cdt chong; Ta thoi gian di chuyén
gid; Ts thoi gian tao luc chong ban dau.

Thong thuong, trong mot 16 chg c6 khoang 80 dén 120 gia chéng 1am viéc dong thot,

mot gid co tu 2 dén 4 cdt chong va mot cdt cd duong kinh trong cua than xilanh 1a 200 dén
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400 mm. Qua tim hiéu, véi cac loai gia chéng, trung binh mot chu ky chdng, cot chéng ha
thap xudng 100 dén 150mm tuy thudc vao diéu kién dia chét cta noi ap dung. Qua do thdy
rang, luong chét 1ong ap suit cao mat di trong mot chu ky chéng cua 10 cho 1a rat 16n, gay
lang phi ning lwgng, ma dang 1& c6 thé thu hdi duge [5].
2.3. P& xuit giai phap

Tir nhitng phén tich va tim hiéu tinh kha thi cta viéc thu hdi chat 1ong thity luc ap suat
cao (chat 16ng thuy luc thoat ra khi ap sudt trong cot vuot qua gia tri cho phép). Nhém tac gia
da nghién ctru va dé xuét thay ddi so dd thuy luc cép dich cho cot chéng, dé dat duoc muc
dich thu hoi luong chat 10ng c¢6 ap nay. Khi ap suit trong cot vuot qua gia tri cho phép cua
van an toan 4, thi van an toan s€ mo (dé xa) /dung dich nhil twong cao ap trong khoang dudi
cta xilanh cot chéng qua éng din vé duong cap dich cao dp qua van mot chiéu 7 (hinh 5). Tuy
nhién, truéc khi di vao dudng cao ap dong chat 16ng cao ap nay can duoc lam 6n dinh bang
binh tich nang dung tich nho sd 3 voi muc dich diéu hoa ap suat. Boi vi 4p suat thoat ra tir cot
d6i khi rat 1on va dot ngot néu chuyén tryc tiép vao dudng chat long cao ap s€ gay ra cac xung
dong 1am anh hudng dén céc linh kién thity luc khac va gdy mat an toan.

" 5
/

duong f \Elu'f:r'ng
thép ép cao ép

SS

Hinh 5. So do thiy luc ciia cét chéng cé kha ning thu héi dp sudt cao
3. THAO LUAN

Cong trinh nghién ciru nay chi dimg lai 6 deé xuat ¥ tudng nghién ctru, dé trién khai sang
kién nay vao thuc té can phai tiép tuc nghién ciu vé tinh kha thi va tinh an toan cho hé thong
va nguoi st dung, do tung diéu kién dia chit khac nhau thi d6 6n dinh cta da vach la rit khac
nhau. Cé truong hop méi 6n dinh ap lyc cua da vach 1én gian chéng gan nhu khong thay d6i
dan dén ning lugng thu vé 1a khong dang ké, tuy nhién, nhiéu via c¢6 do 6n dinh kém, ap luc
mo 16n thi viée trién khai 4p dung 1a rat dang dé can nhic. Mit khac, ngdy nay ning luong
ngay cang khan hiém, vi vdy tan thu nhitng ngudn ning luong dé ting hiéu qua 1a rat can
thiét, gop phan giam gi 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 vigc tinh toan ap lyc mo Ién tbiét bi chéng 1a cong viée rat phirc tap, tuy nhién
no rat quan trong trong viéc tinh toan thiét ke thiét bi chong cting nhur tinh kha khi cta viéc co
nén ap dung giai phap thu hoi ap suat cao tir cot chong hay khong.

- Ttr nhitng can cur va sy hiéu blet ciia nhom tac gia, ching to1 da dé xuat phuong an
t61 wru nham tan thu dugc ngudn ap suit cao tir cot chéng bang cach ndi du ra cua van an toan

vao duong cao ap két hop voi van mot chiéu va binh tich ning c¢& nho, dam bao gian chdng
lam viéc mot cach hi¢u qua ma van an toan cho cac thiét 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 Poean', Quy Chien Le?, Thi Hong Thang Le!
'Hanoi University of Mining and Geology
Quang Ninh University of Industry

Abstract: Today, in underground coal mining, anti-hydraulic equipment is considered
one of the most important devices constituting a mechanized compley, 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 thong theo thoi gian thuc
tir anh carmera giam sat

Nguyén Héng Quan
Truong Dai hoc Cong nghiép Quang Ninh
Email: cdmhongquan@gmail.com

Tom tat: Tinh todn luu luong giao thong 1a mgt trong nhitng burdc dau tién trong quy
hoach dé thi va qudn 1y co sé ha tang giao thong. Luu hrgng giao thong thuong duwoc do bang
cach su dung cac vong day cam ing ldp ngam, hodc dém bang phirong phdp thii cong. Tuy
nhién, cdic phwong phdp nay khé ap dung trén dién réng do chi phi cao, mar dwong xuéng
Cdp. Chiing t6i tinh luu lwong giao théng bang cach si dung diF liéu video chd fwong 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 lheu hrong
giao thong, ching tdi gidi thiéu mét thudr todn dé dém cac phwong tién giao thong dia 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 xudt. 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 théng thong minh, YOLO4, phan logi hinh anh, tinh todn luu lwong
giao théng.

1. GIOI THIEU

Ngay nay, voi tbe do do thi hoa cao, s6 luong phuong tién giao thong trong mang ludi
duong do thi di ting 1én dang ké. Tong cuc Thong ké cho biét, nim 2021, trén dia ban ca
nude xay ra 11.454 vy tai nan giao théng, bao gdm 7.370 vu tai nan giao thong tir it nghiém
trong tr¢ 1én va 4.084 vy va cham giao thong, 1am 5.739 nguoi chét, 3. 889 nguoi bi thuong va
4.109 nguoi bi thwong nhe [1]. Khi dan s6 dong ciing ddng nghia véi sé 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 (Bo Giao thong van tai) cho thay riéng TP.HCM mét khoang 1,3 ty USD mdi
nam. Ctr 1 gid ket xe, Thanh phd mét 1,2 ty dong, va 2,3 ty dong do 6 nhi&m moi truong tir
cac phuong tién co gidi. Tai Ha Noi, tinh trang ket xe cling gy thi¢t hai 1 - 1,2 ty USD/nam
[2]. Tac nghén va un tic giao thong giy ton that 16n Vé kinh té hau qua truc tiép cta né 1a:
lang phi nhién liéu, phat thai khi nha kinh tang cao, ton that vé thoi gian chét cho cong dong.
Do d6, cac yéu cau vé giao thong phai duoc giai quyét trong mot he thong giao thong thong
minh dé dam bao giao thong an toan, dap ting va hiéu qua cho tat ca moi nguoi.

Hiéu dugc hanh vi giao thong dudng bd 1a mot thanh phan quan trong ciia mé hinh
giao thong thong minh. Udc tinh luu luong giao thong 1 budc dau tién dé xac dinh cac mo
hinh giao théng duong bo, gop phan vao qua trinh 14p mo 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 duge thuc hién bang cach sir dung vong day
cam Ung lap ngam dudi long dat, hodc dém thu cong. Tuy nhién, cac phwong phép nay tén
nhiéu cong stre, ton kém, kho cai dit va co the khong chinh xac. 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 &
nhimg khu vuc rong 16n. Ngay nay, hé théng camera giam sat ngay 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 tyc, ching tao ra mét lugng 16n dir li€u dong gop vao dir li€u 16n. Nhitng
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phat trién gan day trong nghién ctru thi giac may tinh da nang cao nhu cau str dung hinh anh,
dé giai quyét cac van dé thuc té nhu: Phat hién tic nghén giao thong [4], nhan dang bién sb xe
tu dong [5]. Tuy nhién, viéc wdc tinh luu luong truy cip bang cach str dung thuat toan thi giac
may tinh cho bd dir liéu camera giam sat van dang trong giai doan phat trién rat sém. Co
nhiéu kho khian trong viée luu trit, xir Iy va phat trién cac thuét toan hiéu qua dé phan tich dir
li¢u tir camera giam sat [3].

Nghién ctru ndy nham muc dich tra 16i ciu hoi nghién ctru: Cé thé udc tinh duge luu
luong giao thong tir cac camera giam sat giao thong (CGSGT) chét luong thap trong thoi gian
thuc khong? Chung toi tip trung vao mot sb dit liu quan tric dugc tir TP. HO Chi Minh. Sb
luong phuong tién dugc thu thap cho nam loai phuong tién: 6 to0 con, xe buyt, xe tai, xe
conterner va xe mo to. Ching t6i huén luyén thudt toan [6] dé phat hién va phan loai phuong
tién, phat trién thuat toan do dém luu lugng theo thoi gian thuc.

Hinh 1. Téc 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 tng dung cong nghé phuc vuc doi séng. Pién hinh 13 cac tng dung gidm 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 twong dwa trén Mang No ron Convolutional
(CNN) da dugc ap dung rong rai cho cac ing dung giam sat phuong tién luu thong. Cac 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. Cac cong cu do tim mdt giai doan nhu Single Shot Detector (SSD) va YOLO
thuong nhanh va dy doan cac hop gioi han dbi twong cung véi cac 10p trong mot _duong
truyén mang duy nhat. Nguoc lai, phat hién hai giai doan xay ra trong hai giai doan. Pau tién,
mé hinh dé& xuit mot tap hop cac khu vyc quan tam bang cach tim kiém c6 chon loc hodc st
dung Mang Dé xuat Khu vuc (RPN). Sau d6, mot bd phan loai chi xtr Iy cac ung vién khu vuc
dé xac dinh cac ddi tuong [9]. Do d6, thuit toan phat hién hai giai doan c¢6 xu hudng cham
hon (cac thuat toan ho R-CNN bao gom R-CNN géc, Fast R-CNN, Faster R-CNN va Mask
R-CNN).

Phat hién, phan loai va theo doi ddi tuong phuong tién 1a ba nhi¢m vu chinh lién quan
trong khi xir 1y bo dit liéu video dé wdc tinh luu lwong giao théng [3]. Phat hién ddi tuong lién
quan dén viéc v& cac hop giéi han xung quanh cac ddi tuong quan tdm dé dinh vi n6 trong
hinh anh. Phan loai giup xac dinh cac ddi tuong thanh cac 16p khac nhau nhu “6 t6, xe buyt,
Xe tai, xe mo to”.

Vao nam 2015, Redmon et al. da gidi thiéu You Only Look Once (YOLO) nhu mot hé
thong phat hién do6i tuong nhanh chong, chinh xac va theo thoi gian thuc[10]. Redmon da
phat trién va trai qua mot so sira d6i vé kién trac cho dén khi san xuat YOLOV3 vao nim 201 8
[11]. Vao nam 2020, YOLOv4 dugc gi6i thiéu 1a mot may do nhanh hon va chinh x4c hon tat
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ca cac may do dua trén CNN hién c6 [12]. Tuy nhién, qua it su cht y dén viéc nghién ctru sir
dung YOLOv4 dé phat hién déi tuorng trén xe.

Nhiéu tac gia cung da phat trién cac thuét toan Theo ddi dbi twong va phén tich dudng
chuyén dong ciia mot ddi twong qua cac khung hinh khac nhau. Tuy thudc vao muc tiéu theo
ddi, c6 hai loai thuat toan theo ddi nhu: Theo ddi mot dbi tugng (SOT) va theo doi nhiéu ddi
tugng (MOT). Trong SOT, mdt dbi twong duy nhét duoc theo ddi ngay tir dau, trong MOT thi
mot s6 dbi twgng duoc phat hién va theo ddi tir khung nay sang khung khac [13]. Hai vi du
ndi tiéng vé thuat toan SOT bao gé)m: Loc Kalman va Loc hat, trong khi SORT va
DeepSORT 13 hai thudt toan MOT hién dai nhat [13]. Trong nghién ctru cua [13], sir dung
DeepSORT dé theo dbi phuong tién va cac duong o dé dém giao thong. Tuy nhién, hudng
chuyén dong cia xe khong dugc xem xét v6i nhidu ludng giao thong khac nhau. Vi viy,
nghién ctru nay duoc thyc hién tinh toan luu luong truy cédp trong thoi gian thyc ttr CGSGT
xem xét nhitng khoang tréng nay.

3. PHUONG PHAP NGHIEN CUU

f % i I - ™

Anh Huiin luygn
» YOLOY4
— - 'y
Che trong 80 cho

) . mé hinh

Video '
Camera giam st
e s X \ Phit hién di o ng
aiao thing ;
Tinh todn hru hrong gias | Gidm st dibi trgmg

thing

Tinh toin lwu luyng

Biéu dd lwu lwong giao |¢
thing thini gian thure ‘-‘

Hinh 2. Phuong phap tinh todan luu luwong giao thong theo thoi gian thuc

Nghién ctru nay, chling t0i tinh todn luu lugng giao thong theo thoi gian thye tr dit
liéu CGSGT co chat lugng thap. Trudc hét, chung toi phan loai cac phuong tién va thu dugc
tdc d6 luu thong dua trén hudng di chuyén cia chung. Dé dat dugc muc tiéu nay, ching toi
huén luyén thudt toan YOLOv4 véi tap dit li¢u hinh anh tuy chinh dugc thu thép tir camera,
dé phat hién nam 16p ddi tuong la xe con, xe buyt, xe tai, xe conterner va xe mo td. Sau do,
cac trong s6 da duoc huin luyén ¢ trén s€ dugc su dung cho mo-dun tinh toan luu lugng 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, mé-dun nay duogc chia thanh
ba nhi€ém vu phu: phat hién phuong tién, theo ddi phuong tién va udc tinh luu lugng giao
thdng. Mo-dun phat hién phuong tién s& vé& mot hop gidi 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 ching t6i ¢6 thé dé& dang ap dung cho bat ky vi tri nao
tuong tw v4i rat it stra d6i va mé rong cho céc vi tri phirc tap v6i nhitng thay doi dya trén mirc
do phuc tap.

3.1. Dix liéu

Chung t61 thu thap dir lidu tir cAc camera giam sat giao thong theo thoi gian thuc 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. Mét s6 vi tri gdn camera gidm sdt giao théng ¢ TP. HCM

Trong nghién ctru dién hinh ctia minh, chung t6i chon dai 10 Duong Ba Trac, Ky Con

Qudc 16 13, Qudc 16 1. Tap dir liéu hinh anh dugc sir dung dé huan luyén YOLOv4, trong khi
tap dir licu V1deo dugc str dung dé xéc thyc thuat toan dém ludng luu luong truy cép thoi gian
thuc. Tat cac cac dir liéu déu thu thap trong thoi gian 1a ban ngay dé c6 chat luong t6t nhat.

Trong tuong lai ching t6i s€ tinh toan luu lugng ca véi thoi gian ban dém
Bang 1. Dir liéu anh

-~ 2 =
@w thando ,vedo m PHUONG
o G832 -

Loai phuong S6 lwong
tién anh
Xe con 13.200
Xe buyt 152
Xe tai 823
Xe conterner 1214
Xe mbd td 12641

Bang 2. Dit liéu video

Thoi gian So
ket thic | frame

Mo ta Thoi gian

bit dau
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 cta mo-dun phat hién phuong tién 1a b6 YOLOv4 mot giai doan [6]. Mo
hinh nay da duogc huén luyén dya trén tap dir liéu 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 thuc hién quéa trinh huan luyén.
Qua trinh huin luyén dugc thuc hién béng cach st 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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Bang 3. Do chinh xdc cua thudt toan phat hién phwong tién
Xe con Xe buyt Xetai | Xe contener Moto

Phuong tién
Do chinh xéc (%) 96.28 91.35 92.75 89.21 82.68

Theo bang trén, d chinh xac trong viéc phat hién phuong tién 1a md t6 c6 do chinh
xac 14 thap nhét. Didu nay c6 thé giai thich 13, trong diéu kién canh quay khong 16 rang, thuat
toan thuong nham 13n giita ngudi (person) di bo va mo t6. Vi diéu kién giao thong thuc té tai
Tp. HO6 Chi Minh, chiing t6i ¢ thé ap dung ca hai trudng hop nhan dang nay cho cung mot
phuong tién giao théng 1a mé t6 dé tinh toan luu lugng giao théng noi t61 boi muc 3.3. B
chinh x4c nhan dién xe con 1a cao nhét do dit liéu huan luyén vé xe con la cao nhat, c6 c6 gia

tri 1a 96,28%.

\ -
Hinh 4. Ket qua nhan dang logi phwong tién giao thong
3.3. Tinh toan luu lwgng giao thong
Trong Hinh 5, 13 khung hinh dé phan tich, nhan dang d6i tuong va dém cac d~6i tuong
di chuyén qua line. Trén khung hinh, d6 la duong "nhi€u lan", noi c6 hai lan cho méi huéng
di chuyén nguoc chiéu nhau. Toc d luu lugng giao thong cé thé duge dinh nghia 1a s6 luong
xe n trong khodng thoi gian t tai vi tri quan sat i1 trong mang luéi giao thong dugce dua ra baoi
phuong trinh (1).

Xf== (1)
Trong do:
X114 toc d6 ludng giao thong
n 14 s6 luong xe tham gia giao thong
t 1a thoi gian di chuyén
K T — x
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Hinh 5. Khung hinh phan tich: Toa d¢ line (L1[0],L1[1],L2[0],L2[1]) va cdc ddc trung cua
hop gioi han doi twong (toa do x, y, rong w, cao h)
Chung t6i phan tich ting khung hinh trong tap hop khung hinh (frame) cua canh quay.

Khi mdt chiéc xe duge phat hién di vao mot 1an cu thé, né s& dugc phan loai va theo ddi qua
cac hop gio1 han (box) khac nhau. Chung t61 st dung phép tinh todn hoc don gian xac dinh
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cac diém giao cat gitra vi tri ciia hop gidi han cac duong (line) di xac dinh. Khi tdm cia cac
hop gidi han vuot qua toa do cua duong line gidi han thi dém duge xac dinh tang 1én 1. Viéc
dém ciing thyc hién theo timg hudng di chuyén khac nhau. Thuat toan cta chung toi ghi s6
lugng luu lugng truy cép theo thoi gian thyc vao mot t€p van ban. Ching t6i st dung thu vién
pandas python 6 va matplotlib FuncAnimation 7 dé vé& biéu do truc tiép ctia ludng luu luong.
Hinh 5 minh hoa hé théng tinh toan luu luong giao thong theo thoi gian thuc dua trén
YOLOv4 dugc huin luyén tiy chinh. Biéu d6 hién thi luu lugng giao thong theo thoi gian
thuc dugc trinh bay trong hinh 6.

Dé danh gia do chinh xac, ching t6i da dém thu cong s6 lugng phuong tién trong mdi
16p cho canh quay video dugc phan tich va sir dung lam gia tri trung thuc. Sau do, gia tri do
chinh x4c duoc do bing cong thirc 2.

50 lweng dwec phat hién (2)

D6 chinh xac = — - — -
j 56 lweng cac phwong tién thue té

Quoc Lo 1 - Ba Lang 28.Feb 2022 10/05:27

Hinh 5. Line gioi han (mau vang) trong khung hinh dé tinh toan heu lwong giao thong

Bang 4 minh hoa d¢ chinh xac cho video dugc xem xét ¢ cac thur nghiém. B chinh
xéc trung binh dbi véi luong giao thong “Phai” 1a 0,726, trong khi “Trai” 1a 0,806 cho tat ca
cac loai xe. Viéc dém s6 phu’(mg tién xe con c6 do chinh xac 16n hon ca: dat dugc diém chinh
xé4c trung binh 13 0,95. Pdi v6i vi tri ma chung t6i khao sat, phan 16n cac phuong tién giao
thdng 1a cac hang xe hoi. Tuy nhién, do chinh xac phét hién cho 16p xe contener thap nhét
(diém chinh xac trung binh: 0,67), do sb luong hinh anh xe contener trong tap dit liéu huin
luyén thép hon. Ngoai ra do xe contener thudong dai, thuat toan cé thé nhan dang nham 1an
thanh 2 xe riéng biét (dau kéo va thung xe).

C6 mdt s6 han ché can dugc xem xét: anh sang c6 thé thay ddi vao cac thoi diém khac
trong ndm, ban ngay va ban dém ciing khac nhau. Trong twong lai cin phai tinh toan dbi voi
cac thay d6i nay. Ngoai ra, chiing toi ciing khong theo dai dugc cac ddi tuong xe trong mot sd
khung hinh khi hinh anh kém chét lugng. Két qua 13, mot s6 ddi tuong phuong tién bi bo sot
khi thyc hién thuat toan dém ludng.

Lwu lvong giao théng

20

—TT ] — P hai

Hinh 6. Biéu do heu lrong giao thong theo thoi gian thuc
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Bang 4. Do chinh xdc tinh toan luu lwong giao thong

Phwong tién S6 lwong phuwong S6 lwong phwong Do chinh xac
tién thuc te tién phat hién

Trai Phai Traéi Phai Traéi 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 to 450 684 383 534 0.85 0.78

4. KET LUAN

Trong nghién cru nay, ching t6i tdp trung vao viéc tinh toan luu lugng giao thong
theo thoi gian thuc, bang cach sir dung CGSGT chat lugng thap. Chung t6i da huén luyén mo
hinh YOLOv4 dé phat hién nam 16p ddi twong phuong tién: 6 to, xe buyt, xe contener, xe tai
va xe mo t6. Két qua thir nghiém ciia nghién ciru nay cho thay rang, mé hinh cé thé c6 duoc
d6 chinh x4c cao cho loai xe con (92.5%) & cé hai chiéu duong. Tuy nhién, vi tap dir liéu hinh
anh huin luyén khong can bang, d6 chinh xac giam twong ung ddi véi phan 16p con lai.
Trong cong viéc tuong lai, ching t6i s& huan luyén thuat toan YOLOv4 véi bo dir liéu 16n va
da dang. Ngoai ra, chung t61 hy vong s€ ap dung cong viéc nay cho cac duong ngang phrc tap
hon va xem xét trén nhiéu lan duong.

Céac nha chirc trach c6 thé st dung thuét toan cua chung toi dé giam sat ludng giao
thong, x4c dinh sy bat thudng cua giao thong va phat trién cac ké hoach mé rong giao thong.
Ngoai ra, co quan diéu khién giao thong c6 thé dua ra cac quyét dinh diéu chinh giao thong
t6i wu nhu: Diéu chinh ludng giao thong va thay d6i do nhip dén giao thong dugc tinh toan tbi
uu dya trén luu lugng giao thong thoi gian thyec.
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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 ly va san xuat dwgc pham

Nguyén Kim Lién'*, Bui Trung Kién? P Nhu Y3
'Khoa Duoc, Bénh vién Viét Dirc Ha Ngi
2Truong Dai hoc Cong nghiép Quang Ninh
3Pai hoc Mg - Pia chdt
*Email: kimlien2304@gmail.com

Tom tdt: Cong nghiép 4.0 1a qué trinh chuyén déi manh mé bai céng nghé théng tin,
tri tué nhan tgo, ki thudt sé... Cong nghiép 4.0 1a nén tang san xudt két noi siéu di liéu, giam
sat, diéu chinh quéa trinh ti déng theo thoi gian thue. Poi Véi nganh dwoc pham, theo truyeén
thong qué trinh san xudt dua trén nhing théng sé cé dinh, chu trinh san xudt pha ché duoc
xay dung tir trudc. Ngay nay, sé lirong lon cac thiét bj thdng minh tham gia vao cac qué trinh
va cong nghé san xudt dwgc pham da dwa dén co héi 16n trong qua trinh tin hoc hoa va tu
déng héa doi Véi nganh dwoc pham. Véi si hé tro cia cong nghé 4.0, qua trinh dy sé duroc
danh gid va kiém soéat lién tuc cac thong so. Ngoai ra, thdng tin két néi tir cac hé thang cua
toan bé qua trinh sé duoc cap nhdt thuwong xuyén, dwa dén viéc thay doi cdp nhdt thwong
xuyén chu trinh sdn xudt va pha ché méi. Bai viét trinh bay danh hudng ciing nhw loi ich cua
cdng nghé 4.0 trong viéc quan 1y va sdn xudt dwoc pham, tir @6 dé xudt md hinh quan Iy va
san xudt diwrgc pham da trén céng nghiép 4.0 nham tgo ra cac hé sinh thai san xudt méi. Két
quda nghién ciru sé la don bdy dé thuc hién nha may dwoc pham thdéng minh.

Tir khoa: Cong nghé 4.0, duroc pham, san xudt thuéc.

1. PAT VAN PE

Theo s6 liéu ctia IMS Health, Viét Nam 13 mot trong 17 nudce xép vao nhom cé muc
tang truong nganh dugc cao nhit (pharmerging markets). To chae Y té thé giGi (WTO) phén
loai mtrc d6 phat trién cong nghiép duoc cua cac quoc gia theo 4 cap d9, Viét Nam nam ¢ cap
do 3 “C6 cong nghiép duogc ndi dia; c6 san xudt thudc Generic; xuat khau mot sé dugc pham”.
Két thac nam 2017, tong doanh thu nganh dugc udc dat 5.2 ty USD, ting 11% so v6i nim
2016. Dy bao doanh thu nganh dugc tdng trudng trung binh 10% trong 5 nam téi. Hién mang
ludi cung tng tai Viét Nam gﬁn 2.000 doanh nghiép dugc noi dia va 30 doanh nghiép cé von
dau tu nude ngoai. Mic du ap dao vé lugng nhung thude ndi van yéu thé hon so véi thude
ngoai, theo thong ké ciia Cuc Quan 1y dugc pham, tiéu thu thudc nodi dia chiém 48% trong
téng tiéu thu [1]

Theo truyén thdng, qua trinh san xuidt dugc pham dwa trén nhimng thong sé cb
dinh. Tuy nhién, véi sy h6 trg cua cong nghé moi, qua trinh ay s& dya trén danh gia va kiém
soat lién tuc cac thong s0. Trong do, thong s6 dugce diéu chinh ty dong bang co so dit lidu va
thong tin két ndi tir cac hé thong cia toan by qua trinh. Cong nghé phan tich quy trinh
(process analysis technology, viét tit: PAT) s& trd thanh hién thuc trong cac nha may dugc
pham hién dai [2].

Nganh cong nghiép duoc pham doi hoi cong ngh¢ tién tién dé canh tranh vdi thi phan
trén toan thé giGi. Cac cong ty dugc pham dau tu nhiéu thoi gian, cong stic va tién bac vao
viéc s6 hoa hoat dong san xuat va kinh doanh. IoT cach mang héa linh vuc duoc pham bang
cach cung cap va tu dong hoa trong quan 1y va san xuat duoc pham, ¢é tiém ning to 16n giup
cac cong ty duoc pham giai quyét nhiéu thach thire khac nhau.

O nudc ta, cac cong ty dugc da timg budc hién dai hoa, cling nhu tiép cin v6i nhirng
thanh tyu cong ngh¢ mai. Tuy nhién, van c¢6 gan 200 nha may dugc chua hoan thién viée so
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héa cho qua trinh san xudt. Nhiéu doanh nghiép van dau tu cac thiét bi riéng 1é dé 1ap ghép
thanh ddy chuyén san xuit. Van dé nay can trd qué trinh dién toan héa/sé hoa. Chién luoc
Quéc gia phat trién nganh Duoc Viét Nam giai doan dén nam 2020 va tdm nhin dén nim 2030
d3 duoc Thu tuéng Chinh pha va BO Y té ban hanh cac cha chuong, chinh sach nham tao nén
tang co s& phap 1y dé cac cong ty duoc pham trong nudc chuyén minh sang quan 1y va san
xuit duoc phdm theo cong nghé 4.0 [3] [4].

Cong nghiép 4.0 1a mot nén cong nghiép ma cach tiép can sé giai quyét tat ca cc khia
canh lién quan dén mé hinh hoat dong céng nghiép. Coéng nghiép 4.0 cho phép cac hé théng
mang va vat Iy hop tac c6 loi, nhim xy dung cic nha may thong minh bang cach xac dinh lai
vai trd ctia con ngudi trong san xudt. Cong nghiép 4.0 tao diéu kién cho viéc tao ra gia tri bén
vimg, thdng minh, do dé cho phép cac cong ty dugc pham dat duoc loi thé canh tranh. Mot
chudi cung tmg dugc pham bén vitng hon can dugc thuc hién dé phu hop véi cac hoat dong
quan 1y va san xuat duoc pham trong twong lai [5]. Do vay, viéc ing dung cong nghé 4.0 la
giai phap cong nghé s€ tao ra cac hé sinh thai san xuét dugc phim méi, sé 1a don béy dé thyc
hién nha may dugc pham thong minh
2. CONG NGHE 4.0

CMCN 4.0 dugc coi 1a két qua cta su hoi tu nhitng cong nghé noi bat trong hoat dong
san xuit va dich vu. Nhiing cong nghé nhu robot ty dong; tri tu¢ nhan tao; dién toan dam
may; dit liéu 16n; dit lidu lién két, may in 3D; cong nghé sinh hoc; van vat két ndi;... dang 1am
thay doi cach con ngudi séng, lam 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 Claarals ) dsm may
Cong nghé Nhan .\\ Cong nghé
dang tan sé séng | RO | “‘ di déng
vo tuyén
T - 5 Két ndi thiét bj
Van vat két noi s g t&i (hlét bli I
Dir liéu 16 7
IO o.c 3 D Cong nghé in 3D

Robot cdng nghé cao

Hinh 1. Cac cong ngh¢ danh cho CMCN 4.0

Cong nghiép 4.0 1a qua trinh chuyén d6i manh mé bai cong ngh¢ thong tin cua nén san
Xudt trong moi truong két n6i dir liéu, con nguoi, quy trinh san xuét, dich vy, hé thong va co
sO san xudt v6i viéc tao ra cac hé sinh thai san xuit mai, trén co sé cong nghé sd 1 don bay
va st dung céc thong tin nhu la phuong tién dé thyc hién nha may théng minh. Cong nghiép
4.0 cho phép nha san Xudt c6 cai nhin toan dién vé cac cong doan cua qua trinh san Xuat va
budc nha san xuat co trach nhiém thong tin ve nguyén liéu, vé kiém ké hang hoa, chét luong,
vé lang phi, vé két qua dau ra va vé khach hang... nham bao dam cac co hoi cai tién, tiét kiém
ngudn lyc tai chinh, cai thién sy hai 1ong cua khach hang va cai thién quan hé vo1 nha cung
cap. Cong nghiép 4.0 cho phép cac cong ty duoc pham dat duoc loi thé canh tranh. Mot chudi
cung tmg dugc pham bén vimg hon can dugc thuc hién dé phu hop véi cac hoat dong quan 1y
va san xut duoc pham trong twong lai [2]

3. QUAN LY VA SAN XUAT DUQC PHAM THONG MINH VOI CONG NGHE 4.0
Ung dung cong nghé 4.0 vao quan 1y va san xuat dugc pham sé gitp viée quan ly dir
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liéu truc tuyén va thoi gian thue vo6i cac quy trinh san Xudt cong nghiép khoa hoc hon, tur do
t01 vu hoa san xuét va toan doanh nghiép quan ly. Nhleu ngudn dir liéu c6 thé tich hop dé két
n01 ca thong tin bén ngoai va bén trong. Trong san xuét duoc pham thdng tin bén ngoai - bao
gdm cac blen chang han nhu kinh nghiém bénh nhén, nhu cau thi truong, hang t6n kho cua
nha cung cép va cac truong hop khan cap vé sirc khoe cong dong - c¢6 thé két hop voi thong
tin ndi by nhu quan ly nang luong va tai nguyén, két qua md hinh hoéa va mo phong, va dir
liéu phong thi nghiém. Tich hop cac ngudn dit liéu bén trong va bén ngoai cho phep dap ung,
giam sat, kiém soat va du doan. Két qua 1a dugc kiém soat tét, siéu két ndi, hé sinh thai sb hoa
va chudi gia trj dugc pham.

Dua trén nén tang va loi ich cua cong nghé 4.0, c6 thé dé xuat mé hinh quan 1y va san
xudt phu hop véi nganh cong nghé duoc pham. Bé thyc hién nha may dwoc pham théng minh,
c6 thé ké dén cac mo hinh nhu sau:

3.1. San xuit duge pham thong minh véi cong nghé 4.0

Mo hinh nha may duoc pham thong minh duoc két ndi trén nén tang tri tué nhan tao
(Al), cong nghé thong tin (IT), Internet van vat (1oT)... dua trén dit liéu l6n (dix licu luu trix,
dir liu thu thép) dugc két ndi va tao ra nén tang caa nha may dwgc pham théng minh. Mo
hinh nha may san xuat duoc pham théng minh c6 thé dua ra nhu hinh 2.

DU ligu
Iweu trie

K&t néi

Smart factory hé théng

Dir lieu ! o T
thuc
Sé hoa

o
dir liéu

Hinh 2. M6 hinh nha mdy diroc pham théng minh trén nén tang cong nghé 4.0

Nén tang can thiét dé xay dung nha méay dwoc pham thdng minh (smart factory) phai
trang bi dugc day truyen ty dong héa vei sy tham gia cua robotic. Ung dung cong nghé 4.0
vao quan ly va san xuat dugc pham vaéi cau trdc 3 16p nhu sau:

Lép thez nhdt 13 16p co sé dir liéu bao gom:

q - Céc di liéu vé& duoc pham da duoc bao gom cac thong sb can thict dé ché tao ra san
pham dugc, c&c thdng s6 nay dugc cap nhat qua cac vong doi cia san pham. Viéc luu trir
dugc nhieu cac thong so dir liéu cling nhu nhi€u vong doi cua san pham (big data) gitp cho
viéc phan tich dugc pham c6 nhanh hon. Bé lam dugc viéc d6 cac dir liéu va dugc pham dugc
luu trir trén dién todn ddm may.

- Dir liéu dugc phém thu thap theo thoi gian thuc cua nha may, cac duc li¢u nay dugc
thu thap thdng qua cac bién duoc lip dat trong nha may. Cac dit liéu trén dugc ma hoa va dua
vé trung tam quan ly diéu hoanh qua hé thong mang va thiét bi. Dix liéu nay gidp quan 1y diéu
hanh va san xuit dugc danh gia va kiém soét lién tuc.

Lop thir hai siz dung nén tang tri tué nhan tgo (Al), két ndi van vat (1oT), cong nghé
thong tin (IT)... d€ phan tich cac dir liéu dé tong hop, thu thap duoc trong I6p thir nhat, dua ra
quyét dinh ve thanh phan duoc liéu can dé che tao dugc pham dua dén by phan san xuat. Do
viéc quan ly di€u hanh va san xuat duge danh gia va kiém soat lién tuc, cac thong tin ket noi
tir h¢ thong cua toan bo qua trinh s& dugc cap nhét thuong xuyén dua den vige thay doi chu
trinh san xuat va pha ché mai.
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Lop thez ba 12 hé thang day truyén san xudt tir déng hoa, day truyén cong nghé ché tao
dirgc pham dira trén nén tang robotics. Chu trinh san xuat dwoc pham cua nha may théng
minh s& duoc giam sat va diéu chinh lién tuc dya trén 16p thir nhat va thi hai.

Nhu vay, céng nghé 4.0 da giup nha méay hoat dong thong minh, giam sat va diéu
chinh lién tuc théng s cia duoc pham, tir 46 nang cao ning lyc san xuat cua nha may va chat
lwong cua duoc pham duoc ché tao.

3.2. Phat trién dwoc pham méi véi cong nghé 4.0

Qua trinh nghién ctru va phét trién thudc méi tiéu ton rat nhiéu thoi gian va tién bac.
Céc cong ty duoc sir dung cong nghé Al tan tién s& gianh loi thé canh tranh, du qua trinh thuc
hién khong hé don gian. Duoc phém 1a loai c6 rét nhiéu hop chit dé tao ra mot san phém,
trong san xudt phat trién duoc phim cac cong ty duoc déu phai xdy dung mé hinh san phdm
ban dau, qua nhiéu 1an pha ché thay d6i thong s6 va thir nghiém san phdm moi tao ra san
pham dugc pham méi. Quy trinh phat trién duoc phdm méi néu tién hanh theo cong nghé
truyén théng 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 phét trién dugc pham méi la qua trinh thay doi lién tuc cac hop chat va quy trinh cong
nghé pha tron cac chat. Viéc tng dung cdng nghé 4.0 vao viéc phét trién duoc pham méi s&
gilp cho viéc phét trién dugc pham méi nhanh hon chat lwong hon tén it thoi gian, tién bac
hon, dé& xuat md hinh phét trién duoc pham méi trén nén tang cong nghé 4.0 theo chu trinh

hinh 3.
“Diéu chinh
. thong s6

s6 san pham

6 hinh héa
san pham Day truyén

Xdc dinh cong nghé
thong sb SeTREL
S dwoc pham

" Quy trinh

. San xudt
_— Cap nhat quy trinh A

Giam sat quy DPiéu chinh

trinh sén xuat quy trinh

Hinh 3. M6 hinh phét trién diroc phdm méi trén nén tang cong nghé 4.0

M6 hinh phét trién dugc pham méi trén nén tang 4.0, c6 thé dugc phan tich thanh 3
Khau co ban.

Khéau A chinh 1a md hinh dugc phdm méi nghién ctru dé xuat ban dau (M hinh héa
san pham, xac dinh théng so va quy trinh san xuat)

Khau B 1a khau giam sat, diéu chinh théng s, quy trinh pha ché, ché tao dugc pham
maoi dé dua den khéau san xuat.

~ Khéu C la khau san xuét thir nghiém véi viéc cap nhat céc thdng so, quy trinh pha ché,
ché tao dugc pham mai tir khau B gui sang.

Thong s cuia qua trinh san xuat va chat lugng san pham duoc thu thap, giam sét theo
thoi gian thyc roi dua ve trung tam xu ly. Trung tam xu ly dugc tich hop cong ngh¢ 4.0 (loT,
Al IT...) d¢ dua ra quyéet dinh thay doi cac bien s6 dya trén mo hinh thdng so ban dau, cling
nhu diéu trinh quy trinh cong nghé ché tao. Cac két qua caa trung tam xur 1y dua dén van hanh
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day truyén cong nghé ché tao duoc pham dé ra san pham mau. Chu trinh ny duogc thay doi va
diéu chinh lién tuc téi khi ra san pham toi vu.

Nhu vy, ¢6 thé thay rang, chu trinh phét trién duoc pham sir dung cong ngh¢ 4.0 Ia
mot chu trinh tuan hoan khép kin dga trén bai toan sir dung cong r)ghé Al IoT, IT.. @é tim ra
san pham t6i uu dya trén thong so dau vao, dieu nay dan toi rit ngan thoi gian phat trién dugc
pham mai.

3.3. Quan ly san xuét, kinh doanh dwoc pham véi cong nghé 4.0

Khéi lwong dit liéu khong 16 kiéu truyén théng (dwoc in trén gidy hoic chép tay trong sé
sach) s& dugc so hoa. Terabyte (twong dwong 1000 gigabyte) dit li¢u dién tur lién quan den
viéc san xuat va kinh doanh dugc pham trong cac nha may, cong ty sé duoc luu trir thay thé
cac kho luu trir van ban dir liéu. Thém vao d6, mé hinh dién toan dam may duogc ho tro sé
giup ich khdng nho cho nganh dugc thoi céng nghé 4.0.

Trong quan 1y san xuét, kinh doanh duoc phdm phai thu thdp mot lugng thong tin khong
16, khong chi 1a thong tin n6i by v€ dugce chat, chat lugng cua san pham ma con phai thu thap
cac thong tin bén ngoai nhu: Thong tin bénh nhan, nhu cau thi trudong, hang ton kho cuia nha
cung cap va dich bénh trong cong dong...

Ngudn dir ljéu khéng 16 trén dugc luu trit trén mo hinh dién toan ddm may dl{a dén viéc
tich hop cac ngudn dir liéu bén trong va bén ngoai cho phép dap ung, giam sat, kiém soat va
duqdoén». Két qua la (,iugc kiém soat tot, siéu két qéi, h¢ sinh thai s0 hoa va chuoi gia tri duoc
pham dé dua ra quyét dinh trong quan Iy san xuat va kinh doanh san pham duoc pham. M6
hinh d¢ xuat vé quan ly san xuat kinh doanh dugc pham dya trén nén tang cong 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. - Béng g6i san pham.
\ .
(" Pién todan dam ma ( Dién todn dam may
5i b6 (oh Kinh d“' h Chung (phuc v Khach hang)
"l.?'; < mt'#: :l_l inh doan Thong tin san pham
) Q'e[“ soal !cl vu AL IoT, IT ""-l'ﬂ= 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 ly thi cac thong 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, s6 liéu pha tron, gia nhiét, quy trinh cong nghg,...) 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 do6i theo thoi gian thyc tat ca cac qua trinh trén déu duoc thu thap dira liéu dua vé bo
phan qua ly diéu hanh va ra quyét dinh van hanh quan ly h¢ théng duoc pham dwa van dé nay
déu cd thé giai quyét duoc dua trén nén tang cong nghé 4.0

4. KET LUAN

Cong nghiép 4.0 la conng ngh¢ méi la qua trinh chuyén d6i manh mé boi cong nghé
thong tin cua nén san xuét trong moi truong két ndi dir lidu, con ngudi, quy trinh/qué trinh,
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dich vu, hé thdng va co s san xudt voi vi€e tao ra cac hé sinh thai san xuat méi. Cong nghé
4.0 anh hudng t61 moi linh vyc trong doi song trong d6 nganh dugc pham cling khong phai 1a
ngoai 1. Noi dung bai bio dé xuit cac mo hinh quan 1y va san xudt dugc phdm dua trén nén
tang cong nghé 4.0. Viéc ap dung cac mo hinh nay véi nganh céng nghé duoc pham la don
bay dé thuc hién nha may dugc pham théng minh.
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Technology 4.0 in pharmaceutical management and production

Kim Lien Nguyen?, Trung Kien Bui?, Nhu Y Do?
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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
Truong Pai hoc Mé - Dia chat
Email: nhanthipham.humg.edu.vn

Tom tdt: Viée ddy manh phat trién khoa hoc cdng nghé, ap dung céc tién bé ky thudt
VA0 sdn Xudt trong diéu kién khai thac tai nguyén khoang sdn ngay cang khé khan la hét sirc
can thié. Trong dé viéc &p dung Al dugc xdc dinh sé déng vai tro cot I8i cho sy tang truong
va phat trién kinh té bén viing cia nganh cong nghiép khai thac than, khoang san Vi¢t Nam.
Trong bai bao nay, cac tac gia dwa trén cac cong bo trong va ngoai nudc tien hanh téng hop,
gidi thiéu tong quan vé Al, phan tich xu huéng si dung Al trén thé gigi va ¢ Viét Nam. Ngoai
ra nhoém tac gid ciing tdp trung phan tich #ng dung mang No-ron (Neural Network), bai toan
t6i wu trong Support Vector Machine (SVM) va Gidi thugt di truyén (GA-Genetic Algorithms)
nham hé tro 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
thugt 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 gitra céc hé thdng 4o va vat thé, van
vat két ndi Internet (1oT) va cac hé thdng két ndi Internet (10S). Nhim huéng téi muc tiéu
phét trién bén viing, trong linh vuc khai thac khoang san cac nuéc cha 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 tyc tré thanh mot phuong an
kha thi trong khai thac quang va boc dat da; cong nghé sach va st dung chat thai va tai sur
dung chat thai than thién vai moi truong; cong nghé tuyén khoang cho phép nang cao hon nira
ti I& thu hoi 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 tung budc dugc nghién
ctru va tng dung nham thic day hiéu qua san xuat.

2. TONG QUAN SU DUNG TRi TUE NHAN TAO AI TREN THE GIOI VA TRONG
NUGC
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, k¥
thuat ché tao may maéc thong minh, dic biét la cac chuong trinh may tinh théng minh. Al
duogc thyuc hién bang cach nghién ctru cach suy nghi cua con nguoi, cach con nguai hoc hoi,
quyét dinh va Iam viéc trong khi giai quyet mot van dé nao do, str dung nhiing két qua nghién
ctru ndy nhu mot nén tang dé phét trién cac phan mém va hé thong thong minh, tir d6 ap dung
vao cac muc dich khéac nhau trong cudc séng. N6i mot cach dé hiéu thi Al 1 viéc sir dung,
phan tich cac dit liéu dau vao nhiam dua ra sy du doéan roi di d&én quyét dinh cudi cung. Cong
nghé Al dugc chia thanh 3 huéng chinh:

- Ky thuat Al (Al Technique): 1a cac md hinh tinh toan va théng ké tién tién nhu: hoc
may, logic m& va hé thdng co s tri thirc cho phép tinh toén, nhiém vu do con ngudi thuc
hién; Cac ky thuat tri tué nhan tao khac nhau duoc st dung dé thyuc hién cac chic niang khac
nhau.
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- Ung dung chtrc nang cua tri tué¢ nhan tao (Al functions application): ching han nhu
thi giac may tinh (computer vision) c6 thé chira mét hoac nhiéu k¥ thuat tri tu¢ khac nhau.

- Ung dung tri tué¢ nhan tao theo linh vuc (Al Application field ): 1a viéc sir dung cac
ky thuét hodc ng dung tri tu¢ nhan tao chuc nang trong céc linh vuc, nganh nghé cu thé nhu
giao thdng van tai, ndng nghiép, khoa hoc doi song, y té ..

2.2. Hién trang nghién ciru wng dung Al trén thé giéi va trong nuoc
2.2.1. Han Quéc

Tai Han Qudc, tri tué nhan tao da thay di co cu toan xa hoi, viéc 1am, nganh nghé va
ca con ngudi. Chinh phu xay dung céac chinh sach phat trién Al, trong dé tap trung cho phét
trién ngudn nhan luc chat lugng, du sic phuc vu phat trién cong nghiép trong nudc. Han
Qudc nghién ctu va xay dung co so ha ting cho ngudn dix lidu I6n. Tri tué nhan tao ciing tac
dong dén viéc thay doi cdc cong viéc tuyen dung va phan loai chat lugng nhan luc ¢ Han
Qu0c[1] Thang 5/2018, Uy ban Cong nghi¢p 4.0 Han Qudc cong bd chién lugc phat trién Al
qudc gia véi vén dau tu 2.200 ty won, nham tro thanh mot trong bon cuong qudc vé phat trién
Al trén thé gigi, thu hat duoc 5.000 nhan sy Al cao cip, xay dung duoc 160 trieu don vi dit
lieu AI7.
2.2.2. Nhat Ban

Véi muc tiéu dua qudc gia ndy vuon Ién dan dau chuyén doi tir “Cong nghiép 4.0”
sang “Xa hoi 5.0” chinh phit Nhat Ban da thyc hién ké hoach nghién ciu khoa hoc va cong
nghé lan thir 5 (1016 — 2020). Trong d6, vao cac thoi diém nhu: thang 4/2016, Chinh phu
thanh 1ap Hoi dong Chién lugc cong nghé Al dé xay dung 19 trinh phét trién va thuong mai
hoa Al; thang 5/2017, Nhat Ban da cong b Chién lugc phat trién cong nghé Al: wu tién
nghién ciu va phét trién trong cac linh vuc nhu nang suat, giao théng, y té va cham soc stc
khoe [2]. Nhat Ban d4 vach ra chién luoc phét trién Al hudng téi myc tiéu dan dau thé gioi,
thi truong phat trien Al Nhat Ban d3 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 cdng b chién lugc phat trién Al véi y tuong bién An Do tré thanh
“cong xudng” phat trién Al cua thé gisi. Chién lugc 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 cot 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 vi An Do, C4ISR (chi huy, kiém soét, truyén thdng, may tinh va trinh bao,
giam sét 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 Qudc lan dau tién vuot qua My vé s6
dang ky bang séang ché lién quan dén Al. S6 luong nghién ciu khoa hoc lién quan dén linh
vuc nay ciing dang vuon I1&n dan dau, cac tng dung thuong mai tai quéc gia nay ciing hét suc
phé bién, két hop ca phan cing, phan mém va robot tu dong héa. Nam 2017, Trung Quoc
cong bd "Ké hoach phat trién tri tué nhan tao thé hé tiép theo™, mot "ban thiét ké" vach 16
trinh dwa nudc 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 nim 2020; giai doan 2, 13 nd luc tao ra cac budc phat trién dot pha trong vong 5
nam tiép theo, giai doan 3, Ia dua Trung Quéc tré thanh nudc dan dau nganh Al toan cau vao
nam 2030. C4 thé thdy ké hoach @y 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 cua the giéi . Tur bicu do ta thay vao thoi diem tung ra ke hoach, Trung Quoc da
chiém téi 48% tong von dau tu vao cac start-up thudc linh vuc nay trén toan cau, so véi 38%
cua My[4].

B Trung Qudc

" My

Cac nudc khac

Hinh 1. Vén dau tur cho start-up vé Al trén toan cau (Nguén: Statista)
2.2.5. Mj

Tai My nho sy phé bién rong réi cac cong nghé phan tich dix liéu I6n va internet van
vét (Internet of Things), husng toi muc tiéu dé Hoa Ky la cuong quoc phét trién Al thé gidi.
Tur 46, thuc day nén kinh té va an ninh quéc gia cua nudc nay phat trién thang 5/2016 da xay
dung Ké& hoach chién lugc phat trién Al quéc gia (ban hanh thang 10/2016). Ban ké hoach
thiic day khu vuc Al caa Hoa Ky c6 budc phat trién nhanh véi 7 chién lugc va hai khuyén
nghi:

Bay chién lugc: (1) Pau tu dai han cho nghién ctu phét trien Al; (2) Phat trién cac
phuong phap hiéu qua cho su hop tac gitra con nguoi véi Al, (hay noi cach khac la con nguoi
lam viéc cung ddng nghiép 1a rd-bdt); (3) Nam viing, giai quyét cac van dé phat sinh vé phap
ly, dao duc va anh huong xa hoi cua Al; (4) Bao dam an toan, an ninh cia céc hé théng phét
trién Al; (5) Phét trién cac bo dir liéu cong chia sé (shared public datasets) va mdi truong dé
huan Iuyen va kiém thir 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 nguon nhan lyc nghién ciu phat
trién Al qudc gia [4]

2.2.6. Viét Nam

Tir nam 2014, Viét Nam da xac dinh Al 1a cdng nghé dot ph4, miii nhon can duoc trién
khai nghién ctu, dugc dua vao danh muyc cdng nghé cao uu tién dau tu phat trién. Bo Khoa
hoc va Cong nghé da phé duyét Chuong trinh khoa hoc va céng nghé trong diém cap qudc gia
giai doan dén nam 2025 “HJ trg nghién cau, phat trién va ung dung cdng nghé caa cong
nghiép 4.0” (KC4.0/19-25); dong thoi trién khai nhiéu hoat dong hd trg phét trién cong nghé
Al, tao mdi lién két gitra cac nha nghién cau, 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 thdng ngudn vén cho Al qua cac quy
dau tu trong nuéc va qudc té thi dong thoi, song song day manh phéat trién ngudn nhan hec véi
su kién thanh l1ap 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
thdng, thuong mai dién tu...). Dac biét véi sy kién ra mat Lién hiép cac cong dong Al Viét
Nam véi dong dao cac thanh vién (Cau lac bo khoa - truong - vién cong nghé théng tin -
truyén thong Viét Nam FISU; Cong ddng nghién ctu, trién khai va tmg dung tri tué nhan tao
Al4Life; Cong ddng chuyén ddi sé - Digital Transformation; Cong déng Machine Learning
co ban; Cong déng Google Developer; Cong dong Business Intelligence; Cong ddng VietAl -
tri tué nhan tao Viét...) danh diu mot budc phat trién mai cua hé sinh thai Al tai Viét Nam.

3. UNG DUNG AI TRONG KHAI THAC KHOANG SAN

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




Y A - >
TRUONG DAI HOC CONG NGHIEP QUANG NINH
—

Ké tir khi buéc vao thé ky 21, viéc nghién cau va ang dung céc hé théng van hanh san
xuit khai thac va hé théng théng tin s6 nham quan ly xay dung khai thac cac mo da tré thanh
nhiém vu trong tam cua giai doan nay. Tri tu¢ nhan tao Al, Internet van vat (loT), Cong nghé
tu dong hoa dé giai quyét cac van dé thyc tién trong nganh khai khoang cting nhan dugc nhiéu
su quan tdm, Al tro thanh nén tang quan trong cho su phét trién cua khai thac théng minh.
Hoi nghi APCOM gan day nhat dugc t6 chic tai Wroclaw, Ba Lan vao nim 2019. Chu dé 1a
"Mining Goes Digital". Cac chu dé chinh 1a ung dung théng ké dia ly, wdc tinh trix lugng tai
nguyén, 1ap ké hoach chién lugc khai thac, robot, thiét bi ty dong hoa va diéu huéng tu dong
dinh vi tu dong, va chuyén déi ky thuat sé khai thac, v.v. Trong sb cac hoi nghi vé linh vuc ky
thuat hé thdng khai thac mé ¢ Trung Quéc, hdi nghi gan day nhit 1a "Hoi nghi ky thuat hé
théng khai thac mo qudc gia lan thir 157 duoc to chic tai Ty An vao thang 11 nam 2019.
Chu @& cia hoi nghi tap trung vao cac van dé nhu khai thac théng minh, san xuat thong 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 t6i wu trong Support Vector Machine (SVM) va giai thuat di truyén Ia 3 phuong phap
duoc st dung rong réi nhat trong ki thuat hé théng khai thac. Mang no-ron cé kha nang xir ly
phi tuyén phuc tap, c6 thé giai quyét hiéu qua céac bai toan phan loai va hoi quy, dac biét khi
giai cac bai toan phi tuyén nhiéu chiéu, né cho thiy nhiing vu diém manh m&; Support Vector
Machine (SVM) c6 co ché phan loai dic biét va dir liéu c6 thé dugc chuyén déi bang cach
dua vao mot ham hat nhan duoc anh xa téi mot khdng gian méi nhiéu chiéu hon.

Bang céach nay, viéc tinh toan co thé dat dugc do chinh xac dy doén cao, la cong cu co
hi¢u qua phan loai manh khi giai quyet van dé nhu: Giam sat dich chuyén mai déc, truong ap
lyc khai thac va noc nén 10, giai quyét dugc kho khan khi ly s6 lieu ngay ca khi cac mau rat
nho. Giai thuat di truyén (GA-Genetic Algorithm) 1a mét trong nhitng thuat toan tién hoa dién
hinh nhat. N6 c6 tinh linh hoat va tinh tng dung cao. N6 c6 thé giai quyét cac van dé toi uu
hda toan hoc quy mod Ién, dac biét la trong diéu kién han ché vé thoi gian va nguédn lyc. Khi
giai phap toi uu cua van dé duoc giai quyét, giai thuat tién hda (evolutionary algorithm - EA)
co thé cung. cap mot giai phép thoa dang. Ngoai ra, ngoai cac phuong phap nhu may hoc va
giai thuat tién hoa, cac phuong phap nghién ctu ly thuyét tap thd (Rough Set Theory) cling da
dugc ap dung & mot mac do nhat dinh.

Hién tai, cic 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 muyc tiéu giai thuat tién hoa (giai thuat toan tién hoa toi wu héa da muc tiéu, Multi-
objective Optimization Evolutionary Algorithms, MOEA),..., thuong duoc sir dung trong
phan tich va du doan dir liéu, diéu khién théng minh va tdi uu hoéa théng minh, v.v., ngay
cang dong vai tro quan trong trong linh vuc hi¢u tng khai thac thong minh. Céc linh vuc 1A
hd trg chu luc cho xu huéng khai thac khoang san c6 thé ké dén nhu sau[5]:

1. Mang no-ron sau ma dién hinh 1a mang no-ron tich tu (Convolutional Neural
Networks, CNN). Thong qua viéc thu thap thong tin hinh anh caa mo 16 thién, mang CNN c6
thé duoc sir dung dé trich xuét chinh xac mang lugi duong trong mo 16 thién. Nguyén tic co
ban duoc trinh bay trong hinh 2. Céc dac diém cua hinh anh dudng ban dau dugc truyén qua
I6p chap, 16p an, 16p gop va cac mang no-ron nhiéu Ié6p khéc va cudi ciing khung co ban caa
mang dudng dugc trich xuat chinh xac.

Mot s& mang no-ron duoc ap dung cho dy doan né da bao gdm: May hoc, mang no-
ron BP, mang no-ron RBF, mang no-ron xac suét,... Cac nghién ctu lién quan bao gom: Li
Yongsong va cong su [6] dd xem xét toan dién cac yéu té bén trong, bén ngoai cua da gay ra
boi da xung quanh, sir dung cac thdng sé nhu &ng suat tai chd, cuong do nén va kéo cua da,
chi s6 nang lwong dan hoi caa da 1am chi sé va thiét 1ap mot mang no-ron BP.
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Hinh 2. Nguyén Iy trich xudt dac tring dwong trong mé 16 thién duya trén mang CNN[7]

2. Support Vector Machine (SVM): SVM thudng dugc st dung cho cac van dé phan
loai va du doan, cac (ng dung cta né trong linh vuc khai thac chu yéu lién quan dén dy doan
khoang hda, giam sét dich chuyén caa bo doc, du doan thoi gian di chuyén caa xe tai, v.v.

3. Thuat toan t6i uu héa da muc tiéu (Multi-objective Optimization Evolutionary
Algorithms, MOEA):

Trong quéa trinh ra quyét dinh san xuit thuc té, ching ta thuong gap phai viéc giai
quyét cac van dé, trong d6 nhiéu muc tiéu xung dot voi nhau, chang han nhu 1am thé nao dé
dat duoc chi phi thap nhat trong ciing mét thoi diém. Bai toan ti uu hda da muc tiéu co nghia
la mot bai toan t6i wu hda ¢ nhiéu muc tiéu téi uu hoa va nhiéu muc tiéu toi uu hda nay xung
dot voi nhau, hodc c6 nhitng tinh hudng khong thé so sanh dwgc. Mot sé 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-
1) va t6i uu hda bay hat da muc tiéu (Multi-objective Particle Swarm Optimization, MOPSO.

4. Cay quyét dinh (Decision Tree DT), Ring ngau nhién (Random Forest, RF):

Do san xuat khai thac mo doi hoi nhiéu may méc va thiét bi quy md Ion, nén viéc
giam séat hiéu qua tinh trang hoat dong cua thiét bi va dam bao hoat dong binh thuong cua
thiét bi san xuét 1a chia khoa dé dat dugc 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 19i
chu yéu duoc str dung dé phat hién cho mot sb khia canh. Nguoc lai, cong nghé hoc may cé
thé trich xuét céc tinh nang chinh tir dit liéu van hanh lich sir caa thiét bi, thuc hién hoc tap,
dao tao dé dua ra cac phan doan 15i chinh xac. Dé cai thién do tin cay cua hé théng cung cap
dién ham 10 than, Liu Yanli va cong sy [8] da thiét 1ap mot 15i chudi dya trén thuat toan ring
ngau nhién, md hinh chan doan hé quang, két qua thir nghiém chitng minh rang: phuong phép
nay cai thién hiéu qua do chinh xac cua du doan 16i.

Trong nhitng nam gan day céc don vi Tap doan Than khoang san Viét Nam, cling nhu
cac nha khoa hoc trong nuge da c6 nhitng nghién cau buse dau vé ung dung Al trong cong
tac khao sat, kiém tra va quan ly. C6 the ké dén nhu: Viéc nghién ctu 4p dung mot sé6 md
hinh tri tué nhan tao du bao chan dong né min trong khai thac moé 16 thién da dwoc mot nhém
tac gia nghién ctu tai mo than Nui Béo — TKV; Cac mo da vat liéu xay 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, gop phan giam thiéu cac tac dong tiéu cuc toi moi truong xung quanh khi
tién hanh n6é min tai cac mo nay. Ngoai ra, ciing c6 mot s6 cong bd cua mot sb tac gia trong
nuoc nhu Hoang Nguyen[9] nghién ciu phét trién mot mé hinh mang no-ron nhan tao dy
bao song chan dong nd min tai mo than Péo Nai, nhom tac gia song song trien khai thuc
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 ung dung cong
nghé thong tin c6 kha niang &p dung dé t6i wu 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].

‘ ‘ Mang duong lo
Anh ban dau
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Nhin chung, trong béi canh diéu kién khai thac tai nguyén khoang san ngay cang kho
khan, viéc ddy manh phat trién khoa hoc cong nghé, ap dung céc tién bo k§ thuat vao san xuét
c6 vai tro quan trong cho sy ting truéng va phat trién kinh té bén virng cua nganh cong
nghiép khai thac than, khoang san Viét Nam. Viéc dinh hudng nghién ctru trong linh vuc khai
thac mo 1a can thiét dbi vai cac nha khoa hoc va nganh cdng nghiép khai thac khoang san Viét
Nam trong bdi canh mai dugc tap trung vao[11]:

Mét 13, viéc ung dung Al thi dit liéu Ia yéu td quan trong boi may méc, thiét bi ra cac
quyét dinh dya trén co s¢ dit ligu. Song, khé khan hién nay la chua xay dung duoc kho co s¢
dir liéu dung chung khong 15. Ngudn dit liéu phan tan & cac nganh, linh vyc chua co sy két
ndi, chia sé hiéu qua. Theo d6, dé thuc day su phat trién caa Al tai Viét Nam noi chung va
nganh mo nai riéng thi viéc xay dung va phat trién dit liéu 16n 1a diéu kién tién quyét.

Hai 1, xay dung va dé xuat cac nhiém vy, giai phap dé tang cudng niang lyc tiép can
Xu huéng cdng nghé tién tién, hién dai cho ca ngudi lao dong va ngudi sir dung lao dong.

Ba 13, c4c cong ty khai thac mo phai tao ra su cong tac va lién két méi mang tinh lién
nganh véi cac vién nghién ciu, cac truong dai hoc, cac co quan quan ly nha nuec; can mém
déo hon trong viéc xay dung mang ludi nha cung cip, di tac va khach hang.

Bon 13, nghién ciu can phai phét trién va trién khai cdc tng dung méi sir dung cdng
nghé nén tang cua cach mang cong nghiép 4.0. Trong do, lay trong tam la cong nghé Al dé toi
uu héa cac hoat dong nham nang cao hi¢u qua va chét lwong cong viéc. Mot céch cu 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 giam sat va cac hoat dong tir xa trong khai thac mo. Bén canh dd, can phat trién va tng
dung cac cong cu va hé théng mai st dung tri tué nhan tao (Al), sy tu dong 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 liéu 16n, nham tiét kiém nang luong va chi phi, nang cao d6 chinh xac
trong cong tac du béo.

Nhin chung, cac két qua nghién ctu da gop phan gilp dinh huéng cac nha khoa hoc va
cong nghé mo Viét Nam trong viéc nghién ctu phat trien nganh mé nuéc nha mot cach toan
dién, bén viing, dap tng 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 qubc gia co the
tién mot budce dai, bo qua giai doan phat trién ma nhitng cudng qudc ting trai qua. Phat trién
Al 1a tat yéu, Al s& 1a tuong lai ciia Viét Nam va sé& 1a cong nghé chu lyc trong 10 nam toi.
Céc cong tac 1ap ké hoach, thiét ké t6i wu va t6i uvu hoa hé thdng khai thac mé..vv thong qua
qua tmg dung cAc cong nghé thong tin thé hé mai nhu: Internet van vat, dir lidu 16n, tri tué
nhan tao va 5G. K§ thuat hé thong khai thac duoc quan 1y va kiém soat toi uu, 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 moi duoc nghién ctru va trién khai 4p dung budc dau kha khiém tn
trong linh vyc khai thac khoang san thong qua cic cong b trong va ngoai nudc clia cac nha
nghién ctru. Tuy nhién, dé Al c6 thé dong gbép 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, cic don vi
khai thac can co co ché chinh sach dé thuc day, phat trién nghién ciru ing 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 cteu hé thong quan ly quan hé khach hang
Microsoft Dynamics CRM

Pham Thay Hing
Truong Dai hoc Cong nghiép Quang Ninh
Email: Hangptcngn@gmail.com

Tom tat: Hé thdng quan ly quan h¢ khach hang (Customer Relationship 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 mgt cdch 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 khac
nham phuc vu khéch 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 khach hang. Viéc vimg 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 thuc 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 géi phan mém quan Iy quan h¢ khich 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 vyc ban hang, tiép thi va dich vy
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 thac day ning suat ban
hang va hiéu qua ti€p thi cho mot doanh nghiép, xur Iy chuoi dich vu khach hang, cung cap
thdng tin chi tiet ve 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 cé thé duoc truy cap thong qua bat ky hinh thuc 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 mét 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. GOl 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 13 mot san pham dua trén cdng nghé dién toan dam may cua Microsoft,
noi tat ca cac quy trinh (méy chu, thiét 1ap, trién khai, co s dit ligu, cap phép, v.v.) dugc quan
ly trén cac may chu cua Microsoft. CRM Online la mot dich vu cung cap dya trén gidy phép
dang ky, dugc uu tién cho cac doanh nghi¢p khong thé hoac khdng muén quan ly tat ca cac ky
thuat lién quan dén viéc trién khai hé thdng CRM. Doanh nghiép cd thé bat dau thiét 1ap hé
thdng cua minh sau vai ngay va truy cap no trén web théng qua trinh duyét.

CRM On-Premise la géi phan mém tdy chinh manh mé& hon ctua Microsoft Dynamics
CRM, noi tng dung CRM va co s¢ dir ligu s€ dugc trién khai trén may chu cua doanh nghiép.
D1eu nay cho phép doanh nghi¢p kiém soét tat ca co so dir liéu, tly chinh, trién khai, sao luu,
cap phép ciing nhu cac thiét 1ap mang va phan cang khac.

Bang 1. Su khac biét giza 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 cap, trong d6 tat ca
cac may chi va co s¢ dir lieu déu do
Microsoft quan ly.

bay la giai phap tai chd do Microsoft
cung cép, trong d6 khach hang quan ly céc
may chu va co so dir liéu.

Doanh nghigp c6 the bét dau cung cap dich vu
truc tuyen sau vai ngay. Doanh nghiép tra phi
cho moi nguoi dung.

Vigc thiét 1ap dich vu can c¢6 ky ning ky
thut cling nhu du thoi gian dé thiet 1ap
CRM va bat dau hoat dong.

HG tro tuong dbi it ty chinh va phan mo
rong.

HO trg nhiéu hon & phan tly chinh va mo
rong.

Khéng cung cap tly chon sao luu va khoi
phuc dir liéu thu cong, vi co s& dir liéu dugc
luu trir trén cAc may chu cta Microsoft. Tuy
nhién, Microsoft thuc hién sao luu co s dir
liéu hang ngay.

Cung cap kha ning hoan chinh dé quan ly
co so dir liéu.

C6 nhiéu gdi khac nhau dua trén gigi han luu
trir dir liéu nhu 5GB, 20 GB, v.v.

Khéng c6 bat ky gioi han nao vé kich
thudce luu trir, vi dir liéu luu trén cac may
chu cua riéng doanh nghiép.

Ho trg cap nhat ty dong 1én phién ban méi
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 hep phan mém trong hé théng Microsoft Dynamics CRM
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Microsoft Dynamics CRM duoc trién khai dudi dang mo-dun cho céc phan mém, tly
vao nhu cau cu thé, doanh nghiép s€ lua chon sir dung cac goi phan mém phu hop 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

- Bu6éc 1: Piéu huwong dén URL sau: https://www.microsoft.com/en-
us/dynamics365/home

- Budc 2: Nhp vao niit diing thir mién phi. Thao téc nay s& bat diu quy trinh dang ky
3 budc nhu dugc hién thi trong hinh 2. Hay dién cac théng tin bat bugc nhu tén, email va
ngon ngir.

Welcome,
Let's get to know you

United States. ~

Tree cant be changed ol s Why ot

Step 1 [

About you

Step 2
Create an ID

Step 3

_j Next &) h——
Hinh 2. Giao dién dang ky tai khoan
‘ - Bugc 3: Microsoft s& xac thuc s6 dién thoai di dong ma doanh nghiép da cung cp
bang cach gtri OTP dén dién thoai di dong cua doanh nghiép.

Prove. You're. Not. A. Robot.

Step 1

i Text me ®
Step 2 v

Step 3 [ ]

Hinh 3. Xac thyc thong tin tai khoadn
- Buéc 4: ID Office 365 s& duoc tao. Doanh nghiép cd thé luu thong tin ID nay dé truy

cap ve sau.
Want 10 3dd thi 10 a0 eusteg subsiription? H

Save this info. You'll need it

;1((;5 ,’/polulo;ﬁco com
Step 1 v
About you Your OMce 348 user ©
Step 2 G ashishtrivedi@SemaphoreWriters.onmicrosoft com
Crome 0n 1D . . &
Step 3 o * Creating your account...

Hinh 4. Dang ky thanh céng tai khodn
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Sau khi thiét lap tai khoan, trang tong quan caa CRM s& dugc mé.
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Hinh 5. Trang téng quan CRM

Luru y: TUy vao mdi phién ban cap nhat, giao dién cua cac budc ding ky va trang tong
quan CRM c6 thé khéc nhau.
3.2. Sir dung SDK CRM

Bo phét tricn phan mém (Software Development Kit-SDK) cuia Microsoft Dynamics
CRM chura cac tap 1énh ve may chu, may khach, tién ich mo rong, plugin, dich vu web, quy
trinh cong vi¢c, md hinh bao mat, v.v. V€ co ban, SDK chira moi tai nguyén ma doanh nghiép
Can dé bat dau véi CRM. ero du doanh nghiép dang lén ke hoach thiét Iap mot du an mc’yi hay
thiet 1ap mot du éan da c6 san, SDK deu cung cap cac kien tric tir cap d6 don gian den nang
cao dé giup doanh nghiép thuc hién. Cac budc tai va cai dat SDK nhu sau:

- Buéc 1: Moi phién ban cua Microsoft Dynamics CRM géu c6 phién ban SDK riéng. Cach
tot nhat d€ c6 duoc phién ban SDK chinh xac la tim kiém phién ban CRM tuong ung cia
doanh nghi¢p trén Google. Vi du: Neu phién ban CRM cua doanh nghi¢p la 2021, thi hay thu
tim kiém "Microsoft Dynamics CRM 2021 SDK".

- Bué6c 2: Sau khi tai xudng, hdy chay tép exe. Nhap vao Tiép tuc.

- Bugc 3: Phan mém s& yéu cau chon vi tri noi SDK s& duoc giai nén. Chon vi tri thich hop
muon str dung SDK.

- Budc 4: Mé thu muc da giai nén, sau d6 c6 thé truy cap tat ca noi dung SDK tir day.

3.3. M6-dun chire ning 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’pg dung CRM duogc phan chia theo ghﬁ:c nang cho cac nhom nguoi dung khac nhau.
Do d6, néu mot to chire dang sir dung CRM d€ quan ly cac quy trinh cua minh, thi ngudi dung
tr nhom ban hang s& str dung cac chire nang nam trong mo-dun ban hang, trong khi nguoi
dung tir nhom tiép thi sé sir dung cac chirc nang nam trong mo-dun tiep thi.

Tét cd ba md-dun chirc ndng nay két hop v6i nhau dé thic dy 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.

- Buéc 2: Mic dinh, s& thay khu vuc 1am viéc Sales.
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Microsoft Dynamics CRM = = | Sales | v | Dashboards

EFSAVEAS &% NEW ™ SETAS DVREFRESH 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 |

Sales

CUICO SVl DULIUL L UDL ITU U

Hinh 7. Lya chon khu viec lam viéc

- Budc 4: Nhap vao Sales. Tat ca cac thuc thé népl 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

,work Custome! Sales Collateral Marketing

m Ouhbowds E Aecouns Lends Quotes H Marketing Lt
o

B What's New E] Contcts C! Opportuits Ocders Quick Campiges

E PR E Compettors E iovoies

Hinh 8. Cac thyc thé trong Sales

- Bugce 5: Tuong ty, néu nhip vao Marketing, tat ca cc thuc thé lién quan dén cac
chure 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 cua
mot khach hang mai. M6-dun ban hang bao gom cac mé-dun con sau:

Leads - Pai dién cho mot nguoi hodc mot to chirc ¢6 thé 1a khach hang tiém ning cua
cong ty trong tuong lai. Py 1a budc dau tién dé c6 dugc khach hang tiém nang trong hé
thong.

Opportunities - Bai dién cho viéc ban hang tiém ning cho khach hang. Khi khach
hang tiém nang thé hién sy quan tdm den san pham, nd s€ dugc chuyén doi thanh co hoi.

Accounts - Qai dién cho mot 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 - Pai dién cho mot nguoi hoic bat ky ca nhan nao ma té chic co lién hé.
Hau hét cac lién hé nay la khach hang cua cac t6 churc.

Competitors - Quan ly tit ca cac d6i thi canh tranh trén thi truong cua td churc.
Products - Quan ly tat ca cac san pham do té chiic cung cap cho khéach hang.
~ Quotes - Bao gia chinh thuc cho céc san pham hogc dich vu dwoc dé xuét véi muc gia
cu thé dugc giri dén mét khach hang tiém nang.
Orders - Mot bao gia duoc khach hang chap nhan s& chuyén thanh don dit hang.
Invoices - Mot don dat hang da 1ap tao ra mot hda don.
* Mo-dun tiép thi (Marketing)

MO-dun tiép thi cia CRM duoc thiét ké dé thuc day quy trinh tiép thi cua mot to chuc
cho cé&c khach hang hién tai va tiém nang cua to6 chirc d6. Mo-dun tiép thi bao gom cac mo-
dun con sau:

Marketing Lists - Cung cip giai phap dé nhom danh ba, tai khoan va khach hang tiém
nang cua doanh nghiép tuong tac véi ho thong qua viec gui email quang cao, chi tiet sy kién,
ban tin va cac cap nhat khac co lién quan dén khach hang muc tiéu theo cac tiéu chi nhat dinh.

Campaigns - Cac chién dich duoc thiét ké dé do luong higu qua va dat dugc mot két
qua cu thé, chang han nhu gigi thigu mot san pham méi hoac tang thi phan.

Tat ca cac md-dun tiép thi & trén hoat dong phdi hop chat ché vai md-dun béan hang.

* MO-dun quan ly dich vu (Service Management)

M6-dun quan Iy dich vu cia CRM duoc thiét ké dé tap trung, quan 1y va theo ddi 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,... M6-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 doi
thdng qua cac sy . Mot su ¢b s& tuan theo cac giai doan khéac nhau cua quy trinh giai quyét
van d¢, cudi cung duoc giai quyét 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 khéach hang co.

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
quyét mét van deé cu thé cua khach hang.

Services - Pai dién cho tat ca cac dich vu ma té chirc cung cap cho khach hang.

Calendars - Buoc su dung dé Ién lich thoi gian 1am viéc va lich trinh cua nhiing
nguoi dung lam viéc trong to chic.

Tat ca cac mo-dun duoc giai thich ¢ trén déu sir dung md-dun quan ly hoat dong cua
CRM. Mot hoat dong dai dién cho bat ky loai turong tac nao vOi khéch, hén,g, chang han nhu:
Cudc goi dién thoali, Email,... Nhitng hoat dong nay co thé lién quan dén bat ky thuc thé nao.
Maic dinh, CRM cung cap cac loai hoat dong sau:

- Goi dién;

- Nhiém vuy;

- Cuoc hen;

- Hen dinh ky;

- Guri email,

- Phan hdi chién dich;

- Hoat ddng Chién dich;
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- Hoat dong dich vu;
- Hoat dong tuy chinh.

Mot thyc thé duoc sir dung dé 1ap mo hinh va quan Iy di ligu kinh doanh trong CRM.
Ve mat khai niém, mot th}_IC thé CRM tuong duong véi mot bang co sO dir liéu. Vi du: th‘u’c
the Contacts s€ luu gilt h6 so lién h¢, thuc the Leads s€ luu gilt h6 so cac khach hang tiém
nang, v.v. B¢ tao mét thuc thé trong CRM can lam theo budc sau:

- Budc 1: Chon Menu >> Setting >> Customizations

Microsoft Dynamics CRM

JUING TINUYILY VLI ULV

Hinh 9. Menu cdu hinh tay chinh
- Budc 2: Chon Customize the System
- Budc 3: M rong tly chon Thyc thé tir bang diéu khién bén trai.

T— .
Dtiew = | X Owete Y Pusien | =E Snow Dependences | (5 Managed Propertes
e = = = e
B A ves or N0 boviesn ks sy _pee———n .. Ogption Set Moo Fune Aves of
& Accouen sccomnt Ll Marages T B
H Account Outrbuten Accont st Baport Reporsng Serviews  Maneged Tree pou—y
R Rapent (apcring Servems Managed T Sut-roef
S8 Account Mamager Accont Manager Correcon B Manages Trw
R Aot Overve Faport Raportng Services Managed Trve View
B Account Overves Sun-Sepont Aot Overves S-S Sapont Reporing Servce . Managed Tae o wef
B Aot Reconne Aot Rt et Temgrae Mo Trve e o
M accouns Summany Accoe Summany gt Gmporting Servces Mansged Tre Ve
Aot Summary o Repont At Summemary SR Raport (Raportng Servaes . Managed Trve St eef
R At Bmport apcrnng Servams . Maraged Troe [
I Acttes Owtas Faport Raportng Servces. Managed Tre St eef
S acwey st ponter ey Manages Tre T ]
) -
e T
—
Y 2 ’ /\’
Hinh 10. Quan ly thyc thé trong CRM
r . -
- Budc 4: Chon New >> Entity.
r . =R X A A z A - < A
- Budc 5: Trong biéu mau thyc the, nhap cac thdng tin bat budc
- s s Come Wt
New Working on solstion Oefault Sohution
I m‘ Information
5 Genersl  Primary Freld
@) informatn Tasity Oufinition ~
23 Fomm
3 Vews Daplay Name ® [ / -
o e Prural Name* Engtayers Durersnp * User o Team >l
@ Fics i [ Detine 25 30 scomty entty,
@ e s e — ¥ Dagtay i Actwity Menus
2 1N Rttt Feaasey howse. &)
FpIe] — Coke -
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Bl e Budes
Aress that duplay this entity
] s ¥ senvce ¥ Maratng ) satungn
/ [ veio Conter |
Options for ey
Process
[ Buiness process fows tekcs wi be cwated) *
Communication & Colaborstion
V] Notes (nchue sttachmmeny) *
W] et +
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“ .
Mt
£ Sireit it
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{1 e v

Hinh 11. Cdu hinh co ban ciia mét thuc 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 mot thuc thé méi
trong co s& dir ligu CRM.

“ = | k2 Save and Close I
- “
@ &) Information

e General  Primary Field
@) Information Entity Definition
E= Forms
&= views Display Name * Employer
Al Charts Plural Name * Employers.
Pl Name * ew_employer
W] Keys
=3 1:N Relationships Piicnary Snage
B N:1 Relationships Color
B8 N:N Relationships Description
53 Ruciness R

Hinh 12. Luru cdc tiry bién
- Budc 7: Mot thuc thé mai sé dugc hién thi sau khi tao

Component Type  Entity y

3 New | X Delete b Publish J'f Show Dependendes | ' Managed Properties

v Display Name 4 Name Schema Name State
») Employer new_employer new_employer Unmanaged
V' Fiter msdyn_wallsavedqueryuse., - msdyn_wallsavedqueryuse.,  Managed

Hinh 13. Thuc thé méi sau khi tao
- Budc 8: Nhap vao tly chon Publish All Customizations tir thanh ribbon. Diéu nay
s€ xuat ban tat ca nhitng thay doi da thuc hién.
Pé tao ho so cho mét thuc thé, can 1am theo cic buéc sau:
- Budc 1: Bidu hudng dén hd so thuc thé
- Budc 2: Nhap vao biéu tuong New.

Microsoft Dynamics CRM | = sales | v  Employe

4 NEw | T DELETE |~ e EMAILAUNK |~ [ RUNREPORT~ @

i Acm\limployers v

Name A Created On

Hinh 14. Tao hé so méi cho thuc thé
Thao tac ndy s& mé biéu mau tao méi mac dinh. Nhap céc gia tri can thiét va luu.
- Bué6c 3: Trong danh muc hd so cua thuc thé c6 thé thay hd so méi di duoc tao.

Microsoft Dynamics CRM — Sales | ~ Employers

4 NEW [ DELETE ~ e EMAILALINK' ~ [P RUNREPORT~ (@ ExPOH

+ Active Employers ~

v Name N Created On

I Employer 1 10/2/2015 7:05 PM l

Hinh 15. Lia chon thuc thé da tao
D¢ truy cap céc hd so da duoc tao trong CRM, hdy chuyén dén trang thuc thé do.
Nhap vao ho so dé truy cap no. Khi da mé ho so, c6 the chinh swra bat ky chi tiet nao trén bieu
mau hoac c6 thé xo6a ho so.
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3.4. Trwong thong tin trong CRM

Thong tin cua mot hd so trong Dynamics CRM dugc Iuu theo cac truong thong tin.
Dynamics CRM cung cap 11 kiéu truong thong tin dé luu trir thong tin.

- Mot dong vin ban: Truong ndy lru trit toi da 4000 ky tw vén ban. C6 thé chon dinh
dawng la mot trong nhiing d}nh dang sau: Email, Van ban, Vung van ban, URL, Biéu tugng. Co
thé dat d6 dai toi da va ché do IME cho ting loai.

- Bo tly chen (tha xudng): Trudng nay luu trit mot tap hop cac tuy chon, mai tly
chon c6 mot gia tri so va nhan. NGi cach qkhéc, né la mot trueong thé~xu6ng trong CRM. Ban
cling ¢6 thé xac dinh bd tuy chon chung dé su dung trén nhiéu biéu mau.

- Hai tly chen (Radio): Truong ndy cung cip hai ty chon dé ngudi dung chon (0
hoac 1).

- Hinh anh: Khi mét thuc thé c6 truong hinh anh, né c6 thé dwgc cau hinh dé hién thi
hinh anh cho ban ghi trong tng dung.

- S0 nguyén: Trudong ndy lwu trit Cdc gid tri nguyén tir -2.147.483.648 den
2.147.383.647. NG ho trg cac dinh dang cu thé nhu thoi luwgng, mui gio va ngbn ngir.

- Sb thyc dau phay dong: Truong ndy luu trir cac s6 dau phay dong c6 do chinh xac
1€n den 5 dau phay thap phén trong khoang tir 0,00 dén 1.000.000.000,00.

- Sb thap phan: Truong nay luu trit t6i 10 dau thap phan véi cac gia tri tir -
100.000.000.000 @én 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 den 922.337.203.685.477.0000

- Nhiéu dong vin ban: Day 1a mot hop van ban cudn. Ban c6 thé dat s6 ky tu t6i da
cho truong nay.

- Ngay va gio: Truong nay dugc 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 citu: CO thé tao truong tra ctru bang céach sir dung mdi quan hé thyuc thé da duoc
tao nhung chua dugc sur dung véi truong tra ciru khéac. Néu tao truong tra cau ¢ dang thuc
the, thi moi quan hé sé tu dong duoc tao.

3.5. Biéu miu trong CRM
~ CRM quan Iy cc dir liéu ctia hd so bang cac truong dir lidu, dé quan 1y, nguoi ding co
thé thiet 1ap va tly chinh cac biéu mau dé hién thi cac truong dir liéu trén.

- Buoc 1: Chon Menu >> Setting >> Customizations >> Customize the System

- Bu6c 2: M6 rong tiy chon thuc thé tir bang diéu khién bén trai.

- Budc 3: Tir céc thyuc thé da mo rong, chon mot thyc thé. Thao tac nay s& mo thdng
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 khac.

_ I | =52 Show Dependencies (D Pubiish [E] Update icons X Delete (&' Managed Prof

. Employer
£ & Information
[solution Default Solution e o

Entity Definition

Display Name * Employer

[ Business process flows (fields will be created) +
> 8] Entitiement Channel -

Hinh 16. Cdc doi twong c6 thé tly bién cua thuc thé
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- Budc 4: Nhap vao truong. N6 s& m ra mét ludi hién thi tat ca cac truong theo mic
dinh khi ban tao thuc thé nay. Thém mot s6 truong mai.

- Buéc 5: Thém céc trudng méi ndy vao bicu mau. Nhap vao Form tir thanh diéu
hudng bén trai trong thuc thé. Mac dinh, CRM sé c6 san 2 biéu mau, chon biéu mau “Main”

h [[@ Publish All Customizations.

Employer
@ 3 Forms

ystem Forms Active Forms v

TINew~ | X | & Enable Security Roles | [=jForm Order ~ | More Actions

Name Form State Form Type
Information Active Main
Information Active Mobile - Express

&4, Hierarchy Setti...
Hinh 17. TUy bién biéu mau
- Budc 6: Cac truong mai dugc thém trong bang Field Explorer ¢ bén phai.

[F™ =42 show Dependencies
view Merge
- Lx Managed Properties Forms

Form Upgrade

Field Explorer >

Filter All Fields

Only show unused fields.

Created By
Created By (Delegate)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Created On

Employer Description

Employer Type
Founded On

Modified By
Modified By (Delegate)
Modified On

Status

: Status Reason
Hinh 18. Lwa chon trurong dir liéu
- Budc 7: Kéo va tha cac trudng nay vao biéu mau

Ada Microsoft Dynamic]
HOME INSERT

I S Ss - ) ©undo [ I Header
H EJ’ save and close ‘j :JL REdS !_J =‘; ;; i l

” < z _ Footer
ave Change  Remove ody Business Form
L publish Properties O Rules P
save Edit Select
E3 Solution: Default Solution
“ Information ~ £

Form: Employer

Hinh 19. Sap xép trwong dit liéu trong biéu mau

- Budc 8: Nhap vao Save va sau d6 nhap vao Publish.
4. KET QUA VA THAO LUAN

Qua nghién ctru nay, ttng dung va cach thiét lap co ban cua Microsoft Dynamics CRM
daj duoc deé cap. Qué trinh thiét 1ap moéi truong CRM, tim hiéu vé ba mé-dun chh}h cua CRM
gom ban hang, tip thi va quan ly dich vu. Cach cac khu vuc lam viéc duoc to chirc trong
CRM va toan b vong doi cia mot to chac CRM hoat~ dong nhu thé nao da dugc thao |L{én.
Bai bdo cling da xem x¢ét cach lam viéc véi cac bieu mau CRM va cach tuy chinh ching bang
cach cjat npiéu loai trudng khac nhau. Thao Iu‘an vé cach thém nhiéu truong tuy chinh vao bat
ky biéu mau nao va sap xép chidng vao cac phan khac nhau theo yéu cau kinh doanh.
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5. KET LUAN

‘ Bai bdo da cung cap tong quan vé hé thng Microsoft Dynamics CRM, xem xét co ban
vé cach thiét l1ap, sir dung va tay bién d liéu trong hé thong CRM dé phu hop véi nhu cau
kinh doanh cua 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

Ding Dinh Puc”, Poan Thuy Duong
Truong Dai hoc Cong nghiép Quang Ninh
“Email: ducit.qui@gmail.com

Tém tdt: Cac 16 hong bao mar thuong bat nguén tir c&c 1ing dung web, va hau hét céc
nha qudn tri chiea ¢é cdi nhin tong quan vé bao mdt Web. Pay la Iy do dan téi sé lwong cac cugc
tan cong trén mang ngay cang nhiéu. Trong bai bao nay, ching toi nghién cizu mét sé thugt toan
dé phét hién sy thay doi vé néi dung cua trang website. Tir dé ddanh gid ciing nhie dé xudt
phirong phdp cdi tién thugdt toan Rabin Fingerprint két hop véi hé thong giam sat trang Web, dé
gia tang dg chinh xac cua cac canh bao néu thay sw khac biét cia ngi dung trang web tai cac
thoi diém khdc nhau, glup tang cuong kha nang giam sat, phat hién va canh bao som, nham hé
tro' cho nguoi qudn tri ¢ thé phdn itng nhanh hon trong cdc trirong hop trang website ciia minh
bi tan cong.

Tir khoa: Lé héng, canh bdo, tan cong, thay doi website, thudt todn Rabin
fingerprint, phat hién thay doi, tinh toan ven.

1. PAT VAN DE

Su ra doi cua Internet cting v6i sy phat trién ngay cang manh mé cua né da mang lai
cho con ngudi ndi chung va cac doanh nghiép noi riéng rat nhiéu tién ich. Cac hoat dong giao
dich truc tuyén nhu thuong mai dién tir hay thanh toan online ngay cang pho bién va duoc
thyc hién théng qua cac img dung Web. O bat ky dau, khi mot may tinh c6 ndi mang Internet,
con nguoi co thé thuc hién cac giao dich ctia minh mot cach thuan tién va nhanh chong. Moi
thong tin cua nguoi dung s& dugc luu trén WebServer. Neu nhu théng tin d6 dugc sta doi voi
¥ d6 xAu, cau truy van co s¢ dur liu co thé bi thay dbi cdu tric, tir d6 ket qua tra vé s& khéc
v6i ¥ mudn ctia nguoi 1ap trinh, hodc nhing ke mao danh c6 thé danh cap thong tin, giy nén
nhitng thiét hai 16n. Nhu vay, nhitng cudc tan cong thay ddi Website da duoc thuc hién dé
xam pham tinh toan ven ciia Website bang mot trong nhimng hinh thirc sau: Thay ddi noi dung
ctia trang Web; Thay ddi bt ky phan nao ctia ndi dung trang Web; Thay thé toan bd trang
Web; Chuyén hudng trang Web; Pha hily hodc x6a bo trang Web. Cho nén, van dé bao mat va
phat hién tan cong thay doi trén Web ludn 1a cp thiét [20][21].

Theo thong ké cta Trung tdm Ung ctru khan cap may tinh Viét Nam (VNCERT),
trong s6 hon 7.000 sy c6 tin cong mang vao cac trang web cta Viét Nam, c6 hon 2.500 su cb
tan cong lira dao (phishing); hon 4.200 sy ¢b tin cong thay doi giao dién (Deface). Tinh trang
tan cong mang tai Viét Nam dang c6 xu thé tang so voi cung ky ndm ngoai, dédc biét la su c6
vé lra dao va thay doi giao dién. Tai khu vuc mién Trung- Tay Nguyén, mdi ngay c6 khoang
25.000 dia chi c6 truy van hodc két ndi véi hé thong méy tinh ma (botnet) [19].

Diéu nay dit ra yéu cau cap thiét can cé nhitng giai phap gidp giam séat cac website
24/7, tang cuong tinh bao mat va cap nhat nhanh vé trang thai website cia minh, tranh moi
anh huodng tiéu cuc dén hoat dong cua doanh nghiép va t6 chirc, co quan nha nudc. Pac biét 1a
cac tin cong thay ddi giao dién website ma it khi dugc phat hién kip thoi, du ha ting cong
nghé thong tin (CNTT) clia co quan to chic da dugc trang bi ddy du cac hé thong an ninh
thong tin toi tan nhu hé thong tudng ltra (Firewall), hé thong phat hién xam nhép.

2. CAC THONG TIN LIEN QUAN
2.1. K§ thuit tAn cong XSS (Cross Site Scripting)
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Trong k¥ thuat ndy, ké tdn cong s& chén vao cac website dong nhitng doan ma c6 thé
thyc thi mot cau 1énh bat hop phap. Cac doan mi d6 thudng duoc viét bang JavaScript,
DHTML, JScript va ciing c6 thé 1a ca cac thé HTML. Hién nay, XSS [1] 1a k¥ thuat tan cong
kha phd bién, day ciing 12 mot van dé bao mat dang quan tim cia nhitng ngudi phat trién web
cing nhu cta nhiing ngudi s dung. Vi vay, khi ma nhimg trang web cho phép nguoi dung
dang nhing thong tin déu c6 thé tiém an cac 16i XSS néu khong co su kiém soét chat chg.
Thudng thi XSS c6 thé xay ra tai nhitng noi ma nguoi dung co thé nhap dit liéu vao, sau d6 s&
nhan duoc mot két qua nao do. Nén thuong kiém tra ¢ nhitng 6 dang nhép (login form) dau
vao. Khi nhap mot chudi ki tu nao do ma két qua cua server tra vé ¢6 dinh to1 chudi nhap, thi
rat ¢6 kha ning trang web d6 bi méc 16i XSS [2]. XSS giup danh cép (steal) duoc cookie cua
nan nhan (victim), khai thac trén trinh duyét 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) tu dong nhu: N-Stealth hay AppScan, day

la nhu'ng chuong trinh quét tim kha hi¢u qua, ngoai kiém tra dugc cac 16i XSS, cic cong cu
nay con cho phép kiém tra cac 16i khac trong trang web hoic trén Server [3].

XXS >

L ]

A

K¢ tan cong

I — .

XXS

Hinh 1. Tdn cong XSS
2.2. K§ thuit tin cong tir chdi dich vu DOS

Tan cong DOS 1a mot kiéu tn cong ma mot ngudi lam cho mot hé théng khong thé sir
dung, hodc 1am cho hé théng d6 cham di mot cach dang ké véi ngudi dung binh thuong, bang
cach 1am qué tai tai nguyén cua hé thdng. Cac kiéu tan cong thudc phuong thirc nay rit 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 nhé (RAM) va bd vi xir Iy (CPU) [4] khién cho nguoi dung
chia sé khong truy xuét dugc hé thong do hé thdng khong du kha nang xir 1.

- Tén cong SYN: dugc xem la mot trong nhing kiéu tan cong DOS kinh. Loi dung so
hé cua th 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 thyuc hién viéc bat tay ba 1an (three-wayshandshake)
thdng qua cac gai tin (packet) [5].
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Hinh 2. Tdn céng tir chei dich v DOS
2.3. K§ thuit tAn cong thay déi 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 ddi ndi dung, (2) thay ddi ciu trac (hodc bd cuc), (3) thay doi thudc tinh (hodc cach
trinh bay), (4) thay d6i hanh vi va (5) thay doi kiéu.

Céc thay d6i vé noi dung bao gdm céc thay doi xay ra trong van ban, hinh anh, v.v.,
trong khi cac thay doi vé cau tric (hodc bd cuc) bao gom cac thay doi xay ra ddi véi vi tri clia
cac thé HTML. Céc thay dbi vé thudc tinh (hodc ban trinh bay) bao gém cac thay do6i dugc
thuc hién ddi véi thiét ké va cach trinh bay ctua mot trang web [8, 9], chang han nhu cac thay
d6i vé phong chit, mau sic hodc chii thich. Cac thay doi vé hanh vi xay ra khi céc thanh phan
dang hoat dong, chang han nhu céc tng dung nhing va tap 1énh cta cc trang web bi thay doi.
Thay d6i kiéu xay ra khi thyc hién stra d6i ddi véi cac the HTML hién co, chéng han nhu khi
the p tr¢ thanh the div. Cac nghién ctru da tép trung vao tat ca cac dang thay d6i nay [16] va
cac phuong phap thuét toan khac nhau da dugc dé xuét [17, 18] ciing nhu can nhitng co ché
dam bao an ninh tét hon [10].

Trén thuc té c6 nhiéu phwong phap duoc dé xuat dé bao vé hé thong Website chong lai
cac cudc tan cong. Tuy nhién, cac phuong phép nay ciing c6 nhiéu uu va nhuge diém, cy thé
nhu:

Ramniwas, Nikhil, va Deepak [11] dé xuat mot cach tiép cdn mdi dé phat hién
Website bi tan cong bang cach phan tich cic tap tin nhat ky (log file). Cac tép tin nhat ky
dugc trich xuat tir may chi Web va dugc xir Iy dé lay thong tin can thiét. Thong tin nay sé
dugc chuyén sang dinh dang XML (eXtensible Markup Language), vi cac thong tin ¢ dinh
dang XML sé& gitip viéc tim kiém hiéu qua hon so v6i dinh dang van ban thuan. Sau khi xtr ly
xong, tap tin nhat ky s€ dugc phan tich dé tim ra cac mau va cac mau nay sé dugc sir 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 1y do ndao d6 néu bi stra ddi thi s& bo
qua cac truong hop bi tan cong dan dén khong canh bao kip thoi.

Rashmi va Shahzia [12] de xuat co ché phat hién tan cong bang cach sir dung ham
bam. H¢ thong dugc de xuat bao gém phét trién mot mo -dun tich hop vao may chu Web
Apache dé phat hién tan cong trong cac Web va tu dong céu hinh dé trang bi tan céng khong
hién thi khi may chu Web nhén duoc yéu cau tir nguoi dung hop phap. Phuong phap nay kha
hay khi d¢ xuét ngin can ngu:(n ding hop phap truy cap cac Web da bi tan cong.

3. PE XUAT PHUONG PHAP
3.1. Document Fingerprint (Van tay tai li¢u)

DA4u van tay tai liéu dugc tao ra bﬁng cach chon chudi con tir vin ban, sau d6 4p dung
mdt ham toan hoc cho mdi chudi con di chon véi muc dich 1 tao ra mot gia tri bam. Gia tri
nay dugc 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 v6i tap cac s6 nguyén da dugce luu trir trude do.
Dbi vi mbi gia tri bam trong van tay tai liéu, cac chi muc cta truy van va danh sach cac dau
van tay tai liéu ddi sanh duogc ldy ra. SO luong gia tri bam giita van tay tai liéu truy van voi
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mdi van tai liéu trong tap hop da luu trir xac dinh tai liéu tuong ung do. Déu van tay tai liéu
duogc lay dua trén sy bién doi cua cac thong so: [22, 23]

- Cac chudi con (dugc chon tir tai liéu di cho)

- Kich thuéc ciia cac chudi con (duoc trich ra tir tai lidu)

- X4c dinh sb lugng gia tri bam (duogc st dung dé xay dung mot van tay tai lidu)

- Ham Fingerprint (dugc sir 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 gio1 han [13]. Muc dich nha“lm tao ra mot gid tri bam tur chudi con
trong cdc trang web, day la mot thuat toan nhanh va dé thyc thi, n6 ciing di kém vo6i viée phan
tich chinh xac xac suat hai tap tin ¢6 dau van tay tai liéu giong nhau. Tu tudng cta thuit toan
duoc mo ta nhu sau:

Input: Tai liu (trang web cong khai)

Output: Dau van tay tai liéu (cac gia trj bam cia tai liéu do)

Step 1: Bat dau.

Step 2: Xur ly vén ban, xoa hét t‘ét ca khoang tring va cac ki tu dic biét trong ma trang
Web dé thu duge mdt khoi van ban thuan tiy (pure text block).

_ Step 3: Chia khéi vin ban da xur Iy d6 thanh céc chudi con c6 do dai L. // S6 luong
chudi con co do dai L va so luwong gia tri bam (ma bam) bang (m-L+1), voi m la kich thuoc
cua tai liéu.

~ Step 4: Tinh gia tri bam cho mbi chudi con bang cach tinh K(P) nhu sau:// K(P) la mét
tuyen tinh trong n (n la do dai ciua P)

Khéi 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 céc gia tri bam.

Step 6: Finish (Két thuc).
3.3. Thuit toan Rabin Fingerprint cai tién

Thuat toan cai tién dugc dé xuét trong hé théng nhu sau [14]:

Input: Tai li¢u (cac trang website)

Output: D4u van tay tai liéu (cac gia tri bam cua tai liéu do)

Step 1: Bit dau.

Step 2: Xir ly van ban, xo0a hét tt ca khoang trang va cac ki tu dic biét trong ma cia
trang Website dé thu dugc mdt khoi van ban thuan thy.

Step 3: Tl van ban m chia ra thanh B khdi véi kich thuéc n cho mdi khéi (véi n 1a sb
nguyén duong)

Step 4: Tinh ma bam cho cac chudi con:
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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);

Whl Ie (B<m/n) Kich thwéc van ban = 12 Ki tw, kich thwéc chudi con =3
{

for (r=B*n; r<=B*n+n; r++) l“l“l cfrfefefe[s] ][ <] G tri mi bim
{ 486351

Kp(Tr)= (Kp(Tr) + T(r)) mod p I
}é++; ) [f[:[/ = seas
Step 5: Luu céc gia tri bam. > e
Step 6: Finish (Két thuc).

Hinh 3. M6 ta Rabin Fingerprint cai tién
3.4. Hé thong giam sat website

Lam nhiém vu phat hién bét ky cac cude tan cong thay doi trén web nao va phuc hoi
cac tap tin cua web da bi tan cong [15]. D€ dat dugc nhiém vu nay, h¢ thong giam 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 cdc mdy chu Web c6 cai dit AWDC, téng hop bao cao tur cac
AWDC, sau d6 gui thong bdo 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 b tan cong sang trang thai
bado dong;

(3) Phat hién nhiing thay d6i hodc ngit két ndi gitta AWDC voi AWDS;

(4) Giam sat viéc hoat dong/ding cua Website;

(5) Giam sat chinh xac cac thong s6 cau hinh ciia Website DNS, IP.

Yo
and, ) TCPIP Protocel :

Hinh 4. M0 hinh giam sat Website
4. KET QUA
4.1. Mbi trudng trién khai
Chuong trinh thtr nghiém duoc phat trién bang ngdn ngit C#. Vi cau hinh may duoc
su dung nhu sau:
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- Bo xur ly: Intel(R) Core(TM) i5 CPU 3320M @ 3.30GHz

- B6 nhd RAM: 8 GB.

- Phién ban may ao: VMware Workstation 15.1.0.2487

- M@ hinh thir nghiém trén may 4o gém: 01 Server, 3 méy Client.

- Hé diéu hanh Windows 10 Professional 64-bit cho may Client.

- Hé diéu hanh Windows Server 2019 cho may Server. St dung co so dit lidu
Microsoft SQL Server 2012.
4.2. Két qua trién khai

Hé théng duoc thir nghiém 3 1an: Lan 1 chay 1 gio; 1an 2 chay 5 gio; 1an 3 chay 9 gio,
v6i thoi gian 15 phit/lan kiém tra, ving kiém tra 1a ving chira cac ndi dung chinh, c¢6 luu dir
liéu ma nguén, anh véi 3 trang website:

Bang 1. Dia chi trang web va thoi gian thur nghiém.

TT | Thoi gian | Pia 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 gio, 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
S61an  |s§ 1an phat| Pat Khong | Ty  1¢
TT | Pia chi trang Website kiém hign  thay| yéu dat yéu | thanh
tra doi cau cau coéng
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
S0 lan  |S6 lan phat| Pat Khéng [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 cua thuat toan Rabin Fingerprint va thuat toan Rabin Fingerprint
cdi tién nhu sau:

Bang 5. So sanh thudt toan RabFingerprint

T Diachitrang wepsie | R0, FngerPrint R Ehgerering e
1 | demo.testfire.net/ 01:00:38,723 01:00:21,511 56

2 | dienmattroihaiduong.com/ | 05:00:42.907 05:00:27.812 263

3 | dongtrieu.xyz/ 07:00:19.239 07:00:03.726 73

5. KET LUAN

Tir cac két qua thu nghiém trén, ta thiy hé thong chay 6n dinh, khong bi 131, canh bao
chinh xac khi phat hién thay doi, dung luong luu trir dir lidu kiém tra 1 website trén 6 ctng
trung binh trén 200KB/1an kiém tra (gdm anh, database). Vi thuat toan Rabin Fingerprint,
thoi gian phat hién ra su thay doi ndi dung ctia website dugc cai hién dang ké, diéu nay s& hd
tro rat 1on cho céac quan tri vién trong viéc phan ung khi website ctia ho bi tn cong thay ddi
ndi dung. Viéc cai tién thuat toan Rabin Fingerprint két hop v&i hé thong giam sat trang
Website da mang lai két qua rat kha quan trong vi¢c giam sat, co thé phét hién su thay doi
giao dién, ndi dung cua Website mét cach nhanh chong, kip thoi theo thoi gian thyec.

Két qua thuc nghiém cho thiy, cac thay d6i nhu chén thém noi dung méi, x6a hay sira
noi dung cii ciia mé nguon, giao dién Website déu duoc phat hién va canh bao chinh xac. Tuy
nhién, phuong phap dé xuit ciing méi chi phu hop voi cac Website co tan sut thay ddi noi
dung it. Vi vdy, day la mot dinh huéng nén tang trong cach thirc phat hién thay d6i noi dung
trang web trén co so tan suat thay doi noi dung. Chét luong, mirc d6 phd bién, co thé duoc sir
dung trong mot khudn kho théng nhét cho van dé dong bo hoa chi myc 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 hoa va cac chuan hé thong
quan ly trong l1oT

Poan Thity Dwong”, Ping Pinh Pirc, Nguyén Huy Hoang, Laim Thi Huyén
Truong Pai hoc Cong nghiép Quang Ninh
*Email: dtduong.qui@gmail.com

T6m tdt: Internet of Things (10T) 1a mang fedi van vt két noi Internet bao gom: Cac
thiét bj vt ly, c&c trang thiét bi diroc nhing véi céc linh kién dién tir, phan mém, cam bién co
chite nang thu thdp va trao d@éi dit lidu véi nhau théng qua mang internet. Su két ni nay me
ra mgt ky nguyén ti dong hoa trong hau hét cac nganh y té, thanh pho thong minh, nha thng
minh, di¢n ludi thong minh,... Tuy nhién, vigc thu thap va trao doi dir liéu nay dién ra qua
mgang Internet cong cong nén nhleu cugc tan cong trong moi truong loT c6 thé xay ra. Piéu
nay lam gia ting méi 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 dwrgc khuyén nghi siz dung) cho cac 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 néi van vdt, bdo mdt, an toan, an ninh, ma héa, giao thizc.

1. PAT VAN PE

Internet két ndi van vat trong do vat thé c6 thé 1a thuc thé 4o hodc vat 1y, mdi thuc thé
dugc dinh danh duy nhét 13 ID hoac dia chi IP. Mot ddi tugng vat 1y c6 thé 1a dién thoai thong
minh, cam bién, may anh con céac thuc thé 4o lai 1a cac chuong trinh lam viéc, vi dién tur.
Cang ngdy cang c6 nhiéu thuc thé thu thap thong tin va trao d6i dir liéu tham gia vao h¢ sinh
thai IoT nhu: Giam sat giao thong théng minh, cong nghiép, thanh phd thong minh, y té, gia
dinh va cac thiét bi di dong. Theo bao cao moi nhat cia Juniper Research, s6 lugng thiét bi
IoT vuot 50 ty vao nam 2022 tang tir con sO wdc tinh 21 ty vao nam 2018[1]. Tuy nhién, theo
cd van cua MarTech con s nay s& dat t6i 125 ty va mdi khach hang st dung 15 thiét bi
[0T[2] vao nam 2030.

Bén canh nhiing hi€¢u qua va su tién lgi ma IoT mang lai thi n6 gén lién voi nhiing rui
ro do mét an toan thong tin tir cac thiét bi ndy mang lai. Trong linh vuc khac thong tin strc
khoe chi dugce cung cap cho nhan vién dugc Gy quyén (xac thuc) va duge bao vé khoi viée
stra d6i (dam bao tinh toan ven dir liéu) hodc bao mat, hay trong hé thong IoT cham soc stic
khoe théng minh sy diéu chinh thiét bi cam bién trong mang y té ¢6 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 thuc, diéu khién tir xa, bao vé khoi nhitng ké xam nhép, bdo dong khi débt
va chita chdy,... 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 duoc vao bét ki mot thiét bi nao d6 va co thé theo doi hay nam
quyén diéu khiéu cac thiét bi khac, thi van dé an ninh ciia con nguoi ciing nhu tai san trong
ngdi nha bi de doa. Cac cudc tan cong trong nganh coéng nghi¢p thong minh dua trén hé thong
l0T, c6 thé lam hong mot trong cac thiét bj cta co so ha ting hodc lam gian doan giao tiép
gifta hai hé thdng, diéu nay 1am anh huong dén céac thiét bi hodc cac hé théng khac. Trude cac
cudc tAn cong hodc truy cip bat hop phap vao thiét bi IoT trong thanh phd thong minh co thé
gdy gian doan cac hoat dong dich vu sin cé.

Theo ISO / IEC 27001: 2013, an ninh thong tin 1a bao v¢ tinh bi mat, tinh toan ven va
tinh sdn c6 cua thong tin. Bao mat c6 nghia 13 thong tin khong duoc cung cip hoic tiét 16 véi
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Cac ca nhan, to chirc khong duoc xac thuc hodc khong dung quy trinh. Tinh toan ven 1a tai
nguyén khong bi thay d6i, mat mat. Tinh sin sang - tai nguyén c6 thé duoc truy cap va sir
dung theo yéu cu boi mot thuc thé duge uy quyén. Cac thudc tinh khac, chéng han nhu tinh
xéc thuc, tinh trach nhiém, khong chéi tir va d tin cdy ciing co thé lién quan [3].

Theo bdo céo vé tdi pham Internet ndm 2020 cuia The Internet Crime Complaint
Center (IC3), trong 5 nim gan ddy dd nhan duoc 2.211.351 khiéu nai, trung binh mdi nim
IC3 nhan duge 440.000 khiéu nai toi pham trén nam, véi sy bung nd vé cong ngh¢ 10T thi sb
luong khiéu nai tang manh.

900,000 - » w kh.ﬁ- .
Tong so khieu nai 791790
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 tuong hang ngay thanh cac vat thong minh véi kha nang
tuong tac gitta ching va moi truong xung quanh. Dong luc 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 vy, muc tiéu chinh 1a 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 IoT

Theo CERP-I0T (Cluster of European Research projects on the Internet of Things)
dinh nghia van vat két ndi hay con goi 1a co so ha tang mang toan cau dong véi kha nang tur
c4u hinh dua trén céac giao thirc giao tiép chuan. O d6 cac thuc thé vat 1y va cac thuc thé 4o c¢6
dinh danh, c6 thudc tinh vat ly, va cac thudc tinh ao st dung giao dién thong minh dugc tich
hop lién mach va mang thong tin. Ngoai hai yéu t6 thoi gian va khong gian, cong ngh¢ thong
tin va truyen thong cho phép con nguoi két noi tir bat ky dau, vao bat clr lic nao va mot vat co
thé ket ni véi bat ky ddi twong nao. IoT s& bao phu hang loat cac ung dung va gan nhu cham
dén tit ca cac linh vuc ma chung ta dang d6i mit hang ngay. Diéu nay s€ cho phep su Xuat
hién ctia cac khong gian théng minh xung quanh mot may tinh phd bién. Nhiing khong gian
thong minh nay bao gém: thanh phd, ning luong, giao thong, y té, cong nghiép va néng
nghiép,...

Hinh 2 minh hoa mé hinh kién trtc ba 16p co ban ciia IoT bao gom: Lép cam bién, 16p
mang va 16p ung dung. Céc 16p nay cung nhau hd trg ba tac vu co ban bao gém: thu thap,
truyén tai va xir 1y.
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WSN (Wireless Sensor Network): mgng cam bién khong déy; Ad-hoc: mang ket noi cha yéu la
thiet bi vo tuyén; RFID (radio-frequency identification): cong nghé nhdn dang doi tuwong
bang song vo tuyén; UWB (radio-frequency identification): Bang thong siéu rong; NFC

(Near-Field Communications): Giao tiép truong gan
Hinh 2: Mé hinh kién triic 3 I6p co ban ciia I0T[6]

Trong 16p cam bién (Layer Perception) day 1a 16p vat Iy caa kién tric, noi cic cam bién
va cac thiét bi Cﬁrqc két nc}i thu thap nhi¢u lugng dﬁ? liéu lghéc nhag theo nhu cau cua du an.
Tang nay bao gom cac thiét bi bién (edge), cam bien va thiét bi truyén dong tuong tac vdi moi
truong.

Loép 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 chu va thiét bi mang khéc,
thuc hién truyén an toan va chuyén dit liéu tir 16p cam bién sang 16p ung dung.

Lop tng dung (Application) chiu trach nhiém cung cap cac dich vy, ung dung cu thé
cho nguoi dung tuong tac. Viéc kiém soat va xu 1y thong minh dir liéu thu thap dugc thuc
hién trong 16p ung dung [6].
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Hinh 3: Kién tric chung cua mang loT
Hinh 3 m6 ta mot kién tric mang duoc dé xuat boi Challa va cac cong su [7]. Trong
kien trlc nay cac tac gia da quan tdm den 4 kich ban: giao thong, quoc gia, gia dinh va cong
dong. Dya trén cac ttng dung, cac thiet bi 10T thong minh (thiet bi truyeén dong va cam bien)
dugc trién khai trong moi truong 10T. Sy két noi gitra cac thiét bi 10T thdng qua cdc nat cong
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mang (GWNs) duogc uy quyén. Cac thiét bi thdng minh thu thap di liéu cé thé duoc cung cap
thém boi nguoi dung vi du bac si trong (tng dung cham soc suc khoe va nguoi dung trong (ng
dung nha théng minh dwa vao cac kich ban caa ung dung. Cac hé théng mang vat ly (vi du
nhu nha théng minh, ludi dién théng minh va giao théng théng minh) ciing 1a mot phan cua
hé sinh thai loT.

3. AN NINH CUA CAC THIET BI loT

An ninh trong mdi trudng IoT bao gom bao mat cua cac thiét bi IoT, kénh trao d6i dir
liéu ciing nhu cac tng dung. Tiép theo, chung t6i trinh bay mé hinh mdi de doa dbi véi moi
truong IoT va cac yéu ciu bao mat cia no.

3.1. Cac phuwong thirc tin cong dién hinh de doa an ninh mang

Trong méi truong IoT, ngudi dung va cac thiét bj théng minh thudng xuyén trao ddi
qua cac kénh giao tiép khong an toan (hay néi cach khac dir liéu dugce truyén trong moi
truong cong cong) vi ching duoc lién ket thong qua Internet khién cac kénh nay dé bj tin
cong theo nhleu kiéu khac nhau. Mot sé cudc tn cong phd bién trong mdi truong IoT bao
gdm cac cudc tin cong

- Replay 1a tdn cong xay ra khi t6i pham mang nghe trdm mét qua trinh giao tiép qua
mang bao mat, chdn no, 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 tan cong linh hoat, xAm chiém va bi mat xdy ra khi ké
tan cong ¢ gilra 2 may va co kha ning nghe trom tham chi chin lién lac giita 2 may va danh
cép thong tin;

- Mao danh 13 ki thuat danh cdp quyén truy cp cta nguoi st dung ¢ tham 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 lén nhu tepdump hodc
nitsniff. Di nhién sau khi ldy dugc password, hacker ¢ thé ding nhap hé thong nhu 1a nguoi
dung hop phap;

- Tan cong tu chdi dich vu DoS 1a cudc tan cong nham 1am sap mot may chu hodc
mang, khién nguoi ding khac khong thé truy cap vao may chil hay mang d6. Ké tin cong thuc
hién diéu nay bang cach giri 6 at yéu cau hodc giri thong tin c6 thé kich hoat su ¢b dén may
chu, hé théng hodac mang muc tiéu, tor do khién nguoi dung hgp phap (nhén vién, thanh vién,
chu tai khoan) khong thé truy cép dich vu, tai nguyén ho mong doi;

- Thu thap thiét bi IoT vat 1y, ndi bo dic quyén va cac cudc tin cong danh cap thong
tin xac minh|[8].

Chuing t6i trinh bay mdi de doa cho IoT dudi dy:

- GWN (Gateway Node duogc hién thi trong hinh 3) trong méi truong IoT 14 hoan toan
dang tin cay. N6 ciing gia dinh rang, A khong thé thoa thuan GWN bai vi n6 ¢6 thé duge bao
dam vé mat vat ly bﬁng cach dat n6 & mot noi an toan[9].

- Cac thiét bi thong minh IoT thuong khong duoc san xuat bang phan ctng chdng gia
mao vi chi phi cao. Piéu nay cho phép ké tin cong A dé dang trich xuat cac thong tin xac thuc
bi mat dwoc luu trit trén cac thiét bi théng minh khi ké tan cong s& hitu cac thiét bi nay. Sau
d6, A c6 thé sir dung thong tin trich xuat dugc dé ding nhap, giao tiép an toan giita cac thiét
bi thong minh IoT va ngudi dung.

- M6 hinh tin c6ng dugc st dung rong rii, goi 1 moé hinh mébi de doa Dolev-Yao (DY)
[10], cho phép hai thuc thé bat ky trong IoT trao d6i qua phuong tién coéng cong. Theo md
hinh nay, ké tdn cong A khong chi c6 kha nang nam bat cac thong diép dang duoc truyén di
trong qua trinh giao tiép ma con ¢co the thay d6i, x6a hodc tham chi chén thong tin gia mao.
Hon nita, cac bén giao tiép diém cudi, chang han nhu nguoi dung va thiét bi thong minh IoT,
c¢6 thé khong dang tin cay. Ké thu trong m hinh nay c6 thé nghe 1én, danh chin va tong hop
bat ky thong diép nao va chi bi gidi han boi cac rang budc ciia cic phuwong phap mat ma duoc
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str dung. Noi cach khac: "ké tin cong mang thong diép."

- M6 hinh chuan trén thyc € hién tai, duoc goi 1a md hinh di thu cua Canetti &
Krawczyk (CK-adversary model) [11,12] cling ¢6 thé dugc ap dung cho IoT. M6 hinh CK-
adversary c6 thé dugc sir dung dé danh gia tinh bao mat cia cac giao thuc trao d6i khoa duoc
xéc thuc trong IoT. M6 hinh CK- adversary cho phép A thuc hién tit ca cac hoat dong c6 thé
theo m6 hinh DY va ciing dé thoa thuan thong tin bi mat bao gdm céc trang thai va khoa trong
mot phién. Trong cac giao thirc trao ddi khoa da duoc xac thuc, tinh bao mat cia cac giao
thirc nay phai dam bao réng, néu cc bi mat ngén han hoac khoa trong mot phién bi ro ri thi
thong tin bi mat khac cua cac thuc thé giao tiép trong mang s& khong bj tiét 16 [13].

3.2. Céc yéu ciu bao mat

Bao mat cua céc thiét bi IoT hién dang nhan dugc rat nhiéu sy quan tam tir cac nha
nghién ctru va cac nha thiét ké vi cac van dé khac nhau bao gém:

- Truy cép vao cac thiét bi gia dinh: Mt ing dung khac cua IoT, cu thé 1a moi truong
nha thong minh, trong d6 c6 thé xay ra hanh vi trom cap vat 1y cta cac thiét bi IoT [9]. Ké thu
A c6 thé 13y ra thong tin bi mat c6 san trong cac thiét bi thong minh IoT ma A chup duoc thiét
bi vat ly. Vi su trg gilip cua cac thong tin xac thuc bi mét duge trich xuat, A c6 thé thuc hién
mot cudce tin cong chiang han nhu cudc tin cong mao danh thiét bi.

- RO 1i thong tin ca nhan: Trong cac giao thirc xac thuc nguoi dung, thé thong minh
ctia ngudi dung c6 thé luu trdr mot s6 thong tin xac thyc bi mét. Néu ké tin cong trich xudt dir
lidu tir thé théng minh bi mat / bi danh cap ctia mot nguoi ding hop phép, ké tan cong co thé
khoi dong mot cude tin cong mao danh nguoi ding va pha khoa phién cua giao thirc bao mat.
Hay xem xét tinh hudng sau day trong d6 cac thiét bi thong minh IoT gan v6i méi truong IoT
cong nghiép (IIoT) giao tiép v6i con ngudi bao gdbm ca thong tin ca nhan, su riéng tu [14].
Trong moi truong IloT, rat nhidu thong tin dugc thu thap va sau d6 tiét 16 1én Internet ma
khong c6 su chap thuén ciia mot nguoi o rang. Bing cach nay, cac thiét bi thong minh loT
tao thanh mot moi de doa d6i véi quyén riéng tu [15]. Diéu nay doi hoi su bao mat thong tin
trong cac nganh cong nghiép san xuat, trong d6 IIoT dugc sir dung 1a chii yéu. Do do6, diéu
quan trong 1a phai bao vé thong tin c4 nhan cua cac thiét bi thong minh va nguoi dung khoi ké
thu [16].

- Botnet IoT: V6i su gia ting cia cac thiét bi IoT [2], cling c6 su gia ting vé s6 luong
cac cudc tin cong mang cling nhu botnet [4]. Mot tap hop cac may chu hodc mdy tinh bj xdm
nhép, bi nhiém ph'?ln mém doc hai trong mOt mang botnet dién hinh. Nhirng may bi nhiém nay
cho phép ké thu thong tri va thiét 1ap cac hoat dong du kién thay mat cho ké thu. Ngugc lai,
trong mang botnet IoT, cac dbi tuong thong minh IoT khac nhau bi xam nhép, chang han nhu
may anh, cam bién va thiét bi deo bj nhiém phan mém doc hai cho phép ké thu klem soat cac
dbi tugng thong minh [oT dé thuc hién céc hoat dong nhu trong mang botnet truyen thong. Su
khac biét chinh gitta mang botnet IoT va truyén thong 1a trong trudng hop sau ndy, cac thiét bi
ToT bi nhiém tiép tuc phat tin phan mém doc hai cia chiing cho nhiéu thiét bi khac [17]. Mot
mang botnet IoT ¢6 quy mé 16n hon so voi mot mang botnet truyén thong [18]. Tuy nhién,
cyber-storm clouds méi ciing dang tap hop lai. Dua trén thong tin c¢6 san ctua Check Point
Software Technologies Ltd.[17], mdt Botnet hoan toan méi, dugc goi la ToTroop' da dugc
phat hién, co thé phat trién va tuyén chon céac thiét bi cam bién IoT véi téc do nhanh hon
nhiéu va c6 kha ning gay thiét hai 16n hon Botnet Mirai ndm 2016. Vi cac botnet IoT tiép tuc
xuat hién, chung dang bi khai thac dé bat dau cac cudc tin cong tir chdi dich vu phan tan
(DDoS). Cac thiét bi ToT thuong chay hé¢ théng dya trén Linux va Unix. Do d6, ké tin cong
thuong nhim muc tiéu vao cac tép nhi phan, dinh dang nhi phan c6 thé thuc thi va lién két cho
cac kién tric Intel, ching duoc tim thiy trong hé thong nhing- phdn mém nhiing.

Tir cac van d& trén va cac phuong thirc tan cong dién hinh dugc trinh bay trong phan
3.1, twong tu nhu bat ky mang nao khac (vi du: Mang cam bién khong day (WSN) & Mang
Ad Hoc) dugc trinh bay trong hinh 2, chiing t6i thao luan cic yéu ciu an ninh chung can dap
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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 nit céng trude khi ho truy cap vao tai nguyén bi han ché hoic
tiét 16 dir liéu ca nhan quan trong.

Tinh toan ven: Can dam bao rang théng diép hodc thyuc thé khong bj thay ddi trong qua
trinh van chuyén dé dam bao tinh toan ven.

Quyen riéng tu (Thong tin xéac thyc): Quyén riéng tu cho phép nguoi dung kiém soat
thong tin vé ho. Viéc diéu khién nay bao gdm viéc ai c6 thé thu thap va luu trir thong tin, loai
thong tin dugc thu thdp va nhiing ngudi ma c6 thong tin do co thé duoc tiét 1o sau nay. Ngugc
lai, tinh bao mat cua dir liéu dam bao rang thong tin riéng tu hodc bi mat khong bi tiét 16 cho
nhimg ca nhén khoéng dugc uy quyén. N6 13 can thiét & bao vé quyén riéng tu cia kénh
truyén thong khoi viéc tiét 16 bat hop phap thong tin ca nhan trong moi truong [oT.

Tinh kha dyng: Chi cho phép ngudi dung dugc uy quyén méi duge _pheép truy cap vao
cac dich vu mang lién quan ngay ca khi DoS hodc DdoS tan 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 cac ddi tuong thong minh IoT dang tin cidy méi dugce phép cung cap
dich vu mang.

Tinh méi: Can chic chin rang chi c6 cac tin nhian méi dugc trao doi va khong co tin
nhin cii ndo bi ké tan cong c¢b ¥ gui lai.

Trong mang IoT, doi khi th1et bi IoT c6 thé thoat khoi mang hogc cling c6 thé tham gia
vao mang. Céc thudc tinh sau ciing can duoc chii trong ngoai cac yéu cau bao mat & trén.

Bi mat chuyén tiép: Trong truong hop nay, khi mot thiét bi thong minh IoT thoat khoi
mang, n6 s& khong thé nhan duoc céc thong bao trong tuong lai.

Bi mat chuyén nguoc: Mot thiét bi thong minh IoT mdi dugc tham gia vao mang
khong duoc c6 quyén truy cap vao bat ky tin nhin nao di trao do6i trudc do.

4. MOT SO CHUAN GIAO THUC VA CONG NGHE MA HOA CHO IOT
4.1. Ky thuiat mat ma

Co ché mat ma dugc yéu cau dé bao mat dir liéu IoT ¢ trang thai nghi hodc dang di
chuyén. Cac k¥ thut ndy cung cip 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 bdo, quan 1y khoa, khong chdi tir, nén
tang dir liéu dang tin cdy va chit ky sd.

Das va cong su. [8], trong cong trinh truéc diy cua ho, da trinh bay phan loai tong
quét cua cac giao thic bao mat khéc nhau can thiét cho méi truong loT. Phan loai ciia ho bao
gom cac dich vu bao mat quan trong khac nhau nhu: Quan ly khoa, xac thuc nguoi dung va
thiét bi, kiém soat truy cap, bao vé quyén riéng tu va quan ly danh tinh. Ho clng trinh bay
mot phan tich so sanh chi tiét vé céc giao thuc bao mat hién dai lién quan dén IoT duoc de
Xuét gan day cho cac tinh nang bao mat va chirc nang khac nhau. Ngoai ra, ho da thao luan vé
cac thach thuc bao mat khac nhau can duoc giai quyét dé cai thién bao mat IoT trong tuong
lai. Chung t6i tap trung vao cac giao thirc ma hoa khac nhau, ky hiéu ky thuat s, hé thong
quan ly an toan thdng tin (ISMS) va ky thuat bao mat hé thong lién quan dén méi truong loT.
4.1.1. Cac giao thirc ma hoa

- Bdo mat thiét bi deo: Thiét bi deo dugc dong vai trd quan trong trong viée cham soc
suc khoe. Giao tlep khong day gitra cac thlet bi c6 thé deo duogc va giita ching v6i cac may
chu co thé dé bi tan cong bai cac cude tin cong doc hai khac nhau, co thé anh huong dén su
an toan va quyén riéng tu cua dir lidu sirc khoe cuia bénh nhan. Do gidi han vé tai nguyén cua
thiét bji deo duoc, cac tiéu chuan giao thirc mat ma hién tai dang duoc sir dung dé cung cap

bao mat cho thiét bi deo bao gdm: Thuit toan bam an toan (SHA) va tiéu chuin mi hoa ning
cao (AES).
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- Bao mat thiét bi: Cac tiéu chuin giao thirc ma hoa duoc st dung dé bao mat thiét bi
IoT bao gdm Public Key Exchange (PKE), Transport Layer Security (TLS) va Wi-Fi
Protected Access Il (WPA2) [20].

- An ninh mang: Cac chudn vé an ninh mang hd trg cac bao mat can thiét khac nhau
cung voi cac dé xuit 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 s6 tiéu chuén bao mat mang di co cho cac
loai mang khac nhau c6 thé ap dung cho céac hé théng IoT.

- An ninh ddm may: Can phai bao vé théng tin duoc luu trit trén ddm may vi nhing 1y
do co ban [21]. Trong di¢n todn dam may, mot may chu tur xa luu trit dir li¢u. Do d6, nguoi
dung khong c6 thim quyén dbi véi dit liéu duoc luu trit. Cho du d6 1a xAm nhdp tir bén ngoai
hay internet, déu c6 mbi de doa d6i véi tinh chinh xac cua dir liéu. Theo quan diém cua cac
nha cung cp dich vu ddm may, diéu can thiét 13 phai dam bao théng 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 dugc tao bang khoa riéng cua nguoi ky. Nguoi
xac minh dang c6 khoa cong khai cua nguoi ky co thé xéac thuc chit ky coa nguoi ky. Chir ky
s6 dugc s dung rong rai trong cac cong ngh¢ 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 s6 thuong duoc sir dung 1a “RSA véi Tiéu chuin mat 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 duogc sir dung dé xac minh hang loat
trong IoT. Vi RSA véi PKCS dt tién d6i v6i cac thiét bi IoT gidi han tai nguyén, nén ESDSA
nhe [22] duoc vu tién cho xac minh hang loat trong IoT.

4.2. H¢ thong quan ly an toan théng tin (ISMS)

Céc tiéu chudn cta Hé thong quan 1y an toan thong tin (ISMS) do NIST ban hanh cé
thé duoc hiéu 12 “mat tdp hop cac quy trinh va cic bién phap kiém soét an ninh twong ung dé
thiét 1ap co cAu quan tri, rdi ro va tuan thu vé an toan thong tin cho mdt don vi td churc, mot td
chtrc hodc mét tap hop cac quy trinh dugc kiém soat boi mot thuc thé to chire duy nhat ”[19].
Mot s6 tiéu chuan ISMS dugc thi truong chap nhan co thé duge dp dung cho cac hé thong IoT
hodc cac tng dung IoT cu thé. Bang 1 trinh bay mot s 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”
5.SO SANH KY THUAT MAT MA VOI ISMS

No6i dung phin ndy so sanh cac chuan giao thirc ma hoa cho IoT di trinh bay trong
muc 4 va ban vé tdc dong thi truong cua ching vé viée trién khai cac san phdm IoT thuong
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mai. Chuing t61 cling xac dinh mot s6 han ché cta céc tiéu chudn nhu: Viéc sit dung cac ban
va phan mém dé bao mat, phat hién phan mém doc hai trong phan mém va yéu cau cap nhat
hodc céc tiéu chuin mdi can thiét dé huong cac mang IoT co trién vong cho céc két ndi tu
nguyén (due to networking)[19].

NIST dd nghién ctru tic dong cta cac tiéu chudn giao thirc mat ma d6i véi cac san
pham IoT thuong mai va xéac dinh cac van dé sau [19]:

- Ky thudt mat ma: Tiéu chudn AES duoc thi truong chép nhan tt. Vi du, n6 duogc dua
vao thur nghiém va xac minh hang nghin lugt trlen khai cac san pham IoT thuong mai. Tuy
nhién, cac tiéu chudn RFID d3 duogc cai tién gan dy [23] va cac chuidn mat ma yéu khong
trién khai thwong mai hodc chi mot trién khai thwong mai (vi du: “tiéu chuan RFID ISO
17367: 2009 (Cac ng dung chudi cung tmg cua RFID — Gén thé san pham) x4c dinh céc tinh
nang co ban ctia RFID cho str dung trong chudi cung tng khi ap dung cho viéc gin thé san
pham™[24]).

- Hé théng quan 1y an toan thong tin (ISMS): ISMS cung cép cac yéu cau quan ly cho
cac thiét bj IoT, chang han nhu cac thiét bi trung gian va cac dich vu lién quan cta ching.
Theo bao céo ctia NIST trong [19], nhiéu chuan ISMS cé thé 4p dung cho cac hé thong IoT
hodc cac tng dung IoT cu thé (vi du: cham soc strc khoe).

NIST ciing d& xac dinh mot s linh vuc tiéu chuan hoa va nhiéu cong viéc can cai tién
an ninh [oT trong tuong lai[19]:

- K¥ thudt mat ma: blockchain dugc coi 1a “mot danh sach cac ban ghi ngay cang tang
(duoc goi 1a kh01) dugc lién két (két ndi) bang cach sir dung cac ki thuat mat ma”. Mdi khoi
ctia mot chudi khdi c6 mot ham bam mat ma cua khdi trude do cung voi dau thoi gian va dir
liéu giao dich. N6 ngay cang dugc sir dung rong rii trong mot so linh vuc Gmg dung, chang
han nhu hé théng quan 1y dinh danh va Cong nghiép 4.0. Cac chuéan giao thirc mat ma trong
tuong lai cdn khdm pha cong nghé blockchain cho cac co ché bao mat IoT. Vi du, hdy xem
xet ung dung nha thong minh trong méi truong IoT [52]. Cong cu khai thac nha thong minh
chiu trach nhiém xu ly tap trung cac giao dich dén va di tir ngdi nha thong minh. Déi tuong
khai thac co thé két hop véi cong Internet ciia ngdi nha cd thé dugc trién khai gitra cac thiét b
IoT va cong interner trong nha. Ngoai nhiém vu bdo mat cua ddi tugng khai théc, chang han
nhu xac thuc, uy quyén va kiém tra giao dich, ddi tuong khai thac cling c6 thé thuc hién mot
s6 chirc nang bo sung, chang han nhu phan phéi va cap nhat khoa, thay doi cau trac giao dich
cling nhu hinh thanh va quan ly cum. Trong truong hop nay, dbi twong khai thac co thé tap
hop tat ca cac giao dich thanh mot khdi va ndi toan bo khbi vao blockchain.

- ISMS: Céc chuan hé thdng quan 1y dua trén “tiéu chuan ISO / IEC 27002 cho cac
tmg dung IoT” khéng duoc dé cap trong tiéu chuan dong 27000 md ta cac muyc tiéu kiém soat
an toan thong tin phat sinh tr cic rai ro ddi voi tinh toan ven, tinh san sang va tinh bao mat
cua thong tin.

Bang 2 trinh bay tém 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 chudn cdng nghé ma hoa va cac chudn hé thong quan Iy trong loT

Cot 1i tiéu Cic chudn | Phuongtién | Nguoi | IoT vathict | Nha thong
chuan hoa ket noi dung loT biyte minh
Cryptographic IEEE SA SA SS SA
ISMS ISO/IECJTC 1 SS SS SS SS
ISO TC 223 SuU SuU SuU suU
Trong do:

- Standards available (SA): Céc t6 chirc di phat trién cac chuan giao thirc mé hoa.
- Some standards (SS): Cac to chuc tiéu chuan hoa da phé duyét cac chuan giao thic
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mat ma di ton tai, nhung cé thé co cac yéu cu ddi v6i cac ban sira doi hodc tiéu chuin bd
sung ddi véi céac tiéu chuan hién ¢o trong mot s6 linh vuc ung dung cu thé.

- Slow uptake (SU): Viéc trién khai thi truong chwa két hop nhiéu tiéu chuan giao thic
mat ma duoc cac to chirc tidu chuan hda chap thuan.

6. KET LUAN

Trong bai viét nay chung toi d3 mé ta hé théng IoT, cac mbi de doa dbi v6i hé thong
ToT hién tai dang phai d6i mit va ching t6i d3 quan tim dén cac tiéu chuén bao mat hién hanh
cho cac thiét bi va hé thong IoT. Dya trén nhimg két qua gan day cua NIST, ching t6i di so
sanh cac chuin giao thirc khac nhau trong mot s6 Iinh vuc IoT.

Huéng nghién ciu tiép theo nhu NIST[19] da chi ra s& nghién ciru kich thudc khoa
80bit cua thuat toan mat ma khoa cong sinh nhu tiéu chuan ma hoa dir liéu kép 2DES. Bén
canh d6, nhitng chuan giao thirc mé hoa yéu co thé dugc &p dung cho cac 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 sé nghién ciru 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 10T environment are possible. This raises concerns about the loT
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 10T 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*, Nguyén Huy Hoang
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Tém tdt: Bai toan nguoi du lich dwoc nhiéu nguoi biét dén véi do kho va phire tap,
dac biét véi truong hop 6 dir liéu dau vao Ién. Gidi thudt lang giéng gan nhat 1a mét trong
cac gidi thugt heuristic duoc ap dung dé giai bai toan nguoi du lich trong truong hop véi dit
liéu dau vao lén. Viéc tim ra mét thugt toan heuristic hiéu qua hon van 1a mét trong nhing
huwéng nghién cizu duroc nhiéu nha khoa hoc quan tam. Bai bao gisi thieu mét thugt 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 dwot dé xudt.

Tur Khoa: Bai toan nguoi du lich; Bai toan Hamilton; Chu trinh Hamilton; Thugt toan
tham lam

1. DAT VAN DE

Bai toan nguoi du lich (Travelling Salesman Problem - TSP) la bai toan c6 phat biéu
don gjén nhung lai dugc danh gia la mot trong nhiing bai toan kinh dién va kho trong truong
hop tong quat voi khong gian dir liéu dau vao 1on. N6 duge danh gia la kho boi cac thuat toan
hiéu quéa nhat lai co thot gian xtr ly tang dan theo cip s6 nhan cua n, hay d phic tap thuét
toan ting theo ham sé mi [3]. Co rat nhiéu cach giai quyét bai toan nay nhu thuét toan vét
can, thuat toan nguoi lang giéng gan nhat, k§ thuat nhanh can, nhung méi chi hidu qua véi cac
b dir liéu nho. Trong khuon kho bai bao nay, toi xin gidi thiéu mot phuong phap giai bai toan
nguoi du lich bang cach dan ve bai toan chu trinh Hamilton, véi thuat toan tim chu trinh
Hamilton dugc dé xuat co6 thé cai thién hi¢u qua gidi quyét bai toan vdi bo dir lidu 16n hon.

2. GIOI THIEU BAI TOAN NGUOI DU LICH VA BAI TOAN CHU TRINH HAMILTON
2.1. Bai todn nguoi du lich
2.1.1. Phat biéu bai todn nguoi du lich

Bai toan nguoi du lich (Travelling Salesman Problem - TSP) [4] la mét bai toan trong
linh vyc toi uu to hop dugc nhiéu ngug‘yi biet dén. Noi dung cua n6 kha don gian, no duoc phat
biéu nhu sau: Mot ngudi du lich Xuat p~hét tur thanh pho cua anh ta, anh ta muon t[m mot
duong di di qua tat cd cac thanh pho, moi thanh pho di dung mét lan va sau d6 tro ve thanh
pho ban dau sao cho chi phi la it nhat.

Tén goi bai toan ngudi du lich mang tinh chat tuong trung, nd dung dé goi chung cho
cac bai toan c6 mo hinh 'goén hoc nhu trén méac du phét biéu c6 noi dung khac, chéng han bai
toan tim chu trinh san xuat cho mot nha may héa chat sao cho chi phi xdc rura cac thiet bi (nhu
bé chua, ong dan, ...), moi khi chuyén tur loai hoa chat nay sang loai hoa 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 c6 the
biéu dien bai thoi gian du lich hay khoang cach, hay giong nhu sy so sanh gitra cAc manh
DNA vaéi nhau [8].

Trong ly thuyét cia d6 phirc tap tinh toan, bai toan TSP la bai toan kho, thuoc I6p NP-
Complete. Nén n6 khong c6 giai thuét hiéu qua nao c6 the ap dung cho moi truong hop, dac
biét vai cac truong hop ¢6 so luong thanh pho Ion.
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Bai toan TSP c6 thé phat biéu dudi ngdn ngir do thi: Cho db thi G = (V, E), trong d6 V
la tap cac dinh, E 14 tap céc canh, mdi canh duoc gan trong sé. Tim chu trinh Hamilton c6
tong trong s6 1a nho nhat. Trong do6, cac dinh cua dd thi twong tng véi cac thanh phd va cac
canh thi twong (ng v6i dudng ndi giira cac thanh phd, trong s6 gan cho mai canh 1a chi phi di
chuyén gitra hai thanh pho. Mot dudng di trong bai toan TSP 1a mot chu trinh Hamilton trén

.....

V|¢c tim chu trinh Hamilton trong mot db thi day du 1a d&, nén cac bai toan ma khong
phai hai thanh phé nao ciing duoc ndi véi nhau c6 thé duoc chuyén doi thanh d6 thi day du,
biang céch thém nhirng canh c6 d6 dai Ién gitta cac thanh phd nay, nhitng canh nay s& khdng
Xuét hién trong chu trinh t6i wu.

2.1.2. Gidi bai todn TSP véi thudt todn nguoi ldng giéng gan nhdt

Khi dir liéu dau vao bai toan TSP ¢6 kich thudce nho, thi wu tién sir dung cac thuat toan
giai chinh xac cho két qua nhanh va duy nhat nhu thuat toan vét can. Nhung khi dir liéu dau
vao 16n, thi thuat toan giai chinh xac khéng con hi¢u qua do thoi gian xu ly qué 1au. Luc nay,
ngudi ta quan tdm va wu tién t6i hiéu suat tinh toan va khi do6 thuat toan heuristic dugc sir
dung. Tuy khong thé dua ra két qua t6i wu nhit nhung sai s6 so véi giai phap toi wu nhat
khong nhiéu, c6 thé chip nhan dugc. Thuat toan lang giéng gan nhat 1a mot trong nhitng thuat
toan heuristic nhu viy.

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
nhat chua tham trong 1an di chuyén tiép theo. Thuét toan nay bat dau tir mot thanh phd tuy ¥,
duyét 14n luot tat ca cac canh ké voi né roi lua chon dinh ¢6 canh ndi véi dinh hién tai dang
xét ¢6 chi phi 1a thap 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 nita 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 1a mdi thanh phd chi dugc dén mot 1an: mot 1an dén va mot lan di.

Do phirc tap cua thuat toan 1a O(n?). Tuy nhién, khi 4p dung thuat todn nay s& co 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 duoc tham. Vi truong hop nay, giai phap tim dugc khong t6i wu.

2.2. Bai toan chu trinh Hamilton

Bai toan chu trinh Hamilton 1 bai toan xac dinh xem véi mét dd thi G=(V, E) cho
trudc co chira mot chu trinh Hamilton hay khéng?

Cho db thi G, chu trinh bat dau tr mot dinh v nao do, qua tat ca cac dinh con lai moi
dinh ding mat lan réi1 quay trd vé v dugc goi la chu trinh Hamilton.

Bai toan HC trén da duoc chitng minh 12 bai toan NPC [7]. Thuét toan t6i uu cho bai
toan nay s€ la thuat toan tim duong di ngan nhat cho chu trinh Haminton. Hién nay, cac nha
khoa hoc chua dua ra dugc cac quy tac can va du dé kiém tra xem mot do thi cé la Hamilton
hay khong.

Dé giai quyét bai toan nay, co thé sir dung thuat toan vét can: Gia st G = (V, E) 1add
thi vo6 hudng gom n dinh vai tap dinh V = {v1, V2, ..., Va}, néu G la do thi Hamilton thi s€ c6
chu trinh Hamilton c6 dang: vi — Vit —> Vi2—> Via... Vin.1 —> Va1, Vi {i1, i2, ..., in1} 1a mot hodn
vi cua tap hop {2, 3, ..., n}. Tu do, ta c6 mot thudt toan hién nhién la: Bat Z = {viy, Viz, Vs,
...} la day dinh twong tng trong hoan vi cta tap {2, 3, ..., n} ta kiém tra xem Z c6 tao nén chu
trinh hay khong, tuc 1a phai kiém tra (n-1)! tdp Z khac nhau. Ta dé 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 ctru tim ra thuat toan hiéu qua dé xac dinh xem mot d6 thi co chira chu
trinh Hamilton hay khong van dang 12 mot thach thirc 16n ddi véi cac nha khoa hoc. Mot sb
nha nghién ctru da dé xuat cac thuat toan Heuristic (nho vao viéc van dung cac thudt toan
thong minh nhén tao, mang neural, thudt toan gen, ...) dé giai quyét gan dung cac bai toan
Hamilton.

3. GIAI BAI TOAN NGUOI DU LICH BANG PHEP DAN VE BAI TOAN CHU
TRINH HAMILTON

D@ thay bai toan ngudi du lich chinh 14 bai toan chu trinh Hamilton nhung voi diéu
kién tong cac canh ciia chu trinh Hamilton ndy nho nhat c¢6 thé. Theo dinh 1y Dirac:

Dinh Iy 4 (Dirac - 1952): Néu G 1a mot don do thi c6 n dinh va moi dinh cua G déu

c6 bac khong nhé hon % thi G 1a mot dd thi Hamilton.

3.1. Thuit toan din bai toan nguoi du lich vé bai toan chu trinh Hamilton
Dau tién, ta loai bdé cac canh dai nhat cia d6 thi so véi do thi gdc ban dau sao cho do
thi thu dugc phai bdo 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 % . Theo dinh 1y Dirac thi

dd thi thu duoc van c6 chu trinh Hamilton. Sau dé, ta tim chu trinh Hamilton trong dd thi mai
va ket qua thu dugc s€ 1a chu trinh twong doi toi uu.

®,

< Y twdng:
Gia str dd thi G véi n dinh 13 Vo, Vi, ..., vn-1; thoa man deg(v) > g Thuat toan sau day

s€ xac dinh mot chu trinh Hamilton C ctia G trong thoi gian da thue.

Y tuong cua thuat toan la: Xuit phat tir mot hoan vi C = (Vo, V1, ..., vn-1, Vn = Vo) tUy Y,
ta goi (Vi, Vi+1) 1a mot 15 hong cua C néu 2 dinh vi va Vis1 khong ké nhau (hinh 1). Néu vivj va
Vi+1Vj+1 14 canh thi chiing duoc goi 1a bat chéo nhau (hinh 1). Ta s& 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 dugc mot hodn vi khong co 16 héng nao. Hoan vi nay 1a mdt chu trinh
Hamilton.

v Vil

Hinh 1. L6 hong va cung bat chéo

Thuat toan dya trén chu trinh Hamilton c6 thé ap dung cho bai toan TSP du6i dang
biéu dién d6 thi G = (M, K) 1a d6 thi c6 day du c6 trong so, trong d6 M la tap hop cua n = [M|
nut (thanh phd), K = {(i, DI (1, ) eMxM} 1a tap hop tat ca cac cung ctia do thi. Mdi cung (i, j)
dugc gan mot trong so dij dé biéu dién khoang cach gitra hai thanh pho i vaj. Tap giai phap
ctia van dé chinh la tap cac hanh trinh kha dung bat dau tir thanh phd xuat phat dén thanh phd
dich. Didu nay hoan toan co thé, bai vi bat cr duong nao ma di qua tat ca cac dinh, mdi dinh
dung mot 1an khong 1ap lai thi duoc xem nhu mot hanh trinh kha thi. Bai toan TSP tré thanh
bai toan tim chu trmh Hamilton co do dai ngin nhét tren df) thi G Khi n 10’n ta khong thé t1m

xap xi tdi wu bang cac thuat toan heurlstlc hoac cac thuat toan tién hoa.
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Thuat toan dé xudt méi (thuat toan dua trén chu trinh Hamilton) dugc xay dung bang
cach &p dung céc thu tuc xay dung don gidn sau day:
(1) Lya chon mot thanh phé Xuét phat.
(2) Ap dung diéu kién cta dinh ly Dirac va hoan vi cac 16 hong dé sau hiru han budc ta
s€ thu dugc mot hoan vi khong c6 16 hong nao. Hoan vi nay 1a mét chu trinh Hamilton.
(3) Quay tré lai thanh phd ban dau.
Sau khi thuit toan nay di hoan thanh hanh trinh thi s& d¢ lai dudng di trén hanh trinh
da thuc hién.
< Phat biéu bai to4n:
Input: D4 thi G = (V, E) véi n dinh théa méan deg(v) > ;—‘ .
Output: Tim duodng di t6i wu nhat.
% Ma gia cia thuit toan:
Begin
Khoi tao mot hoan vi C cac dinh mot cach l’lngZ/l nhién,

While Jvivi+1 ¢ E(G) do

Begin
Panh s6 cdc dinh cia C lan luot C = (vo, V4, ..., Vn-1, Vn = V0);
Tim s6 i nhé nhat sao cho vi khong ké véi viet;
Néu C khéng ¢ 16 hong nao thi ding;
Tim j nhé nhdt sao cho canh vivj bdt chéo canh visiVj+1;
C:= (ViVjVj-1 ...Vi+1Vj+1 Vj+2 ... Vi-Vi);
End;
End.
Cach xdc dinh thanh pho ké tiép dé di
Gia str V={v1, Vo, ..., vm} 12 tip cac lang giéng cta U VA p1, P2, ..., pm & x4c suit lya
chon dinh tiép theo tir U clia tuong Gmg V1, Vz, ..., vm. Ta c0:

sum :Zm:pi =1 1)

Nghia 1a chic chin chon mét trong cic dinh trén dé di tiép. Pé dam bao wu thé cta
nhitng dinh c6 xac suat 16n, nhung van dam bao co hoi cua cac dinh cé xac suat thap hon
nguoi ta sinh ra mgt s0 ngau nhién k thugc khoang (0, sum] roi chon i nho nhat sao cho:

UL @)

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 tét ca cac 16 héng c6 thé ¢ clia 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 di di qua dé phan anh kinh nghiém tim kiém cua giai thuat.

3.2. Tinh ding din va dé phic tap caa thuit toan
% Tinh ding din ciia thuit toan
Ta ching minh ring vdi mot 16 hong Vivi1 thi s& ludn ton tai vj dé vivj bat chéo Vir1Vj+1.
That vay:
Pit S = {Vk : ik ké vi} va T = {Vk: Vk+1 k@ vi+1}. Khi d6: deg(vi) = |S| va deg(vi+1) = |T]|.
Vi vi khong ké vi+1 nén theo gia thiét ban dau c6 deg(vi) + deg(visy) > n, do d6 |S| + |T] > n.

Vi vi khong thuoc tap TwSnén |TU S| < n-1.

Tu | TS| =|T|+|S|-|[TuS|>rn—(n-1)=1suyra(TMS)=¢.

Chon vje (T M S), ta ¢6 Vi ké Vj VA Vis1 ké Vjs1.
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Sau budc diéu chinh lai hoan vi C ¢ budc 2 thi s6 16 hong cua C s& giam di it nhét 1
dinh, sau khong qua n budc lap thi C s& khong con 16 hdng nao, hay khi d6 C la chu trinh
Hamilton, thuat toan s€ dung lai.

% D{ phirc tap ciia thuit toan

Do s6 16 hong cua mot hoan vi khong qua n cho nén sé vong lap cia bude 2 1a khong
quéa n. Viéc tim chi s6 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 nhat chi sb ciing khong can qua O(n) phép
toan. Do do, thuat toan s& két thuc sau khong qua O(n?) phép toan.

4. CAI PAT CHUONG TRINH THU NGHIEM

Xay dung chuong trinh thir nghiém giai bai toan ngudi du lich véi 2 thudt toan: thuat
toan tham lam va thuat toan dua trén chu trinh Hamilton. Ung dung duoc phat trién trén moi
truong Visual Studio 2012 véi ngdén nglr st dung 1la C#. Chuong trinh st dung dir li€u
Eil51.tsp, Eil101.tsp trong thu vién TSPLib dé danh gia két qua va so sanh két qua véi 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 thuat toan dya trén chu trinh Hamilon va thuat toan tham
lam trén 2 b dit liu thir nghiém Eil51 va Eill101, 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 duogc
thé hién trong bang 1 va bang 2 dudi day.

Bdng 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 thugt
thugt 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 | 47177 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 | 73975 Lan 5 |47048 | 717.77
thuc thuc
hién 6 | 468.63 714.9 hién 6 474,74 739.57
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
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So sanh gia tri tdi wu cia thuat toin dwa trén
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Biéu do 1. So sénh gia tri téi wu cua thudt toan dua trén chu trinh Hamilon va thudt toan
tham lam trén bg diz liéu Eil51
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LAn thue hién
=®=Thuat toan dua trén chu trinh Hamilton

Biéu do 2. So sanh gia trj téi wu cia 2 thugt toan dwa trén chu trinh Hamilton va thugt toan
tham lam trén bg di liéu Eil101

Ca hai thuat toan dya trén chu trinh Hamilon va thuat toan tham lam &p dung cho bai
toan nguoi du lich déu cho két qua tot. So sanh gia tri toi vu trung binh cia hai giai thuat trén
cho ca hai bg dir liéu Eil51, Eil101 cho thay thudt toan dya trén chu trinh Hamilon cho két qua
toi wu hon mdt chut, nhung chénh 1éch gitta hai két qua 1a khong nhi€u. Tuy nhién, cling nhu
thuat toan tham lam, hi€u qua cua thuat todn dya trén chu trinh Hamilon cling phan Ung rat
nhay véi céc thiét 1ap tham so dau vao 1a so lugng it cac dinh.

Uu diém cua thuat toan dua trén chu trinh Hamilon so vé4i thuat toan tham lam 1a thuét
todn dya trén chu trinh Hamilton c6 thé giai quyét bai toan véi s6 lugng dinh 16n hon cho hi¢u
qua tot hon. Tuy nhién, nhugc diém cua thudt todn dya trén chu trinh Hamilon qua thwr
nghiém cho thay thoi gian cho két qua to1 wu cua n6 cham hon so v4i thudt toan tham lam.

5. KET QUA VA THAO LUAN

Bai bao da gidi thiéu bai toan nguoi du lich va bai 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
voi1 thuat toan tham lam va thudt todn dua trén chu trinh Hamilon. Xay dung chuong trinh
thuc nghiém thuc hién so sdnh hi¢u qua cua hai thuat todn trén véi bo dir li¢u dau vao Eil51
va Eil101.

V6i thuat toan dya trén chu trinh Hamilton d trinh bay trong bai bao, chiing ta c6 thé
nghién ctru ap dung thuat toan nay cho cac bai toan toi wu to hop phire tap khac.

6. KET LUAN

Viéc tim ra giai thut hiéu qua cho viéc giai quyét bai toan guoi du lich van 1a mot
huéng mé can duoc nghién ctru. Giai bai toan gudi du lich bang viéc din vé bai toan chu trinh
Hamilton v&i thuat toan tim chu trinh Hamilton cling 1a mét phuong phéap khé hi¢u qua trong
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truong hop voi bo dit ligu dau vao 16m, tuy nhién thoi gian thyc hién con hoi cham.
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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 cia nghiém manh cho hé phuong trinh Navier — Stokes
trong khong gian ba chiéu

Vii Thi Thuy Dwong”, Nguyén Thi Thu Huong
Truong Dai hoc Cong nghiép Quang Ninh
*Email: vuthuyduong309@gmail.com

Tom tat: Bai bao trinh bay két qua vé tinh duy nhdt cua nghi¢m manh cho h¢ phuong
trinh Navier-Stokes trong khong gian ba chieu. Gia su ue._x((o,T);Lz (c 3)) la mot nghiém
mém ciia hé phiong trinh Navier—Stokes vdi gid tri ban dau u, L2 (D 3). Khi do, u la nghiém
yéu theo nghia Leray duy nhdt lién két voi u, trén (o,1) néu théa man diéu kién theo dinh Iy
duy nhat cua Serrin va Von Wahl.

Tir khod: Hé phuwong trinh Navier-Stokes, nghiém manh, tinh duy nhdt nghiém.

1. PAT VAN PE

Hé phuong trinh Navier-Stokes 1a mot trong nhirng hé phuong trinh Parabolic phi
tuyén ndi tiéng va rat duoc sy quan tdm cua nhitng nha toan hoc trén thé gidi. Lop phuong
trinh nay xuat hién khi mé ta chuyén dong cua cac chat long, khdng khi, dau mo,... dudi diéu
kién tong quat. Chiing ciing xut hién trong nhiéu nghién cau quan trong vé khoa hoc ky 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 bao trinh bay hai két qua vé tinh duy nhét caa nghiém yéu u trong khong gian ba
chiéu véi gia tri ban dau u, c? (0°) va nghiém u thoa man céc 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 hé phwong trinh Navier-Stokes

Trudc khi gi6i thidu va thiét 1ap cac ham bo trg thich hop, ta s& bién doi hé phuwong
trinh Navier-Stokes thanh hé phuong trinh toan tir nhu sau:
d—u—Au =—PV.(u®u),t>0,
dt (2.1)
u(0,x)=uy(x),xel?,

trong do, vdi cac vecto u va v, ta dinh nghia tich tensor ctia chung u ® v baoi hé thire
(UBV), =uy,

va P 1a toan tir chiéu tryc giao vao trudng vecto phan ky tu duoc dinh nghia nhu duéi day,
xem [1].

Tadit: D, :—ii, j=12,3; i’*=-1, (2.2)
8xj
, , 1
va ta ky hiéu bién doi Riesz boi R, =D, (-A) 2, j=1,2,3. (23)
Débi v6i mot truong vecto tiy ¥ u(x)=(uy (%), u, (X),us (x))trén 0°, ta dit
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z(x)=i(Rkuk)(x) (2.4)

va dinh nghia toan tir P boi

(Pu), (x)=u; (x)=(R;z)(x)= i(ajk -RR)u,, j=1,2.3. (2.5)

Mot cach tuong duong khac dé xac dinh P 1a viéc sir dung céc tinh chat ctua bién do6i
Fourier va viét

3

(Pu)j (5);(% —T:;? Juk (£), 71,23 (2.6)

Nhu vay, P 1a mot todn tir gia vi phan va la mot phép chiéu truc giao vao hach cta toan
ttr phan ky. Noi cach khac ap suat p trong (2.1) dam bao rang diéu kién khong nén duoc cho

u(Vu)=0 duoc thoa man.
Cudi cung, st dung toan tir chiéu P nay va nira nhom
S(t)=¢®, (27)
ta c6 thé dua phuong trinh todn tir (2.1) thanh phuong trinh tich phan nhu sau

u(t)=e"u, —'t[e“‘s)A PV-(u®u)(s)ds (2.8)

Ta s& bit dau tir phuong trinh tich phan (2.8) va chimg minh sy ton tai va duy nhat cua
nghiém u(t,x) cta no.
O day, ta chi xét truong hop ca khong gian U ° nén nira nhém Stokes S(t) trd thanh nira

nhém ciia phuong trinh truyén nhiét e®. Nghiém cua bai toan 1a tong ciia hai nghiém sau: s6
hang tuyén tinh c6 chira gia tri ban dau

S(t)u, :=e"uy, (2.9)

va toan tir song tuyén tinh biéu thi sy phi tuyén ciia phuong trinh, xem [6],
t
B(u,v)(t)= —Ie(t‘s)APv-(u ®V)(s)ds. (2.10)
0

Trong bai bao nay, dé chimg minh sy ton tai va tinh duy nhat ctia nghiém ta can sir dung
dinh nghia nghi¢m mém cua hé phuong trinh Navier-Stokes sau:
Mot nghiém yéu u goi 1a mot nghiém mém cua hé phuong trinh Navier-Stokes trong
[t,t, +T] dbi voi mot t, e ndo d6 va T >0 néu véi mot gid tri ban dau phan ky ty do u,,
nghiém u (trong cic khong gian ham vé sau ta xét) 1a nghiém ctia phuong trinh tich phan
t
u(t)=e“""u, + Ie(t‘s)A PV-(—u(s)®u(s))ds, véi t e[ty t,+T]. (2.112)
)

Ta cting s€ sir dung ky hi¢u sau: vdi mot tensor F = ( Fij) ta xac dinh vecto V-F boi
(V-F),=>_,0,F,. Tas&xem xét nghiém trong khong gian ba chiéu xe[1°, do d6
u=(u,U,,u;),u; =u; (x,t),1<i <3.

Mot cach hinh thic, cong thic tich phan (3.1) c6 dugc tu 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=V-(-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 thoa man phuong
trinh tich phan (2.8) va do d6 ma

u(t,x)eC([0,T):PX), (2.13)
trong d6, X la khong gian Banach gdm cic ham suy rong ma trén d6 nira nhém cta phuong
trinh truyén nhiét {em;t > O} 14 lién tuc manh va tich phan trong (2.8) 14 x4c dinh tét theo
nghia cta Bochner.

Tir danh gié ||u(7)| <Cr™* taco

Ju(t)

Néu a)(t) e supHu (r)

<t

o(t)< [1+ Coclfﬁ%((l—g)tﬁcoclj ﬁa)(t).

Danh gia trén cho ta mot & du nhd, a)(t)SC(g)a)((l—g)t). Do vdy, chuan cia u

dr
W t—rr

Lot thiy rang, d6i véi & e (0,1),

Hs S”uO

t
w+gQNWﬂ
0

van dong trén mot tdp con compact ctia [0,0) va ta biét rang ton tai thoi gian cuc dai cua

nghiém trong H®, sau d6 T" =c (Nhu mot van dé thuc té, ta con ching minh duoc chuan H*
van bi chdn toan cyc trén [0,00)).

2.2. Tinh duy nhét nghiém 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*). Truéc

tién, dé thufn lgi cho viéc nghién ctru dinh 1y duy nhéat nghiém, ta nhac lai ¢ day cac ménh dé
dung vao viéc chirng minh dinh 1y duy nhat.
Ménh dé 2.1. (Ping thirc ning luong)

Gid sir rang T e(O; oo] va cho uel” ((O,T); L2 (D 3)) la mot nghiém cua hé phuong
trinh Navier-Stokes
a—U—AUJer:V-(—u(@u),
ot
V-u=0.
Gid sir rang:

(Huel*((0,T);H*(1°)),

(i1) Véi mgt o €[3;+o0]ndo do, ue LP((0,T);L%(1°)) voi %:%—%.
Khi do, ueC ([O,T ); L? (D 3)) va dang thirc nang lirong
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t
Ju(t)], +2] [ Iv@uf dxds =Ju(z.-).
r?

diing véi tdt ca Tt théa man 0<7t<t<T.
Ménh dé 2.2. [1]
Giasu T e (0; +oo] va u,,u, la hai nghiém cia hé phwong trinh Navier-Stokes doi véi
i=12
%—Au. +Vp =V-(-u; ®u,),
ot i i i &U
V-u, =0.
Gid sir rang:
() Voii=12,uel”((0T);L°(0°)),
(ii) Voi i=12,u,e*((0,T);H*(0%)),
(iii) V6i moi gid tri 6[3; +oo] nao do, u, e Lp((O,T); L (H 3)) voi 1_1_3
P 2 2q
Khi do,
t|—>_[u1 (t,x)u, (t, x)dx,

la lién tuc trén [0;T) va ta cé dang thirc

t
.[ul (t,x)u, (t,x)dx+2j J V®u, -V ®u,dxds

= j _[ u, - (u, - V) u,dxds —j .[ u, (u, - V)u,dxds +_|'u1 (7,x)u, (7, x)dx,

voi moi 7,t saocho 0<7<t<T.

(Phén chimg minh ctia ménh dé c6 thé xem Ménh dé 4.3, trong [1]).
Pinh li 2.1. (Pinh 1y duy nhat cta Serrin)

Gid st U, € L2 (D 3), voi V-u=0. Gid thiét rang ton tai mét nghiém u cia hé phwong
trinh Navier-Stokes trén (0,T )xL T e (0;+00], voi gid tri ban dau u, sao cho

(i uel” ((O,T); L (0 3));

(i)y ue L*((0,T);HY (%)),

(iii) V6i métQ €[3;+00] ndo d6, ue LP((0,T);L*(1°)) voi 113

p 2 2q

Khi @6, ula nghiém Leray duy nht lién két véi u, trén (0,T).

Churng minh.
Dinh 1y 2.1 dugc suy tryc tiép tir Ménh dé 2.2.

Dé chimg minh tinh duy nhét cta nghiém yéu u cua hé phuong trinh Navier-Stokes trén
(O,T)XD Te (O; +oo], ta gia s tdn tai mot nghiém v 1a mot nghi€ém theo Leray khac. Khi

do, ta viet:
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Jut) vt =u el + v () -2 u(t)v(e

<Ju[ _zj [Iveuf ds o - zj [Iverf os
—2|u, | +4IIV®V -V @ vdxds — 2.” u- V)vdxds+2_” (v-V)vdxds

:—ZJ'HV@) u— v)‘ vdxds — 2'” (u=v)-V)vdxds.

0p?d

Hon nira, ta co:

[ ———

I u-((u=v)-V)udxds =0.

[ 3

Mat khac, véi 3<q<oo dit rzg, Khi d6:
oy 2 211 2/r g r 1 £ 1-r
V-ue(LLALHY) < B"H". (do |[f],,, =—[1& f| <IIf[, If]5)-
27[) 2
Do do,
r 1 1 \ ..
u-vel? L% véi 525_5 Ve(u-v)el’L’va uel'L? véi %+%+§=L%+%+%=l

Vé&ititca 0<r<t<T, taco

't[_[u-((u—v)-v)(v—u)dxds

3

t 1p t 1/2 t r/2
<c([lges) (ool e {fiv-uli o)
t Up
<c flog )
t ) 2 t Up
[IHV@(V—UN dsdx) sup||v—u||jr <C" [.[||u||§ dsJ
03 O<s<t

(Hr“‘W@ (v— u| dsdx+Tsup||v ull,

03

1+r

Néu u=v trén [0,7] vanéu t>7,taco

1 Up
“Tc U”u” dsj <1,

nén ta dugc

1Up
sup||v u|| <—C (J.||u|| dsJ sup||v—u||§.
0<s O<s<t

Do d6, u=v trén [0,t].
Khi p<w thi day chinh la tinh duy nhét trén [0,T).

}

Khi p=co ta phai gi4 thiét rang C', ull” & <1, dé suy ra tinh duy nhat ctia nghiém.
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Do vay, dinh 1y nay chi chiing minh cho truong hop p<w.
Pinh li 2.2. (Pinh Iy duy nhit cia Von Wahl)
Gia sir Uy L2 (D 3), voi V-u,=0. Gia su rcfng on tai mot nghiém yéu ucua hé
phuong trinh Navier-Stokes trén (O,T)XD 2 Te (O; +oo], V6i gid tri ban ddu u, sao cho
(i) uel”((0.T);L*(0°));
(i)y ue L*((0,T);HY (%)),
(i) ueC([0,T));°(R?).
Khi d@6, u la nghiém Leray duy nhdt lién két véi u, trén (0,T).
Chirng minh
Néu T, <T , khi d6 v6i mdi & >0, ta sé tach u trén [0,T,] thanh u=a+ B véi
Bel”((0,T,)xR*)va ||

Theo tinh lién tuc déu cua

o <E-

te[O,T0]|—>u(t,-)e 3.

Ta c6 thé tim dugc N sao cho

u- Z 1[k/N,(k+1)/N](t)u(k/ N")

0<k<N

<el?2.

L*((O,T), L3)

2z ~ 3 1 \
Ta ¢6 thé xép xi mdi u(k/N,-) béi mot vecto ham B, , €(L* ), véi mot sai s6 diéu
khién trong L* boi chuan:
Ju(k/N, )= B, <12

Do d0, ta xac dinh dugc S nhu sau:

B(t.x)= Zl[k/N,(k+1)/N] (t)Ben (%).

3

Khi do:

J{ [u((u=v)-v)(v—u)axcs

RB

1/2
x(ﬁ U(v— u)‘2 dxds] <2C, _[; _UV ®(v—u)‘2 dxds + Ci||ﬁ||i Iot U(v—u)‘2 dxds.
R R ; :

Chon ¢ sao cho 2C,_ <1, taco

tt-)-ute = e )-ute s

Tir B6 dé Gronwall trong [2], tasuy ra u=V.
Pinh 1y dugc chirng minh.
3. KET LUAN
Trong bai bao nay ching tdi 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); L ([ 3)) véi didu

SC”a

1/2
dxds +[ 3], (I; I Ve(v-u )‘2 dxds]
R3

o L;HV@(U—V)Z
2

kién ban dau u, 2 (0°) va nghiém mém u théa man cac diéu kién trong dinh 1y duy nhét cua
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Serrin va dinh 1y duy nhét cia Von Wahl.

TAI LIEU THAM KHAO

[1] M. Cannone (2003), “Harmonic analysis tools for solving the incompressible Navier—
Stokes equations’’, Handbook of Mathematical Fluid Dynamics, vol 3, Eds. S.Friedlander and
D. Serre, Elsevier.

[2] L. Escauriaza, G.A. Seregin, V. Sverak (2003), “ L, — solutions of Navier-Stokes
equations and backward uniqueness’’, Us. Mat. Nauk (58), 3 —44.

[3] P. Federbush(1993), “Navier—Stokes meet the wavelet’’, Comm. Math. Phys (155), 219 —
248.

[4] H. Fujita and T. Kato (1964), “On the Navier—Stokes initial value problem I, Arch. Rat.
Mech. Anal(16), 269 — 315.

[5]. Hermann Sohr (2001), The Navier—Stokes Equations, Birkhauser Advanced Texts,
Birkhauser Verlag, Basel.

[6]. O. A. Ladyzhenskaya (1969), The Mathematical Theory of Viscous Incompressible Flow,
Gordon and Breach, New York.

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 < L ((0.T):2(0?)) is @ mild solution of

the Navier—Stokes equations with the initial value u, < 1> (0*). Then, u is the weak solution in

the sense Leray of the Navier-Stokes equations with u, on (o,1) if satisfies the condition
according to the unique theorems of Serrin and Von Wahl.
Key words: Navier-Stokes equations, Strong solutions, The uniqueness 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

T6m tdt: Trong giai dogn hién nay, trén todn cdu ciing nhie & Viét Nam, nganh du lich,
Iz hanh la nganh b; anh huong lon bei dai dich Covid-19, nguoi lao déng trong nganh b mdt
viéc 1am. O pham vi ca nuéc, thi cac dia phuong cd loi thé phat trién du lich bién bi anh
hwong rat nang né trong linh vuc ndy. Bac biét 1a tinh Quang Ninh véi thé manh thu hat
khach quoc 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 huwéng 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.

Tar khod: Tai chinh - tién té, du lich liz hanh, Quang Ninh, phét trién bén viing.

1. GIOI THIEU

Trong hon 2 nam qua, do anh huong caa dai dich, khé khan 16n nhat ddi véi linh vuc
du lich, Iir hanh ciia ca nuéc néi chung va tinh Quang Ninh néi riéng d6 1a van dé tai chinh,
tién té. Vi vay, cac giai phap vé thué, phi, 18 phi, vbn tin dung, I3i suit vén vay ni 1én hang
dau dé nganh du lich, Iir hanh vuot qua kho khan, tiép tuc hoat dong khi ca nugc chuyén sang
thich ¢ng véi tinh hinh dich bénh trong diéu kién mai. Chinh phii cho phép néi lai du lich
quéc té tir ngay 15/3/2022, du lich noi dia dang dan dan khoi phuc lai. Vi vay, viéc phan tich
lam rd nhiing kho khan caa nganh du lich, it hanh, dé xut cac giai phép tai chinh, tién té sat
thue tién, tiép tuc phét trién nganh nay trong diéu kién hién nay co y nghia thiét thic va mang
tinh cép bach.
2. PHUONG PHAP NGHIEN CUU

Bai viét nghién ctru vé thuc tién, s 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 dn 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 co tinh Quang Ninh thi cadc doanh nghiép hoat dong kinh doanh du lich, i
hanh hau hét 1a kinh té tu nhan. Tuy nhién, c6 mot bd 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 1é cua doanh nghiép. Ngoai ra, con c6 hd gia dinh, ho kinh doanh ca thé va c4 nhan
hoat dong trong linh vuc du lich, dich vu lir hanh tai Quang Ninh. Bang thoi, trong thoi gian
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qua, V6i cac giai phap diéu hanh chinh sach tai chinh - tién t¢ doi véi linh vuc du lich, dich vu
It hanh caa ca nudéc, trong d6 cé tinh Quang Ninh khéng ngiing doi mai, hoan thién, binh
dang vé thué, phi, 13i suat, vén vay, phét hanh trai phiéu doanh nghiép véi tit ca thanh phan
kinh té khac, nén nganh nay c6 toc do phét trién nhanh hang dau trong cac linh vyc kinh té
cua Viét Nam, caa tinh Quang Ninh, dic biét 1a thanh phé Ha Long.

Trong nhitng nam gan day, du lich I hanh I1a nganh kinh t& miii nhon cua Viét Nam,
cua nhiéu dia phuong ven bién, nhat 1a tinh Quang Ninh. Vi sb lugng khéch du lich trong va
qudc té ting truong binh quan 20%/nam, doanh thu hoat dong du lich I hanh ciing ting
truong binh quén trén 20% maoi nam, riéng Quang Ninh dat toi trén 24%/nam trong khoang 10
nam gan day, d& dem lai ngudn thu rat Ién cho céc linh vuc c6 lién quan truc tiép dén du lich,
dich vu lir hanh, tao s6 d6ng viéc 1am lao dong dia phuong va kich thich cac nganh kinh té cé
lién quan khéc ciing phat trién.

Hoat dong du lich, dich vu Iir hanh dem lai thu nhap va viéc 1am cho rét nhiéu doanh
nghiép, ho kinh doanh khac nhau. Truéc tién, dé chinh 1a cac Cong ty du lich, I hanh; tiép
dén 1a cac don vi van chuyén, nhu: hang khdng, san bay Van Bon, rong hon la san bay Noi
Bai va san bay Cat Bi lién quan truc tiép dén khach di va dén Quang Ninh; xe buyt van
chuyén khach du lich, tau thuyén; bén canh d6 1a cac khach san, nha hang, Resort, cac trung
tam tham quan, van canh, vui choi giai tri; va sau cung chinh la cac cura hang phuc vu khach
du lich. Nganh kinh doanh du lich, dich vy It hanh Quang Ninh trong giai doan bi anh huong
I6n cua dai dich Covid-19 hién nay, vai 4 lan séng: thang 3-4/2020 trong ca nuéc; thang 7-
8/2020 tai Ba Nang va nhiéu tinh mién Trung; thang 2-3/2021 tai Quang Ninh, Hai Duong va
Hai Phong; cac thang 7, 8, 9/2021 tai nhiéu dja 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 cé tinh cp bach nhu hién nay ¢ Viét Nam, hay ¢ cac dia phuong
ven bién, trong d6 c6 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 Bo Tai chinh va Ngan hang Nha nugc (NHNN) Viét Nam tryc tiép
diéu hanh theo céc chu truong caa Chinh phu, thuc hién cac muc tiéu phét trién kinh té - xa
hoi cua dat nuge, dén hoat dong du lich, dich vu It 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 s&ch x& hoi trén dia ban tinh Quang Ninh.

Tai cac thoi diém dai dich Covid-19 dién ra manh va phai gidn cach xa hoi, gay ra
nhing dat gay trong cac hoat dong di chuyén, dich vu toan cau hién nay, hai chinh séch kinh
té: tai chinh - tin dung lai cang cd vi tri dic biét quan trong hd trg nganh du lich, dich vy li
hanh vuot qua kho khan. Hon thé nita, hai chinh sach d6 con gép phan thyc hién thanh cong
chién lugc phat trién du lich, dich vu It hanh, mot nganh kinh té mii nhon cua dat nuéc, cua
nhiéu dia phuong ven bién, cua tinh Quang Ninh trong giai doan hién nay ciing nhu dén nam
2025 va tam nhin dén nam 2030.

Nganh du lich, dich vu Ii¥ hanh tao mét khéi lwong 16n viéc 1am cho nhiing nguoi lao
dong tryc tiép trong nganh dén nhiing lao dong gian tiép: san xuat hang ban cho khach va lam
dich vu, phuc vu cho du khach, san xuét luong thuc - thuc pham cho du khach, nguoi lao
dong trong cac khu du lich,...\Vé mat tai chinh tién t&, du lich, dich vu I hanh ciing nhiing
linh vuc c6 lién quan truc tiép, gian tiép, sa dung mot khdi lugng Ion von tin dung ngan hang
dé dau tu cho mua sam phuong tién van chuyén, xay dung va van hanh cac co so luu tri.
Khach du lich va cac don vi lir hanh, cac don vi co lién quan st dung cac loai dich vu thanh
todn, 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 phuong ven bién, cua tinh Quang Ninh thu duoc cac khoan
thué, phi, 1& phi, tir phi Visa, dén phi xuat nhap canh, phi cang hang khong; dac biét la thué
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cac loai, tir thué doanh nghiép, dén thué thu nhap ca nhan cuaa cac vi tri khac nhau trong nganh
hang khong, san bay, khach san, cong ty du lich, cng ty lir hanh. Do d6, do anh hudng cua
dai dich Covid-19, nganh du lich, dich vu Iit hanh dang bi anh huéng nang né, chua biét khi
nao cd thé khoi phuc lai duoc 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 nuoc

Ké tir khi dich bung phat tir diu 2020 dén nay, ngay 25/9/2021, Viét Nam da ghi nhan
736.919 ca nhiém, 505.859 ngudi khoi bénh, 212.896 bénh nhan dang diéu tri ...[BOY 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 nudc bi ngung tré. Tir dau thang 6/2020 dén gitra 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 nuéc mot 1an nira da bi ngung tré tir
cudi 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,... mic du dén
nay da dugc kiém soat, nhung xuét hién bién thé maoi Omicrom, dang gia ting manh & nhiéu
dia phuong tir cudi thang 2/2022 dén nay. Do tam 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, sé 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 gisi, trén ca nudc, tinh hinh d6, nguy co gay ra tinh trang no dong Ian nhau
gitta cac doanh nghiép du lich, I hanh, luu tra, dich vu an uéng, dich vu van tai, hang
khong...; kém theo d6 la nguy co gy ra ng xau, ng qua han vén tin dung ngan hang, sut giam
doanh sé thanh toan qua ngan hang; no thué, ng bao hiém xa hoi,...dang gia tang. Ngudi lao
dong trong nganh nay mat viéc lam, phai huong trg cp mat viéc hay khong c6 thu nhap, anh
huong 16n dén phat trién kinh té, an sinh x4 hoi va can ddi 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 khd khan hién nay, c6 diéu kién phuc hoi sau Covid-19 la hét stc cap thiét ddi véi nén
kinh té Viét Nam, di vai tinh Quang Ninh.

Tai thoi diém dau nam 2021 san bay Van Bon bi dong 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 khong c6
khéch; 95% doanh nghiép lir hanh diing hoat dong. Cong suat phong cua 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 khéach san, nha nghi, co s& dich vu cd lién quan phuc vu khéch
du lich & B&i Chay, Mdng Cai, mot s6 noi khéc trén dia ban tinh Quang Ninh phai dung thi
cong, mot phan phai gidn cach x4 hoi do anh huang cua dich bénh, nhung nguyén nhan chinh
1a ngudn khach thué khong cé va chua biét khi nao dich bénh dugc khdng ché hoan toan. Vén
vay va von huy dong cua chu dau tu bi dong lai, cdng nhan khong c6 viéc 1am, céc nha thau
cung &ng vat tu nguyén nhién vat liéu ¢ Quang Ninh va céc dia phuong c6 lién quan ciing bi
anh huong.
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Do anh huong cua dai dich, trong ca nude ndi chung va tai tinh Quang Ninh ndi riéng,
Nhiéu doanh nghiép va ho kinh doanh c4 thé, tu nhan hoat dong du lich, dich vu I hanh va
cac linh vuc c6 lién quan khong phat sinh doanh thu, nén khong c6 kha nang tra Iai 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 l4i suat cho vay 1%-2%, co cau lai ng, kéo dai thoi han tra no, 10i thoi
han tra no cho khach bi anh huéng bai dich Covid-19 va thudc dién duoc tai co cau, chua co
chinh séach Iui thoi gian tra 1i vay. Do khdng c6 tai san thé chap nén nhiéu doanh nghiép du
lich, I& hanh, leu trd, an udng, van tai,... du khach rat kho tiép can géi vay wu déi cua ngan
hang. Ngoai ra, du lich ciing dugc danh gia la nhdm nganh rui ro cao, khdng 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 cac 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 s6 01/2020/TT-NHNN va tir thang
9/2021 la Thong tu s6 14/2021/TT-NHNN sira doi Thong tu s6 01/2020/TT-NHNN. Theo do,
cac NHTM gidn no, diéu chinh ky han no, ... cho céc doanh nghiép trong nganh gap khé khan
boi nguon thu dat gay do dich Covid-19. Linh vuc kinh doanh du lich, dich vu li¥ hanh caa
tinh Quang Ninh, ké ca doanh nghiép va ho kinh doanh déu duoc cac chi nhanh NHTM tai co
cau lai cac khoan no, giam Iai suat von vay theo 2 van ban phap ly néi trén. [Ngan hang Nha
nuac (2021)]

Tir dau nam 2020 dén nay, tac 1a trong gan 2 nam qua, cac NHTM d4 va dang tiép tuc
giam céac loai phi thanh todn cho cac doanh nghiép, ho kinh doanh trong nganh du lich, I
hanh, khach du lich néi riéng va khach hang néi chung. Cac NHTM d4 giam tat ca céac loai
phi trong giai doan dich cao diém. NHNN ciing thuc hién 2 lan diéu chinh giam l4i suét thi
truong mé (OMO), 4 suat tai cip von, mot sb 14i suat diéu hanh khac, tao diéu kién cho cac
NHTM giam l4i suat cho vay cho céc 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 phat. Trén
pham vi ca nuéc, cdc NHTM co cau lai ng cho céc doanh nghiép thugc nganh du lich, dich vu
It hanh véi tri gia trén 35.000 ty dong, tai tinh Quang Ninh khoang trén 1.200 ty dong dé
khdng gia tang no xau, ng qué han, phat sinh cac khoan no xau méi cia nhém cac nganh kinh
té bi anh hudng truc tiép bai du lich, dich vu, Iit 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 do dang
véi 13i suat wu dai hoac Iai suat thap dé cd chi phi tra lwong cho déi ngii can bo céng nhan
vién theo goi tin dung do Ngan hang chinh sach x& hoi trien khai. [Ngan hang Nha nudc
(2021)]

Khoéng chi d6i mit véi nhitng thiét hai ning né vé kinh té, cac doanh nghiép du lich, Ii
hanh hién nay con ddi mat véi viéc gitr ngudn nhan luc chat lwong cao, bai trong bdi canh
nhiéu nguoi lao dong nganh du lich bi mat viéc 1am, nhiéu lao dong chat lugng cao cua nganh
du lich d4 chuyén sang nganh khéc.

3.3.2. Mgt s6 kho khan ciia 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 ding hoat dong, doanh
nghiép kinh doanh luu trd chi duy tri céng suit phong tir 3-10% d4 anh huong dén viéc lam,
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 thip nhat
trong lich sir nganh ndy & dia phuong, khién hon 500 tau du lich nam b, cung hang nghin
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khach san, nha nghi dong ctra; cac nha hang, ctra hang lueu niém, cac co s¢ dich vu khac cé
lién quan ciing nging hoat dong. Trudc dién bién méi, phic tap, kho luong cua dich Covid-
19 trong 9 thang dau nam 2021, c6 gan 900 doanh nghiép gap kho khin trong san xut, kinh
doanh nhu: tiéu thu san pham, hang héa ton dong, von bi chiém dung, don hang méi giam sat
nghiém trong.

Theo Bao hiém x4 hoi tinh Quang Ninh, chi véi lan séng Covid-19 thir 2, trung tun
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 s6 tién 12 103,5 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 ther 3
va thi 4, tinh dén thang 9/2021 chic chén gia tang rat 16n.

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 du kién; va giam 40% so voi
cuing ky 2020; tong thu du lich udc dat 2.565 ti dong, giam 4.635 ti dong so vai ké hoach va
giam 44% so véi cung ky 2020. Trudc d6, nam 2020, Quang Ninh d4 tung ra cac goi kich cau
du lich vao nhiing thoi diém dich bénh duoc kiém soat tét. Tuy nhién, dot dich bung phéat lan
thir 3 d4 “danh chim” nd luc vuc day nganh du lich. Tir dau nam dén nay, khoang 20.000 lao
dong bi mat viéc lam va ké hoach d6n 3,6 tri¢u khach du lich trong quy 1/2021 bi pha san.
Sau khi khéng ché dugc 2 6 dich 16n & huyén Van Bon va thi xa Bong Triéu, tir ngay
2/3/2021, Quang Ninh bit dau tai khoi dong nganh du lich, nhung tam thoi chi don khéach noi
dia, véi cac quy dinh kiém soat chat ché ngan ngira nguy co lay lan cua dich bénh. Tir thang
4/2021 d@én nay, khach du lich ¢én Quang Ninh gan nhu sut giam hoan toan, hau nhu khong
c6 khéch quéc té dén vai Vinh Ha Long. [S& du lich tinh Quang Ninh (2018-2021)]

Téng lugng khach du lich 9 thang niam 2021 cia tinh Quang Ninh wdc tinh chi dat
khoang 2,584 triéu luot ngudi, bang 43,9% cung ky nam 2020 va 31,9% so vai kich ban cua
tinh Quang Ninh dwa ra. Cu thé kich ban 1a tinh Quang Ninh d6n 8,1 triéu luot khéch trong
nam 2021. Téng doanh thu du lich 9 thang nam 2021 cuaa 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 véi thoi diém trude khi xay ra dai dich, thi hoat déng du lich cua nam 2021
con giam & muc do rat Ion. Cu thé, nam 2019, tong khach du lich ¢én Quang Ninh da dat trén
14 triéu luot, ting 14% so véi nam 2018, trong d6 khéach qudc té dat 5,7 triéu luot. Thai 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)]

Mtc chi tiéu binh quan cho mét du khéch tai tinh Quang Ninh trong nam 2019 c6 thay
d6i tich cuc, ting 9% so véi nam 2018, dat 2,1 triéu ddng/luot khach. Nhitng thay doi trén da
g6p phan dua téng doanh thu tir khéch du lich nam 2019 dat 29.487 ty dong, bang 125% so
véi nam 2018, dong gop vao thu ngan sach noi dia cua nganh du lich dat 3.568 tang 30% so
v6i nam 2018 (chiém 10,7% tong thu ngan sach noi dia caa toan tinh). [Sé du lich tinh Quang
Ninh (2018-2021)]

Pé théo g& kho khan cho cac doanh nghiép du lich, lir hanh, dich vu ¢6 lién quan dén
du lich, cac ngan hang trén dia ban tinh Quang Ninh da thuc hién diéu chinh ky han no, co
cau lai no cho khach hang, véi sé tién trén 2.000 ty dong, bén canh d6 giam lai suat cho hang
tram khach hang trong nganh nay ¢ Ha Long, B&i Chéy va cac diém du lich khéc, vai sb i
suit wac tinh Ién téi 11 ty ddng. Bén canh d6, téng s6 phi dich vy thanh toan da giam cho
khéch hang Ién téi 1,26 ty d¢ong. [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 cac 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 can chd trong cong tac s6 hda, to chuc san giao dich truc tuyén,
day manh cdng tac quang b4, 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 luong hanh khach nam 2021
s& chi dat 33% so vé4i nam 2019, tong mirc |0 du kién 95 ty USD. Ngoai ra, udc tinh phai dén
nam 2022, cac hang hang khong trén toan cau maéi hét 15. Nganh hang khong tai Viét Nam
ciing d4 chiu tac dong dang ké tir 3 dot bung phat dich bénh. Thi truong quoc té hién nay van
d6ng bang, do vay hoat dong bay cua cac hang phan 16n chi la van chuyén khach hdi huong,
van chuyén chuy@n gia va van chuyén hang hoa.

Tai Viét Nam, cac hdng hang khong ciing sut giam t6i trén 90% sb luong van chuyén
khéch quéc té, trén 80% s6 lwong khach trong nuéc.

4. KHUYEN NGHI CHINH SACH
4.1. Mét 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, ¢ nguy co
dut gdy bat ky mot mat xich nao trong chudi lién két nay dang anh huong rat 16n 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 céc 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, gidn thoi
han nop thué, gidn nop BHXH, giam ty Ié phi cong doan cho céc 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 x& hoi nam 2020 va nam 2021 dén hét thang 3
nam 2022; chi tra bao hiém that nghiép cho nguoi lao dong phai nghi viéc do Covid-19. Mién
thué gia tri gia tang (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 méi 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 Ii hanh trén dia ban tham muu cho UBND tinh
¢6 nhitng chinh sach phi hop vai tham quyén cua dia phuong, hay bao cao 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 ciu cac khoan no, gidn thoi gian tra no, khoanh mén
no, khoanh tién 14i vay va khéng tinh 13i vay qué han... cho doanh nghiép nganh du lich. Céc
chi nhanh NHTM tai Quang Ninh can tiép can khach hang, nim bét nhu cau cua khéch hang.
Tiép tuc hd tro von cho cac doanh nghiép, ho kinh doanh du lich, dich vu i hanh c6 thém
ngudn luc tin dung vuot qua khé khan hién nay. Duy tri va ¢am 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 trong doanh nghiép vira va nho, chi nha hang, chu co s leu tra,
chu nha ¢ ¢6 phong cho khach du lich thué (homestay), nguoi lao dong mat viéc lam trong co
so luu tra du lich, dich vu I&r hanh vao dién dugc ho trg trong goi 62.000 ty dong nham gitp
nguoi dan gap kho khan chong dich Covid-19; mién phi cip mai, cap doi, cip lai Gidy phép
kinh doanh I hanh quéc té, noi dia, thé huéng dan vién du lich trong nam 2021 va quy
1/2022.

- Céc giai phap tai chinh - tién t& d6 can duoc hd tro cho nganh du lich, dich vu li
hanh it nhat 1a dén hét thang 3/2022 va cho co hoi phuc hdi cua khach du lich, du béo 13 tir
dau guy 2 nam 2022.
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4.2. Hai 1, d6i véi Chinh phi va cac by nganh c6 lién quan

- DPdi 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 Ia hd trg cac co s¢ 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 trg 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; dwoc
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 cuing cac lanh dao dia phuong trién khai
cac bién phap thic day du lich phat trién. Trong thoi gian tdi Chinh phu can c6 chinh séch
kich cau du lich, dam bao su tham gia hiéu qua cua toan nganh du lich ciing nhu cac bo,
nganh lién quan. Cac bg, nganh, dia phuong can xay dung chinh sach kip thoi va déng bo hd
trog doanh nghiép du lich giam thiéu khé khan, thiét hai, gip doanh nghiép du lich phuc hoi,
gop phan dua nganh du lich dan tré lai véi hoat dong binh thudng.

- Chinh phu chi dao hodc c6 vin ban cho phép ap dung d6i véi nganh du lich thir
nghiém, ap 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 von tra luong cho nguoi lao dong trong goi 16.000 ty dong
vén uu dai caa Chinh phi.

- Nganh du lich can tap trung vao thi truong du lich trong nuéce, dé giir khach noi dia,
gitt nhan sy cho nganh du lich. Chinh phu can khuyén khich cac nganh, cac cap, cac cong
ty,... huong ung chuong trinh kich cau du lich “Nguoi 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 cuaa chinh
quyén dia phuong. Can thuc hién cac tam giac du lich dé kich cau cho cac dia phuong. Cac
dia phuwong ven bién, nhat 1a tinh Quang Ninh can chi dong hon trong cac hoat dong kich cau
du lich cua dia phuong minh.

4.3. Ba 13, @i véi cac dia phwong va tinh Quang Ninh

- Céc dia phuong trong ca nudc ndi chung, nhat 1a tinh Quang Ninh can giam 50% chi
phi tham quan di tich, danh lam thing canh dé thu hat khach. Cac dia phuong, tinh Quang
Ninh can hd trg cac doanh nghiép du lich, I hanh, van tai khach du lich, ... tiép can duogc céc
g6i hd tro tai chinh caa Chinh phu thdng qua bién phap 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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M6 hinh nén kinh té Viét Nam trong giai doan chju anh hwéng ciia
dich Covid - 19

Nguyén Thi Mo’*, LuShiChang?, Tran Thj Thanh Huwong!
YTruwong Pai hoc Cong nghiép Quang Ninh

2Triong Pai hoc K thudt Cong trinh Liéu Ninh - Trung Quéc

*Email: 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 nguweoi 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 trgng hiéu sudt giam dan theo quy md. Tax mé hinh nay 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 trieong kinh té, viéc lam.

1. PAT VAN PE

Hién nay, nén kinh té toan cau dang trai qua giai doan am dam chua timg c6 tir trude dén
nay va nguyén nhan d6 mang tén dai dich COVID-19. Dai dich nay da lam gian doan chudi cung
g toan cau, nhiéu nha san xuit phai tam nging hoat dong va nhiéu nguoi lao dong bi mat viéc
lam.

Theo T6 chirc Lao dong Qudc té 1LO, do anh hudng cua dich bénh ma sé gio 1am viéc
toan cau nam 2020 sut giam 8,8% so véi Quy IV ndm 2019. Muc sut giam nay bao gdom ca sb
gio lam viéc bi giam caa nhitng ngudi Van ¢6 viéc 1am va nhimg nguoi bi mét viéc. Pang luu v,
khoang 71% s ngudi bi mét viéc (twong duong 81 tri¢u ngudi) quyét dinh roi b thi truong lao
dong, thay vi di tim cong viéc khac va tro thanh nguoi that nghiép. Nhiing thiét hai vo cung 16n
nay khién thu nhap tir lao dong trén toan cau giam 8,3%, tuong duong véi 3,7 nghin ty do6 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 nhitng giai phap vira 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 truong kinh té. Va nhiing giai phap hiéu qua can dya trén nhimg cén
ct khoa hoc, bai bao d¢ xuat mot phuong phap xay dung mé hinh nén kinh t¢ Viét Nam. Tu mé
hinh duoc xay dung sé tao ra mét co sd khoa hoc lam céan ctr dua ra cac giai phap.

2. TANG TRUONG KINH TE
2.1. Tong quan vé ting trudng kinh té ciia Viét Nam

Tang trung 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 nguoi 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. Toc dé phat trién kinh té ciia Viét Nam giai dogn tir nam 2010 dén nam 2020

Nén kinh t& Viét Nam do hoi nhap sau rong nén bi tic dong va phu thudc nhiéu vao
nén kinh té thé giéi. Sau anh hudng tir cufc khung hodng tai chinh vao nam 2008 - 2009 thi
dén nam 2012 lai phai d6i dau voi bung nd no cong & chau Au. Nén kinh t& Viét Nam déan 6n
dinh va dat dinh diém ting truong & murc 7,1% vao nam 2018. Budc sang nam 2020 do anh
huong cua dai dich Covid - 19, toc do tang truong dat 2,9%, d€ dat dugc con sO nay la ca mot
su no luc khong hé nhé cua toan Pang, toan quan va toan dan.
Bang 1. Thong ké toc dg ting trieong kinh té ciia mét s6 nwée trén thé gici nam 2019 va 2020

, Nam
STT|  Nuée 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

Nguén: The World Bank

o Pai dich Covid - 19 tir khi xuat hién dén nay van chua co d:éiu hiéu gﬁa su két thic. ba
bon lan bung phat ¢ Viét Nam va gay anh huong nghiém trong dén doi song cua nguoi dan,
lam giam toc d phat trién kinh te.
2.2. Cac nhén t6 anh hwéng téi ting trwéng kinh té

. Cac nha kinh té hoc ngudi My 1a Charles Cobb va Paul Douglas dugc thir nghiém vai
bang chirng thong ké cua Charles Cobb va Paul Douglas nam 1982 c¢6 dang tong hop la:

Y =f(K,L,A) 1)
‘Trong quy trinh san xuat dé tao ra mot hoic mot sd dau ra ngoai phan déng gop cia

nhén t6 lao dong va von thi con mot phan gia tri moi do mét bo phén vo hinh tao ra. B§ phén
khong nhin thay nay chinh 1 tac dong tong hop cua cac yéu t6 dau vao va duoc goi la A.

Ham san xuat Cobb-Douglas c¢6 dang ham mii la:

Y = AKa.LB (2)
Trong do:
Y 1a san luong san phim san xuat;
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A 13 hang s6 tu dinh ngoai cac yéu t6 vn va lao dong;

K 14 quy mé vén san xut;

L 12 quy m6 lao dong dang 1am viéc trong nén kinh té;

a 12 hé s6 co gian cua san luong theo von;

B 1a hé s6 co gidn cua san lugng theo lao dong.

Téng hé sb co gidn o va B co y nghia kinh té quan trong.

Néu t(é)ng hé sb co gidn (o + B) = 1 thi ham san xuét cho biét tinh trang hiéu suét
khong thay doi theo qui md, c6 nghia 1a cac yéu t6 dau vao tang bao nhiu % thi san lugng
dau ra tang bay nhiéu %.

‘ Néu téng hé sb co gian 16n hon 1 thi ham san xuét cho biét tinh trang hi¢u sut ting
dan theo qui mo, c6 nghia la % tang cac y€u to dau vao nhé hon % tang san lugng dau ra.

. Néu tong hé s6 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 yéu to dau vao 16n hon % tang san luong dau ra.

Ham san xuat Cobb-Douglas s& dugc tmg dung dé xdy dung mo hinh kinh té Viét
Nam trong giai doan hi¢n nay.

3. XAY DUNG MO HINH NEN KINH TE VIET NAM HIEN NAY

Nhin sO lidu théng ké tai bang 1 cua 10 nudc trén ghé gioi 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 nam 2020 chi dat muc tang 1a 2,9% do anh huong boi dai dich COVID — 19.

Sau ddy s& 1a s6 liéu thong ké theo quy tir Quy I ndm 2020 dén Quy Il ndm 2021 (bang
2) lam dir liéu xay dung mo hinh nén kinh té Viét Nam.

Bdng 2. Théng ké toc do tang trieong kinh té tir Quy 112020 dén Quy 11/2021

Nim GDP, 1.000 ty dong | K, 1.000 ty dong | L, triéu ngudi
Quy I nam 2020 707,2 367,9 54,2
Quy I niam 2020 710,0 481,2 51,8
Quy III niam 2020 729,1 597,2 53,3
Quy IV nam 2020 761,7 719,6 54,0
Quy I niam 2021 795,9 567,6 49,9
Quy I 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 II nam 2021, toc do ting truong kinh té binh

quan 1a 757,1 nghin ty dong, tong von dau tu binh quén 1a 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€ cia Viét Nam trong giai doan hién nay bang viéc sir dung cong cu Data
Analysis cia MS Excel 2010 thu dugc két qua nhu bang 3.

Bdng 3. Két qud xi Iy bang cong cu Data Analysis ciia MS Excel 2010
SUMMARY OUTPUT

Regression Statistics
Multiple R~ 0,8799
R Square 0,7741

!l
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Adjusted
R Square 0,6236
Standard 0,0440
Error
Observations 6
ANOVA
df sS MS = Signifli: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 4,3900 0,0219 2,8231 17,7035 2,8231 17,7035
X Variable 1 0,1426 0,0848 11,6808 0,914 -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 duoc:

Hang sd A = 28.660,7

Hé $b co gian o = 0,1426

Hé sb co gian 3 = - 1,1468

Mo hinh kinh té c6 dang:

Y =28.660,7K0,1426L-1,1468

Co tong hé s6 co gidn a. + B < 1, nén kinh té Viét Nam dang trong tinh trang hi¢u suat
giam dan theo quy mo, nghia 1a % tang cac yéu to dau vao 16n hon % tang san lugng dau ra.
4. KET QUA

V&i md hinh nén kinh té Viét Nam c6 dang:

Y =28.660,6K0,1426L-1,1468

Ngoai y nghia cho blet % tang cac yeu t6 dau vao 16n hon % ting san luong dau ra,
con 1a co so du bao lugng von va lao dong can thiét dé dat dugc muc tiéu tang trudng kinh té.
Pay chinh 14 cin ct khoa hoc dé du béo sé luong lao dong can thiét tir 46 dé ra cac giai phap
cho lao dong Viét Nam trong giai doan tiép theo.

5. KET LUAN

Dich bénh Covid - 19 da lam xdo tron chudi cung Ung toan cau, 1am nhiéu doanh
nghiép budc phai tam nging san xuat, 1am nguoi lao dong bi mat viéc 1am. Mat viéc lam
khong nhimng gy kho khin cho cudc sdng cta nguoi lao dong ma nd con 1a nguyén nhan gia
tang cac té nan x4 hoi. Pic biét hién nay, nén kinh t& Viét Nam dang trong thoi ky “dan sé
vang” neu khong c6 giai phap dé tan dung, thi day lai tro thanh nguy co, ganh nang cho nen
kinh te Mo hinh kinh té x4y dung 13 cin ctr khoa hoc dé giai quyét van dé cip 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
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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 Vietnamese 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 caa
Chi nghia Mac-Lénin vé nhan to6 con nguoi trong van Kkién Dai hoi XIII

Nguyén Thi Qué
Truong Pai hoc Sur pham Ky Thudt Hung Yén
E-mail: nguyenthiquellct@gmail.com

Tém tat: Muc tiéu xay dung chi nghia xa héi ¢ Viét Nam trong giai dogn hién nay,
vdn dé duwoc bang va Nha nuéc quan tam la nhan té con nguoi. Xay ding con nguoi méi xa
héi chii nghia, tham nhudn tinh than dan tgc, biét dat loi ich cua qUOc gia, dan tgc Ién trén
hét, 1a bao ham trong dé cd tinh than yéu nuwdc, tw curong dan téc, phan ddu vi déc ldp dan
téc va chu nghia xa héi, 12 y chi vion 18n diwa dat nuéc thoat khdi nghéo nan lac hgu. Con
nguoi méi o trach nhiém va nghia vu cong dan doi véi ban than, gia dinh, céng dong, xa hgi,
dan téc va dat nwéc; 1a tinh than tir ton dan téc trong quan hé quéc té. Ké thira quan diém
cua Chu nghia Mdc - Lénin vé van dé con nguwoi 1am nén tang 1y lugn cho viéc phat huy vai
trd ciza nhan té con nguoi trong cach mang va sw nghiép doi méi ¢ Viét Nam hién nay. Trén
Co S¢ d6, tac gid 1am sang té qué trinh: “Bdng Céng san Viét Nam ké thira, phét trién quan
diém cia Chui nghia Mdc - Lénin vé nhan té con nguoi trong van kién Pai héi X111,

Tir khod: Chui nghia Mdc - Lénin, Pang Cdng san Viét Nam, nhan té con nguoi.

1. PAT VAN PE

Xay dung con ngudi méi x& hoi chu nghia co ¥ nghia vo cung quan trong ddi véi su
nghiép cach mang cua nudc ta. Ly luan vé con ngudi ciia Chii nghia Mac - Lénin 1a nén tang ly
luan cho viéc phét huy vai trd caa 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 Méc - Lénin, thoi gian qua,
bang Cong san Viét Nam dad khéng ngung hoan thién viéc xac dinh noi dung, phuong hudng
Viéc gi4o 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 tre 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 diy manh mé khét vong phét trién cia dan toc, tinh than yéu
nudc, te 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. NOI DUNG
2.1. Ké thira quan diém ciia Chu nghia Mac - Lenln vé xay dung nhan td con nguoi

Nhén thic dung din vé khai niém nhan t6 con ngudi va su phat trién sang tao quan
diém Mac - Lénin va tu tuong HS Chi Minh vé con nguoi véi tu cach 13 ngudi sang tao co ¥
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 ddng bao ca nuéc. Rong nita la ca loai nguoi” [6, tr.130].
Quan niém vé con ngudi cua HO Chi Minh 13 rang da duoc cu thé hda, bao ham ca ca nhan,
cong dong, giai cap, dan toc, nhan loai. Tu twong HO Chi Minh vé con ngudi bao ham nhiéu
nodi dung khac nhau, trong d6 c6 cac ndi dung co ban la: tu twong vé giai phéng nhan dan lao
dong, giai phong giai cap, giai phong dan toc, tu twong vé con ngudi vira 1a muyc tiéu, vira 1a
dong luc cua cach mang, tu tudng vé phét trién con nguoi toan dién.

Khai niém nhan t6 con nguoi duge nhiéu tac gia trong va ngoai nudc dé cap voi
nhimg goc do khac nhau, cach tiép can khac nhau. C6 tac gia dé cap duoi goc do quan ly, c6
tac gia dé cap dudi goc do phan tich tam ly - x& hoi. Trong tai liéu triét hoc xa hoi vé nhan t6
con nguoi cling ndi 1én nhiéu cach tlep can khac nhau. Khéac véi cac tu tuong triét hoc trudc
do, triét hoc Mac - Lénin tlep can vé nhan té con nguoi dat trong moi quan hé tong thé,
con ngudi voi tu cach 1a: “Sang tao ra lich st 1a ban chat cua con ngudi, nhung con nguoi
khdng thé sang tao ra lich sir theo y muén tly ti¢n cua minh, ma phdi dya vao nhimg diéu
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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 t& con ngudi, ¢ hai cach tiép can chinh:

Thit nhdt, coi nhan t6 con ngudi nhu 1a hoat dong cta nhirg con nguoi riéng biét,
nhimg nang lyc va kha nang cua ho do cac nhu cau va loi ich ciing nhu tiém nang tri lyc va
thé lyc cua mdi nguoi quyet dinh. Con ngudi, xét vé thuc thé sinh hoc 1dn thyc thé x3 hoi,
vira mang ban chat loai 1an tinh dic thu cé thé; vira 1a mot vil tru thu nho, riéng bi¢t, doc
déo, lai vira mang dic diém chung, pho bién cta loai. Sy thdng nhét giira cai chung va cai
riéng trong con ngudi khién cho né & dinh cao cia sy phat trién, tro thanh “trung tdm” cia
vil try, “con ngudi 1a hoa cua dat”. Khi xem xét phan tich _té)ng thé vé& nhan té con ngudi,
ngoai viéc xem xét con ngudi nhu mot ca thé riéng biét dé phan biét voi cac ca thé khac
thi con nguoi con 1a tong hoa cac mdi quan hé nim trong cai chung cua giai cdp, dan toc
va nhan loai.

Thir hai, coi nhan td con nguoi nhu 1a mot téng hoa cac phém chit thudc tinh, dic
trung, ning lyc da dang cta 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, tur 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 1a coi nhan t6 con ngudi vé ban chat 1a
nhan t6 xa hoi, quy dinh vai trd chi thé cta con nguol. Nhung sy khac nhau la quan niém thir
nhat liy hoat dong 1am dic trung co ban, con pham chat, ning lyc dugc thé hién trong hoat
dong. Quan niém thtr hai, léy dac trung co ban la nhiing phém chét nang luc, con hoat dong la
su thé hién no.

Tir day, c6 thé dua ra mot quan niém chung day du hon vé nhan t6 con nguoi 1a: nhan
t6 con ngudi 1a hé thong cac yéu t0, cac dic trung quy dinh vai tro cua chu thé tich cyc, sang
tao cua con nguoi, bao gém mot chinh thé thong nhat giita mit hoat dong voi téng hoa cac
déc trung vé pham chat, ning luc cta con ngudi trong mot qua trinh bién doi va phat trién xa
hoi nhat dinh.

Nhén t6 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 cta nhan t6 "nguoi" d6i véi cac yéu té d6. Theo C. Mac: “Trong tinh hién thuc cua
n6, ban chat con nguoi 1a tong hoa nhitng quan hé xa hoi” [1, tr.11].

Ttlrc 1a khong c6 khai niém nhan t6 con nguoi tach khoi hoat dong, khdi quan h¢ xa
hoi, di @6 1a hoat dong trong linh vuc kinh té, chinh tri... Cac mdi quan hé nay khong thé tach
rdi ma no tao thanh méi quan hé tong hoa.

Tich cyc hoa nhén té con nguoi 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
nhiing 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 diy manh sy phat trlen kinh té - xa hoi vi
hanh phuc ciia moi con nguoi. Day cling chinh 1a qua trinh lam cho moi con ngudi trdy thanh
chu thé c6 ¥ thire trong sang tao lich sur.

Phat trién ngudl, 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 Viet Nam (HDI) duy tri trén 0,7 theo
thong ké nam 2019, tudi tho binh quéan 75 tudi. Con ngudi & day dugc xem xét nhu mot tai
nguyén, mot ngudn luc. Vi vy, phat trlen nguoi hodc phat trién nguon lwe con nguoi tro
thanh mot linh vic nghién ctru hét stc can thlet trong h¢ thdng phat trién cac loai ngudn luc
nhu: vat lyc, tai lyc, nhan lyc, trong d6 phat trién ngudn nhan lyc giit vai trd trung tdm. Lich
sir phat trién nhan loai 1a lich st giai phong timg budc con nguoi ca vat chat va tinh than. “Xa
hoi khong thé nao giai phong cho minh duoc, néu khéng giai phong cho mdi ca nhan riéng
biét” [2, tr.406], khong phai dén chu nghia xa hdi méi ban dén chién luge con nguoi, khai
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thac yéu td ngudi, vi trong lich sir, khong ché d6 nao ton tai lai khéng nhic dén yéu t6 nguoi,
nhung van d¢ 1a khai thac, phat huy theo loi ich giai cip nao va bang phuong thirc nao. Thyc
chat chién luoc con nguoi 13 tao ra méi trudong xa hoi, kich thich con ngudi hoat dong sang
tao va thoa mén nhu cau t6i da cta con nguoi trong nhirng diéu kién lich st cu thé. D6 1a moi
truong kinh té x3 hoi, moi truong chinh tri xa hdi, moéi truong van hoa xa hoi.

2.2. Nhin té con ngwdi trong sw nghiép ddi méi & Viét Nam trong Vin kién Dai hdi XIII,
Pang Cong san Viét Nam

Dai hoi toan quédc 1an thir VI cia DPang d3 chi trong dén quyén 1am chu cia nhan dan
lao dong “thuc chit 13 ton trong con ngudi, phat huy sirc sang tao ctia moi ting 16p nhan dan,
hudng sy sang tao d6 vao su nghiép xay dung xa hoi méi”[3, tr.9]. V6i quan diém nay, moi
chu trwong, chinh sach ctia Pang déu chu trong dén viéc cham lo bdi dudng phat huy nhan tb
con nguoi.

Con nguoi vua la muc tiu, via la dong lyc cua qua trinh xay dyng xa héi moi. Su
phat trién kinh té thi truong dinh hudng xa hoi chu nghia, day manh cong nghiép hoa, hién dai
hoa dat nuée theo 161 "vuot trude, di tit, don dau gan lién phat trién kinh té véi phat trién
nhan td con nguoi va coi con ngudi 1a nhan t6 quyét dinh thing loi cua sy nghiép ddi méi.
Dang ta khang dinh Iy viéc phat huy ngudn luc con nguol lam yéu t6 co ban cho su phat
trién nhanh va bén viing, dé tao ra: “Strc manh dai doan két dan toc dugc cung cb; dan cha xa
hoi chu nghia tiép tuc duoc phat huy” [5, tr.70].

Pé xay dung con nguoi Viét Nam moi trong giai doan day manh su nghiép cong
nghiép hoa, hién dai hoa, can thyc hién ddng bd cac van dé co ban sau:

Mgt la, phat trién kinh té thi truong dinh hudng xa hoi chil nghia. Kinh té thi truong
khong ddi 1ap vi chi nghia xa hoi ma 1a thanh tyu phat trién ctia nén van minh nhén loai, n6
ton tai khach quan trong qué trinh xay dung chu nghia xa hoi. Tuy nhién, kinh té thi truong
phai c6 sy quan 1y ctia Nha nudc. 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 truong, vira dua
trén nhitng nguyén tic va ban chit cta chi nghia xa hoi. Thyc tién chimg minh, nhimng chinh
sach kinh té cuia Pang va Nha nudc ta trong 35 nam doi mdi vira qua di tao nén dong lyc kinh
té, giai phong sirc san xuét, truc tiép thuc day kinh té phat trién, tao diéu kién thuan lgi cho
viéc xay dung con ngudi mai xa hoi chu nghia. Tai Pai hoi lan thir XII, Dang ta khéng dinh:
“Xay dyung con nguoi Viét Nam phat trién toan dién phai trd thanh mot myc tiéu cua chién
lugc phat trién. Puc két va xay dung hé gid tri vin hoa va hé gia tri chuén muyc cua con nguoi
Viét Nam thoi ky cong nghiép hoa, hién dai hoa va hoi nhap qudc té; tao moi truong va diéu
kién dé phat trién vé nhan cach, dao duc, tri tué, ning luc sang tao, thé chat, tim hon, trach
nhiém xa hoi, nghia vu cong dan, y thirc tuan thu phap luat” [4, tr.126-127]. Truoe b6i canh
thé gi6i dang gip nhiéu kho khian trong dai dich covid , Viét Nam ciing khong nim ngoai tam
anh huong. Dai hoi lan tha XIII cia Pang dién ra gila b01 canh tinh hinh trong nudc va quoc
té c6 nhiéu bién dong. Cin clr vao tinh hinh thyc tién Pang ta di dwa ra nhiing chu truong,
duong 16i, chinh sach phi hop véi xu thé khach quan.

Diém méi trong Van kién Dai hoi XIII cua Dang chu truong tép trung vao nhén t6 con
ngudi dé dam bao phat trién kinh té x4 hoi bang viéc xdy dung nén hanh chinh hién dai: “Xay
dung nén hanh chinh hién dai, dua trén doi ngti can b, cong chuc, vién chuc co tinh chuyén
nghiép cao, ¢6 nang lyc sang tao, pham chat dao dirc tot, ban linh chinh tri, phuc vu nguoi dan
va doanh nghiép;” [5, tr.224]. Ngoai ra, dé phat huy néi lyc Dang ta da khoi day va phat huy
stc manh kh01 dai doan két dan toc, cac doan thé nhan dan thi dua phét trién kinh té xa hoi,
dam bao qudc phong an ninh vimg manh.

Hai 1, 6n dinh chinh trj va mé rong dan cha. Bat ky mot qudc gia dan toc nao, du &
ché do chinh tri nao cling can ¢6 su 6n dinh chinh tri - x3 hoi. Trong Van kién Pai hdi XIII
cua bang da chi ro: “Phat huy cao nhét sttc manh cta toan dan tdc... bao vé virng chic doc 1ap
chil quyén, thong nhét toan ven lanh thd ciia T6 qudc, bao vé Pang, Nha nudc, nhan dan, ché
d6 x4 hoi chii nghia, nén vin hoa va loi ich quc gia - dan toc; giit vitng moi trudng hoa binh,
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6n dinh chinh tri, an ninh quoc gia, an ninh con ngudi” [5, tr.155-156]. Viét Nam, khi budc
vao cong cude d6i moi, van dé quan trong dugc dat ra gitra dbi mai kinh té va d6i méi chinh
tri 1a phai c6 sy két hop ngay tir dau, 1y d6i méi kinh té lam trong tam va ting budc d6i moi
chinh tri, nhdm 1am cho hé thong chinh trj phu hop voi yéu cau phat trién kinh té thi truong
dinh huong xa hoi chu nghia. Quan diém nhét quan cia Pang ta 1a dam bao an ninh luong
thye, an ninh con nguoi, lay nhan t con ngudi 14 trung tdm cho sy phat trién xa hoi. D6 ciing
1a qua trinh cing c6 va phat trién hé thong chinh tri tir nén tang kinh té dén muc tiéu d01 moi
hé théng chinh tri 1a nham thuc hién tét dan chi xa hoi chu nghia, phat huy day da quyén lam
chu ctia nhan dan.

Ba 13, ning cao hiéu qua cia cong tac gido duc. Ngay nay, ciing voi viéc doi moi cong
ngh¢, phai chi y d6i méi cong tac gido duc, voi phuong cham: "Gido duc cai ma dat nudc
can, chtr khong phai gido duc cai ma ta c6". Trong Van kién Dai hoi Dang XIII khang dinh:

“Quan tam cham lo cong tac gido duc, boi dudng va bao vé tré em, thiéu nién, nhi dong, long
ty hao déan toc, truyén thong lich sir dan toc, ¥ thirc x4 hoi cho nhan déan, nhat 1 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 dicu
kién cho con nguoi ty giac, tw gido duc, chu dong sang tao. Pau tu cho gido duc dugc coi la
dau tu co ban, dau tu cho tai san xuét stc lao dong, dau tu cho tuong lai. Khong phai ngau
nhién ma & nhiéu nudc trén thé gi01, trong ké hoach phat trién dit nudc, cac qubc gia nay déu
dat gido duc vao hé thong ba chién lugc: gido duc khoa hoc va m¢ ctra. Tur thuce tién do Dang
ta da khang dinh: “Tung budc vuon 1én khic phuc han ché ctia con nguoi Viét Nam; xay
dung con ngudi Viét Nam thoi dai méi, gan két chat ché hai hoa giira cic gia tri truyén thong
va hién dai” [5, tr.143].

C6 thé noi, ngay nay, tut hdu vé gido duc s& phai tra gia dat trong cudc chay dua & thé
ky XXI, ma thyc chat 1a chay dua Ve tri tué va phat trién gido duc trong cach mang khoa hoc
va cong nghé. Pé chanh tyt hiu vé gido duc so voi cac nudce trén thé giGi Dang ta da dua ra
nhimng chu truong thiét thuc: “Thuc day xay dung x4 hoi hoc tap, hoc tap sudt doi. Pay manh
tu chu dai hoc. Co6 chinh sach dot pha phat trién, nang cao chit lwong gido duc dai hoc. Thiic
day phat trién cac co s& giao duc nghé nghiép chat lugng cao. Xay dyng cac co ché, chinh
sach va giai phap dé dao tao lai lyc lugng lao dong phai chuyén d6i nganh nghé do qua trinh
chuyén dich co ciu kinh té, d6i méi cong nghé va tic dong ciia Cach mang cong nghiép 1an
thir tu” [5, tr.137].

Bén la, md rong giao luu quéc té, dé tao diéu kién cho con nguoi Viét Nam sang tao,
tranh dugc nhing sai 1am quanh co, dua d4t nudc di 1én tién kip trén con duong phat trién ctia
nhan loai, doi hoi phai két hop viéc tong két kinh nghiém trong nudc va kinh nghiém ciia cac
qudc gia trén thé gidi. Vian kién Pai hoi XIII chi rd: “Tang cuong hop tac qudc té vé khoa hoc
va cong ngh¢. Pa dang hoa hop tac quéc té, uu tién hop tac véi cac dbi tac chlen lugc. Gan
hop téac qudc té vé khoa hoc va cong nghé véi moi linh vuc ciia doi song kinh té - xa hoi, qudc
phong va an ninh” [5, tr.142]. Khong chi tim phuong thirc, hinh thirc xay dung chu nghia xa
héi ndi b nudc minh, dan toc minh, cac nudc xa hoi chu nghia ma con tim ngay trong cac
nude tu ban chu nghia. Tiép thu c6 pheé phan chon loc nhing gia tri phong phu cua loai nguoi
s tao thanh mot dong luc manh m& dé hinh thanh timg budc mét chu thé moi cua lich sir -
con ngudi Viét Nam mdi vira mang ban chét giai cAp cong nhan, vira dai biéu cho sy phat
trién ciia dan toc. Va chic chin rang "Thé ky XXI sé 1a thé ky nhan dan ta tiép tuc gianh thém
nhiéu thing loi to 16n trong su nghiép xay dung chi nghia x4 hdi va bao vé T6 qudc xa hoi
chu nghia, timg budc dua nudc ta sanh vai cling véi cac nude phat trién trén thé giéi".

3. KET LUAN

Ngay nay, v0i sy bung nd cia 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 t6 quyét dinh cua moi thang loi.
Trong sy phat trién con nguodi, Pang ta dac biét nhén manh vai tro cua tri tué va di lién véi nd
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1a vai tr6 cua giao duc dao tao ngudn lyuc 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 luc, tay nghé va coéng nghé, ¥ thirc va tim
hon tham duwom sau ban sic vian hoa dan tdc, khoa hoc va y 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 hdi chu nghia.
Dai hoi Bang lan tht XIII da thanh cong ryc rd, do 1a Kkét qua cua sy van dung sang tao quan
diém cua Chu nghia Méc - Lénin va tu tuéng HO Chi Minh trong thoi dai méi, d6 1a thang loi
cua chinh con nguoi Viét Nam. Véi chién luge gido duc dao tao dung dén va khoa hoc cua
bang, voi tri tu¢ va phém chét caa con nguoi Viét Nam, ching ta s€ thuc hi¢n théng loi su
nghiép cong nghiép hod, hién dai hoa dat nudc. Tung bude dua nudce ta tré thanh nude cong
nghiép phat trién theo hudng hién dai trong 10 nim t&i (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
Hung Yen University of Technology and Education

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 XII1 Congress".

Keywords: Marxist-Leninist, Communist Party of Vietnam, human factor.
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Giai phap ting cwdng sirc khée tAm 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
Email: huynh.anl@gmail.com

Tém tdt: Dich Covid-19 dang 1& mét trong nhiing van dé mang tinh toan cau, tqo ra
bau khong khi lo ngai ¢ nhiéu nei va trong nhiéu linh vuc cia doi séng. N6 khdng chi gay ra
ton that vé mat sirc khoe thé chat ma con an chira nhiing tac déng khong nhé dén tam than
méi c& nhan. Trong dd, hoc sinh, sinh vién 1a mét trong nhing déi tiong bi anh huéng 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 so gidi phap tang cuong sirc khée tdm than cho sinh
vién truong Pai hoc Cong nghiép Quang Ninh trong giai dogn hién nay.

Tir khod: Covid-19, tang curong, 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 tié}J cuc dén moi mat cua dg‘yi song xa hoi, khéng chi anh hudong nghiém trong
tGi stc k’hée thé chat ma ca suc khée t@m than Cua ngu(‘yj dan. Hoc sinh,’sinh yién la mét trong
nhiing doi twong bi anh hudng nhicu nhat. Thyc te cho thay, bén canh lo lang ve sy an toan trong
boi canh dich bénh, viéc hoc tap truc tuyen kéo dai, thicu sy trong tac véi méi truong bén ngoai,
hoat dong giao tiép bi han ché... 1a nhitng van dé ma hoc sinh, sinh vién cam thay ap luc nhat.
Nhirng tdc dong tiéu cuc cua dich bénh, tao nén cho hoc sinh, sinh vién ndi chung, sinh vién
truong Dai hgc Cong nghi¢p Quang Ninh ndi riéng nhiing cang thang tam 1y, c6 nhimng truong
hop dan téi rdi loan giac nga, rdi loan hanh vi, thiéu dinh huéng trong hoc tap va cudc song..
Bai bao khao sat ‘thuc, trang su tac dong cua dai dich Covid-19 ddi ‘vm suc khoe tam than cua
sinh vién, tir d6 d¢ xuat maot so giai phap tang cuong suc khoe tdm than cho sinh vién truong Pai
hoc Cong nghié¢p Quang Ninh trong giai doan hién nay.
2. NOI DUNG NGHIEN CcUU
2.1. Khai niém sirc khoe tAm than

* Khai niém:

Theo TO chire Y t€ thé gidi (WHO): Stre khoe tam than 1a mot trang thai khong chi
khong co roi loan hay di tat tdm than ma con la mot trang thai tdm than hoan toan thodi mai,
can bang vé cam xuc, hoa hop gitra cac moi quan h¢ gia dinh, xa hoi. C6 nhan thire, cam xuc,
tinh cam va hanh vi Grmg xtr phtt hop vdi nhu cau xa hoi.

C6 thé thiy, strc khoe tam than 1a yéu t§ vo cing quan trong trong doi sdng cam xic
lanh manh cua con nguoi, do 1a niém hanh phuc tu tai tor bén trong, mot cam giac viing chic
vé ban than va kha nang kiém soat ban than du dang ¢ trong bat cir tim trang ndo. Strc khoe
tam than 13 trang thai tich cuc trong suy nghi, cach kiém soat cam xtc va hanh xu. Cung
glong nhu stc khoe thé chit, c4 nhan c6 thé co strc khoe tam than tét hodc strc khoe tam than
bat 6n. Néu tinh trang strc khoe tdm than bat on kéo dai, con nguoi s& co nguy co mic cac
chimng rdi loan tim than hay thuong goi 1a bénh tam 1y. [1].

* Nhitng déu hiéu nhdn biét sirc khée tam than bat 6n:

D6i v6i nhitng ngudi dang séng trong dai dich Covid-19 thuong c6 nhing diu hiéu
bat 6n lién quan dén sirc khoe tAm than nhu:
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- Cang thang: Su cang thang 1a mét phan tng sinh 1y cua co thé khi mét tinh hudng
bt thuong xay ra. Thong thuong, nho c6 phan ung cang thang ching ta mai c6 thé thich nghi
véi nhiéu sy kién tich cuc va tiéu cuc xay ra trong cudc séng nhu: sinh nd, mat viéc 1am, 6m
dau,... Tuy nhién, cing thing kéo dai (man tinh) c6 thé gay nén nhiing anh huong tiéu cuc
ti sc khoe thé chat, tam than va cam xUc cua c& nhan. Phan tng cing thang trude tinh hinh
dich bénh trong nudc 6 thé khién co thé con ngudi tré nén bon chon, bat an, hozc gap phai
van dé vé giic ngu, dau da dayi,...

- Lo au: Lo au khac véi so hai thong thuong. Sg hai la phan tng dbi vai mot moi nguy
hiém c6 that Xay dén trong cudc sng. Trong khi o, lo 4u 1a phan ng Xay ra dbi voi mot moi
de doa mo hd hoac khdng rd rang. Lo &u thé hién ra khi ta tin rang mét su kién, tinh hudng
nguy hiém hoic khéng may c6 thé xay ra (va thuong khong c6 that). Mot ngudi ¢ trong trang
thai lo au khi nghi rang Covid-19 s& khién ho mat co hdi hoc tap, mat viéc, thiéu lwong thuc
va chét doi,... ké ca khi diéu nay khong thé xay ra thi ho van lién tuc nghi vé ndi sg vo hinh
nay.

- Bénh tram cam: Tram cam duoc dinh nghia 1 mot rdi loan tdm than c6 dic trung 1a
cam giac budn ba, chan nan, hoic mét hing thi trong céc hoat dong yéu thich, tiép dién 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 woc tinh cua T6 chac Y té thé gigi (WHO), dén nam 2020,
tram cam 14 can bénh thir hai gay hai dén stc khoe ciia con ngudi chi sau tim mach. Trong d6,
tram cam & Viét Nam hién nay dang c6 chiéu hudng gia tang, dac biét la trong gidi tré. [2]

* Tinh trang bat én tam than duwoc biéu hién trén cac phwong dién:

- V& thé chét: Nhurc dau, cang cd, dau co thé; vin dé vé tiéu hoa, kinh nguyét; vin dé
vé giac ngu (ngu qua nhiéu hodc qua it); thay do6i théi quen dn udng (thém d&n, chan an, hodc
an qua nhiéu/qua it); Thiéu nang lugng va mét moi hon binh thuong; Mat hiing thl véi cac
hoat dong hang ngay; Noi man ngira hoic noi ban. .

- Vé tam ly - cam xdc: Cam giac lo lang va mat an toan do cac nguy@n nhan lién quan
dén dai dich Covid-19; choang ngop va cam giac bt luc véi nhiing sy kién lién quan dén dai
dich Covid-19; ty néi chuyén mot minh vé nhitng chi dé ngau nhién; tré nén tiéu cuc hon;
chan 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 héng hon; khéc
nhiéu hon; c6 hanh vi rit tién mot cach vo nghla vi lo 1ang vé viéc thiéu tién. .

* Pé ¢6 duwoc sirc khde tAm than on dinh, c& nhan can xay dung cho m|nh nhitng yéu
to mang tinh cau th; va phdi dweoc giai quyet trong trgng thai tich cuc bao gom:

- Trai nghiém cam xuc tich cyc: la 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€ thugc vao nguoi khac; biét tin hudng huong vi cugc song, lam cho ban than thay
thoai mai, dé chiu va trdn quy nhirng gi ban than dang cb.

- Kha ning tap trung: 1a diéu khién dugc cac hanh dong vé thé chat va tam tri huéng
vao qua trinh thyuc hién cac hoat dong; c6 kha nang tu khac phuc, loai bo cdc yéu to “gay
nhiéu” lam mat tap trung.

- Kha ning thich tng: 1a tw diéu chinh suy nghi, hanh vi dé sao cho phli hop véi hoan
canh cong viéc va cudc song; biét loai trir nhitng cang thang ma ban than phai doi dién trong
cudc song hang ngay; lam quen véi moi truong hoat dong mot cach nhanh nhat va giai quyét
moi Viéc theo hudng tich cuc, linh hoat va hai hoa.

- Kha nang phuc hol la biét giai toa cam x(c tiéu cuc bang phuong phap lanh manh;
khdi phuc 16ng tin, han gan mat mat va hy vong vao mét tuong lai tot dep.
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- Cam nhan ¥ nghia cudc séng: 1a thay minh nhu mot phan cua cong ddng, cua x4 hoi.
Lubén mong mudn hoan thién nhan cach va phat trién kha niang cua ban than.

2.2. Su tac dong cia dai dich Covid-19 ddi véi sirc khée tAm than ciia sinh vién truwong
Pai hoc Cong nghiép Quang Ninh

Téc gia tién hanh nghién ctu vé su tac dong cua dai dich Covid-19 d6i véi sic khoe
tam than cua sinh vién truong Dai hoc Cong nghiép Quang Ninh (khao sat véi 400 sinh vién
nha truong), bao goém céc noi dung lién quan dén sy tac dong vé thé that, vé tdm Iy - cam xuc
va vé hanh vi.

Két qua khao sat cho thay, trong cac ap luc tam ly ma sinh vién phai chiu thi van dé &p
luc hoc tap truc tuyén duoc 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 cing thing lién quan dén dai dich, ca vi sy mét
di né nép cua trudng hoc cing nhitng khoan hd trg chinh thire hoic khong chinh thic, ciing
nhu dic biét lo lang vé sy an toan khi phai song trong méi truong, hoan canh khé khan hoic
nguy hiém. Sinh vién cho biét, cic ban gap nhiéu kho khan trong qué trinh hoc tap truc tuyén
nhu: duong truyén khong on dinh, giam sy twong tac vai ban be, thay cd; thoi gian ngoi may
tinh, dién thoai nhiéu gay méi mat, nhirc méi nguoi; it van dong, ¢ trong khong gian chat hep
quéa lau dan dén bi tu tang, tu duy tri tré, Sy tap trung vao bai hoc khéng cao. .

Hoc truc tuyén du 13 giai phap phu hop nhit trong b01 canh dich benh dién bién phtic
tap nhung cting phai nhin nhéan thyuc 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 v6i mat, cot
song, ho hép... cho ca nguoi hoc va thy c¢o gido khi tiép xuc lién tuc voi man hinh may tinh,
dién thoai trong thoi gian hoc tryc tuyén dé duoc ghi nhan. [3]. Vé mit tim than, tim ly, kha
nang truyén cam, két ndi gitra thay va tro rat han ché. Qua khao sat tai nha truong, da s6 sinh
vién mong muén dén truong hoc tryc tiép, tuy nhién diéu ho quan tdm nhét 1a viéc dam bao
an toan khi hoc tryc tlep tro lai. Cac chuyén gia tam ly cting 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 git va c6 xu huéng sdng nodi tim hon.
Néng hon nira thi dé phat trién thanh bénh Iy nhu tram cam, hoang tudng, 16i 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 truc 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 18n 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 nhitng 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 voi cac em la khdng thé tranh khoi. C6 mot s6 em bi khung 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, ding mang xa hoi va
choi dién tr nhiéu hon. Cac ban cam thay khong thich gan giii voi bd me va bi quan ly thiét bi
dién tir, bi bd me theo dbi, giam sat, quan ly thoi gian... Phuong thic hoc truc tuyén khong
dat hiéu qua nhu mong mudn nhung cha me, thay ¢ gido lai c6 nhitng ky vong, ap dat 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 ngh 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 tan, khong téap trung, roi nhirng
biéu hién lo ling, cing thiang, cam thay minh tut hau, khdng hiéu bai, nay sinh biéu hién
chéng déi...

Bén canh do, khao sat ciing ghi nhan vain dé ma da sb cac sinh vién mac phai, d6 1a sy
suy giam tri nho, thiéu tap trung hoic khéng c6 hang tha trong hoc tap, sinh hoat (chiém
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60%), bén canh mét ngii hoic ngi qua nhiéu (chiém 56,5%). Pang chi ¥, co 58% sinh vién
dugc khao sét thira nhan da cam thay ban than nhiéu thiéu sot, tu ti va mo hd vé muc dich
séng cua ban than trong thoi gian dich bénh. 36,5% sinh vién cho rang ban than c6 van dé nhu
mat nhan thic thoang qua, ¢6 nhitng hanh vi vé thic, hay quén; 37,5% sinh vién c6 sy thay
doi tinh tinh, tré nén cau gat, budn rau, lo lang khdong rd 1y do. Van d& ngai tiép xdc véi nguoi
khéc (ké ca vai nhimg ngudi than trong gia dinh) ciing ton tai trong 28,5% sinh vién dugc
khao sét; 26,5% sinh vién c6 cac van dé vé tiéu hoa.

Khi mai hoc truc tuyén mot vai tuan dau, sinh vién déu c6 nhu cau duoc tré lai truong.
Nhung do tinh hinh dich bénh dién bién phirc tap, hinh thirc hoc thay doi lién tuc, nhiéu sinh
vién cho biét ban than c6 tam ly khong muon dén truong, khong thiy bac thiét phai gap ban
be, thay cb nira, ngai giao tlep véi thé gisi bén ngoai, thich & mot minh, mo h6 vé& moi thi
xung quanh, nhiéu lo lang, bat an, d& noi nong... Ngoai gio hoc, cac ban “lam ban véi may
tinh” nhiéu hon, khong van dong, khdng giao tlep Pay la diéu rat déng lo ngai vi c6 nhiing
van dé tam ly ngam ngam tién trién ma bé me, thay cd co thé khong biét.

Dic biét, hon 56% sinh vién tiét 16 ludi van dong hon trudce, chu yéu ¢ trong phong va
st dung céc thiét bj dién tir. Pang néi, gan 35% sinh vién cho biét khi ¢ nha nhiéu, budn chén,
cac em an nhiéu hon du khong déi dé 1ap khoang tréng nham chan. Nhiéu sinh vién cho biét
ban than thay doi ca vé thoi quen, thé chat va tam than. Cu thé nhu an it di, hay mét moi, buon
ngu trong gio hoc. H& hét gio hoc 12 13n ra ngit mé mét. Co em sut can nhung nhiéu em ting
can khong kiém soat do han ché van dong va roi vao trang théi stress ¢ cac muc do khac nhau.
Viéc thay doi thoi quen, dong hd sinh hoc hang ngay ciing khién nhiéu em khong c6 duoc
trang thai hoc tap tt nhat, dan dén stress trong mua thi cir. Cac em c6 thé tro nén mat phuong
huéng, tdm trang u rii mét moéi kéo dai, co thé it van dong tré nén nang né, théi quen an udng
mét can bang khong d¢am bao chat dinh dudng, chat lugng giac ngu giam thap anh huong dén
tdm ly va strc 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 Dai 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: Cha dong tim hiéu céc van dé tam 1y nhu stress, tram cam, lo &u, khang hoang
tam Iy cép tinh... dé xac dinh ban than co roi vao sang chan hay khéng. Sau dé, sinh vién giai
quyét bang cach tim chuyén gia tam Iy hodc dé ra 16i séng lanh 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 udng, sinh hoat lanh manh, da chat, van dong
co thé, tap luyén nhe nhang; truy cap Internet c6 kiém soat; duy tri va trau ddi s¢ thich cua ban
than; gitt lién lac thuong xuyén véi ban be; can bang gitta hoc tap va nghi ngoi mot cach diéu do;
dac biét tap trung vao chét luong gidc ngu; tap trung vao nhimg diéu tich cyc; xay dung thoi gian
biéu hop Iy, khoa hoc; hoc thém ki niang dé cudc song khdng bi 13p lai nham chan... Sinh vién
nén xem giai doan nay 1 thoi gian tim lai va nuéi dudng gia tri séng cua ban than. Léi séng lanh
manh ciing 13 mot chiéc “chia khoa vang” day IUi cac bénh tam than.

- Chuan bj tdm thé san sang hoc tap, rén luyén tam than hoc tap nghiém tac: Phan b
thoi gian hoc tap hiéu qua, tranh dé “don deadline™; c¢b gang hoan thanh hét khdi lwong bai tap
da dé ra trong mot ngay; Tich cuc trao ddi, thao luan vai thay c6 va ban bé; Khong 1am nhiéu
viéc cling mot luc; Pung ngai yéu cau gitp d& khi gap phai nhitng kho khin trong qua trinh
hoc tap.
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3.2. Vé phia gia dinh

- C6 gang tao khong gian hoc thoai mai nhét cho con cai (dic biét la trong thoi gian
hoc tryc tuyén): Mot khong gian hoc tap thoai mai, thoang mat va tranh tiéng On s& gitip sinh
vién tap trung hoc tap hon rat nhiéu. bung bién phong ngt tré thanh “phong hoc”. Hay lua
chon goc hoc tép gan cura sO va tan dung t6i da 4nh sang mit troi dé tao tAm than tap trung
cling nhu bao vé mit. ..

- Xay dung, duy tri bau khdng khi tich cuc trong gia dinh. Cha me nén dong hanh
cling con cdi, gidp han ché, khic phuc nhirng kho khén tam ly ma con cai gap phai trong qua
trinh d6i mat véi dai dich Covid-19; ling nghe, chia sé ciing con cai nhiéu hon... Cha me
cling nén ton trong khong gian riéng tu hay nhirng so thich lanh manh caa con céi; tranh Su ap
dat mot chiéu tir phia cha me. ..

- Tri liéu tam Iy khi con céi thuc su c6 bat 6n vé tdm than: Py 1a phuong phép diéu tri
bénh tam than bang cach tro chuyén vai chuyén gia tm ly vé nhiing cam x(c, suy nghi va trai
nghiém cua ca nhan. Cac chuyén gia sé dong vai trd nhu mot nguoi ban ling nghe ma khéng
phan xét. Tir d6, ho s& goi mé cho than chu giai phap tét nhat dé vuot qua giai doan kho khan.
3.3. Vé phia Nha truwong

- Trién khai chinh sach hd tro tai chinh, gia han va tang hoc bong nham tao diéu kién
cho sinh vién gap kho khan vi Covid-19 yén tdm hoc tap.

- Phédi hop mo cac 16p dao tao ki ning mém gidp sinh vién hoa nhap, giam thiéu tac
dong xau vé tam than do Covid-19 va gién cach gay ra.

- C6 cac chuong trinh giao luu truc tuyén dé sinh vién twong tac va trdo chuyén cung
Moi ngudi. 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 s,
hudng dan, tu van cho sinh vién cac van dé lién quan dén stic khoe tdm than trong moa dich.
Chang han, néu thay cb 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 s¢, dong vién, kéo cac em vao nhiing hoat dong
tap thé, trao ddi véi phy huynh dé ciing hd tro...; Chia sé, huéng dan, 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

Strc 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, ngudi ¢6 stc khoe tdm than t6t s& ludn nhin
thay nhitng khia canh tich cuc va tim ra giai phap giai quyét nhanh chéng, ¢6 stitc manh y chi
dé vuot qua nhitng khé khin hang ngay mot cach d& dang hon. Do dé, 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 rét quan trong. Thuyc hién cac giai phap néu trén s& gop phan ting cuong sirc khoe tam than
cho sinh vién Truong Pai hoc Céng 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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Dinh hwéng va giai phap nang cao chat lwong nguon lwe lao déng
trong phat trién kinh té ciia Pang va Nha nwéc Viét Nam hién nay

Nguyén Thi Hai Ninh
Truong Pai hoc Cong nghiép Quang Ninh
Email: haininhnt.85@gmail.com

Tém tat: Hién nay, nguon luc lao déng co vai trd quan trong trong phat trién kinh
té - xa hoi. Phat huy duoc nhan té nay |a nhiém vu hdng dau déi véi tieng quoc gia, cdc co
quan té chirc va méi cd nhéan. Pang va Nha nuée di nhan thire dwoc con nguwoi 1a nguon
lzec trung tam cua sw phat trién kinh té - xa héi; nguon luc lao déng cé tac dong manh mé
dén phat trién cac nguon luc khac trong xa héi. Dudi gée do qudn 1y vi mé can dwa ra dinh
hwéng Va c&c gidi phdp dong bé dé phat trién nguon luc nay.

Tir khod: Dinh hwéng, gidi phap, nguon liee lao déng, phét trién kinh té.

1. LO1 MO PAU

Trude xu thé phat trién nhu vii bao cta khoa hoc cong ngh¢ va toan cau hoa, dic biét
1a su ndi 1én cia cac nén kinh té tri thirc thi con ngudi ngay nay duoc xem 1a yéu t6 co ban,
yéu t6 nang dong nhat cho sy phét trién bén viing. Chinh vi vy, trong thoi gian qua Dang va
Nha nudce ta luén dat con ngudi vao vi tri trung tdm, xac dinh con ngudi vira 1a myc tiéu vira
la dong luc cua sy phat trién kinh té - x4 hoi, tbc do phat trién kinh té cua mot quéc gia do con
ngudi quyét dinh, phu thudc 16n vao sy phét trién ctia ngudn luc lao dong.

Nghién cau phét trien nguon luc lao dong Ia van dé dat ra khdng chi vei timg ca the
ma con doi vai tat ca cac t6 chuc, co quan cua moi qudc gia. Ngum lyc lao dong thé hién vai
tro quan trong trong méi quan hé véi nhiig ngudn lyc khac dé cung thuc day phét trién kinh
té - xa hoi. Mac - Lénin cho rang, con nguoi la san pham caa ty nhién va cuaa x& hoi, con
ngudi 12 yéu té quan trong nhat trong luc lwong san xuat, gép phan vao phat trién xa hoi. Do
do, vai trd cua nguon luc lao dong ludn duge dit & vi tri trung tAm so vai cac ngudn luc khac
nhu tai nguyén, von, vat lec khac. Chung tac dong khoi day va phat huy tiém ning cta cac
nguodn lyc khéc. Vi vy, can c6 dinh hudng va giai phap thich hop dé nang cao chat luong
ngudn luc lao dong, nham thic day sy phat trién kinh té - xa hoi.

2. NOI DUNG NGHIEN CUU
2.1. Nhén thirc chung vé ngudn lyc lao dong
2.1.1. Khadi niém

Lao dong la hoat dong c6 muc dich ctia con nguoi nham bién ddi cac vat chat tu nhién
thanh cua cai vat chit can thiét cho doi séng ciia minh. Lao dong ciing 1a diéu kién chu yéu
cho ton tai cta xa hoi loai nguoi, 13 co so 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 tim cua chién luoc phat trién kinh té
- x4 hoi. Ngay nay, quan niém vé ngudn luc con nguoi duge hiéu theo nghia rong hon: Nguon
liee lao ddéng la mot b phdn cia ddn s6 trong do tudi lao dong, dang tham gia lao dong va c6
kha nang lao dong, nhung chwa tham gia lao dong (vi nhimg 1y do khac nhau). Theo t6 chure
Lao dong qudc té (ILO): liec lwong lao dong la mot bo phan cua dan so, trong do tuéi lao
dong theo quy dinh phdp ludt, thuc té dang lam viéc va nhitng ngueoi that nghiép. Luc lugng
lao dong theo quan niém nhu trén 1a dong nghia v6i dan sd hoat dong kinh té va né phan anh
kha ning thyc té vé cung tng lao dong cta xa hoi°.

Tuy theo timg qudc gia, dd tudi tham gia luc lugng lao dong 13 khac nhau. Bo luat Lao
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dong Viét Nam nim 2019 quy dinh: Tudi lao dong ctia nam gidi 1a tir 15 dén tron 62 tudi, nit
gi6i 1a tir 15 dén tron 60 tudi.
2.1.2. Vai tro ciia nguon luc lao ddng doi véi phdt trién kinh té

Lao dong, mdt mat 1a mot bo phan cua nguén luc phat trién, do la yéu td dau vao
khong thé thiéu duoc cua qué trinh san xuét. Mit khac, lao dong 1a mot bd phan cua dan $0,
nhitng nguoi duge hudng loi ich cla sy phat trién. Do vay, ngudn lyc 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 v6i ting trudng va phat trién kinh té cia mét quoc gia. Boi vi, ngudi
lao dong ludn 1a ngudi phat hién cai tao va sang tao ra cac ngudn luc khac. “Thién nhién
khéng ché tao ra mdy moc... tdt ca nhitng cdi dé déu la san pham lao déng ciia con nguoi...
Tat cd nhitng cdi d6 déu la nhitng co quan ciia bé é¢ con nguoi do ban tay con ngudi tao ra,
déu la sirc manh da vat héa™™. Ngudn luc lao dong con quyét dinh viée td chuc, diéu phdi,
sap xép va str dung hiéu qua cac ngudn luc khac.

2.2. Quan diém ciia Pang vé phat huy nguon lyc lao dong & Viét Nam hién nay

Ké thira quan diém cua chu nghia Mac - Lénin trong tién trinh xay dung xa hoi mai,
Dang ta da khang dinh: nguon luc quy bau nhét, ¢6 vai tro quyét dinh nhat 1a con nguol Viét
Nam; nhén t6 con ngudi chinh 1a ngudn sirc manh noi sinh cua dén toc Viét Nam. Déi voi
mot nudc chu dong lua chon va kién tri con duong phat trién theo dinh hudng xa hoi chu
nghia nhu Viét Nam, su phat trién, ting truong kinh té, xét dén cung ciing 1 vi con ngudi,
hudng dén con ngudi.

Trong nhitng ndm qua, Pang va Nha nudc ta da c6 nhiéu chu truong, chinh sach phat
trién, str dung lao dong va tao mo viéc lam cho nguoi lao dong nham thuc day ting trudng,
phat trién kinh té. Dai hoi VII da khang dinh: “Gidi quyét tot lao ddng, 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 bcing, i diéu kién song va tdi san xudt sic
lao dong. Huy dong tot nhdt nguon luc lao dong dé phuc vu cong cudc xdy dung va phat trzen
ddt nwo’c”[z] Trai qua cac ky Dai hoi, Dang ta da tién mot budc dai trong tur duy phat trién
ngudn luc lao dong, 1a ngudn luc co ban, quan trong trong ting trudéng va phat trién dat nudc.
Phat trién nguon nhan lyc 1a mot trong ba dot pha xuyén sut ciia “Chién luge phat trién kinh
té - xa hoi 2011 - 20207 va “Chién luoc phat trién kinh té - xa hoi 2020 - 2030”: “Phat trién
nguon nhdn lwc, nhat la nguon nhan lyc chat lwong cao, wu tién phat trién nguon nhan lyc
cho céng tdc dao tao, qudn Iy va cdc linh viee then chét trén co sé ndng cao, tao budc chuyén
bién manh mé, toan dién co ban vé chat lwong giao duc va dao tao gd'n Vi co ché tuyén dung,
sir dung, ddi ngd nhan tai, ddy manh nghién ciru, chuyén giao, 1ing dung va phat trién manh
khoa hoc va céng nghé, d4éi méi sang tao™; “Phdt trién doi ngii chuyén gia, nha khoa hoc dau
nganh, chii trong ddi ngii nhdn lyc ky thudt, nhdn lyc s6, nhdn luc quan tri cong ngh¢, nhan
luc quan Iy, quan tri doanh nghiép; nhan lyc quan Iy xa hoi va 16 chirc cudc song, cham soc
con nguoi”®; “Phat huy t6i da nhdn t6 con nguot, coi con nguoi la trung tam, chu thé, nguon
luc quan trong nhdt va myc tiéu cia si phat trién; ldy gida tri van hoa con nguoi Viét Nam la
nén tang, sirc manh néi sinh quan trong bdo dam sw phdt trién bén viing. Phdi c6 co ché
chinh sdach phdt huy tinh than cong hién vi ddt nwée; moi chinh sach cia Pang, Nha nuée déu
phai huéng vao nang cao doi séng vt chat, tinh thcfn va hanh phic cua nhan danPl. Thyc
hién ddng bd cac co ché chinh sach, giai phap phat trién ngudn nhéan lyc nhat 1a nhan lyc chat
luong cao dap Gmg yéu cau 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 1a luén quan tim dén nang cao chat lugng nguon luc lao dong thong qua
phat trién gido duc, ddo tao, coi gido duc dong vai tro then chét. Chi trong cac ndi dung: mé
rong quy mo, nang cao chat luong va phat huy hiu qua trong gido duc va dao tao, cham soc
va bao vé strc khoe, nang cao thé chat cho nhan dan; ddy manh cong tac dan sb - ké hoach hoa
gia dinh; dam bao cong an viéc lam cho ngudi dan 1a muc tiéu xa hoi hang dau trong qua trinh
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xdy dung va bao vé té qudc; ning cao dan tri, bdi dudng nhén tai, hinh thanh doi ngi lao dong
c6 tri thic, c6 tay nghé; nha trudng dao tao thé hé tré theo hudng toan dién va cé ning luc
chuyén moén sau, cé y thuc va kha nang tu tao viéc lam trong nén kinh té thi truong dinh
huéng xd hoi chi nghia... Thyc té, chi truong cua Pang khing dinh rd: chinh sach dan s,
viéc 1am duoc coi 1a mot trong nhimg muc tiéu quan trong, giam tc do ting dan sb 1a qudc
sach, phai trd thanh cudc van dong rong 16n, manh mé va sau sic trong toan dan.

2.3. Thue trang ngudn lue lao ddng véi ting truwdng va phat trién kinh té & Viét Nam sau
35 nim doi méi

- Vé s6 lwong nguon lwc lao dong:

Vé toc do tang trudng ngudn luc lao dong: Tinh dén ngay 31 thang 12 nam 2021, dan
s6 Viét Nam uwéc tinh 13 98.564.407 nguoi (Nguon: https://danso.org/viet-nam/), toc do ting
binh quan chung 14 1,06%/nim, trong khi d6 téc d6 ting ty nhién giam dan hang nam. Téc do
tang dan sb kéo theo tdc do ting lao dong.

Vé quy md nguon lyc lao dong: Viét Nam duoce danh gia 1 mot qudc gia co dan sb
dong dang trong thoi ky co cdu dan sb vang, véi luc luong lao dong tir 15 tudi tro 1én 13 53,39
triéu nguoi, chiém khoang 60% déan sé (ndm 2020)!. Chét lugng dan sé ngay cang duoc cai
thién, tudi tho trung binh ting, nim 2020 dat 73,7 tudi.

- Vé chit lwong nguén luc lao dong

Chét luong ngudn lyc lao dong duoc thé hién qua trinh d6 chuyén mon k¥ thuét, kién
thire va ky nang can thiét ¢é dam dwong céac chie vu trong quan 1y, kinh doanh va cac hoat
dong nghé nghiép. Tuy nhién, chat luong ngudn nhan luc, nhat 1a nguon nhan lyc chat luong
cao chua dap mg yéu ciu phat trlen con nang vé 1y thuyét, nhe vé thuc hanh, chua quan tim
dung muc dén k§ nang: ky 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 ¢ murc thap va giam dan. Ty trong lao
dong nong, 1am nghiép va thily 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, chuing chi dat 24,5%, tang so
voi nam 2015 (19,9%)*. Chat lugng lao dong c6 su chénh I¢ch 1o nhat gitta khu vuc noéng
thon va thanh thi. O thanh thi lao dong di duoc dao tao chiém 36,3%, trong khi & néng thon
mai chi c6 12,6%. Pay chinh 1a rao can 16n cho viéc cai 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 do tay nghé
thap, tac phong lam viéc con yéu, chua bat kip voi yéu cau phat trién, dic biét 1a cdc nganh
doi héi trinh d¢ k¥ thuét cao.

- Vé co céu ciia nguon luc lao dong

Qua trinh chuyén dich co cdu kinh té caa Viét Nam tuy d dich chuyén theo huéng
tich cuc nhung con cham va dang & khoang cach kha xa so v&i yéu cau ciia mot nude cong
nghi€p. Cac nganh cong nghiép, xay dung va dich vu, nhat 13 cac nganh dich vu mang tinh
chat “dong luc” hay “huyét mach” cta nén kinh té 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 ndéng nghiép,
néng thén van con chiém ty 1¢ kha cao.

Trong 10 ndm gan déy, toc d6 tao viéc 1am cua khu vyc cong nghiép va xdy dung ting
binh quéan 4,9%/nam, nhanh hon tdc d6 ting 4%/nam cia khu vuc dich vu. Xu hudng nay phu
hop v6i 1y thuyét va thuc té 1a khu vuc cong nghiép - xay dung va dich vu c¢6 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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thiy du dia con rat 16n dé phat trién viéc lam trong linh vuc cong nghiép - xdy dung va dich
vu.

Vé co ciu viéc lam, do chuyén dich con cham. Phan 16n lao dong tap trung & khu vuc
ndéng nghiép, nong thén. Phan bd lao dong khong dong déu va can ddi gitta cac ving trong ca
nude. Lao dong tap trung chi yéu & dong bang, do thi 16n, nhung & ndng thon, mién nui,
trung du lai thiéu. Co cu lao dong theo nganh va vung bat hop 1y thé hién trinh d6 thip cua
nén kinh té.

V& co ban, ning suit lao dong ciia Viét Nam ting déu qua cac nim va muc ting kha
cao. Néu téc do ting niang suit lao dong binh quan giai doan 2011 - 2015 1a 4,5%/nim, thi
sang giai doan 2016 - 2020 da dat 5,8%/maml®. Nho @6, Viét Nam d3 thu hep dugc khoang
cach twong d6i voi cac nuéc ASEAN c6 trinh d6 phat trién cao hon. Tuy nhién, ning suat lao
dong ciia nudc ta hién van ¢ muc thap so voi cac nudc trong khu vuc, khoang cach tuyét d6i
dang ngay cang ¢ xu huong tang lén. Diéu nay cho thiy, kho khan va thach thirc ma nén kinh
té Viét Nam phai doi mit trong viéc bat kip muc nang suat lao dong cua cac nudc, nhat 1a
trong bdi canh cudc cach mang cong nghiép lan tht 4, hau cong nghiép, kinh té s6 va doi moi
sang tao. Nguyén nhan chu y€u cuta tinh hinh trén 1a do: Quy m6 kinh té ctia nudc ta con nho,
xuét phat diém thap, co cAu kinh t& cham chuyen dich; lao dong trong nong nghiép va lao
dong khu vuyc phi chinh thirc con chiém ty 18 cao, trong khi ning suit lao dong nganh nong
nghiép va khu vuc phi chinh thirc con thip. May moc, thiét bi va quy trinh cong trinh con
nghé con lac hau; chat luong, co cdu va hiéu qua st dung lao dong chua dap Gmg yéu cau.

V& trinh do t6 chtrc, quan 1y va hiéu qua sir dung cac ngudn lyc con nhiéu bat cap,
tang truong chu yeu dua vao dong gop cua yéu td vén va lao dong, dong gop cua cac nang
suit cac nhan to tong hop (TFP) méc du c6 tang 1€n, nhung van con thap so v&i voi nhiéu
nuagc. Chat luong nguén nhan lyc, nhit 1a ngudn nhén lyc chat luong cao chua dap tmg yéu
cau phat trién; con ning vé 1y thuyét, nhe vé thuc hanh, chua quan tim dén k¥ nang x4 hoi...
chit luong viéc 1am con thap. Ty 1& nguoi lao dong lam 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.

Thach thirc d6i méi co cau ngudn lyc lao dong va ting ning suit lao dong trong cach
mang cong nghiép lan thir 4 1a rét 16n; theo ude tinh cua to chirc Lao dong Quoc té, khi
chuyén sang cach mang cong nghiép 4.0 c6 to1 86% lao dong nganh cong nghiép dét may va
gidy da & Viét Nam s& phai doi mat véi nguy co that nghiép cao do nhitng dot pha vé cong
nghé tu dong hoa va tri tué€ nhan tao.

3. NHUNG GIAI PHAP CHU YEU NHAM NANG CAO CHAT LUQNG NGUON LUC
LAO PONG O VIET NAM HIEN NAY

M5t la, néng cao trinh dj dén tri, phdt trién gido duc va dao tao

Viét Nam dugc danh gia la quéc gia c6 trinh do dan tri, phat trién gido 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 chit luong lao dong 1a mot thach thirc 16n. Mot trong
nhirng han ché ctia ngudn luc lao dong chinh 1a chét lugng thap. O Viét Nam hién nay, chit
lwong ngudn lyc lao dong nhét 1a ngudn nhan lyc chat lugng cao chua dap g yéu cau phat
trién. Nang suét lao dong nudc ta van con thap hon nhiéu so v6i cac nude trong khu vuc va
khoang cach chénh léch tiép tuc tang. Vi vay, viéc ting cuong dau tu cho viéc ning cao trinh
d6 dan tri, giao duc va dao tao cho nguoi dan, dac bi€t la nang cao chat luong cua luc luong
lao dong 1a nén tang cho su tang truo’ng va phat trién bén ving.

Nang cao dan tri, phat trién gido duc va dao tao la cong viéc lau dai, tham chi cta
nhiéu thé hé. Ra soat, quy hoach, phat trién mang luéi cac co s6 gido duc va dao tao trén ca
nudc dap tng nhu cau hoc tép sudt doi, xdy dung xa hoi hoc tp gan vdi quy hoach ngudn luc
va ngay hoi phat trién kinh té - xd hoi. Tién hanh di moi dong bo, toan dién va nang cao chit

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



) A - -
TRUONG DAI HOC CONG NGHIEP QUANG NINH
——

luong gido duc va dao tao; huong nghiép cho hoc sinh va phu huynh. Nhu Pai héi X1l cia
Dang da néu: “Xdy dung dong b thé ché, chinh sdach dé thwc hién cé hiéu qua chinh sdch
gido duc va ddo tao, khoa hoc va cong nghé la quéc sdch toi cao, la déng liec chii yéu thic
d‘cfy sw phat trién cua dat nuéc”Pl. Tao dot pha dbi méi cdn ban toan dién gido duc va dao tao,
phat trién nguén nhén luc, nhét 1a nguén nhén luc chét lugng cao, thu hut, trong dung nhan tai
dé phat trién gido duc va dao tao trong tuong lai, huéng to1 xay dung nén gido dyc hién dai,
nhan van, dap ung yéu cau nhiém vu. x@y dung va bao v¢ T6 qudc trong thoi ky mé cira va
hoi nhap qubc té. bay la quan diém nham phat trién gido duc va dao tao nudc ta trong nhiing
nam toi, hudng dén xay dung mot nén giao duc hién dai, nhan van, dap ung nhiém vu xay
dung va bao vé to qudc thoi ky mé cira hoi nhap qudc té.

Chuyén manh qué trinh gidao duc chu yéu tir trang bi kién thirc sang phat trién toan
dién nang luc va phém chét nguoi hoc, léy chét luong va hi¢u qua 1am thude do. Chuyén sau
vao qua trinh gido duc, chu yéu tir linh hoi tri thire dén phat trién toan dién nang lyc va pham
chat nguoi hoc; Hoc di doi voi hanh, 1y thuyet di d6i v6i thuc hanh. Phat trién giao duc va dao
tao phai gan véi nhu cau phat trién kinh té - x4 hoi, xdy dung va bao vé To qudc, tlen b khoa
hoc va cong nghg, nhat 1a trong thoi dai cach mang cong nghiép 1an thir tw, yéu cau phat trién
ctua nguon nhan luc va thi truong lao dong.

Hai la, khuyén khich phat 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 nhdp cao va duy tri
tinh trang that nghiép hop ly. Phuong huéng quan trong dé tao thém viéc lam 1a thic day ting
truong kinh te nhanh va bén vimng, chuyén dich co cau kinh té: day nhanh co ciu lai cac
nganh kinh té, cac ving kinh té va cac thanh phan kinh té trong diéu kién hoi nhap kinh té
qudc té va khu vue, gan véi cong cudc doi méi ciia mot mo hinh ting trudng hop 1y. Nha
nudc tao viée lam thong qua phép luat, co ché, chinh sach, déng thoi tao didu 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 nhiing cong
viéc tao thu nhap ma phap luat khong cdm. Nha nudc va cac cong ty xuat khau lao dong nén
cung cb thi truong xuat khau lao dong hién c6 va tich cyc tim kiém, mo rong cac thi truong
xuat khau lao dong mai. Trong qua trinh giai quyét viéc lam va giam that nghiép, can timg
budc giai quyét mau thuin giira yéu cau nang cao ning suét lao dong, ddy manh cong nghiép
hoa, hién dai héa va hoi nhap qudc té.

Ba la, tao ldp va qudn Iy tét thi trwong lao dong

Tao mdi truong va diéu kién phat trién thi truong lao dong dong bo, hién dai, linh
hoat, théng nhét, hoi nhap va c6 su quan ly, diéu tiét ctia Nha nude. Xac 1ap cac nguyén tic sir
dung va quan ly lao dong phu hop voi sy phat trién cta thi truong, xay dung quan h¢ lao dong
hai hoa, 6n dinh va tién bo, hinh thanh dong bd cac tiéu chuan lao dong phu hop voi thong 1€
quéc té. Tap trung hoan thién va nang cao chat lugng hé thong thong tin vé du béo thi trudng
lao dong va chét lugng dich vu viéc lam. M¢ ctra thi truong lao dong véi su kiém soat chat
ché& nham tao ra sttc canh tranh va nang cao chit lugng ngudn luc lao dong. Thay d6i tu duy
trong xuat khau lao dong 1a ting cudng xuat khau chuyén gia, giam dan xuat khau lao dong
gian don, thu nhap thép... dé chuén bi tdt nang luc, chuyén moén cho ddi ngii lao dong Xuét
khau.

Nang cao nang lyc va hiéu qua quan 1y nha nude vé thi truong lao dong. Quan 1y hiéu
qua cac cong cu thi truong lao dong. Tang cuong cong tac thanh tra, kiém tra viéc tuan thu
phap luat va ky luét, an toan lao dong. Thuong xuyén khao sat va danh gia dé ndm ving 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 bd va st dung nguon lao dong.

Nguon luc lao dong vai vai tro la dau ra cta nén kinh te, vi vy thu nhap, tiéu dung va
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doi séng vin hoa cua nguoi lao dong cling can dugc quan tam dung murc. Nang cao surc khoé
con nguoi ca Ve tam voc, thé chét, tinh than, tudi tho ciing nhu chit lwong cudc séng. Trong
nhitng ndm gan day, thé chat va thu nhap cua ngudi lao dong Viét Nam da tang 1én dang ké,
nhung so v6i nhiéu nudc, thé chit va thu nhdp cua nguoi lao dong nude ta van con thap. Vi
vay, de tang thu nhap cho nguoi lao dong, can thuc hién chuyén dich co cdu kinh té, tai co cdu
kinh té gan voi d6i méi mo hinh tang truong, nang cao hiu qua cong viée, dac biét 1a tang
ning suat lao dong. Bén canh su n6 luc cua nguoi lao dong, doanh nghiép, t6 chirc va gia
dinh, Nha nu6c phai kién quyét ting thu, tiét kiém chi ngan sach dé ting ngudn lyc tai chinh
cho nhu ciu an sinh xa hdi...

Duéi goc do quan 1y vi md, Nha nudce can cai cach toan dién, hé théng va déng bd
chinh sach tién luong theo nguyén tic phan cong lao dong va cac quy lut khach quan cua co
ché thi trudong. Cai cach chinh sach tién luong theo hudng gén véi dién bién gia ca stuc lao
dong trén thi trudng, 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 suét lao dong va hiéu qua san Xudt ciia
doanh nghiép lam co s¢ dé ting tlen luong. Viée cai cach tién luong dbi véi can bo, cong
chire, vién chire phai gin véi viée to chirc, sip xép, ct giam tién luong trong cac co quan,
don vi su nghi¢p cua Nha nudc. HE thong thang, bac luong bao dam tuong quan hop 1y,
khuyén khich ngucn lao dong gidi, nang sudt cao. Piéu chinh tién luong dé dam bao mirc séng
twong xing voi muce tang thu nhap va ty 1€ lam phat trong xa hoi.

Bon la, thue hién dong bé cdc ndi dung ciia chién lwoc din sé

Nha nuéc can tiép tuc diéu chinh co ciu nhan khau va 6n dinh quy moé dan sé dé sir
dung c6 hiéu qua ngué)n luc lao dong va dat dugc muc tiéu phat trién kinh té - xa hoi cua ca
nuée. Thyc hién dong bd cac ndi dung ctua Chién luoc dan sé Viét Nam dén nam 2030, xay
dung va trién khai chién lugc dinh dudng cho ngudi Viét Nam... Phat trién ngudn lyc lao
dong hop 1y, tin dung hiéu quéa cua thoi ky co cdu dan sé vang; chu 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 su chénh 1éch gitra cac ving mién. Do vy, can duy tri vitng chic mirc sinh thay thé cua ca
nudc, tang mirc sinh ¢ cac dia phuong c6 mirc sinh thap va giam muec sinh ¢ cac dia phuong
c6 muc sinh cao. Pam bao phat trién Ve chét luong, quy mo va co cau nhan khau hop 1y; duy
tri mtc sinh thay the binh quan cho mdi phuy nit trong d6 tudi sinh dé 1a 2,12 con; dua ty 50
gidi tinh khi sinh xubng dudi 109 tré trai trén 100 tré gai. Vi vdy, trong nhimg nim tdi, can
tiép tuc thuc hién chién luoc déan sb, trong do nhin manh dén cac dia ban, d6i tuong sinh
nhiéu con va tinh trang mat cin bang tré em trai va tré em gai.

Chat luong dan sd la chat luong cua ngudn luc lao dong, vi vay dé nang cao chat
luong ngudn luc lao dong can nang cao chét luong dan s6. Tam voc, thé lyc cua nguol Viét
Nam con nho va yéu, ddé nang cao chat luong dan sb va stc khoe ctia con ngudi ca vé thé
chét tinh than, tdm véc, tudi tho cting nhu chét lugng cude song, trude hét can cham lo phat
trién vé chat luong, quy mé va céu trac dan s0; duy tri 6n dinh muc sinh thay thé, dua ty sd
gi6i tinh khi sinh vé& mirc cAn bang tu nhién; ting cuong cong tac cham soc stc khoe va cham
soc strc khoe cong dong. Tiép tuc xdy dung va nang cao chat luong mang ludiy té dén tan
thon ban; bao ddm cho moi nguodi dan dugc tlep can cac dich vu y té co ban. Chuyen trong
tam chinh sach dan s tir ké hoach héa gia dinh sang dan sb va phat trién. Ddy manh cong tac
truyén thong vé y té, cham séc stc khoe ca nhan va cong dong, dinh dudng, an toan vé sinh
thyc pham, strc khoe, dic biét 1a sirc khoe sinh san. Xay dung phong trao toan dan rén luyén
thé duc, thé thao.

4. KET LUAN

Nguén luc lao dong 13 yéu té quan trong ddi v6i su phat trién kinh té cua mdi quéc

gia. Trinh d6 phat trién ctia ngudn lyc lao dong ciing chinh 14 thé hién trinh d6 phat trién con
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nguoi, day la mot thude do chu yeu su phat trién cia mdi quéc gia. Vi vay, cic quoc gia trén
thé giot déu rét coi trong phat trién con ngudi. O nudc ta, Dang va Nha nudce luén khang dinh
quan diém coi con nguoi la trung tdm cua sy phat trién, cua cong cudc xay dung va bao vé T6
quoc. Trong didu kién day manh cong nghiép hoa va hdi nhap qudc té, d6i méi mo hinh ting
truong gin v6i co ciu lai nén kinh té thi phat trién nguon lyc lao dong dugc coi 1a mot trong
ba khau dot pha cua chién luoc; dong thoi, phat trlen ngudn luc lao dong tr¢ thanh nén tang
phat trién ben vitng va tang loi thé canh tranh quoc gia. Viéc phat trién ngudn luc lao dong,
mot mat, can phai ¢ tam nhin chién lugc phat trién tong thé va dai han, nhung dong thoi,
trong mdi thoi ky nhit dinh, can xay dung nhimg dinh hudng cu thé, dé tir d6 danh gia thoi
co, thach thirc, nhimg kho khan, han ché... d& dé ra muc tiéu va giai phap phat trién thich hop
cho tirng giai doan phu hop vé6i bdi canh trong nudce va quc té.
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