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B KHAI THAC LO THIEN

Hién trang va phwong hwong hoan thién cong tac
khoan no min cac mo than 1o thién vung Quang
Ninh cua TKV

>>ThS. Lé Viét Phuong, ThS. Phi Trung Kién, ThS. Pham Xuin Trang
Cong ty CP Tu van dau tu va cong nghi€ép mo - Vinacomin
>>TS. Lé Pirc Phwong, Hoi Khoa hoc Cong nghé M9 Viét Nam

Tém tit: Viéc danh gia hién trang va dinh hudng hoan thién cong tac khoan nd min trén céc
mo than 1 thién meg Quang Ninh cua Tap doan Than - Khoéng san Viét Nam (TKV) la mot
trong nhung co s de nghlen cuu hoan thién cong tac khoan ndé min hop 1y cho cac mo do
Két qua danh gia cho thay, tur viée st dung cong thire tinh toan xac dinh chi tiéu thude nd dén
cac thong s6 khoan n6 min da va dang dugc st dung trén cac mo than 10 thién 1a chua thuc
su hoan toan phu hop voi két qua nghién ctru gan day va thuc tién san xudt trén thé gisi. Cu
thé, cong thirc tinh todn x4c dinh chi ti€u thuéc nd hién dang dugc str dung trong tinh toan
dinh muec ti€u hao vat tu chu yéu trong khai thac 19 thién cua TKV c6 mot s6 théng sO chua
phu hop v6i didu kién khai thac mo 16 thién Viét Nam. Dong tho1, mang khoan n6 min trén
cac mo dang dung chu yéu la mang tam giac can, nap thudc né theo so do lién tuc hodc két
h0’p, hang ngoai va hang frong cung nap lién tyc, cac hang gitra nap phan doan. Tuy nhién,
viéc phan doan ty 18 thudc ciing chua hoan toan hop ly. Can duoc nghlen ctru hoan thlen
cong thirc t1nh toan x4c dinh chi tiéu thuoc nod va cac thong so khoan nd min dém béo mirc
d6 dap vo dong déu hon, phu hop v6i diéu kién k¥ thuat khai thac trén cac mo than 16 thién
0 Quang Ninh cua TKV.

Abstract: The assessment of the current status and orientation for completing drilling and
blasting work in open-pit coal mines in Quang Ninh area of Vietham National Coal and
Mineral Industries Group (TKV) is one of the bases for studying and completing reasonable
drilling and blasting work for those mines. The assessment results show that from the use
of calculation formulas to determine explosives indexes to drilling and blasting parameters
that have been and are being used in open-pit coal mines are not really completely consistent
with recent research results and production practices in the world. Specifically, the formula
for calculating specific explosives consumption currently used in calculating the main
material consumption rates in open-pit mining of Vinacomin has some parameters that are
not suitable for open-pit mining conditions in Vietnam. At the same time, the drilling and
blasting network in the mines is mainly an isosceles triangle network, charging explosives
according to a continuous or combined diagram, the outer and inner rows are charged
continuously, the middle rows are charged in segments. However, the segmentation of
the explosive ratio is not completely reasonable. It is necessary to study and perfect the
calculation formula to determine the explosive index and drilling and blasting parameters
to ensure a more uniform level of breakage, suitable for the technical conditions of mining
in open-pit coal mines in Quang Ninh of TKV.

1. Pit van dé

Cong tac khoan nd min 1a khau di dau
trong cac khau cong ngh¢ trén mo khai thac
16 thién. Chat luong dat da va gia thanh nd
min c6 anh huorng truc tlep t61 nang sudt va
gla thanh cua cac khau cong nghé xtic boc,
van tai, nghién dap (d6i v6i bang tai) va hiéu
qua cua cong tac khai thac mé 10 thién.

Cong tac khoan nd min trén cac mo than
16 thién ving Quéang Ninh trong nhung nam
qua da thyc hién kha t6t nhung van con mot
s6 han ché nhat dinh c¢6 anh huong to1 hi¢u
qua cua cong tac khai thac. Vi vay, dé giam
thiéu chi ph1 boc dat da, gop phan nang cao
hi€u qua cong tac khai thac cia cac Cong
ty quan ly va khai thac cac mé than 16 thién
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vung Quang Ninh can thiét phai danh gia
hién trang va dé xuat dinh huong hoan thién
vé cong tac khoan nd min cho cac moé do.

2. N¢i dung nghlen ciru

2.1. Hién trang cong tic khoan né min
trén cdac mo than 1 thién vang Qudng Ninh
cua TKV

2.1.1. Cong tac khoan

Hién tai, trén cac moé khai thac than 1
thién vung ’Quéng Ninh cua TKV Qang su
dung chu yé€u céac may khoan xoay cau chay
di¢n loai CBIII-250 c6 duorng kinh 16 khoan
d =250 mm dé khoan cac 16 khoan nd min
pha da lan 1. Cac may khoan nay da duoc dau
tu hang chuc ndm nay, mac du hi¢n nay déu
c6 chat luong loai C, trong do6 c6 cai dang &
thoi ky thanh 1y nhung van hoat dong kha
t6t. POi voi cac may khoan xoay cau CbII-
250 khi lam vigc trén cac tang c6 nhiéu nuge
ngam, viéc th01 mun khoan gap kha nhleu
kho khin, hé s6 ton thit mét khoan do ling
phoi va sap 16 thanh lo khoan chiém ty 1é
16n, 18n toi 10+12% tong s6 mét khoan. S&
di nhu vay vi theo déc tinh k¥ thuat cua may
khoan CBIII-250, tai trong 1€n day 16 khoan
chi dat dudi 30 tan. bac biét, déi voi da co
do kién cb f > 12 s8 rat kho khoan. Chinh
vi vdy, ning suat may khoan CBIII- 250 cua
Cong ty CP Than Cao Son - TKV rét thap,
may mau hong.

Trong nhimg nam gan day cac cong
ty cung da dau tu mot s6 may khoan thuy
lyc ¢6 duong kinh d = 230250 mm dé bd
sung ciing nhu thay thé dan cac may khoan
CBIII-250. Cac may khoan dap xoay thuy
luc voi phuong phap dap day, yéu cau ap luc
truc lén day 16 khoan ciing khi khoan loai da
d6 chi can 200300 kG/cm2 la du. Do do
trong thoi gian t4i can ¢ sy thay d01 vé may
khoan va phu’orng phap khoan db6i v6i ting
khu vuc dat da va diéu kién khoan cho phu
hop hon.

2.2.2. Céng tdc né min

2.2.2.1.Su dung vat lieu nd

Hién nay, cong tac nd min trén cac mo
than 19 thién ving Quang Ninh cua TKV déu
do Tong cong ty Cong nghiép Hod chit mo-
Vinacomin (MICCO) dam nhi¢m.

Tir nhidu nim nay cac mo than 1§ thién
Vung Quang Ninh cua TKV chu yeu str dung
cac loai thuoc n6 do MICCO va B Quoc
phong san xuét, bao gdm mot s loai thude
no khong chiu nudc chinh nhu: ANFO r6i
nap xe va ANFO bao goi, va mot s6 loai
thuoc nd chiu nuéc chinh nhu: Nhi tu’ong
ham 16, NTR 07, NTROS, nhii twong qudc
phong, TFD - ISWR ANFO chiu nudc
I5WR, v.v..

Vit heu ) chu yeu 1a kip nd dién, kip nd
dién vi sai, kip nd vi sai phi dién (Loai KVP-
8N-TM va Loai KVP-8N-XL), trong do
dung kip nd vi sai phi dién 1a chinh, chiém
tr 96+99% tuy theo timg ndm va tirng mo.

Mdi nd chu yéu ding loai VEO5 - A va
MN - 31.

Nhin chung, cac loai thudc no, vat liéu
n6 va mdi nd trén kha phu hop v6i diéu kién
tu nhién cling nhu k¥ thuat ciia cac mo khai
thac than 10 thién vung Quang Ninh cua
TKV. o

2.2.2.2. Chi tiéu thu6c nd

Chi tiéu thude no (kg/m?) duge xac dinh
boi cong thuc [2]:

0= 0137, 4{7(0.6+33°10%d,d,) ==
L\ﬂqr

1/2
o[t
e | d

th 4
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Trong do:

f- hé sb do kién ¢ cua dat da voi dat da
cap IT ¢6 = 5+8, capIH f=9+20;

y - dung trong ctia dat da, t/m* voi dat da
cap I y=2,1+2,5 t/m?, cap III: y = 2,6+3,0
t/m?;

d - kich thuédc trung binh cua cac cyc
da nut né trong khéi v6i dat da cap II: d, =
0,35+0,42 m, cap I1I: d, = 0,43+1,25 m;

dyy - duong kinh 16 khoan, mm;

dgc - kich thude da qua cd, m;

Kge - hé s6 chuyén ddi ning lucrng cua
chat n str dung tinh toan sang chit n6 chuan
va dugc tinh boi ch th/ Qw |

Qqc - kha nang cong no cua thude nod tiéu

3 Bantin Twvan & Céng nghé Mo




B KHAI THAC LO THIEN

chuén, Q, = 360 cm?;

Qt - kha nang cong nd cua thude nod sir
dung, thuéc n6 ANFO Q¢ = 320-330 cm’;

dg, - dudng kinh c6 hat nd min trung b1nh
cua dat da, m.

Do d6, v6i didu kién ap dung cua cong
thire tinh chi tiéu thube nd giai doan trudc co
ban 1a phu hop, chi tiéu thude nd tang/ glam
s¢ lam tang/glam gia thanh chi riéng cua
cong doan n6 min. Tuy nhién, qua nghlcn
ctru tinh toan, d¢ tai xac dinh viéc tang/ giam
gia thanh riéng mot cong doan c6 y nghia
thuc tlen khong cao, phai huéng den muc
tiéu tong thé do la: Tong chi phi tat ca cac
cong doan san xudt 1a nho nhat. Do do, da
xac dinh dugc duong kinh ¢ hat t6i uu d01
véi moi loai dat da, mbi loai thiét bi xtc bdc,
van tai va mdi loai phuong thirc van tai (don
thuan/lién hop,...).

Sau khi tinh toan xac dinh theo nguyen
tac Tong chi phi tat ca cac cong doan san
xudt 12 nho nhét, duong kinh ¢& hat dat da toi
uu duge xéac lap va la thong s6 chit yéu anh
huong dén chi tiéu thudc nd. Do do, trén co
so két qua nghién clru cua dc tai, dinh muc
tiéu hao vat liéu nd tai Quyét dinh sd 20438/
QD-TKV va cac tai liéu tham khao. De tai
de xuat cong thirc tinh toan chi tiéu thue nd
1a tiép tuc van dung cong thuc ctua Vién si
B.N. Kutuzév ma Dinh mtc dang ap dung
nhung c6 diéu chinh céan ctr theo thong s6
duong kinh ¢& hat t6i uu dé phu hop trong
diéu kién hién nay hodc c6 thé sir dung cong
thirc cia V.A. Kuznetsov. o

Cong thue x4c dinh chi tiéu thude no (kg/
m?) cta gido su B.N Kutuzov nhu sau [3]:

\215

g=013y K

u S
2

Trong do:

d, - duong kinh khéi thude nd, m;

d, - kich thuéc trung binh cta cac khéi da
trong tu nhién, mm;

d - kich thudce ¢& hat hop quy cach, m;

Kp-hé s6 chuyén doi nang lu:ong cua chat
n6 sir dung tinh toan sang chat no chuén.

2.2.2.3. Cac thong s6 khoan nd min

Ttr dinh mc theo Quyét dinh sb 2048/
QD-TKV ngay 08/12/2020 cua TKYV, cac
Cong ty da lap san bang céc thong s0 khoan
nd min va chi tiéu thudc nd cho ting loai
may xuc co dung tich gau, duong kinh lo
khoan d6i véi cac loai dat d4 co do kién cd
f khac nhau. Vi du ¢ Bang 1 gi6i thiu cac
thong s6 khoan nd min va chi tiéu thudc nd
d6i v6i timg loai may xtic khi dudng kinh 15
khoan d =250 mm va f= 11+12.

Ngoa1 ra, dbi voi mot s6 vi tri dat d4 co do
kién ¢o f cao, via da day, do khéi d, 16n, dé
dam bao pha v& dugc, cac doanh nghi€p mot
mat tang fthém so véi thuc té dé tiang chi tiéu
thudc nd q; mat khac phéi khoan thém céc 16
khoan phu khong nap thude gitra cac 16 khoan
nap thudc nd. Piéu nay da lam tang chi phi
khoan, thdm chi s€ tang chi phi boc dat dalén
hon so véi khi tang chi ti€u thube nd.

Tu Bang 1 cho thay

- Cac thong s6 khoan va chi tiéu thudc
n6 dugc tinh toan cho tung loai dung tich
gau xuc va duong kinh 156 khoan 13 hop 1y.
Tuy nhién, chua c6 tinh toan cho loai thiét bi
van tai bang bang tai. Hon nira, trong cong
thire (1) co dé cap dén thong sd kich thude
trung binh ctia cac cuc da nut né trong khi
dn nhung trong bang tinh thi khong c6 thong
sO nay.

- So d6 mang nd chu yéu 1 mang tam
glac can voi cac thong sb lam tron theo boi
s6 cua 0,5. Véi mang ndy c6 han ché 13 sé
hinh thanh vung khong dugc déap vo 16n hon
s0 voi mang tam giac déu, tirc 1a s& co ty 16
da qua cd 16n hon.

- Chleu sau khoan thém Ly cling lay theo
boi s6 ciia 0,5 theo chiéu cao tang h ciing can
duoc thao luan thém, vi Ly phu thudc rat it
vao h ma chu ycu phu thude vao duong kinh
khéi thude nd, tirc 1a phy thudc vao dudng
kinh 16 khoan. i

2.2.24. Phuong phép nd min

Hién nay cac mo than 19 thién cua TKV
déu da ap dung phuong phap no min vi sai,
phuong phap nd tuc thoi cha yeu dung kh1
xu 1y su ¢0. St dung mang kip vi sai phi dién
(KVP-XL, KVP-TM, v.v...) la chinh.
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Bing 1. Cic thong s6 khoan né min mé dang dp dung véi d = 250 mm

Dung | . .. Chidusau | Duomg | Khoang | Khoang | e
tich gau C}ileu €01 Kkhoan lfhang c’ach:glua CE}Ch SUA 1 thuée nd, kg/
xic, m’ tang, m thém, m chén tang, | cac 10 kho- | cac hang, e

m an, m m

10+12 2,0 7,0 7,0 6,5 0,469+0,503

5 13+15 2,5 8,0 7,5 7,0 0,469+0,503

16+18 3,0 8,5 8,0 7,5 0,469+0,503

10+12 2,0 7,0 7,0 6,5 0,431+0,463

6,7 13+15 2,5 8,0 7,5 7,0 0,431+0,463
16+18 3,0 8,5 8,0 7,5 0,431+0,463

10+12 2,0 7,5 7,5 7,0 0,408+0,438

8 13+15 2,5 8,0 8,0 7,0 0,408+0,438

16+18 3,0 8,5 8,0 7,5 0,408+0,438

10+12 2,0 7,5 7,5 7,0 0,380-+0,407

10 13+15 2,5 8,0 8,0 7,0 0,380-+0,407
16+18 3,0 8,5 8,0 7,5 0,380-+0,407

10+12 2,0 7,5 7,5 7,0 0,361+0,387

12 13+15 2,5 8,0 8,0 7,0 0,361+0,387
16+18 3,0 8,5 8,0 7,5 0,361+0,387

Loai kip vi sai phi dién trén mat KVP-TM
¢o thoi gian chdy cham danh dinh: 17, 25, 42
hoac 100 ms; cuorng d6 nd s 6. Loai k1p vi
sai phi dién xuong 16 KVP-XL c6 thoi g1an
cnay cham danh dinh 400 ms, cuong do nod
sO 8.

Nap thudc nd theo so dd lién tuc hodc
ket hop, hang glLra nap thudc phan doan
bang phoi khoan véi lu’o’ng thuc doan trén
¢ dinh 50 kg ddi véi tat ca cac 16 khoan ,
con cac hang ngoai va hang trong cung nap
thudc lién tuc. i

Viéc ap dung phuong phap n6 min vi sai
voi k1p vi sai phi dién c6 wu diém la thi cong
don gian, an toan va bai min dugc nd vi sal
qua tu:ng 16, nang cao chat luong hiéu qua nd
min, giam chin dong, dam bao an toan.

Tuy nhién, viéc nap thuoc nd theo so do
lién tuc hoac ket hop va ¢ dinh luong thude
cua doan trén khi nap phan doan can dugc
thao luan thém. )

2.2.2.5. Muc d6 dap vo dat da

Két qua khao sat thanh phan cO hat
(TPCH) dét ¢4 nd min tai cac mo cho thay:

1. M6 than Cao Son ) .

- Chi tiéu thuoc no thuc t€ ¢ cac bai deu
16n hon so v6i dinh muc cua TKV nhung
¢ hat dat da sau nd min déu 16n hon so véi
yéu ciu;

- Muc do dap vo (MbDV) dat da da phan
thudc loai dap vo trung binh den yeu (cO hat
dat da dtb 1on hon so véi yéu cau cua dung tich
gau xuc), ca bigt ¢ nhing khu vuc MDDV
dat da thudc loai rat yeu (dtb = 0,70 m);

- Pit da qua cd ¢ xu huong hat sinh
nhleu tai cac bai nd dat da €6 hé 6 dg kién
¢ fva dn 16n, khu vue nhleu nudc ngam va
céc bii nd c chiéu cao tang h <10 m;

- Mot sO bai min c¢6 TPCH rat khong
dong déu, ti 16 TPCH c6 duong kinh dch >
0,4 m chiém tir 44,69+72,66%; dch > 0,6 m
chlem tr 27,29+45,22%; ddc bi€t dch> 1 m
chiém tir 3,77+25,08% toan bai. Diéu nay s&
anh huong dén nang suat ciia dong bo may
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xtc — O to va nhat 1a d6i v6i hé théng tram
nghién — bang tai d4. Kich thudc cuc da qua
cd 1én dén 2,0+2,5 m, lam tang dang ké khoi
lugng va chi phi khoan no min lan 2.

- Ty 1€ da phai khoan nd lan 2 trong nhitng
nam gan day tu 0,6+1,03% tong khoi luong
dat da pha1 khoan nd la khong l6n. Vi ty 1€
nay chu yéu la d01 vo1 may xuc chay dién
EKG, con mot khbi llrong da qua cd kha 16n
khong phai khoan nd 1an 2 do ‘may xuc thuy
lyc gau ngugc (TLGN) co6 the quédp, om va
chat 1én 6 t6. Tuy nhién, rat mat thoi gian de
thyc hién cong vigc nay, lam glam dang ké
nang suét clia dong bd may xuc - 6 to, dan
dén giam hi€u qua khai thac mo. Dac biét,
khi khoi lugng da nay dugc van chuyen lan
cung véi dat da dugc lam toi tot dén tram
nghién ctia hé thong bang tai (0,27+0,28%/
nam) s€ phai st dung may xac TLGN dé xtc
tir bun ke 1én bai chira tam gan tram nghlen
rdi xtic boc lai dé chét 1én 6 to van chuyén ra
bai thai. Ttre la 1am téng chi phi do phai xac
lai 2 1an véi nang suat thap

Ngoai ra, dé ting cudng MDDV va giam
ty 1¢ da qua co pha1 khoan nd 1an 2, dic biét
dbi VOl dat da dai c6 dn lon, ap dung chi tiéu
thudc nd q thap theo dinh murc cia TKV va
van chuyén dén hé thong tram nghlen bang
tai, Cong ty da khoan thém cac 16 khoan phu
khong nap thudc gitra cac 16 khoan nap thude
nd. Diéu nay di lam tang chi phi khoan, thim
chi s€ tang chi phi boc dat da 16n hon so véi
tang chi tidu thudc nd q.

2. M6 than Béo Nai

- Ty 1€ TPCH cua céc bai no tuong ddi
dong deu v6i MbbV dat d4 kha tot, dam bao
yéu cau xtc bbe véi ty 18 ¢& hat ¢6 dch < 0,4
m chiém kha 16m, dat 81,36+87,19%;

- MDDV dit da da phan thudc loai dap vo
trung binh, ca biét co nhung khu vuc MbDbV
thudc loai yéu va rat yéu (dtb > 0,6 m);

- C& hat ¢ céac bai min dam bao phu
hop cho cong tac xuc bde, van tai; ti 16
TPCH c6 duong kinh dch > 0 4 m chlern tur
20,00+39,06%, kich thude cyc da qua ¢ 1én
dén trén 2 ,0 m 1am tang khéi luong va chi
phi khoan n6 min lan 2.

3. Mo than Khe Cham II

- Chat luong bai nd chua thuc sy hoan
toan tot. Ty 1& da qua cd thay doi tir

0,83+1,2%. Chat lugng c& hat chua thuc
su toi wu cho cac thiét bi xiic boc va van tai
cua mo; .

- Ty 1€ TPCH theo yéu cau c6 dch < 0,4
m dat 74,24+76,74%; ti 1€ c& hat c6 dch >
0,4 m chiém 17,41+28,80%; dch > 0,6 m
chiém 11,71+18%; trong d6 da qué c¢d chiém
0,83+1,2%;

- MbbV dat da da phan thudc loai dap
v& trung binh dén yeu ca biét co nhung khu
vuec MDDV dép v dit da thudc loai rat yéu
(dtb > 0,7 m);

- Ty le TPCH c¢6 duong kinh c6 dch > 0,4
m chiém tir 30,56+56,82%, kich thudc cuc
da quéa c& 1én dén trén 2 ,5 m lam tang khoi
luong va chi phi khoan nd min lan 2.

4. M9 than Coc Sau

- Chat luong bai no tuong dbi tot, dat
da phé ra kha dong deu Chat luong ¢ hat
dam bao cho cac thiét bi xtc bdc va van
tai cia mo. Kich thudc cuc da trung binh
dtb = 0,30+0,40 m twong ddi phu hop véi
kich thuéc cuc da trung binh hop ly dtbh =
0,35+0,44 m khi d kién cb cua dat da f =
9+11 d6i véi may xitic ¢6 dung tich gau E=
4,3+6,7 m? hién dang hoat dong trén mo;

- Ty 1¢ TPCH theo yéu cau dch < 0,4 m
dat 85,13+88,49%; ti 1€ c& hat dch > 0,4 m
chiém 11,51+14,87% va dch > 0,6 m chiem
8,13+8,32%; .

- MDDV dat da da phan thudc loai dap vo
trung binh, ca bi€t c6 nhirg khu vuc MDDV
dat da thuoc loai yéu dén rat yéu (dtb > 0,6
m).

Tt nhing sb lidu thyc té ctia cac mo dugc
trinh bay ¢ trén cho thay TPCH, MPDV dat
da cta cac mo, nhat 1a mo than Cao Son la
chua dam bao phu hop véi tung day chuyén
dong bo thiét bi khai thac, van tai, dac biét la
hé thong van tai da bang bang tai.

2.3. Mot vai dinh huéng hoan thi¢n cong
tac khoan n6 min

Tu nhu’ng danh gia trén cho phep de
Xudt mot s6 dinh huorng hoan thi¢n cong tac
khoan n6 min cho cic mo than 16 thién cia
TKV nhu sau:
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- Trong thoi gian td1 khi cac mo khai thac
xudng sau, ddy mo chat hep va dac bi¢t ¢
khu vuc dat da co do kién c6 £> 12 can dau
tu va bd tri cac loai may khoan dép xoay
thﬁy lyc vira co dong, vira c6 nang suat 16n
va chiu dugc sy mai mon cao.

- Hoan thi¢n hodc thay thé cong thirc tinh
toan chi tiéu thudc nd cho phu hop vai tinh
chat co ly dat da va day chuyen dong bo thiét
bi khai thac, vén tai, nhat 14 cho hé thong van
tai bang bang tai theo ti€u chi giam thiéu chi
phi boc dat da.

- Mang nd duoc thuc hién theo so dd tam
giac déu va cac thong s6 khoan nd min dugc
lay theo két qua tinh toan tir cac cong thirc
da dugc cac nha khoa hoc mo nghién ciru,
thyc nghiém va pho blen trong thuc té.

- So do nap thudc can nap phan doan toan
bai hodc két hop hang ngoai nap lién tuc, con
cac hang trong nap phan doan, luong thuoc
cua doan trén khi nap phan doan can chiém
tir 25+35% khdi lugng thude duoc nap trong
16 khoan v.v.

3. Két luén

Qua két qua danh gla hién trang va mot
vai dinh huong vé cong tac khoan nd min
cho cac md than 19 thién ving Quang Ninh
cua TKV cho phép dua ra mot so két luan
nhu sau: \

- D€ xuét hoan thién dinh mure tiéu hao
thudc nd (ma hi¢u (A12110000) va st dung
cong thirc cuia B.N. Kutuzov dé tinh toan can
cr vao duong kinh ¢& hat dat da t6i wu.

- Hién nay phan 16n céc Cong ty da va
dang thuc hién tuong (1‘01 tt cong tac khoan
lo min, dam bao yéu cau cua san xuat nhung
van con mot so han ché nhat dinh. Cac mo
ngay cang xudng sau, dleu kién lam viéc
ngay cang khé khan, dat da ngam nudc
nhiéu, viéc dau tu va bd tri cac loai may
khoan co dong, ¢ nang sut 16n, chiu dugc
sy mai mon cao la hoan toan hop ly va can
thiét.

- Ty 1¢ TPCH hat d4t d4 nd min c6 dey >
0,6 m clia mo than Cao Son kha 16n, chiém
tor 27,29+45,22%; dac biét loai dey > 1 m
chiém tur 3,77+25,08% toan bai. Trong khi
trén mé than Cao Son hi¢n dang duogc su

dung h¢ thong bang tai da 1a hoan toan chua
hop ly Piéu d6 ciing chimg minh rang, dat
da mo Cao Son khong chi co do kién cd f
cao ma duong kinh khoi nut dn cling rat 16n,
khong tuong ung véi f va dn da dugc xac
dinh theo dinh murc ciia TKV.

- Chi tiéu thuoc n6 mot so bai (dac bigt
la mo6 Cao Son) mac du cao hon dinh muc
hién hanh cua TKV nhung kich thudce ¢& hat

van kha 16n, khong dam bao ning suat cho
céc khau xuc boc va van tai. Dac bigt la do6i
v6i day chuyén van chuyén dat da bang hinh
thure lién hop 6 t6 - bang tai.

- Ty 1€ da qua ¢& phai khoan nd lan 2
trong nhitng ndm gan day la khong 16n. Tuy
nhién, kha nh1eu da qua cd mac du khong
pha1 khoan nd 1an 2 nhung lam tang thoi
gian chu ky xuc, giam nang suit cua dong
bd may xuc — 6 t6, do do giam hi€u qua khai
thac chung cua doanh nghlep mo.

- Cac thong s6 khoan nd min va so d6 nap
thube nd cling chua thyc sy hoan toan phu
hop voi két qua nghlen clru gan day va thuc
tién san xuét trén thé gi¢i. Can dugc ‘nghién
cuu, tinh todn hoan thién cac thong s6 khoan
né min dam bao MPPV dong d€u hon va
phu hop véi timg day chuyen dong bo thiét
bi cu thé, nhét 12 hé thong tram nghién va
bang tai da dang dugc st dung trén mo than
Cao Son./.

Tai li¢u tham khao

1. Cac tai litu vé khoan nd min, khai
thac, van tai, v.v... thu thap tai cac Cong ty
CP Than Cao Son, Coc Sau, Déo Nai, Khe
Cham II, Bic Bang Danh va Tong cong ty
Cong nghiép Hoa chat mo - Vinacomin.

2. Binh mrc ti€u hao vat tu chu yeu trong
khai thac than 16 thién, Quyét dinh s6 2048/
Qb-TVK ngay 08/12/2020 ctua Tap doan
Cong nghi¢p Than-Khoang san Viét Nam.

3. Kyrty3oB b.H. (2009), Metos1 Benenust
B3pbIBHBIX pabor — Yacte 1. Pazpymenue
TOPHBIX ITOPOJI B3pBIBOM, MOCKBa.

7  Bantin Twvan & Céng nghé Mé



KHAI THAC HAM LO

Cong nghé¢ chong vi neo tai 10 doc via trong cac
via than mém

>>KS. Tran Tién Hué, Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin

Tém tat: Tang cu:o’ng ap dung cong ngh¢ dao chéng 16 bang vi neo trong harn 10 da tr&
thanh dinh hudng cua nganh than trong diéu kién dia chat phuc tap nhu trong dleu kién dia
chat da mém. Bai bao nay tim hicu v€ cOng trinh nghién cttu v€ cong ngh¢ vi chéng neo tai
16 doc via thong glo trong via than mém ctia khu mo than Liangdu (Luong Do), Trung Quoc
Dé giai quyét van dé diéu khién ap luc mo cua 16 doc via thong gi6 cua via than so 2 tai
vung than Liangdu, tac gia nghién ctru: céc diéu kién co hoc cua da xung quanh 16 doc via
da dugce phan tich bang phuong phap diéu tra thyc dia, thi nghlem co hoc da va m6 phong
s6. Céc nguyen tac thiét ké chong glu 10 doc via trong via than mém da duoc dua ra: chéng
glu neo cap cudng do cao, chong gitr du ng lyc trude cao va chong gitr d§ cung cao. Tang
cuong kha nang mang tai cua da xung quanh bang chdng giit neo cap theo da bién dang va
pha huy ctia da xung quanh da duoc kiém soat hiéu qua Thong qua phuong phap mo phong
sO, pham vi bién dang va pha huy déo ctia 10 doc via theo cac so d6 chdng giir khac nhau
du’orc so sanh va phan tich. Két cau chdng gitr cua 10 doc via van tai tap trung dugc nghién
ctru va xac dinh, va thir nghiém thye dia duoc thuc hién, gitp kiém soat hiéu qua bién dang
ctia d4 xung quanh cta 10 doc via trong via than yéu.

Abstract: Increasing the application of anchor support technology in underground mines
has become the orientation of the coal industry in complex geological conditions such
as in weak rock geological conditions. This article studies the research work on anchor
support technology in roadway in weak coal seams at Liangdu, China. To solve the problem
of surrounding rock control of the ventilation roadway of No. 2 coal seam in Liangdu
coal area, the author studies: the mechanical conditions of roadway surrounding rock
were analyzed by means of field investigation, rock mechanics experiment and numerical
simulation. The design principles of roadway support in soft coal seam were put forward:
high strength anchor cable support, high preload support and high stiffness support. The
bearing capacity of surrounding rock was strengthened by anchor cable support, and
the deformation and failure of surrounding rock were effectively controlled. Through the
numerical simulation method, the deformation and plastic failure range of roadways under
different support schemes are compared and analyzed. The support scheme of centralized
transportation roadway is studied and determined, and the field test is carried out, which
effectively controls the deformation of surrounding rock of roadway in weak coal seam.

1. Mé dau

Dia chit dd mém co cuong d6 nén don
truc nho hon 25 MPa, d& v, yéu, bi phong
hoa, glan nd cua lop da néi chung. Nhiing
loai da nay chu yéu la da bun, da phién sét,
san két c6 do ben thap, dang hinh thai dia
chét ty nhién ctia moi trudng phirc tap

Dic diém noi bat nhat ciia ¢a mém 1a co
kha nang dich chuyen, bién dang manh, kho
khan trong viéc duy tri duong 10, chu yéu
la do sy On dinh cua da xung quanh trong
thoi gian ngin dé tao ing suat nhanh chéng,

lugng da bién dang 16n, téc do, thoi gian dai,
moi tnrong xung quanh chiu &p lyc, bung
nen r0 rang, blen dang tang 1€n, ¢ the tom
tat trong 4 tir: mat lién két, roi rac, mém, yeu

Vi myc ti€u dua cong ngh¢ dao chong
10 bang vi neo trong ham 16 tr¢ thanh pho
bién, trong dinh hudng phat trién cta nganh
than, Tap doan Cong nghi€p Than - Khoang
san Viét Nam (TKV) ciing dang yéu cau cac
don vi trong nganh d01 moi tu duy va cach
tlep can, chu dong trién khai ap dung dao
chong 10 bang vi neo khi diéu kién dia chit,
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k§/‘ thuat cho phép, trong d6 co dia chat da
mem.

Két cdu dao chong 16 bang vi neo thay
thé mot phan két cau chong tmyen thong da
mang lai hiéu qua cao. So véi cong nghe cll,
cong nghe dao chong 10 bang vi neo c6 uu
diém ndi troi, nhu: Chdng gii ch dong, phat
huy duoc kha nang mang tai caa khéi dé; co
thé st dung voi cong trinh ¢6 hinh dang tiét
dién khac nhau; c¢6 thé co gidi héa cong tac
lap dat neo, dam bao kha nang chéng gitt an
toan va tang nang suét lao dong, 16 chéng
neo giup di€u kién thong gio thoang hon,
mang lai diéu kién lam viéc t6t hon cho thg
16. Bén canh do, vat li€u gon nhe, dé van
chuyen giup thg 10 giam cuong do lao dong,
tiét kiém chi phi... cung 1a nhitng uu thé khi
dua cong ngh¢ nay vao ap dung trong qua
trinh khai thac than ham 1o.

Trong nhirng nam gan day, voi su phat
trién cua ly thuyet va cong nghé chong gilr
10 doc via trong mo than, ty 1€ dao cac dlrong
16 doc theo via than ngay cang tang va hinh
thire chdng giit ctia 10 doc via trong via than
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da thay doi rat nhleu Chéng glu kim loai
thu dong truyén thong, neo cuong do thap
va tai trong truge thap va chong giir phun bé
tong khong thé dap ung dwoc nhu cau kiém
soat da xung quanh 10 doc via trong via than
mém.

Bai bao tim hiéu vé cong trinh nghién
clru vé cong nghé vi chong neo tai 10 doc
via théng gi6 trong via than mém cua khu
mo than L1angdu (Luong Do), Trung Qudc
cua tac gia Ma Tan Nguyén (va nnk): nghién
cuu, phan tich cac tinh chat co hoc va cac
thong s cua da xung quanh duong 10, dya
trén nguyén tic tai dit trude cao va do bén
cao, nghlen ctru va xac dinh so dod va thong
5O chong glu bang vi neo duodng 10, va thuc
hién thanh cong cac thir nghiém thuc dia.

2. Tom tat du 3 an

Via than sb 2 cua vung than Liangdu
dugc chia thanh via sO 2 trén va via dudi, 1a
via than 6 on dinh c6 thé khai thac. Mtrc cao
cua bé mat 1a 880 - 965 m, muc cao trong
16 1a 475 - 585 m va d9 sau 1a 305 - 450 m.
bé dam bao san xuat binh thuong va an toan
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Hinh 1. Dwo’ng cong teng sudt-bién dang nén don truc ciia khot dd than

(a) Duong cong ting suat bién dang cia da bun;

(b) Pudng cong tng suat- blen dang cua cat két;

(c) Buong cong g suat-bién dang cua d4 bun cat; (d) Buong cong ng suét- blen dang cua da
phién sét cat; (¢) Puong cong tmg suét-bién dang ctia than via s6 2
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cua vung than Liangdu, cac dac diém co hoc
dia chét va cong nghé chong gilr via than so
2 da duoc nghién ctru. Lay 10 thong gio hoi
Iuu trung tdm lam vi du, 10 thong gié hoi luu
trung tdm lam 10 thong gio hoi Iuu phuc vu
khai thac via than s6 2. Tiét dién dao 13 hinh
chit nhat c¢6 chiéu rong x chleu cao tuong
ung la 5,3 m x 3,3 m, chuyeuphucvuh01
luu khong khi ctia guong 10 cho trong qua
trinh khai thac via than. .

Trong qué trinh dao 16 thong gié hoi luu
tdp trung, qua trinh dao 10 dugc thyc hién
doc theo via than s6 2. P9 day trung binh
ctia via than s6 2 trén la 0,87 m. ba bun ¢
vach via 1a chinh, tiép theo la da phlen sét
chira cat, da bun ¢ tru via, cat két hat min va
két cau don gian. Chiéu day trung binh cua
via than 50 2 dudi 1a 1,23 m va da vach dan
thay doi tir d4 phién sét chira cat sang cat ket
va da bun tir nam ra béc. Tru via dan thay doi
tir d4 phién sét chtra cat sang cat két pha sét
va da bun tir nam 1én bic, két cdu don gian.

3. Thi nghlem va phan tich cac tinh
chit vit Iy va co hoc ciia d4 xung quanh
10 doc via

Dé niam bét cac tinh chit va thong s6 co
hoc cua da xung quanh 16 doc via via than
so 2 tai vung than Liangdu, cac mau than va
mau 13i d4 vach da duoc lay tor guong 10 va
dugce g1a cong thanh cic mau hinh try ti€u
chuan c6 duong kinh 50 mm va chiéu cao
100 mm. Cac tht nghi¢m cuong do nén don
truc va cuong d6 kéo don truc da dugc thyc
hién bang cach st dung hé thong thir nghiém
co hoc da. Mot sd du:orng cong g suat- bién
dang ctia khoi than va da duoc thé hién trong
Hinh 1. Céc tinh chit co hoc va thong sO cua
da xung quanh dugc phan tich va cac dac
dlem co hoc ctuia da xung quanh 10 thong gio
héi luu tap trung da thu dugc:

1) Pa bun va da bun chua cat trong da
xung quanh & vach yéu va dé bién dang.
Cuong dd nén don tryc trung binh cua da
bun va da bun chta cat lan luot 1a 14,56
MPa va 26,86 MPa, va cuong do kéo trung
binh lan hrot la 1,79 MPava 1,81 MPa. Nhin
chung, cuong do cia da bun va da bun chira
cat trong d4 xung quanh ciia via than thap va

md dun dan hdi nho. Dbi véi khéi dia chat
da xung quanh dién tich 16n, do anh huong
cua phan 10’p, n101 ndi (be mat nut gay gion
trong d4) va cau triic nén cuong d6 cua da
xung quanh thap hon va dé& bi bién dang va
pha huy hon.

2) Cuong dd nén don tryc trung binh cua
cat két va da phién chira cat 1an luot 13 82,21
MPa va 41,50 MPa, va cuong do kéo trung
binh lan hrot 1a 5,15 MPa va 2,06 MPa. Cat
két & vach co cuong do nén cao, thudc vé da
cung va c6 kha nang chiu lyc cao.

3) Cudng do nén don truc cua hai bén
héng 16 thap, va cudng do nén don truc trung
binh la 4,37 MPa. Theo nghlen cuu veé tiéu
chuan phan loai cuong do cua than via than
mém va yéu, g1a tri nay nho hon 5 MPa,
thudc vé than via than mém. P4 xung quanh
yéu ctia duong 10 1am ting do kho kiém soat
cua da xung quanh.

C6 thé thiy tir két qua thi nghiém cuong
do cua da xung quanh duong 10 cho thiy hai
bén hong 16 thong glo hoi Iuu tap trung cua
via than s6 2 déu yéu, va da vach vé co ban
la da cing trung binh 20 - 40 MPa ngoai tru
mot phan nho cat két cung.

4. N guyen tic thiét ké chéng giir 10
thong gio héi leu tap trung

Chong gilr bang vi neo la mot hinh thirc
chong giit dugc st dung rong rai, tiét kiém
va hi¢u qua trong 10 doc via khai thac than.
Ban chit cua cong nghé chong gitr bang vi
neo 12 dam bao luc chdng gitr ban dau cao va
kha nang tang cuong suc chiu lyc hi¢u qua.
Dua trén cong nghé¢ chong g1u’ 10 doc via tién
tlen hién tai va két hop véi cac dleu kién dia
chat va co hoc thyc t€, nguyen tac thiét ké
chbng g1u: bang vi neo va cap neo trong 10
thong gi6 hoi luu tap trung cua via than sb 2
duogc dua ra: ) )

1) St dung hé thong chong gilr cap neo
cuong do cao. Cac 16p vach cua 16 thong gid
h01 luu tap trung tuong dbi yéu va day, mot
s6 doan c6 cdu trac dat gdy. Lo doc via &
ca hai bén guong 10 dé bi tac dong boi hoat
dong khai thac. Khoi than va da yéu dé blen
dang va gay hodc trugt doc theo bé mat yéu,
luc doc va luc cat do cap neo tao ra rat 1on.
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Do do, 16 doc via cua via than s6 2 ap dung
hé théng chong gitr cap neo cuorng dd cao dé
dam bdo than neo c6 do cing va do bén 16n
hon va ¢ thé chiu dugc tai trong 16n hon.

2) St dung du tmg luc trudce cao, chéng
giit 6 cting cao, phat huy hét kha ning chiu
lyc cua da xung quanh. Théng qua lyc siét
chit trude cao dé dat duoc su chong gilr chu
dong va kip thoi thye su, dé mbi 16p da duoc
gan két nhu tong theé, cai thién goc ndi ma sat
va d6 két dinh cuia 16p da trong pham vi neo,
giam hiéu qua bién dang sém va phd huy cua
da xung quanh, cai thién cac tinh chat co hoc
cua da xung quanh va tan dung ti da kha
nang chiu lyc ctia da xung quanh. Cap neo
dugc két ndi bang ludi kim loai va dai the
dé tao thanh mot cau trac chiu luc tong thé,
co thé tranh duogc su hong hoc cuc bo va mat
on dinh cta da xung quanh. Céu trac chong

gitr khong chi cung cap kha nang chong do
cao ma con thyc hién chong glu do clng cao
va c6 thé thich tmg v6i mot s6 bién dang cua
da xung quanh

3) Chéng giit gia ¢ cap neo ¢6 lyc siét
chat trude lon. Do day cua tang da yeu cua
vach 16n va cap neo c6 uu diém 14 chiéu dai
16n va lyc siét chat trudc cao. N6 khong thé
chi neo da xung quanh bi v& vao khu vuc
on dinh cua vach ma con ngan khong cho
vach yeu bi d6 va roi do khoang cach lon
bén ngoai neo vom. Thong qua luc siét chat
trude cao cua cap neo, nod ¢ thé cai thién
thém moi truong Ung sudt cua da xung
quanh, cai thién d6 bén cia chinh da xung
quanh va giam hiéu qua sy bién dang ctia da
xung quanh.

5. M phéng sb ciia so do chdng giir 10

Bing 1. Céc thong so vat 1y va co hoc ciia via than trong mé hinh s6

Dit da Mb dun dan | Mé dun | Ty trong Géc P bén P bén
hoi khoi K/ cat G/ d/Nm3 ndi ma bam dinh kéo t/
GPa GPa sat f/° C/MPa MPa
Cat két 5.5 3.2 1900 29 2.2 2.5
bé bun 2.5 1.5 1700 27 1.0 2.0
Cat két hat vira 6.0 4.2 2450 335 2.6 3.5
D4 phién cat 5.4 3.2 2100 29 2.3 3
Than s6 2 2.0 1.0 1400 27 1.0 1.5
Than s6 3 2.0 1.0 1400 27 1.0 1.5
ba bun cat 4.8 2.6 1850 29 1.8 2.0
Bang 2. Céc thong s vét Iy va co hoc ciia via than trong mé hinh s6
So do Neo néc Neo hong Neo cap néc
Sodd 1 0 0 0
So do 2 6020 x L2000 mm neo c¢6t | 3®20 x L2000 mm neo c6t | 3®21.8 x L5300 mm neo
thép, khoang cach hang 800 thép, khoang cach hang | day trén vom, khoang cach
x 1000 mm 1200 x 1000 mm hang 1600 x 1000 mm
So dd 3 6020 x L2200 mm neo cbt | 320 x L2200 mm neo c6t | 3d21.8 x L6300 mm neo
thép, khoang cach hang 800 thep, khoang cach hang day trén vom, khoang cach
% 1000 mm 1200 x 1000 mm hang 1600 x 1000 mm
So d6 4 6020 x L2400 mm neo cot | 320 x L2400 mm neo ¢t | 421.8 x L7300 mm neo
thép, khoang cach hang 800 thep, khoang cach hang day trén vom, khoang cach
x 1000 mm 1200 x 1000 mm hang 1200 x 1000 mm
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doc via

5.1 Th1et lap mo hinh s6 va so d6 mo
phong s6

Lay 1o thong gio hoi luu tap trung cua
via than s 2 1am ddi twong, theo cac diéu
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Genter (27626, s)
05,

Radius: 8
Perspective Projection
Contour Of Z-Displacement|

l | 4732E-02

-4.4610E-02

(©)

kién dia chit va co hoc cua 1o doc via va céu
tric da xung quanh mo hinh s6 dugc thiét
lap bang phan mém FLAC3D va mé hinh
cau thanh Mohr-Coulomb dugc ap dung. Tai
trong qua tai 7,5 MPa dugc ap dung phia

FLAC3D 5.00

©2012 ltesca Consulting Group, Inc.

“1.02088-01

FLAC3D 5.00

©2012 ltasca Consuling Group, Inc.

adius
Perspective Projection

Contour Of Z-Displacement|
2.6299E-02
2.5000E-02
2.00¢
1

c’aoonz‘ca

3 0000E03
-1.5000E-02
-2.0000E-02
-2.5000E-02
-3.0000E-02
-3.0090E-02

(d)

Hinh 2. pié’u do dam may dich chuyén theo p{uro’ng thtfng‘dli’ng cia cdg so do du’t)’ng din khi
hoi luu tdp trung khac nhau. (a) - so do 1, (b)- so do 2; (c) - so do 3; (d) - so do 4

FLAC3D 5.00

©2012 ltasca Consuling Group, Inc.

Center: (27.5,2.5.24.6)
e: (2

adius:
Perspective Projection

Cnnmur orx Dlsphcement

FLAC3D 5.00

©2012 ltasca Consuling Group, Inc.

Perspective Projection

Contour Of X-Displacement
7.26726-02

7.0000E-02
6.0000E-02

(©

FLAC3D 5.00

©2012 ltasca Consuling Group, Inc.

ye: (27.5, 4.8)
Dip/DD/Rall: (90.0,0.0,0.0)
Noma: (0.00,1.00,0.00)

Parspective Projection
Contour orx Dlsphcement

1.19
To000E 01

EY 01
-1.1952E-01

(b)

FLAC3D 5.00

©2012 Itasca Consulting Group, Inc.
Center: (27.5.2.5.24.9)

: (0.
Radius: 8
Perspective Projection

Contour Of X-Displacement
35191E-02
3.5000E-02
3.0000€-02
2.5000€-02
2.0000E-02

et

(d)
Hinh 3. Biéu do ddm mady dich chuyén ngang ciia cdc so dé 1o théng gié bin tdp trung khdc
nhau. (a) so do 1; (b) so' do 2; (c) so do 3; (d) so do 4.
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Bang 3. Cac thong s6 vat Iy va co hoc ciia via than trong mé hinh sb

So Sut hin vach/ Bung nén/ Do dich chuyén twong ddi ciia hai bén
do mm mm hong/mm /mm

1 154 134 436

2 102 112 238

3 45 95 146

4 30 26 70

trén mo hinh va rang budc chuyén vi ngang
va rang budc chuyen vi thang du’ng duogc ap
dung & ca hai bén va day ctia mo hinh. Céc
thong sb vat Iy va co hoc cua céac 16p than
trong mo hinh s6 dugc thé hién trong Bang
1. Ket hop voi kinh nghiém cua ky thuat
chong gitr 10 doc via, xét dén tudi tho dai
cua 1o thong gié hoi luu tap trung, bbn SO
dd chdng gitr duogc thiét ké, trong d6 so dd

1600 1600

el (o] [e] [e] [e] [&

1 khong chong gilr va so dd mo phong s6 cu
thé dugc thé hién trong Bang 2. Bang cach
mo phong d6 6n dinh cua da Xung quanh 10
doc via theo céc so d6 chéng gitr khac nhau,
so d6 chéng gitr hop 1y duoc lya chon théng
qua phén tich so sanh.

5.2. Phan tich két qua mo phong sO

Thong qua mo phong s0, thu duoc cac
dac diém anh hudng cta cac so do chong gir

kD 20X 2200mn Ne0 cat thép

1000

i

.
]

1000

b 21, 8X 4300mm, ddy neo

290 2 400mm > 4, G thep 1a

3000300 L dmm

ming cip nes

11

o

te]

1117
IR

+1

HHHEH : S ™ 5100X1100m
| LILL] - -
Hp @ @ !EI [IJ \% tim gia cd
500 L 900 500 500 500
EZ1. 5> 4300mm ddy neo
@ 20 > zz0onm  MEe oot thép
1600 1500
{uu] 200 Q00 00 00 t=ln]u} 00
.. & 20 > 2E00mm neo cot (llép
ER=
b ;
1 i
| — N
=2 s =

Hinh 4. So' do mdt cit chong giit 16 doc via théng gié tip trung
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khac nhau dén bién dang cua 16 thong gi6
hdi luu tap trung, xem Béang 3; anh hudng
cua cac so do chong gitr khac nhau dén bién
dang cta da xung quanh trong 10 thong gio
hoi luu tép trung duoc thé hién trong Hinh 2
va Hinh 3.

Co thé thay tir Bang 3 va Hinh 2 va Hinh
3 rang khi tang chiéu dai vach va hai bén
neo , chiéu dai cap neo vach va khoang cach
hang gilta neo va cap neo giam, bién dang
duorng 16 gidm lién tuc tir phuong an chong
giir 1 dén phuong an chong gitr 4. Phuong an
1 la phuong an khong chdng gitt, duong 16
bi bién dang nghlem trong. DY lun cua vach,
hai bén hong 10 va do bung nén cua tru lan
lugt 1a 154 mm, 436 mm va 134 mm. C6 thé
thay hai bén 10 thong gid hoi luu tap trung
la than yéu, va do dich chuyen tuong doi
cua hai bén hong 10 1a 16n nhat. Khi cuong
do chong giir ting, bién dang cua duong 10
ngay cang nho. Khi d4p dung phuong an 3,
dd lun cia vach gidam tor 154 mm xudng 45
mm, do hoi ty hai bén hong glarn tor 436 mm
xubng 146 mm va d¢ bung nén cua san glarn
tr 134 mm xuong 95 mm. Co thé thiy tur
cac phuong an chong glu khac nhau rang khi
cuong do chong gilr cua vach va hai bén tang
1€n, pharn vi bién dang da xung quanh giam
dan va do bung nén cua try cing da duoc
kiém soat hiéu qua, cho thay rang viéc chong
gitr vach va hai bén duoc tang cuong co ich
cho viéc klem soat do bung nén cua try. Khi
cuong do chbng glu tiép tuc tang tir phuong
an 3 dén phuong an 4, mirc giam bién dang
va dich chuyén ctia duong 16 1a nho. Do do,
thong qua phan tich so sanh, xem xét cac éu
t6 nhu hiéu qua chéng gii, loi ich kinh té va
thi cong thuan ti€n, phuong an chong gilr 3
duoc ap dung cho 16 thong gi6 hoi luu tap
trung.

5.3. So db thiét ké chong gir 10 doc via

Duya trén cac diéu kién dia co hoc cia
cac loai da xung quanh 16 doc via, thong
qua nghién ciru moé phong s6 & trén, xac
dinh duoc rang duong thong gi6 hdi lu‘u tap
trung dugc chong g1u’ boi “phun ludi neo”
c6 cuong do cao va lyc siét chat trude cao.
Mit cat chong gitr 16 doc via dugc thé hién

trong Hinh 4 va céac thong sb thiét ké chdng
gitr cy thé nhu sau:

Tiét dién dao cua dudng thong glo hoi
luu tap trung 1a hinh chit nhat, chi€u rong x
chiu cao cua tiét dién dao 14 5,3 m x 33m
va chiéu rong x chleu cao ctia mat cit ludi
la 5,0 m x 3,0 m. Ap dung phuong phap
chéng giit chu dong “phun ludi neo” co
cuong do cao va luc siét chat trude cao. Mobi
hang vach duoc bb tri sau neo cdt thép co
®20 mm, L2200 mm va cudng do chiu kéo
la 500 MPa va khoang céach gitta cac hang
12 900 x 1000 mm. Vach duogc trang bi ludi
kim loai luc giac 5300 mm x 1100 mm va
dai thép W cuong do cao 320 mm x 5200
mm x 4,5 mm. Mdi hang vach st dung ba
cap neo cuong do cao ®21,8 mm va L6300
mm v6i khay cuong do cao hinh vom c6
thé diéu chinh 300 mm x 300 mm x 14 mm
va khoang céch gitra cac cap neo la 1600 x
2000 mm. Sau neo cot thep ©20 mm, L2200
m, Cu’ong d6 chiu kéo 500 MPa duoc b tri
0 moi hang cua hong 10. Khoang cach gitra
cac hang 1a 1100 x 1000 mm, véi ludi kim
loai 3600 x 1100 mm va dai thép W cuong
dd cao 320 mm x 400 mm x 4,5 mm. Vach
va hai bén cua 10 dugc neo bang 2 tu}'Ip chat
neo nhya MSK2355, va m6 men xoan trude
tai la 300 N.m. Cép neo vach dugc neo bang
3 tuyp chéat neo nhua MSK2355, va lyc siét
trude cua cap neo la 200 kN. Sau cép neo
chong gitr, b€ tong phun C25 dugc sir dung
dé chong giir bang bé tong phun, va do day
bé tong phun la 150 mm.

6. Phan tich hi¢u trng chong giir

Ung dung thyc dia dugc thuc hién bang
cach su dung so do thiét ké chdng giir ctia 16
thong gi6 hoi luu tap trung cta via than sO
2, va su dich chuyén bé mat va su tach vach
cua duodng 16 da duoc quan sat.

Ung dung thuc dia dugc thuc hién bang
cach sur dung so do thiét ké chdng giir ctia 16
thong gi6 hoi luu tap trung cua via than 5O
2, va su dich chuyén bé mit va su tach vach
cua duong 10 da dugc quan sat.

"Phuong phép do chéo" da dugce su dung
dé quan sat sy dich chuyén bé mit cia
duong 10. May do khoang cach laser duoc
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str dung dé do khoang cach gitra vach va try
cua duong 16 va hai bén hong 10, va két qua
doc chinh xéc dén 1 mm. Sau dao 10, khi
blen dang duong 16 nhanh, quan sat 3 den 5
lan mot tuan Sau khi bién dang duong 16 ¢6
xu huéng 6 on dinh, quan sét 1 dén 2 1an mot
tuan. Két qua quan sat cho thdy bién dang
cua lo thong gi6 hoi luu tap trung 14 nho sau
khi chdng giir cap neo cuong do cao va luc
siét chdt trudc cao, va n6 cd xu hudng on
dinh sau 25 - 30 ngay sau khi dao 16. B9
lan cua vach 1a 50 - 70 mm, d¢ dich chuyén
tuong do6i cua hai bén hong la 100 - 120 mm
va do bung nén cia tru 1a 60 - 70 mm.
“Dung cu do tach vach” duoc sir dung

dé quan sat su tach vach cua duO’ng l1o. Bo
sau dich chuyén ciia diém gdc sau ciia dung
cu do tach 1a 7 m va dg sau dich chuyen cua
diém gdc nong 1a 2 m. Khoang cach lap dat
dung cu do tach vach khong qua 50 m. Dung
cu do tach vach dugc lap dat kip thoi voi dao
10 dé dam bao co thé do tach vach bat ctr lac
nao. Két qua quan sét cho thdy sau khi bién
dang vach on dinh, khoang tach vach cua
mdt duong 10 nho va tong luong tach 1a 35
mm, cho thiy do 6 6n dinh cua da xung quanh
mat duong 1o tot va so d6 co thé kiém soat
hi€u qua sy bién dang cua da xung quanh.

7. Két luan

1)Lo thong gi6 hoi luu tap trung la1o doc
via dugc dao doc theo via than s6 2. Hai bén
hong 16 thong gio h01 luu tap trung via than
s6 2 yéu. Véach chu yéu dugc ciu tao tir 16p
da ctmg trung binh 20 - 40 MPa va cat két
pha sét yéu dudi 20 MPa ngoai trir mot phan
nho cat ket cung

2) Péi voi via than yeu ban chat cua
cong nghé chong gitr bang vi neo la dam
bao luc chéng gitt ban dau cao va kha nang
tang cu’orng suc chiu lyc hi¢u qua. Két hop
voi cong ngh¢ chong gitr duong 16 hién dai,
nguyén 1y thiét ké chong gilt bang vi neo
trong duong thong gio hdi luu tap trung cua
via than s6 2 dugc dua ra: su dung hé théng
chong giir bang vi neo va cap neo cuong do
cao; ap dung chéng gitr tai trude cao va do
cung cao dé phat huy hét kha nang chiu lyc
ciia da xung quanh. Chéng giit gia cb cap

neo dy mg lyc truge cao.

3) Sau khi trién khai chong gitt cudng
dd cao va dy ng lyc trude cao trong duong
thong gi6 hoi luu tap trung, bién dang cua
dudng 16 dugc kiém so4t hiéu qua va so )
chbng giir co thé dap ung cac yéu cau vé an
todn san xuat.

Méc du bai bao nay da nghlen cuu so bo
cong ngh¢ chong gitlr bang vi neo tai 10 doc
via trong via than mém, c¢6 y nghia huéng
dan nhét dinh cho k¥ thuat thyc té, nhung
nodi dung nghlen ctru chua toan dién va mot
s6 cong viée van can duoc thao luén thém:

1) Trong nghién ctru dién hinh vé mg
dung ky thuat 1o doc via, co thé lya chon
cac tuyén duong dlen hinh ¢6 céc diéu kién
dia chat khac nhau dé thiét ké va ung dung
chong g1u nham c6 dugc nhiéu ky thuat
chéng giir hon.

2) Trong thiét ké so do chong glu van
con cho dé cai thién so d6 chdng glu duoc
dé xuat trong bai bao nay. Do do, dé cai thién
hon nita hiéu qua chdng giir cua so do chong
glu bang vi neo trong duong 16 voi dd mém,
can phai tdi uu hoa cau tric chong gitr.
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Cong ngh¢ dao va chong 10 & ving dat da yéu bi
pha huy do kién tao

>>KS. Tran Tién Hué, Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin

Tém tit: Su hién dién cia cac vung dat da yéu va bi pha huy do kién tao lam giam tde do
dao 10 va sy an toan cua viéc tién hanh cf)ng tac mo. Cac Vl‘lng nhu vay thu:(‘)ng bi gid1 han
boi cac pha huy theo chiéu thang dung va gan thang dimg gop phan lam yeu va mat tinh on
dinh cua kho1 da va quing. Trang thai tu nhién bi pha huy, ddc biét 1a do qua trinh khai thac
mo, giy ra cac bién dang do sy phan bo lai va tap trung u’ng suét vao khdi dé ranh giéi cung
hon. Hon nira, trong khoi da cua chinh ving kién tao, cac ung suat dang ké do su sup do cua
nd khong du:(yc hinh thanh. Do d6, khi trién khai cac giai phap dé dao va chong cac duong 10
trong vung kién tao, khéi da nén du:(yc coila yeu va bi nghién v manh voi cac khéi cdu trac
roirac. Thanh phan ¢& hat cua khdi da cua Vung kién tao thay doi trong pham virdng - tir vai
den hang chuc cm. Bai bao nay nghlen clru cac dac diém vat 1y va co hoc cua trang thai ing
sut-bién dang cta khéi da thudc ving dat da yéu do pha huy kién tao va cac da vay quanh
¢ ranh gidi va trén co sd nay, dé xuat cong nghé dao va chong 10.

Abstract: The presence of weak and tectonically damaged rock zones is accompanied by
a decrease in the speed of heading and the safety of mining operations. Such zones are
often limited by vertical and near-vertical damage that contributes to the weakening and
instability of the rock and ore mass. The natural state of damage, especially due to mining
processes, causes deformations due to the redistribution and concentration of stresses in the
harder boundary rock mass. Moreover, in the rock mass of the tectonic zone itself, significant
stresses due to its collapse are not formed. Therefore, when implementing solutions for
excavation and support of tunnels in the tectonic zone, the rock mass should be considered
weak and highly crushed with discrete structural blocks. The grain size composition of the
rock mass of the tectonic zone varies in a wide range - from several to tens of centimeters.
This paper studies the physical and mechanical characteristics of the stress-strain state of
rock masses in weak soil and rock areas due to tectonic destruction and surrounding rocks
at the boundary and on this basis, proposes the technology of excavation and tunnel support.

1. Mé diu

Thuat ngLr Vung dat da yeu ' da tré nén
pho bién va duoc sir dung rong rai trong dia
chat, khai thac mo, co hoc dia chat, kién tao,
dia dong lyc hoc va dia chan hoc. Nguoi ta
biét rang trong qua trinh khai thac ham 1o,

* Vung nrt ne,

« Nut glao cat cua cac dut gay,

 Nut glao cét clia cac nirt ne

* Vung g1a1 nén cua da va dat

* Vung gian no,

. Vnng chiu anh hudng cua cac dut gay

cac viung dat da yéu duoc phat hién trong
céc hoat dong khai thac mo, noi khdi d4 dich
chuyen hoac gan nhu 6n dinh. Cac khu vuc
rleng 1¢ ctia khoi da tai cac giao diém cua
cac vung dich chuyen voi cac hoat dong khai
thac mo tré nén tham va khong 6n dinh. Sy
xuat hién cua cac vét nut 1a do cac loai ing
suét khac nhau phat sinh trong qua trinh
chuyén dong cua 16p vo trai dat.

Cac vung dat da yéu co the bao gom:

« Viing bi pha huy do kién tao,

« Vung dit gdy phan tach gan nhu song
song,

gayra g1a1 nén va syt lin dat bén trén, thuong
dong vai tro 1a nén tang hd trg ctia nhiéu vat
thé khac nhau,

. Vung khdi da di dong, ban 6n dinh,
khong 6n dinh, v.v.

Van de dao va chéng 16 trong cdc vung
dat da yéu do kién tao (goi tit 1a vung dat da
yéu) 1a nhiém vu khoa hoc va thuc tién mang
tinh thoi sy nhdm dam bao an toan trong qué
trinh khai thac trong cac loai da bi pha huy
va khong 6n dinh.
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Vi tri va kich
thwdre wirc
tinh ciia
ving gidng
nhw dat

Hinh 1. Vi tri cdc ving dit dd yéu
do kién tao

Duya trén cac dic diém dia ciu trac tu
nhién cta cac Vung dat da yéu duoc xem X€t,
vigc lya chon cong nghé dao va loai vi chbng
can tinh dén cac yeu to sau:

- Su sup d6 nghiém trong ctia gwong 16 va
vach 10 sau khi dao 10;

- Duy tri tinh on dinh cta khoi d4 mo
trong thoi gian ngan (du0’1 4 gi0);

- Cac thanh phan cdu tric cua két ciu
chong phéi chiu tai trong tir trong lugng cua
khoéi da bi sup do.

bé tim hiéu cong ngh¢ dao va chbng 10
¢ vung dat da yéu do kién tao, bai bao tim
hiéu cong trinh nghién cau vé cong ‘ngh¢
nay tai Vung dat da bi bi pha huy do kién tao
trong cac than quang cua mo “Decades of
Independence” cua Kazakhstan (Khromtau
Kazakhstan) Trong Hinh 1, céc Vung bi
gid1 han bai cac pha huy thang dung va gan
thang dung g6ép phan 1am yéu di va mat tinh
6n dinh cua khéi da va quing.

Bing 1. Céc thong sé thiét ké ciia vi chong két hop nhiéu cip

buong kinh c6t thép: 20 mm

Céu kién vi Théng s6 k§ thuat Khuyén nghi quy cach lip dit, kich
chong thude
Neo ma sat Cuong d6 lién két 0,120 MN Khoang cach neo 0,3 m, chiéu dai 3,0 m Do
trén mét doc hudng 1€n theo goc 10-15°
Kha nang chong bién dang
0,120 MN
Ludi thép 4 thanh c6t thép #140 Khoang cach 1,0 m

Bé tong phun cbt soi | Cuong d6 nén 35 MPa

Dbi véi hong va vach 10 50 mm (t6i thiéu)

0,305 MN

Kha ning chong bién dang

-chuky 1 He¢ s6 hap thy ning lugng Déi v6i chong guong 10 25 mm (t6i thiéu)
RDP sau 28 ngay - 450 J

Lud6i han Puong kinh 8 mm Dé gia cb hong va vach 10

Khoang cach giita cac 6 vuong 0,1 m

Neo ma sat SS46 Déi voi hong va vach 1o
Kha ning chong bién dang Theo luéi 6 vudng 1,0 m x 1,0 m, chiéu dai
0,120 MN 3,0m

Neo cap ®17,8 mm Theo luéi 6 vudng 1,0 m x 1,0 m, chiéu dai

6,0 m Lap dat & do cao 1 m so v6i mat dat,
budc vao luai thép

Bé tong phun cdt soi
- chuky 2

Cuong d6 nén 35 MPa
Hg¢ so6 hap thu nang luong
RDP sau 28 ngay - 450 J

Déi v6i hong va vach 16 - 100 mm (ti
thiéu)

17  Bantin Tw van & Cong nghé Mé




XAY DUNG MO

2. Cong nghe dao va chong 10 trong vung
dat da yéu

Dua trén phan tich cac dac diém dia chét
cta khdi va cac gia dinh dugc chap nhan,
cong ngh¢ chong 10 két hop nhleu cap da
dugc phat trién de dam bao tinh 6 6n dinh cua
khoi dét khong gan ket nit né manh. Loai
va thanh phan ciia cac cau kién vi chong két
hop dugc trinh bay trong Bang 1.

Cong nghé va két cau duoc thlet ké cua
loai vi chéng nay c6 lién quan dén chu trinh
cong nghe dao 16 va bao gdbm chudi cac hoat
d6ng va quy trinh sau. Dau tién, mot 16 khoan
tham do dugc khoan dén do su it nhat I15m
trude khi giao cit voi ving dat da yeu Cong
tac khoan tham do dugc thyc hién dé ' nghién
ctru va lam rd céc diéu kién dia chit trudc
khi bat dau cac hoat dong dao lo. O giai doan
thtr hai, thyc hién viéc g1a cb truc tlep, bt
dau it nhat 5 m trude khi giao cat voi dat da
cua vung dat da yeu vé mat kién tao (khoang
cach dén ranh gidi ving duoc xac dinh béng
cach khoan tham do). Viéc gia c¢b duoc thue
hién theo ting cap do theo trinh ty sau:

- Lap dat neo ma sat (SS46) dai 3,0 m
theo goc hudng lén trén 10-15°, la khoang
gia c0 vuot trudc;

- Lap dat ludi thép tryc tlep tai mat guong
1o @é sau do c¢b dinh day cap;

- Tién guong 10 ¢& 1 m trong khdi da bo
101 cua vung kién tao;

- Phun mot 16p bé tong phun cot soi day it
nhat 25 mm trén mit gwong 16 va it nhat 50
mm trén vach 10 va hai bén hong duong 1o dé
ngan khéi da v vun. Néu can, loai guong 10
nay dugc thuc hién theo tirng giai doan trong
qua trinh v€ sinh guong 10;

- Lap ludi han trén véach 10 va hai bén
hong bang bu long kep vao neo ma sat SS46;

- Lip neo cap ¢ hai bén hong va vach 10,
duoc budc vao cac ludi thép da lap dat trudce
do, cach guong lam vi¢c 1,0 m;

- Phun mdt 16p bé tong phun cdt soi day
100 mm dé cach nhiét dau neo, ludi han,
luoi thép.

Sau do6, 1ap lai chu trinh dao 16. Su khac
biét chlnh so voi cac phuong phap dao va
chéng 16 hién nay la sy hién di¢n cua cac
ludi thép, duoc lap dat voi khoang cach 1,0

m khi guong 10 tién guong. Phuong phép
chéng 10 duge trinh bay tlep tuc & khoang
cach 5 m sau khi roi khédi vung klen tao yeu.

Cac dic diém hoat dong can thlet cua
phuong phap chéng 10 duoc thiét ké dat
duogc bang cach tuan thu nghiém ngat trinh
tu cdc bude trén véi viée theo doi thuong
xuyen tinh trang cua kh01 dat da ph1a trén.
Khi 4p dung dao va chong bang cong ngh¢
nay, mot so yéu cau va khuyén nghi nhat
dinh dugc hinh thanh:

1. Khi dao cac duong 10 doc via song
song, dé duy tri tinh 6 oOn dinh cua try bao vé
gilra céc du:ong 10, can theo doi thém cac
blen dang cua kh01 dat da mo va tang cudng
chbng 10 & Vung dat da yéu do klen tao.

2. Pao va chong 16 ctia ving klen tao yeu
lam glam cuong do guong 10 chuén bi, diéu
nay can duoc tinh dén khi lap lich t6 chirc
guong 0.

Dua trén cac dic diém vat 1y va co hoc
ctia khdi da tao nén Vung kién tao yeu co
kha nang cao la da roi rac khong két dinh
¢ vach 10 va hai bén cua cong trinh ngay
ca sau khi da dugc dong va hd tro. Ve van
dé nay, su hd trg phai dam bao tinh 6n dinh
cua guong 10 dudi tai trong tinh tir cac tang
da nam phia trén. Tai trong tinh trén guong
16 duoc tinh toan bang gia thuyét Terzaghl
theo do, trong cac du:ong 10 & do sau dang
ké trong khdi dat d4 yeu cuong do tai trong
trén vach 10 dugc udc tinh theo do sau cua
anh hudng neo, dugc xac dinh boi danghinh
hoc cua duong 10.

Fim

Hinh 2. Hinh dgng dwong lo dugc
khuyén nghi
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Nguyén t?ic anh huéng neo nam ¢ kha
ning cua khoi dat da yéu chuyén sang trang
thai tu chong ¢ do cao nhat dinh phia trén
duong 10 do lyc ma sat tdc dong doc theo
ranh gioi cua cac dat da (Hinh 3).

Mt dit

""-?-'1'.""'.':-__'1::II'\'.f" o TR

ik

Cat thep tw ha tror

Sikc bén
ma sat

Hinh 3. So dé tinh todn tii trong lén
vi chong

Theo nghia vt 1y, nguyén tac xac dinh
kha nang cua dat dd phia trén dudng 1o
truyén trong luong cuia chiung sang cac dat
da & ca hai bén hong cta duong 10. Ti€u chi
dé tinh toan lya chon cac két cau chong ¢ cac
vung dat da yeu la kha nang chong do dé git
dat da phia trén bi pha v& cau tric ban dau
do cong tac khai dao véi hé s6 an toan 1a 1,5.

Co tinh dén két qua danh gia tai trong
thuc hién bang gia thuyé€t Terzaghi, cac
thanh phan cau trac sau day cua h¢ thong
neo nhieu cap dugc khuyén nghi s dung:

1. Neo cap don va neo ma sat loai SS46;

2. Bé tong phun cot s¢i voi cac thong so
sau:

- Cuong do nén 8 gio - 5 MPa;

- Cuong d6 nén 28 ngay - 35 MPa;

- Hé s6 hap thu nang luong RDP cho ngay
thar 28 - 450 J;

3. Lu6i han ¢6 duong kinh 8 mm;

4. Ludi thép - 4 thanh cot thép so 140 co
duong kinh 20 mm. .

Dua trén két qua 1ap mo hinh, chi€u cao
cua vat liéu bo ro1 dugc tinh toan c6 tinh dén

Chida ok meo ciap, m

& T & # i@ @i 03
1
[
1
i

hé s diéu chinh Hp ult bang 0,73 va cao hon
8 m so voi duong 10 doc via van tai. Doi véi
dd sau bd roi 8 mét, can c6 neo cap dai 9,5
m vdi khoang cach 1,0 m trén lugi vudng voi
h¢ s6 an toan yéu cau la 1,5. Tinh toan tom
tat v€ cac thong so gia ¢ dugc dua ra dudi
dang biéu d6 trong Hinh 4.

13 14 15

FEE LY

05 0607 08 09 1011 1213 1415161718192 21"
Cte Iy gitka cac neo cap theo giin hwdi

i

Hinh 4. Sw phu thugc ciia chiéu dai cin
thiét cua neo cap vao lwoi lap dat

Du kiéq st dung bién phap gia cérnéng
cao khoi dat da vay quanh bang cach lap dat
thém neo ma sat xuyén tdm (Hinh 5), sau d6
phun bé tong cot soi d€ giam nguy co pha vo
tinh on dinh cta cac duong 1o.

Neo hnpémg tam

'I,*'" Neo viegt triroc

Luéi thép

Hinh 5. So do vi chong vwot trude
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Bing 2. Vi tri kiém sodt chit lwong két céu vi chong trong qud trinh khai
thdc ¢ cdc vang dat da yéu va bi pha huy

Noi dung danh gia chit lwong

Bién phap kiém soat chit lwong

Kiém tra viéc chong neo

Kiém tra truc quan hé thong vi chong da lap
dat va do sau cua chu ky dao, kiém tra tinh
chlnh xac cua viéc thuc hién cac khuyén nghi
vé lap dat hé thong vi chong va dao

Sup d6 & khu vyc xung quanh

Giam sat cac dudng 10 khong duoc chdng
trong qua trinh dao va don sach guong lo,
cling nhu trude va trong qua trinh lap dat h¢
thong vi chdng dé xac dinh hinh dang cua
cac duong 16 da dao va muc d6 sup do hodc
cac chi so ciia ving kién tao

Chét luong 1ap dit vi chong

Thir nghiém kéo neo di lap dat

Thtr nghiém bé tong phun

Giam sat sau khi phun bé tong dé so sanh véi
bé mit khong duoc gia cd va danh gia do
day cua 16p bé tong phun di d6

3. Kiém soat chat lu’o’ng dao va chong 10

Sau khi dao 10 va lap dat ket ciu chbng
trong ving dat da yeu do k1en tao, thuong
xuyén theo doi chét luong lap dit két cu
chong va xac dinh su phu hop ctia cac thong
sO cua két cdu chong va hinh dang cua cac
duong 10. Cac ndi dung dé kiém soat chat
luong dugc dua ra trong Bang 2.

4. Ket luian

Tém la1 can luu ¥ rang trong van de quan
Iy t6i wu qua trinh dao 10 trong diéu kién
khai thac va kién tao phtrc tap, can phai tinh
dén cac bién phap tong quat néu trén:

- Cho phép thay doi hinh dang cia céc
duong 10 thanh mét cong hoan chinh;

- Sir dung vi chbng vuot trude bat budc;

- Tdc d9 tién guong mot 1an nd min khong
qua 1,0 m;

- Bit buoc ap dung bé tong phun cdt soi
bang cach phun bé tong;

- De ngan ngura vat li¢u roi vai, can xem
xét chong guong 10 bang cach phun mot lop
bé tong phun cot sgi day 25 mm trong moi
chu ky dao 10;

- Pé xuét lap dat ludi thép sau mdi 1,0 m.
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Tw dong hoa va ro-bot hoa cac cong tac mo
10 thién

>>ThS. Pham Xuan Trang, KS. Tran Tién Hué,

Cong ty CP Tu van dau tw mé va cong nghiép - Vinacomin

Tém tit: Qua trinh chuyén doi so cua cac doanh nghlep khai thac mo trén thé gioi la chang
duong dai. Céc giai doan phat trién cta qua trinh nay dlen ra cung voi sy phat trién cta cac
cong nghé 151 dai dién cho cac tru cot cua chuyén doi s6 (DT) trong nganh mo nhu: Ty dong
hoa, Robot va Hoat dong tir xa; Internet van vat (IoT), Cam bién thong minh/Thu thap dir
liéu thoi gian thuc IoT; Phan tich, Tri tué nhan tao (AI)/Hoc may (ML); Ban sao k¥ thuét sd.
Bai bao nghlen ctru kinh nghlem cua Cong ty VIST Group, Nga trong viéc tu dong hod va
r6-bdt hoa cac cong tac mo 19 thién d€ hi€u cach thirc tich hgp cac cac cong nghé ky thuat
s6 vao ung dung thuc té chuyén doi s6 nganh mo.

Abstract: The digital transformation process of mining enterprises in the world is a long
journey. The development stages of this process take place along with the development of
core technologies representing the pillars of DT in the mining industry such as: Automation,
Robotics and Remote Operations, Internet of Things (loT), Smart Sensors/Real-time Data
Collection loT; Analytics, Artificial Intelligence (Al)/Machine Learning (ML); Digital Twin.
The article studies the experience of VIST Group Company in automating and robotizing
open-pit mining operations to understand how to integrate digital technologies into practical

applications of digital transformation in the mining industry.

1.Mé dau

Chuyén doi so (Digital Transformation -
DT) trong nganh moé la mdt qua trinh thay
dbi theo chiéu ngang trén toan bo chudi gia
tri cua nganh mo, tir tham do dén san xuét
cac san pham cudi cung, thuong mai hoa
chtng va dong cira mo. Co thé xac dinh mot
tap hop cac cong ngh¢ 161 dai dién cho cac
tru cot ciia DT trong nganh mo nhu: Ty dong
hoa, Robot va Hoat dong tir xa; Internet van
vat (IoT), Cam bién thong mlnh/Thu thap
dir liéu thoi gian thyc IoT; Phan tich, Tri
tu¢ nhén tao (Al)/Hoc may (ML); Ban sao
ky thuat so Thyc t€ cho thdy, cac giai doan
chuyén d6i s6 cua cac doanh nghiép khai
thac mo trén thé glO‘l la chang duong dai.
Vén dé 1a & chd cac cong nghé ky thuat sd
no6i trén khong dugce ap dung mot cach don
lé ma duogc tich hop trong cac ing dung de
dap ung nhu cau thuc té cua nganh mo. bé
6 thé hleu rd hon céch ma cac cong nghé
ky thuat s6 duoc str dung trong thuc té, dudi
day s€ xem xét ung dung ty dong hoa, ro-
b6t hoa cho mo 19 thién ciua Cong ty VIST

Group st dung cac cong nghé ky thuat sb &
trén.

Hoat dong chinh cua Cong ty VIST Group
(cong ty con cua Tap doan TSIFRA, LB
Nga) 12 tao ra cac hé thong thong tin dé quan
ly doanh nghiép khai thac mo. Kinh nghiém
cua Cong ty tich Iy trong hon 30 nam tai
cac doanh nghlep khai thac mé 16n nhat thé
giéi da g1up hinh thanh cac g1a1 phap toan
dién dé nang cao hi¢u qua va an toan cua
doanh nghlep C6 thé ndi rang trong nhiing
thap ky gan day, Cong ty VIST Group da
tham gia vao qué trinh chuyén doi s6 cuia céc
doanh nghiép khai thic mo, tirc 1a thay ddi
phuong phap quan Iy doanh nghi¢p & moi
giai doan tao ra gla tri trong hoat dong kinh
doanh c6t 15i cia minh thong qua viéc sir
dung cac cong nghe thong tin hién dai. Thuat
ngit "chuyén d6i s6' ' chi méi xuat hién phd
bién trong nhung nam gan day va ngay nay,
nha nudce va xa hoi dang ngay cang quan tam
den cac van dé chuyén d6i sd, kinh té sé va
sO hoa doanh nghiép. Nhung ly do thyc sy
khién Cong ty chu trong dén chuyén doi s6
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nhu vay la gi va liu do co6 phai chi la chay
theo trao luu 601 moi khong‘7 Cac quy trinh
chuyen doi sb trong thyc t€ khach quan va
can thlet nhu thé nao? Nhiéu nha phan tich
tin rang chuyén d6i s duoc coi la co hoi de
nam bat thi truong méi, 1a co hoi dé téi wu
hoa cac quy trinh kinh doanh ndi bg va giam
dang ke chi phi. Diéu nay ciing dugc ching
minh bang nhleu nam kinh nghiém cua Cong
ty trong viéc trién khai cac hé thong quan ly
khai thac 10 thién tai cdc doanh nghiép khai
thac mo cua Nga ]

2. Cac giai phap chuyén doi s6 & mé 1§
thién

Khi n6i vé cac quy trinh chuyen d6i sb
trong nganh mo, 1a mubn noéi dén muc tidu
cudi cung la tao ra mot doanh nghiép khai
thac mo k¥ thuat so. Trong so dd duoc trinh
bay (Hinh 1), c6 the thdy nhiéu thanh phan
phan mém va phan cu'ng cling nhu cong
nghé san xudt khai thac mo ky thuat s6: dleu
ph01 khai thac 16 thién va ham 10, hé thong
truyen dir li¢u khong day, may bay khong
ngum lai dé xay du'ng mo hinh mo ky thuat
s0, hé thong dinh vi nhan su, hé thong dinh
vi €6 d6 chinh xac cao, h¢ thong RADAR de
du doan do 6n dinh bo mo, hé thong lap ké
hoach khai thac, hé théng quan 1y an toan

Cin bing kim loai

Quan K- chat
hgug

Quzn by an toan

cong nehisp

Wgzin ngira va

cham

Binb v nhin =i

cong nghiép va cac hé thong ky thuat sb
khac.

H¢ théng quan 1y hién dai (dleu do, dleu
ph01) phu’c hop khai thac mo va van chuyen
chiém vi tri trung tdm cua doanh nghlep khai
thac mo ky thudt s0. Cac hé thong nay hop
nhat, tich hop tat ca cac hé thong khai thac
mo 10 thién ky thuat sé va phan 16n quyét
dinh hi¢u quéa va mirc d¢ an toan cong nghiép
clia san xuat khai thic mo.

Cong ty VIST da phat trién va bat dau
trién khai H¢ théng tu dong héa quan ly cho
cac to hop khai thac va van chuyén ctia mo
10 thién (ABTOMaTU3UPOBAHHBIC CHUCTEMBI
yIpaBJICHUSI TOPHO-TPAHCIIOPTHBIM ~ KOM-
mwiekcom - ACS GTK) c6 tén " KARYER"
(mo 19 thién) (Hinh 2) tai cac doanh nghiép
khai thac mo6 vao cudi nhitng nam 1990, va
hién nay n6 dugce st dung tai hang chuc mo
than va mé quang cua tat ca cac loai khoang
san ran.

Hé¢ thong 'KARYER" la vi du cho thiy
cach cac quy trinh chuyén d6i s6 cua mot
doanh nghiép khai thac mo di phat trién
trong nhung thdp ky qua. Giai doan quan
trong cua qua trinh chuyén ddi sb bat dau
vao dau nhitng nam 1990. Trong giai doan
nay, cac cong nghé dinh vi vé tinh trudc day

X "™
Thiat bi khéme neveén L
lip md hinh 3D mo
Hi thing quin v chié
begm npayen héu

Hinh 1. Doanh nghigp khai thac mé ky thudt so
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Cic hé thong ERP. Tw déng hoi
quy trinh céng nghé, Dich vy k§

thuit va sira chira, ﬂilrhtrf

\

Hé théng truyen di Liéu

Neuin sit dung

hé thong

Hinh 2. Ciu triic ciia ACS GTK "QUARRY"'

dugc phat trién cho muc dich quan sy bat
dau dugc sir dung rong rai trong nganh cong
nghigp, bao gom ca khai thac mo.

Pong thoi, vao nhiimg nam 1990, céc
cong nghe GIS dé x@y dung m6 hinh 3 chleu
cia mo6 khoang san bat dau phat trién nhanh
chong. Qua trinh chuyen dodi so cua doanh
nghlep khai thac mo vao thoi diém do gan
lién voi su xuat hién cua cac hé thong dau
tién de diéu ph01 thiét bi khai thic mo va van
chuyen trong cdc mo 19 thién, 1dp mo hinh
dia chat va hé thong lap ké hoach khai thac
mo. Hon nita, cac quy trinh chuyén d6i sb
trong nhiing thip ky qua da bam sat theo su
phat trién cua cong nghe dinh vi v¢ tinh, vién
thong, cong ngh¢ may tinh, cam blen va dién
ter vO tuyén. Khi chung phat trién, cac quy
trinh chuyen d6i s6 dd bao phu mot pham vi
ngay cang tang cac nhiém vy san xuat khai
thac moé & cap do thiét bi riéng 1¢, doanh
nghlep va cong ty quan ly, va cac giai phap
sO cua Tap doan VIST va cac mo6-dun chue
nang ctia h¢ thong KARYER da chuyen tr
cac nhiém vu don gian nhit 1a chan doan va
kiém soat hoat dong cua thiét bi khai thac
mo, giam sat, ké toan, thong ké sang tdi wu

hoa va h¢ thong quan ly hién dai thong minh
bang 1o0- bot ACS GTK KARYER ciing dan
dan chuyen doi va ngay cang co duogc cac
dic tinh cua hé thong quan Iy an toan cong
nghlep va khai thac 1§ thién tich hop (ACS
OGr va PB) (Hinh 3)

Nguyén nhan cua sy phat tr1en nhanh
chong cua qua trinh chuyen d6i s6 phai 1a do
tinh kha thi vé€ mat kinh t€ ctia cac quy trinh
s6 hoa, didu nay anh hu’O’ng dang ké dén hiéu
qua va mirc do an toan cong nghiép cua cac
doanh nghlep khai thac mo. Tinh kha thi d6
va nhu cau trién khai cac cong nghe quan ly
s6 méi trd nén dic biét rd rang voi su xuat
hién cta nhu'ng chu s& hitu va cht nhan thuc
su de quan 1y cac cong ty khai thac mé vao
cubi nhitng nim 1990 va dau nhirng nam
2000. Cac doanh nghiép bt dau hoat dong
theo cach moi, ting doanh thu va giam thiéu
chi phi. Chi bang cach tiét ki¢ém nhién ligu,
chi phi trién khai cac hé thong diéu do dau
tién di duoc hoan von trong vai thang

3. Cac glal doan chinh cua qua trinh
chuyen dbi s6 cac mod 10 thién
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Cic hé théng tw quan tnn
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Xe tw 46 mo 16 thuén
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Hinh 3. Cic gidi phdp ky thudt sé ciia
Cong ty VIST Group

C6 thé xac dinh mot sO _giai doan chinh
cua qua trinh chuyen déi sd, turong ung voi
muc d6 phat trien cong ngh¢ (Hinh 4) Moi
giai doan chuyen d6i s6 déu gan lién véi viée
tang hi€u qua va an toan cong nghlep Viéc
dua vao st dung cdc cam bién va h¢ thong
chan doan va diéu kh1en tu dong da dan dén
viéc ting nang suit thiét bi ¢ cac giai doan
dau. Vi du, hé thong kiém soat tai trong va
nhién li€u do Cong ty VIST phat tri€n vao
dau nhu'ng nam 2000 va hién dugc lap dat
trén tat ca cac xe ty d6 khai thac 19 thién
BELAZ c¢6 suc nang tir 55 tAn tro 1én da
gilip ting ning suit van chuyen hang héa 1én
6-8%. Hi¢n nay, hé thong nay cling da trai
qua qua trinh chuyen 601 va cho phép kiém
soat cac thong so6 nhu chét luong duong 6 0,
chat luong lai xe va tinh trang hé thong treo
(bd phan lién két khung gam xe va banh xe)
trén cung mot co s¢ phan cung, nho vao sy
phat trién cua céac thuat toan va phan mem

Su tang truong hon nita vé nang suét cia

thiét bi khai thac mo ¢ g1a1 doan dau cua
qua trinh chuyen d6i s6 co lién quan dén
viéc phat trién cac phién ban dau tién cua
ACS GTK "KARYER" duéi dang hé thong
giam sat va kiém soat dya trén cong nghe
dinh vi v¢€ tinh va lién lac vo tuyén. O giai
doan chuyen d01 s6 ndy, cac van dé vé tich
hop céc h¢ thong tu dong duoc su dung tai
doanh nghiép dé 1ap mo hinh dia chat va lap
ké hoach hoat dong khai thac, dé phan tich
hoat dong san xuat va tai chinh, bao tri va
stra chira, v.v. cling da duoc giai quyét. Neu
khong co sy tich hop nhu vay, s€ khong the
co tieén trlen hon nira trén con dudng chuyén
d6i s6. Két qua 1a ning suat to hop khai
thac mo tang 5-20%, chi phi van hanh giam
7-10%, hé so san sang k¥ thuat tang 7-10%,
chi phi sir dung nhién li€u ngoai muc tiéu
giam 15-100%.

Cac giai doan tiép theo cua qua trinh
chuyen d6i s6 lién quan viéc trién khai cac
hé thong dinh vi c6 d6 chinh xéc cao, viéc su
dung cac h¢ thong nay cho phép tdng nang
suat cua gian khoan lén 11-25%, t01 uwu hoa
va tu dong hoa céac hoat dong khoan nd min.

Ngoa1 ra, viéc su dung céc hé thong dinh
vi ¢6 d6 chinh xdc cao cho phép gidi quyet
cac vin d¢ da muc tiéu vé téi wu hoa van
chuyén hang héa va quan ly chat luong
khoang san, gitp tang nang suat van chuyen
hang héa thém 5-10% va 6n dinh chat luong
quiang dén nha may ché bién. Trong qua
trinh phat trién cac thuat toan dé t6i wu hoa
van chuyén hang hoa, Cong ty VIST da st
dung cac phuong phép Tri tu¢ nhan tao - mot
trong nhing cong cu chinh cua cac giai doan
Chuyén d6i s6 hién dai.

Céc phuong phap Phén tich du doan va
Phan tich dir li€u 16n ma gan day da dugc
thao luan nhiéu lién quan dén cac chuong
trinh chuyen 601 s, cling dugc su dyng de
giai quyét cac van dé cy thé vé san xuat khai
thac mo. Thuat ngu "Dt li¢u 16n", thuong
dugc str dung gan day, s€ khong c6 y nghia
g1 néu khong co cac giai doan chuyen do6i
sO kéo dai nhiéu nam trude co lién quan
den hoat dong va tich liiy dit li€u cua cac hé
théng diéu phdi. Nho d6, cac phuong phap
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Téi wu hod, tich
hop, an toan
- Ming cao ndng suit
thast bt mo: 10-15%
- Chit hromg quing én

dink

- Ming cao ning suit
piin khoan- 15-20%
- s chi phi khoan 2-

Dir liéu lém va
Phiin tich dr bao

2020

Quén 1y bai thiét bi mo

> San xuat mo s6

(Pieu phoi cong tac
ma va an toan)

Hinh 4 Cdc giai doan chuyén doi so ciia doanh nghiép khai théc mé

phan tich Dt li¢u 16n va phuong phap Phéan
tich dy doan cho phép cac giam dbc cong ty
dua ra cac quyet dinh chién lugc quan tron
theo thoi gian thuc dua trén dir li¢u cu theé,
thay vi cac gia dinh. Theo céc nha phan tich,
tiém nang st dung Dt liéu 16n trong nganh
khai thac mé va luyén kim dén nam 2025 s&
1€n t6i 11 ty d0 la. Qua trinh chuyen doi sang
thiét bi khai thac mo bang ro-b6t va cong
nghe khong nguoi lai dé khai thac khoang
san da xuét hién trong nhung nam gan day la
mot g1a1 doan hién dai ctia qua trinh chuyén
ddi s cua céac doanh nghi¢p khai thac mo.
Qua trinh chuyén doi sang cong nghé khong
nguoi lai trong khai thac mé 16 thién la
khong thé néu khong st dung kinh nghlem
cua tat ca cac g1a1 doan chuyén ddi sé trude
d6. Trang bi cac t6 hop khai thac mo va van
tai bang hé thong quéan ly hién dai 1a diéu
kién tién quyet dé phat trién thanh cong cac
cong nghe ro-bdt tai cac doanh nghiép khai
thac mo.

Tinh kha thi cua vige st dung cong nghé
10- -bét dua trén cac yéu to vé hidu qua kinh
té va tang mirc do an toan khi sir dung cong
ngh¢ khong nguoi lai.

Co thé dat dugc hi¢u qua bang cach giam
thiéu thoi gian, chét ciia thiét biro- -bdt. An ca,
thay ca, nhu cau c4 nhan - tit ca nhiing thoi
gian chét bat budc cua thiét bi déu khong c6

trong truong hop su dung thiét bi khai thac
mo 10 thién ty dong. Nhleu hoat dong san
xuét khac nhau cling co thé duoc tdi wu hoa,
vi du nhu viéc chét tai va d& tai xe ty d6 mo
16 thién. Theo udc tinh cua cac chuyén gia,
mot xe tu d6 10- -bét trung binh 130 tan co6 thé
tang nang suat 1€n 16-18%. Tiét kiém dang
ké va tang tudi tho cua thiét bi khai thac mo
cling co thé dat dugc thong qua viéc su dung
thiét bi "co klern soat" hon, glam tai nan va
su cb. Nhung vé lau dai, c6 thé dat dugc
muc tiet kiém va giam chi ph1 san xudt 16n
nhat khi su dung th1et bi r6-bt bang cach
thay d01 cac thong s6 dia cong nghé: goc doc
suon tang mo 10 thién, chiéu rong cua duong
0 t0 va céc thong s6 khai thac 19 thién khac.
Yéu té an toan cing rat quan trong. Cong
ngh¢ khong nguoi 1ai s€ cho phép cac hoat
dong khai thac mé ¢ nhiing khu vuc c6 muc
d6 6 nhiém khi ting cao - do tu nhién va do
con nguol tao ra (vi du, sau mot vy nd), va
dua cong nhén ra khoi céc khu vuc khai thac
nguy hiém do cac yéu té dia chat-mo va ky
thuat-mo, tao diéu kién lam vigc thoai mai
va an toan va giam kha nang mic cac bénh
nghe nghiép. Ngoa1 hi¢u qua va an toan, cac
y€u to xa hoi khi st dung cong ngh¢ khong
nguorl lai de khai thac va van chuyén khoang
san cling rat quan trong, vi khai thac ¢ nhiing
khu vuc kho tiép can véi diéu kién tu nhién
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va khi hau khic nghiét 1am phirc tap thém
van dé thu hit cong nhan c6 trinh do.

Cong ngh¢ robot da duge phat tnen O cac
nuage trong nhiéu nam. Ngu:ol ta biét rang rat
nhiéu tién dugc dau tu vao cac nghién clru
va phat trién nay, két qua mong doi tir viéc
trién khai khong dat dugc ngay lap tuc, vi
dy, luc dau, hé so an sang k¥ thudt cta xe ty
d6 mo 16 thién giam, ning suat giam, nhu’ng
cac cong ty van kién tr1 tlep tuc tién 1én va
cai tién cong nghe Déi véi cac cong ty khai
thac mo toan cau va cac nha san xuat th1et
bi khai thac mo, nhu da luu y y & trén, chuyén
do6i s6 va ro- bot héa, nhu giai doan hién tai
ctia nd, trudc hét co nghia 1a chiém linh thi
tru:ong méi, & mac d 16n hon la giai quyét
cac van dé hién tai vé viéc ting hiéu qua hoat
dong.

Nam 2010, Cong ty VIST Group, cung
voOi nha may BELAZ da bat dau phat trién
céc t6 hop khai thac mé va van chuyén
bang r6- -bot. Nam 2010, Cong ty VIST da
thtr nghi¢m cac cong ngh¢ diéu khién tir xa
cho xe ty do mo 16 thién tai nha may, nim
2012-2014, da thtr nghiém thanh coéng xe
tu d6 tu hanh 130 tan tai bai thr nghlem va
nam 2016-2017 thu nghiém t6 hop xep do
va d& hang bang ro-bot dua trén may xic
1at phia tru6c BELAZ-78250 va xe tu do
BELAZ-75137 130 tan. Va nam 2019, cudi
cung da bat dau cac cudc thu nghiém cong
nghlep dau tién vé cong nghé khong nguoi lai
tai md than Abakansky (SUEK-Khakassm)
Vao thoi diém nay, nha may BELAZ da tao
ra va dua vao pham vi m6 hinh mét xe tu do6
mo 16 thién bang ro-bét BELAZ-75131R.
Céc cugc thir nghiém tai mo Abakansky la
trai nghlem dau tién vé viéc trién khai cong
nghlep du an Khai thac thong minh cta céc
cong ty trong nudce - SUEK, VIST Group va
BELAZ, cung cp tai chinh chung cho cong
viéc th1et ké, tao co s ha tang truyen thong,
mua sam va trién khai k¥ thuét. Tat ca cac
cong ty khai thac mo & Nga va cac nha san
xudt thiét bi khai thac moé déu quan tam dén
su thanh cong cta du 4n nay: viéc trién khai
thanh cong dy 4n s€ tao dong lyc manh mé
cho sy phat trién d6i mdi ciia nganh. Tuy

nhién, kinh nghi¢ém cho thay rang su phat
trién nhanh chong cua cac cong ngh¢ trong
nudce lién quan dén ro- -b6t hoa va diéu khién
tir xa cac thiét bj khai thac mo (du an Khai
thac thong minh) la khong the ncu khong co
sy tham gia cua cac co che hop tac cong tu
dé phat trién cac sang kién trong nganh khai
thac mo.

4. Két luén

Nhu da thay trong ndi dung ¢ trén vé cac
giai doan phat trién chuyen doi sd cuamo 19
thién, cac giai doan chuyen do6i s cuia cac
doanh nghiép khai thac mo trén thé gioi la
chang duong dai. Viéc tao ra san xudt va
doanh nghiép so 12 nhu cau khéach quan va
hién thuc. Chuyen d6i s6 va _giai doan hién
tai cua né - giai doan ro- bot hoa cac qua
trinh khai thac mo. Chuyén doi sb 1a yeu to
quyét dinh trong vi€c tang hi¢u qua va an
toan cuia san xuat mo va kha nang canh tranh
cua doanh nghlep trong diéu kién dia chat-
mo, khai thac va khi hau ngay cang phuc tap
cua khai thac mo.

Tuy vigc phat trién co s ha ting ky thuat
la dleu kién can nhung chua du cho qua trinh
chuyén d6i s6 cia mot doanh nghiép. Giai
doan phuzc tap hon trong qué trinh chuyen
do6i ctua doanh nghiép la tai cau tric tat ca
cac quy trinh to chic, phat trién ning luc
nhan sy trong viéc su dung cac phuong phap
phan tich va tao dung long tin vao cac cong
nghé¢ 5O mdi. Sy hd trg cua chinh phu chic
chin s& day nhanh tlen 9 thyc hién du an
trong linh vuc chuyen dbi sb va ty dong hoa
khai thac mo, va c6 thé dan dén viéc to chire
cac co so thir nghiém cho cac cong nghé s,
tai trg cho cac chuong trinh gido duc.

Tai liéu tham khao
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Nhirng rui ro an toan, thach thirc cong nghé va
bién phap doi pho trong xay dung mo than thong
minh

Nguon: Jinyan Bai - Tap doan Cong trinh Cong ngh¢ Than Trung Qubc, Bic Kinh, Trung Quéc;
Dezhi Zheng - Vién Nghién ctru Than Trung Qudc, Truong Chinh sach cong va Quan 1y, Dai hoc

Mo va Cong nghé Trung Qudc, Tir Chau, Giang T6, Trung Qudc; va Chen Jia - Cuc céc co quan
thuoc BO Quan Iy tinh trang khan cap, Cong hoa Nhan dan Trung Hoa, Bic Kinh, Trung Quéc

>> CN. Lai Thi Linh Chi , Cng ty CP Tu van d4u tu va cong nghiép mé - Vinacomin (Bién dich)

Tém tit: Hién nay, viéc xdy dung mo than thong minh ciia Trung Qudc van dang trong giai
doan phat trién co ban. Sy phat trién két hop thé hé cong nghé thong tin truyén thong mai
va nganh than dang duoc day nhanh; qua trinh chuyen doi va nang cap xanh thong minh
cua nganh than cling dang duoc day manh Vi viée day nhanh qua trinh xay du’ng mo than
thong minh cua Trung Quoc va su cai thién lién tuc vé trinh do thong minh cua mo than,
kha nang twong thich cua hé thong, thu thap thong tin va nghlen clru thong minh da nang
cao nhan thirc vé céc rui ro an toan khai thac méi. Dua trén phan tich vé qua trinh xay dung
thong minh cua Trung Qudc, bai bao nay mo ta cac rui ro quan 1y va kiém soat an toan cling
nhu cac thach thirc cong nghe ma viéc xay dung mo than thong minh cua Trung Quoc phal
dbi mat vé cac dinh mtrc va tiéu chuén, thu thap dur li¢u, hé thong con va cam bién dau cudi,
tich hop da hé thong, quén ly rui ro an toan va kha nang kiém soat. Diéu quan trong la phal
tan dung toan bd nhing lo1 thé cua céac nguon tai nguyén khoa hoc va cong nghé mo than
thong minh. Qua trinh (101 mai cong nghé va xac minh viéc tlep can an toan thiét bi thong
minh ciing can dugc hd tro nham dé thuc day su phat trién mo than thong minh dat chat
luong cao.

Abstract: At present, China's intelligent coal mine construction is still in the primary
development stage. The integrated development of a new generation of information and
communication technology and the coal mdustry is accelerating, and this industrys
intelligent green transformation and upgrading is being promoted. With the continuous
acceleration of China's intelligent coal mine construction and the continuous improvement
in the degree of coal mine intelligence, system compatibility, information acquisition,
and intelligent research have raised awareness of new mining safety risks. Based on the
analysis of the process of China's intelligent construction, this paper describes the safety
management and control risks and the technical challenges faced by Chinas intelligent
coal mine construction in terms of norms and standards, data acquisition, subsystem and
terminal sensors, multisystem integration, safety risk management, and control ability. It
is important to make full use of the collaborative advantages of intelligent scientific and
technological coal mine resources. Technological innovation and intelligent equipment
safety access verification need to be supported, so as to promote the intelligent and high-
quality development of coal mines.

1. Mé dau

Mic du ty 1€ than trong co cau tiéu thu
nang lugng cua Trung Quoc tiép tuc glam
nhung ty I€ nay van ¢ muc khoang 60% vao
nam 2020. C6 thé thay rang than van 1a nén
tang quan trong trong viéc ddm bao an ninh

cung cdp ning luong cia Trung Qubc. Vi
muc ti€u trung hoa cacbon, can phai day
nhanh qua trinh chuyén 601 co céu tiéu thy
nang luong ctia Trung Qudc sang nang luong
xanh va ty I¢ ti€u thy nang lugng phi hoa
thach can ting dang ké. Qua trinh tién hoa
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clia co céu tiéu thy nang luong cua Trung
Quédc tir ndm 2015 dén nam 2020 dugc thé
hién trong Hinh 1. Hoat dong khai thac va
su dung than chic chan s& gay ra thiét hai
cho moi truong va c6 nhitng tac dong tiéu
cuc den moi tru’orng va sinh thai. Qua trinh
chuyén d6i, ning cap va phat trién chét luong
cao nganh than c6 the duogc thyc hién thong
qua su phat trién két hop cong nghé thong
tin hién dai va nganh than. Trong 10 nam
qua, nganh than da ¢6 mot s6 dot pha quan
trong trong d6i méi, nghién ctru va phat trién
cong nghé khai thac thong minh va thiét bj
khai thac; cdc mo than hién dai thong minh,
xanh, an toan, sach va hi¢u qua da duoc xay
du'ng, tao nén tang viing chéc cho sy chuyén
d6i va phat trién chat lugng cao nganh than
Trung Qudc.

Su phat trién két hop nganh than va thé
h¢ cong ngh¢ thong tin truyén thong maoi da
dat dugc nhiing két qua dang chu y trong
cong ngh¢ khai thac thong minh co glol hoa
dong bo khong nguoi 1ai cia cac mo than.
Cong ngh¢ khai thac thong minh co gidi hda
dong bod khong nguoi lai 1a cong nghé khai
thac an toan va hi¢u qud, dugc trang bi glan
chong thity luc, may khéu, mang cao va cac
thiét bi khai thac co £161 hoa ddng bo khac,
c6 kha nang cam bién, ghi nhg, hoc hoi va
ra quyet dinh. Cong nghé su dung hé thong
diéu khién tu dong lam trung tim va _giam
sat tur xa tryc quan lam phuong tién dé thuc
hién “hoat dong khong nguoi 1ai va giam sat
an toan” trong qua trinh khai thac co gidi
hoa dong bo. Hién nay, cac cong ty China
Coal Energy, Shandong Energy, Jinneng
Holding va cac doanh nghiép khac dang
tich cuc trién khai xay dung thong minh.
Pén cubi nam 2021, Trung Qudc €6 687
guong khai théac thong minh, bao gdm 431
guong khai thac thong minh va 256 guong
dao 10 thong minh, gop phan lam glam sO
luong nguoi, tang hi¢u qua trong mo va dat
duoc ket qua tng dung t6t. Thang 9/2014,
mo than Huangling s6 1 da hién thyc hoa
guong khai thac co glol hoa dong bo thong
minh mot via than ¢6 d6 day trung binh,
v6i san luong 4 triéu tAn/nam. M6 than nay

dan dau _trong vigc thyc hién khai thac than
bang diéu khién tir xa trén mat dat & Trung
Quoc. Thang 8/2016, 10 cho 23303 cia mo
than Zhuanlongwan da tr¢ thanh 16 chg RSS
hoan toan sau khi tu dong hoda va can chinh
tu dong LASC, dat dugc d6 chinh x4c cao va
hiéu qua nhu mong doi. Nam 2018, cac mo
than Zhangjiamao va Balasu da tién hanh
chuyen d6i thong minh cac mo san xuét va
thlet ké thong minh cac moé mai, qua do giai
quyét van dé thiéu quyét dinh thong minh
thong qua viéc xay dung nén tang quan ly
va diéu khién mo thong minh. Dé xut xay
dung mo than thong minh cho Heidaigou,
Shangwan va sdu mo than khac da nhén
dugc sy chap thuan cua tinh.

Thong minh héa mo than 1a sy hd tro ky
thuat cot 161 cho su phat trlen chat lugng cao
cua nganh than Trung Quéc, nhan duoc sy
dong thuén rong rai trong nganh va khong
the tach roi khoi sy phat trién cong nghé,
thiét ké chinh sach cip cao va thiic day phoi
hop cua nganh Hién nay, vdi viée lién tuc
day nhanh qua trinh xay du:ng mo than thong
minh cua Trung Qudc va cai thién lién tuc
vé trinh d6 thong minh héa mo than, viéc
xdy dyng mo than thong minh da tr¢ thanh
di€u kién co ban dé phe duyét cac mé than,
1a yéu cau co ban cua xay du’ng va van hanh,
va la khia canh quan trong cta gidm sat an
toan. Xay dung thong minh da trd thanh
phuong tién hiéu qua dé giam nhan cong,
nang cao hi€u qua va cai thién moi truong
nghe nghiép Tuy nhién, n6 cling mang lai
nhu’ng rui ro an toan va thach thirc ky thuat
méi dbi véi an toan mo ¢ nhiéu cap do. Bai
bao nay tom tit qua trinh phat trién cua xay
dung mé than thong minh & Trung Quéc va
mo ta nhung rui ro an toan va théach thuc ky
thudt ma xay dyng mo than thong minh co6
thé mang lai d6i v6i an toan san xudt mo
than.

2. Trang thiét bi va phuong phéap

Do phai d6i mat véi dicu kién dia chat
phuc tap, thién tai, khai thdc kho khan va
tai nan thuong xuyén trong cdc mo than cua
Trung Qudc, Trung Qudc da tiép tuc thuc
day manh mé viéc xay dung cdc mé an toan
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Hinh 1: Co cdu tiéu thu nang lwong 6 Trung Quéc tiv nim 2015 dén nim 2020

va hi€u qua, cac mé hién dai, cai cach cong
ngh¢ khai thac than va tu‘ng buoc cai thién
an toan trong diéu kién san xuat mo than;
ty 1& tir vong trén mot triéu tin da glam dan
theo tirng nam. Xu huong phat trién cua san
luong than nguyén khai va ty 1€ tir vong trén
mot triéu tan than cta Trung Quéc duoc thé
hién trong Hinh 2. Nhin chung, qua trinh
phat trién an toan mo than & Trung Quoc
dugc chia thanh ba giai doan chinh: giai
doan tir 1949 dén 1977 1a giai doan bién
dong manh, g1a1 doan tir 1978 dén 2002 1a
giai doan cai thién lién tuc va giai doan tur
2003 dén 2020 1a g1a1 doan cai thién nhanh
chong. Su cai thién vé an toan san xuat trong
nganh than qua tung nam khong thé tach roi
khoi cong tdc quan ly an toan toan dién va
cac bién phap loai bo tinh trang qua cong
suat do nha nudc thyuc hién, ciing nhu chu
truong chinh sach cta nha nudc nham day
nhanh qué trinh Xay dung thong tin hoa va
thong minh hoa mo.

Qua phan tich qua trinh phét trién cua xay
dung mo than thong minh ¢ Trung Qudc, cb
thé két luan rang khai thac nguon tai nguyén
than cua Trung Qudc chi yéu trai qua bdn

giai doan: khai thac thu cong tir nam 1949
dén nam 1959, khai thac bang no min tr ndm
1960 dén nam 1966, chuyén doi tir khai thac
téng hop sang khai thac co gi¢i hoa tir ndm
1967 dén nam 2000 va chuyén dan tir khai
thac ty dong hoa sang khai thac thong minh
tir nam 2001 (nhu duoc thé hién ¢ Hinh 3).
Trong giai doan khai thac thu cong va khai
thac bang nd min, nhi¢m vy cbt 16i cia nganh
than Trung Qudc 1a dam bao san xuat va
cung cap than. Cac mo than dugc xay dung
chu y€u 1a cac mo vira va nho, cong ngh¢ va
thiét bj san xuét cia mo than trong doi lac
hau, dan dén tai nan mo than thuong xuyén
xdy ra. Ty 1€ ta vong trén mot tri€u tan dao
dong trong khoang tur 4,32 dén 22,28, san
xuat tro nen mat an toan nghlem trong. V01
su phat trién ctia cong nghé ché tao thiét bi
khai thac than va cong nghe thong tin, Trung
Quoc dan budc vao giai doan khai thac co
gidi hoa vao nhu’ng nam 1980. Giai doan nay
1a thoi ky cai thién lién tuc vé an toan san
xuat ctia mo than. Trong thoi ky nay, viéc
khai thac an toan va hi¢u qua cac mo than
thong qua tién bo cong ngh¢ da dan duoc
thiic day va dat dugc tién bo dang ké trong
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Hinh 2: Sdan lwong than nguyén khai
tir nam 1949

vigc xay dyng cac co s¢ than 16n. Ty 1€ tu
vong trén mat tri¢u tan da glam tr 9,44 vao
nam 1978 Xuong con 4,94 vao nam 2002. An
toan san xuat mo than tong thé tlep tuc dugc
cai thién on dinh. Vao dau thé ky 21, mo
X1aoq1ng cua Tap doan Tiefa da dua vao su
dung may bao than dau tién tai Trung Quéc
va xay dung 10 cho tu dong dau tién. Do do,
nganh cong nghlep than ctia Trung Qudc da
budce vao g1a1 doan khai thac ty dong, mo ra

thap ky vang” ciia sy phat trién cua nganh
cong nghi€p than. An toan san xuat da dugc
cai thign nhanh chong, dau tu vao an toan
san xuat cia cac doanh nghlep khai thac than
tiép tuc tang, trinh d¢ co gigi hoa khai thac
than dugc cai thién dang Kké, cong ngh¢ va
thiét bi chii chdt dé quan 1y hiém hoa 16n da
duoc phd b1en va ap dung, ty 1€ tir vong trén
mot tridu tan da g1am nhanh chong tur 3,71
nam 2003 xuong con 0,058 nam 2020.

Ké tir K& hoach 5 nam lan thar 12, viéc
xdy dung thong minh cac mé than cua Trung
Quoc da dat dugc nhimg tién bo dang ké,
mo dau cho viéc khai thac thong minh cac
ngudn tai nguyén than cua Trung Qudc.

va ti I¢ tir vong/trigu tin 6 Trung Quic
dén nam 2020

Nganh cong nghlep than ctua Trung Qudc
da dan budc vao giai doan khai thac thong
minh, dugc thyc hién dan dan theo tung giai
doan. Sy tién bo tir cong nghe dén thiét bi
la sy ddm bao quan trong cho viéc khai thac
thong minh cac mo than. Téng cuc Ning
lugng Quoc gia va Tong cuc An toan Mo
Nha nuéc da nghlen cuu va Xay dung tai
liéu huéng dan vé xay du’ng mo than thong
minh, trong do néu rang cac mo than thong
minh can dya trén viéc xay dung mét nén
tang Internet cong nghlep, ap dung mot bo
hé thdng tiéu chuan, xay dung mot mang
ludi nhén thic toan dién, xay dyng mot
kénh truyén dir liéu tc do cao, hinh thanh
mot trung tdm Ung dung dir lleu 16n va hién
thuc hoa cac dich vu theo yéu cau cho cac
bd phan chuyén moén nghi¢p vu khac nhau.
Khung k¥ thuat tong thé cua xay du'ng thong
minh trong cadc mo than ham 10 va mé than
16 thi€n duoc thé hién trong Hinh 4.

3. Két qua

3.1. Nhdn thirc dung din vé xdy dung
mo than thong minh va riii ro an toan

Co ché xay ra su ¢ trong mo da trd nén
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Hinh 3: Lich sir phdt trién ciia xdy dung mé than thong minh 6 Trung Quéc

Nén tang gidm Trung tim gidm sit an todn sin xuit, trung tim kiém tra théng minh, trung tam ra quyét dinh,
st tich hop trung tm quén I¥ vin hinh
- Nén ting nghiép vi: Trung tim di¥ liéu:

Nén tang Nén tang céng nghé: 1. Khai thic 1. Lép trung tam dit liéu
internet cong 1. Truy cip wideo 2. Co dién 2. Lép phan tich téng hop
nghiép mo 2. Chudi khéi 3. Vanta _ 3. Lop dir liéu chi tiet
than théng 3. Tri tué nhan tao 4. Gnam_sar an toan

minh ; : 5. Lap lich

6. Tuvén nira

Lép bién Céng dién todn bién

Ldp h'u}' -

cap [ OPC, MODBUS, MQTT ] | gcff anh sang Ethemet, cong dién Ethemet,

Ldp ahin T — T/ T/ T T
biét va thuc . San xuit Thiét bi Mai Nhan sy

hign i trudmg

]

Hinh 4: Khung kj thudt tiéu chudn cho xdy dung thong minh

cuc ky phuc tap, cong tac phong ngu:a va
kiém soat kho khan hon, an toan mo than
dang phai d6i mat voi nhimng thach thirc
nghlem trong. Cung voi sy phan bb khong
gian ba chiéu ciia rii ro an toan mo than trong
khong gian dia ly va sy phat trién dong theo
thoi gian, cac su ¢d nhu nd khi va bui than,

tham nudc, _hoa hoan, su cb vach va co dién
1a dong, ngau nhién va mo hd. La mot nganh
cong nghlep c0 rui 1o cao truyen thong, cac
mo than van rat khong an toan va céc tai nan
xay ra thuong xuyén. Mac du vige xay dung
cac mo than thong minh ¢6 thé giam thiéu rai
ro an toan, nhung van chua cé bude dot pha
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nao trong cong ngh¢ khai thadc va phuong
phap khai thac than. Ngoai ra, rai ro an toan
la mgt thudc tinh cd hitu cua cac mo than.
Tuong tu nhu vay, voi viéc Ung dung cong
nghi€p céc vt liéu hodc cong nghé mai, con
thiéu cac dam bao giam sat va kiém tra hi¢u
qua va dang tin cay, diéu nay cling dan dén
céc rui ro an toan khong biét trude ddi voi
san xuat thong minh cua cadc m¢ than. Do do,
chung ta nén tang cuong giam sat hiéu qua
cac mo than.

Tir quan diém bao mét thong tin, cac d01
tuong bdo v¢ an toan cau thanh nén hé thong
mo théng minh chu yéu bao gdm thlet bi,
mang, diéu khlen dir liéu va hé thong tng
dung. Céc yeu t6 chinh gdy ra rui ro bao mat
la bdo mat ndi bo cua thiét bi, mang, diéu
khién, dir liéu va hé¢ thong img dung cling
nhu bao mat h¢ thong gitra thiét bi va mang,
giira thiét bi va diéu khién va g1u:a dir liu va
mang. Hién tai, Trung Quoc van dang trong
g1a1 doan dau xay du:ng mo thong minh va
con nh1eu van dé vé ky thuat. Vi du, giao
thire truyén thong cua cac thlet bi thong
minh chua thdng nhét, tiéu chuan giam sat
an toan thong minh chua thong nhat, moi
truong khong thé nhan thirc day du, thu thap
dir li€u ngudn chua dugc chuén hoa va kha
ning phan tich va xu ly dir liéu 16n con thap,
dan dén cac vi pham an toan c6 hé thong va
mang lai rti ro an toan méi cho an toan san
xuat mo. )

Giam sat an toan san xuat theo thoi gian
thyc va dir liéu quan ly hang ngay la céc
ngudn chuyén ddi s6 va nang cap doanh
nghiép trong tufong lai. Tuy nhién, néu dir
li€u bi can thi€p ac y, nd ciling s€ co tac
dong khong thé dao nguoc den hoat dong
cua hé thong an toan san xuat. Mic du viéc
u’ng dung cong ngh¢ blockchain trong cac
mo than trong nhiing nim gan day da dam
bao vigc truyén dir li¢u dang tin cay vé mat
truyén dit liéu va dd ngan chin hiéu qua viéc
can thi€p ac y, nhu'ng no khong thé dam
bdo tinh xdc thyc va dg chinh xac cua dix
liéu bén ngoa1 blockchain trong céc lién két
thu thap ngudn va dau vao. Dir liéu dau vao
blockchain chi c6 nghia 14 dit liéu khong thé

bi can thi€p va tinh xac thyc va d6 chinh xac
cua dir ligu ngudn khong the dugc dam bao.
Pong thoi, khong ¢ co ché kiém tra va xac
minh lan nhau hi¢u qua gitra dir li¢u do va dir
lidu ngoai nguon. Trong qua trinh xay dung
mo thong minh, n€u tinh xac thyc va do tin
cay clia ngudn dt li€u bi bo qua, s€ dan den
ri ro bao mat vé mat bop méo trong nguon
dir licu va trong cac ung dung cua cac nén
tang quan Iy va kiém soat thong minh toan
dién; cac phan tich quyét dinh dir liéu 16n va
cac ung dung, chang han nhu trinh tu thoi
glan thudc tinh dbi twong, phan tich khong
gian va phan tich chi muc, s€ khong chinh
Xac.

Trong qua trinh phat trién hé thong co
glol héa va ty dong hoa céac guong, khai thac
va th1et bi vén chuyen ¢6 nhiéu van dé nhu
nhiéu hé thong may don l¢, co lugng Ion
nhiém vu van hanh ph01 hop, cac chuc nang
khac nhau, hi¢u qua thyc hién khac nhau,
thiéu cac bién phap dam bao an toan nhat
quén, thiéu cac phuong phép thu nghlem va
phuong tién kiém tra ti€u chuan, va th1eu
kiém tra tinh ning an toan trong cac li€n két
da may va da hé thong, trong do6 lién két da
hé thong da tr¢ thanh rai ro 16n trong an toan
san xudt ctia khai thac théng minh. Vi dy, vé
véan chuyén dong than chinh, phat hién dong
than bang tdi, phat hién vat la trong dong
than, phat hién chat dong than, phat hién hu
hong bé mit bang tai, giam sat chdy bang tai
va ro-bdt klern tra th1eu cac diéu kién thu
nghlem va thiéu cac phu’ong phap g1am sat
va kiém tra. Do tin cdy cua h¢ thong giam
sat bang tai, chdng nhiéu thong tin lién lac,
pham vi giam sat, hi€u qua bao v¢ va kiém
soat tbi wu thleu phuong tién xac minh ¢6 h¢
thng va phdi hop cum bang tai. Viéc klem
tra tinh nang an toan lién két da hé thong
cung khong day du, ddy da tro thanh d1em
yéu trong xay dung thong minh van chuyén
dong than.

Trong qua trinh phan tich va ra quyet dinh
khai thac thong minh, thiét bi cam bién thong
minh cua qua trinh xu ly hop nhét tham s6 da
nhan thirc, diéu khién cong tac thong minh
céc 16 choc va ro-bot kiém tra thong minh ap
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dung cac cong nghé va thiét bi méi vao qué
trinh xay dung méd thong minh. So véi céc
riii ro vé an toan do céac yéu t6 phuc tap nhu
con nguodi, may moc, vat ligu va moi truong
trong ché do san xuét truyén thong, thi loi
thé clia nhan thirc toan dién, ra quyet dinh
thong minh va thyc hién tu dong cac mo
than thong minh c6 thé giam hiéu qua céc
rui ro Ve an toan tai khu vure san XUét. Dong
thoi, diéu nay dan dén su bat 6n va thach
thire tinh nang vé bao mat va do khong tin
cdy cua thlet bi Internet van vat (IoT), mang
hé thong diéu khién va hé thong thong tin
lién lac. Kha nang tuong thich va kha nang
thich U:ng v6i moi truong cua thiét bi da h¢
thong va [oT “thong tin lién lac quyet dinh
diéu khién san Xuat" c6 thé gay ra céc rui ro
an toan san xuat méi cé tinh hé thong

3.2. Thach thure ky thudt cua qud trinh
xdy dung mo than thong minh

Thiét bi cam bién chinh 1a ngudn di ligu
trong cidc mo than thong minh. Cam bién
thong minh c6 thé cai thién do chinh xac va
do tin cdy cua dir li¢u do cam bién va nang
cao hiéu qua bao tri va do 6 6n dinh hoat dong
cua thiét bi va hé théng. Hién tai, cac ti€u
chuan thong s6 k¥ thuat, yeu cau ky thuat va
nén tang thir nghiém cua cam bién mo than
chu yéu dugc tao ra cho céc thong s6 cu thé,
16i, hién thi, thong tin lién lac va cac nhi€ém
vu co ban khac Véi viée trién khai ciac mo
than thong minh, ngoal cac chirc nang co
ban néu trén, cac cam bién thong minh dugc
su dung trong cac mo than cling phai c6 cac
chirc nang thong minh hon, chang han nhu
tai 1én thong tin nhén dang, tu chan doan 16,
bao tri va hiéu chuan tir xa, ty hi¢u chuan, tu
do luong, sao luu dir li¢u tai chd va tmyen
lién tuc ngit két ndi. Tuy nhién, van con
thiéu cac phuong phép thu nghiém va xéc
minh ciing nhu nén tang x4c minh cho chuc
nang thong minh ctia cam bién.

Viduy, hé théng thong gi6 duoc goi 1a “h¢
thong tuan hoan mau” cia mo, giup dam bao
san xuat an toan va hi€u qua ctia mo. Do do,
xay dung hé¢ thong thong gi6 thong minh
la xu hudng tat yéu trong phat trien thong
216 mo. Dir li€u giam sat khi moi truong, do

hrc‘rng va giam sat luu luong gio trong dudng
16 va tinh toan luu luong glo la cach tryc tiép
va don glan nhit dé cac mo than nam dugc
trang thai van hanh cua cac hé théng thong
gio. Trong bdi canh thong minh hoa, cac yéu
cau cao hon duoc dua ra dbi voi do chinh
xac, tinh kip thoi, tinh toan dién va dg tin cay
cua céc phép do luu hIong gio trong thong
g16 mo. Phuong phap truyén thong la do toc
dd gi6 trung binh va tinh toan luu lugng gid
cua duong 1o bang cach su dung cam bién
toc do gio loai diém va may do 1o cam tay
khong thé dap tmg dugce nhu cau thong gio
thong minh. Dya trén xu hu’ong phat trién
nay va nhu cau thyc té cua ngudi ding, cac
thiét bi do luu luong gi6 trong dudng 16 dwa
trén cac phuong phap do khac nhau da c6
san trén thi truong, chang han nhu co cau
di dong tu dong, co cdu dng 1ong da dlem
va phep do chénh I&ch thoi gian lan tmyen
siéu am. Do khong c6 thiét bi tiéu chuan dé
do luong luu luong gio trong duong 10 tai
Trung Quoc nén do chinh xdc cua phep do
khong thé duoc xac minh. Sau khi hé thong
thong gio thong minh dugc thlet 1ap thong
qua mang gi6, can phai diéu chinh kich
thude va huong dong mé cua gio tai chd
néu can va ket qua sau dleu chinh ciing phai
dugc phan hoi dong vé nén tang hé thong
quan ly mang ludi thong glo theo thoi gian
thue. Hé thong thong gio co cac yéu cau tich
hop va ung dung ph01 hop gitra nhleu hé
thong nhu "giao ti€p quyét dinh kiém soat
san xudt" nham huéng dén sy an toan va do
tin cay. Céc tiéu chuan phat hi¢n va kiém tra
cling nhu céac yéu cau vé chi sb tinh ning
s& han ché su phat trién ctia cong nghe phat
hién luu lugng glo trong duong 16 va thong
gi6 thong minh ¢ mgt muc do nhit dinh, lam
anh huong dén hiéu qua xay dung thong glo
mo thong minh va thdm chi dan dén cac moi
nguy hiém tiém an vé an toan.

Céc ung dung cho nghi€p vu quan ly va
kiém soat phdi hop thong minh can phal thu
thap dir liéu khao sat dia chét thyc va dang
tin c@y, dit liéu giam sat va theo doi theo thoi
gian thuc, dir lidu an toan san xuat, dir lidu
quan ly nghiép vu va cac thong tin khéc.
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Nhiéu yéu t6 can thiép khach quan hodc do
con nguoi tao ra s€ dugc tao ra trong nhleu
lién keét, chang han nhu tao, thu thap, truyén,
lwu trir va hién thi dir liéu, didu nay sé anh
huong dén viéc thu thap dir liéu thuc cubi
cung. DJ tin cay cua dit li€u trong qua trinh
quan 1y va kiém soat 1a nén tang dé€ hién thyc
héa ung dung quan ly va kiém soat ph01
hop thong minh v€ an toan san Xuét ctia mo
than. Quan 1y va kiém soét toan dién thong
minh pha1 dua vao lién ket dir li¢u co do tin
ciy dé xay dyung hé thong ung dung thong
minh. Tuy nhién, dir li¢u thu thap duoc hién
tai thiéu phu:ong tién xac minh va phan tich
do tin cdy cua dir liéu. Viéc tang cu’ong kha
nang phan tich va xac minh d¢ tin cdy cua
dir ligu trong lién két tao, thu thap, truyen
luu trir va hlen thi 1a rat cap thiét nham dap
g yéu cu quan 1y va kiém soat toan dién
thong minh.

Mic du mot s mo than da thuc hién bao
vé thir cip cong ngh¢ bao mat thong tin va
bao vé an ninh h¢ thong thong tin nham dap
ung chirc nang bao v¢ an toan co ban mo
than, nhung do quan ly khong dam bao ti€u
chuan nén cdc cudc tan cong mang, vi-rit,
Trojan va phan mem hdm doa tong tlen déu
mang dén nhirg moi nguy hiém tiém 4n 16n
d6i v6i an toan san xuat cua mo than cling
nhu anh hudng den do tin cdy va on dinh cua
hé thong diéu khlen cong nghlep Vi vige
lap ké hoach va trién khai xay dung thong
minh tong thé trong cdc mo than, do sy ton
tai cua cac hé thong con dng khoi ban dau
nén c6 nhirng chénh l¢ch 16n vé lya chon k¥
thuat, thiét ké kién trac va bao v€ an toan
cho tirng hé théng con. Mdi hé théng con ¢
quan ly truy cép va xac thuc riéng, bao gom
danh tinh nguoi dfll’lg, mat khau va quyén
han. Tuy nhién, v6i viéc quan 1y quyéen han
va xac thyc dang nhép thong nhat theo yéu
cAu cua nén tang quan 1y va klem soat tich
hop thong minh cho tu’ng hé théng con, nguy
co 1o ri dit ligu nguoi dung trong quan ly
ngudi dung va phan phdi quyen han tang 1én.
DPong thoi, viéc kiém soat cap. quyen khong
dung cach cling co6 thé dan dén cac van dé
v€ bao mat truy cap dir liéu. Vi viée thic

day xay dung quan ly va klem soat thong
minh trong cac mo than, sb luong thiét bi
dau cudi di dong thong minh s€ tang lén. Két
hop véi thiét bi thong minh cim tay, viéc
dat dugc céc tuong tac an toan trong mang
ludi nguoi-vat dua trén moi tmong khong
day 1a mot van dé chinh can duoc giai quyét.
Vigc thao tac va bdo tri khong dam bao ti€u
chuan phan bd quyen han khong phu hop
va kiém soét truy cip mang long 1€o co thé
gy ra cac tai nan an toan san xuat. Sy phan
ménh cua h¢ sinh thai [oT va sy khong chac
chan cia tri tué nhan tao dan dén cac mdi
de doa an ninh h¢ thdng méi dbi véi an toan
san xuat mo than. Hién ta1 tuong tac giltra
ngum va may tinh chu yeu dat duogc thong
qua cong nghé mat khau va xac thuc, cong
nghe nay dam bao tinh bdo mit cua mang
va thong tin. Tuy nhién, nhu cau thiét yéu
vé nhan thirc toan dién va két ndi moi thu
trong qua trinh xay dyng cac mo thong minh
trong nganh than khong thé dugc dap img
chi bang cach dya vao cong ngh¢ mat khau
va x4c thyc ma can phai xay dung mot h¢
théng bao mat toan dién. Chi bang cach su
dung céc phuong tién k¥ thuat va chién lugc
bdo mét mang nhu tuong tac bdo mat, lién
ket dang tin cay va phong thu thong minh c6
thé 1am cho hé thong bao mat trd nén dang
tin cay.
4. Thao luan
Hién tai, sy phat trlen cua tri tu¢ hoa méd
than cua Trung Qudc Van con trong giai doan
“trimg nudc”, phai d6i mat v6i nhiéu rai ro
an toan va thach thire ky thuat ngh1em trong.
Viéc lap ké hoach tong thé, tang cuong phan
tich va xac minh quyén truy cép cua thiét
bi thong minh, ting cudng phan tich va xac
minh d¢ tin cay ctua dir li¢u trong qua trinh
x@y dung, ning cao mirc d§ bao mat va thac
day tri tué nhan tao, chudi khi, dir liéu 16m,
dién toan dam mady va Internet van vat 1a
diéu hét strc can th1et Su tich hop céc cong
nghé méi nhu thiét bi théng minh va cong
ngh¢ khai thac than gop phan thiic ddy xay
dung mo than thong minh va dong vai tro
quan trong trong vi¢c nang cao an toan san
xudt mé than mot cach lién tuc va on dinh.
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Viéc nang cao an toan san Xuat mo than
khong thé tach roi khoi viéc d6i méi khoa
hoc va cong ngh¢ trong linh vyc an toan san
Xudt. Trong nhu:ng nam gan day, thong qua
nghién ctru Va phat trién sdng tao vé cong
nghe va thiét bi khai thac thong minh, cac
cong nghé dot pha da duoc thiét lap va da dat
duoc nhung thanh tyu quan trong trong khai
thac co gidi hoa dong bd thong minh céc via
than mong ¢6 chiéu cao khai thac 16n. Hién
tai, cudc cach mang cong ngh¢ va chuyen
d6i cong nghiép mai dang phat trién véi te
d6 nhanh chong. Thé hé cong nghe thong tin
moi dugce tich hop sau rong vao qua trinh
san xuat than va cac hé thong thiét bi thong
minh va s6 hoa dang dan dugc ap dung. Pidu
quan trong la phai st dung dir liéu 16n, dién
todn dam may, IoT, cong nghé Al va cac
phuong tién khoa hoc va cong nghé€ khac dé
khic phuc cac van dé ky thuat nhu sy khong
tuong thich cua h¢ thong thong minh, thleu
do tin cay ctia thiét bi cam b1en truyen thong,
mat can bang khai thac, mét can bang dao
160 va kha nang thich u'ng kém cua th1et bi.
An toan san xuat cia cac mo than can dugc
dam bao.

5. Keét luan

(1) Tri tu¢ nhan tao, dix liéu 16n, dié€n toan
dam may, [oT cong nghlep va cac cong ngh¢
thong tin thé hé méi khac dugc tich hop sau
rong voi cong ngh¢ khai thac truyen thong dé
thiic ddy cai cach phat trién mo than. Thong
minh héa mo than 12 sy hd tro ky thuat cot
16i dugc s dung dé phat trién nganh than

dat chat luong cao va c6 }'/ nghia to 16n trong
viéc ca1 thién gidm sat rii ro an toan m¢ than,
hé thdng canh bao sém va quan 1y tham hoa
toan dién.

(2) Xay dyng mo than thong minh &
Trung Qudc di dat duge budce tién bo 1on.
Tuy nhién, sy phat trién lién tuc cua thong
minh héa moé than, dac bi¢t 1a Ung dung
cac vat liéu va cong nghe mdi trén quy mo
16n, thiéu cac dam bao giam sat va kiém tra
hi¢u qua va dang tin cay, dleu nay ciing dan
dén nhing rui ro khong thé hrong trudc va
nhimg thach thirc ky thuat mai dbi véi an
toan mo than. Cac tiéu chuan  giam sat sy cd
thong minh khong dong nhét, thu thap dir
liéu ngudn khong chun, phan tich dir lieu
16n it, nang lyc xur ly va cac yeu t6 khac co
thé gy ra cac vi pham an toan mang tinh
hé thong Dong thoi, hién con thiéu phuong
tién xac minh va phan tich vé tinh xac thyc
va do tin cay cua dit li¢u thu dugc.

(3) Diéu quan trong mang tinh c6t 15
la phai thuc day xay dung thong minh céc
mo than cung voi1 d6i méi cong nghé, ho tro
nhan thac va kiém soat thong minh cac md
than bang cach xac minh quyén truy cap an
toan cua thiét bi thong minh, cai thién an
toan cta cdc mo than bang cong nghé¢ va ky
thudt mdi, tan dung toi da lgi thé phdi hop
cac nguon lyc khoa hoc va cong ngh¢ thong
minh, g1a1 quyét nhung van dé ton tai han
ché cuia cong nghé va dam bao tién do xay
dung mé than thong minh mét cach c6 trinh
tu.
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Hé thong kiém soat giam sat va thu thap dir liéu
(SCADA) trong nganh mo

>>KS. Tran Tién Hué Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin

Tém tat: Cung v6i viée day manh qué trinh chuyén doi s hién nay, H¢ thong kiém soét
giam sat va thu thap dir liéu SCADA ngay cang dugc str dung rong rai dé quén ly céc hoat
dong cong nghi¢p quy mo 16n trong nganh mo. Bai bao tim hiéu cac thanh phan, chirc nang
cua h¢ thong SCADA cling nhu cac ung dung cua h¢ thong SCADA trong nganh mo, trong
do dac biét [a vai tro cia hé thong SCADA trong vi€c giam sat va kiém soat hoat dong khai
thac theo thot glan thuc. Diéu d6 cho thy vai tro cua hé thong SCADA khong chi la cong
nghé don thudn; no tré thanh dong lyc thic diy vuon 1én, kha nang tai tao va doi mai trong
nganh khai thic mo.

Abstract: Along with the current digital transformation process, Supervisory Control and
Data Acquisition (SCADA) systems are increasingly used to manage large-scale industrial
operations in the mining industry. This article explores the components and functions of
the SCADA system as well as the applications of the SCADA system in the mining industry,
especially the role of the SCADA system in monitoring and controlling mining operations
in real time. This shows that the role of the SCADA system is not just a simple technology;,
it becomes a driving force for progress, regeneration and innovation in the mining industry.

1. Mé dau

Mot phan dang ké cac vu tai nan lao dong
trong mo ham 10 lién quan dén thong gid
mo 13 do ndé min, ngd doc khi CO va hoa
hoan bén trong mo. Nguyén nhan chinh gy
ra cac vu no khi xay ra trong cac mo than,
la do khong phat hién kip thoi ndong do khi
trong moi truong vuot qua gia tri gidi han
da xac dinh. Vi ly do nay, phal do luong
luong khi cua tirng mé va néu can phai lap
dat hé thong canh bao som. Cac hé thong
canh bao sém duge st dung trong cac mo
thyc té hién nay vé co ban hoat dong theo
nguyen tac do luong tirc thoi khi doc hai
va kich hoat co che canh bao-bao dong kip
thoi. Vi du vé hé thong loai nay 1 Hé thong
giam sat khi mé-tan tuy dong do Vién Nghién
ctru Bién tu, Tin hoc va Ty dong hoa Viét
Nam (VIELINA) thuoc B§ Cong Thuong
thyc hi¢n (Hinh 1) bay la ung dung cua H¢
thong kiém soat giam sat va thu thap dir liéu
(Supervisory Control and Data Acqu1s1t10n -
SCADA) 1a hé théng duoc sir dyng dé giam
sat va kiém soét tir xa trong nhiéu quy trinh
cong nghlep khéc nhau. Cung v6i viée day
manh qua trinh chuyén d6i s6 hién nay trong

nganh mo, hé thong SCADA duogc st dung
dé quan ly cac hoat dong cong nghi¢p quy
mo 16n mot cach hi€u qua va an toan. Bai
béo tim hiéu vé hé thong SCADA va nhiing
tmg dung trén nén SCADA trong nganh mo.

2. Cac thanh phén chinh cia SCADA

H¢ thong SCADA bao gom mot s6 thanh
phan chinh hoat dong ciing nhau dé giam sat,
kiém soét va thu thap dir liéu tir cac quy trinh
cong nghi€p. Cac thanh phan nay rat can
thiét cho hoat dong hiéu qua cua hé thong
SCADA. Sau déy la cai nhin chi tiét vé timg
thanh phan chinh:

1) Giao dién ngudi-may (HMI)

Chue nang HMI la giao dién ngudi
dung két ndi nguoi van hanh v6i hé thong
SCADA. No cung cap biéu dién dd hoa vé
dir liéu cua hé thong va cho phép nguoi van
hanh gidm sat va ki€ém soat quy trinh.

Céc thanh phan Man hinh hién thi Bang
diéu khién; Thiét bi dau vao (ban phim,
chuét, man hinh cam ung); Phian mém truc
quan hoa cho so dd quy trinh, xu hudng,
canh bao va chi bao trang thai.

2) Tram gidm sat (chinh):

Chtrc nang: Tram giam sat la don vi xu ly
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¢ TT GIAM SAT, BIED HANH

Tram thali? be chid
VIAG-MC Sxx

RS 485/ FO

WO i mang Kishu trrydn khic

B do CHA
- hodcCO

i Traem thied bi
de i

Brdu do CH4
hadc CO

E Prahbus Ll
| (Rs48sFO) E o T

Cap ddng' cip quang’ vh luyén

KHLU VIFC HAM LO
-
Kby truryn RhaC ﬂé? hink b IMW
Téreg s tram shbt by
o man B1G
&4 ddm doftram
max. 16,32 40

Hinh 1. H¢ thong gidm sdt khi mé-tan tw dopng (VIELINA)

trung tdm cua hé thong SCADA. No thu thap
dir liéu tur cac thlet bi tai hién tru:ong, xu ly
dir liéu nay va hién thi cho ngucn van hanh
thong qua HMI. N6 ciing guri [énh diéu khién

dén cac thiét bi tai hién truong.

Cac thanh phan: May chu va may tram;
Phan mem SCADA (dé€ thu thap, xu ly va
diéu khién dit liéu); Co s¢ dit liéu dé luu trit
va quan 1y dit liéu lich sir Hé thong du phong

dé dam bdo do tin cdy va kha dung.

3) Thlet bi dau cudi tir xa (RTU) va B

diéu khién logic 1ap trinh (PLC):

Chure nang: RTU va PLC 1a céc thiét bi
tai hién truong giao tiép voi thiét bi vat ly
Chang thu thap dir liéu tir cac cam bién va
thyc hién cac [énh tir tram gidm sat dé diéu

khién thiét bi.

Céc thanh phan: Mo-dun dau vao/dau ra
(1/0) dé thu thap va dleu khién dir liéu Mo-
dun truyen thong dé truyen dir ligu Bo xtr ly
nhiing dé xir 1y va diéu khién cuc bo Ngudn

dién va vo bao vé€ moi truong.
4) Co so ha tang truyén thong:

Chuc néng: Co s¢ ha tang truyen thong
tao diéu kién thuan loi cho viéc truyén dir
liéu gitta RTU/PLC va tram glam sat. Dam
bao truyén dir ligu dang tin ciy va an toan.

Céc thanh phan:

Mang c6 day (Ethernet, cap quang) Mang
khong day (radio, di dong, v¢ tinh)

Giao thirc truyén thong (Modbus, DNP3,
IEC 60870-5, OPC) B dinh tuyén, cong tic
va modem.

5) Hé théng thu thap dir ligu:

Churc nang: Hé thong thu thap dt ligu thu
thap dt liéu thoi gian thyc tir cac cam bién
va thiét bi tai hién truorng Dt li€u nay duge
sir dung cho muyc dich giam sat va kiém soat.

Céc thanh phan: Mo-dun dau vao tuong
ty (danh cho dir li¢u tir cac cam bién nhu
nhiét do, ap suit); Mo-dun dau vao/ra ky
thuat sb (danh cho dir li¢u tir cong tic, role)
B¢ ghi dir ligu dé ghi va luu trir dix heu Bo
diéu hoa va bo chuyen d6i tin hiéu.

Cac thanh phan va lya chon b sung;

6) Cam bién va bo truyén dong:
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Chuc nang Cam bién thu thap dir liéu vé
nhiéu thong s6 vat ly khac nhau (vi du: nhiét
do, ap suat, luu luong) trong khi bo truyén
dong thyc hién cac hanh dong dua trén 1énh
diéu khién (vi du: mo van, khoi dong may
bom).

Thanh phan: Cam b1en nhiét 46, cam bién
ap suét, luu luong ké Van, dong co, ro le,
solenoid.

7) Quan ly bao dong va su kién:

Chure nang: Quan ly bdo dong va sy kién
do hé thong SCADA tao ra. N6 canh bdo
nguol van hanh vé cac diéu kién bat thuong
va su kién can chuy.

Thanh phan: Phan mém quan 1y bao
dong, Nhat ky sy kién va luu trit dir li€u lich

sir Hé thong thong bao (email, SMS, cdi bao
dong).

8) Dir li€u lich str va bao céo:

Chtrc nang: Luu trit dit liéu lich su dé
phan tich, bdo cao va tuan thu quy dinh.
Gitp xac dinh xu hudng va téi wu hoa quy
trinh.

Thanh phan Co s¢ dir ligu va kho dir li¢u
Cong cu va phan mém bao cao; Cong cu
phan tich va tryc quan héa dix heu

9) Hé théng bao mat:

Chtre nang Bao vé h¢ thong SCADA
khoi truy cap trai phép va cac mdi de doa
mang. Pam bdo tinh toan ven, kha dung va
bao mat cua dir li¢u.

Thanh phan: Tuong Itra, hé thong phat
hlen/ngan chdn xam nhap (IDS/IPS) Co ché
ma hoa va xac thuc; Chinh sach va quy trinh
bao mat.

10) Cong cu bao tri va chan doan:

Chtrc ndng: Dam bao hé thong SCADA
hoat dong lién tuc va hi¢u qua Cung cap cac
cong cu dé chan doan sy ¢d va thuc hién bao
tri.

Céc thanh phan: Phin mém va phan cling
chan doan; Cong cu bdo tri tir xa; Phu tung
thay thé va cac thanh phan thay thé.

3. Chirc nang cua H¢ thong SCADA

H¢ théng Giam sat Dicu khlen va Thu
thap Dt liéu (SCADA) duge thiét ké de thuc
hién mot sé chirc ning quan trong nham dam
bao hoat dong hi¢u qua va dang tin cay cua
cac quy trinh cong nghi€p. Sau day la cai

nhin sdu sic vé cac chirc nang chinh cua hé
théng SCADA:

1) Thu thap dir licu

Chtrc nang: Hé thong SCADA lién tuc
thu thap dit liéu tir nhidu cam blen va thiét
bi hién truong khac nhau trén khap khu cong
nghiép.

Céc hoat dong chinh: Giam sat cac bién
quy trinh nhu nhiét do, ap suat, luu luong
va muc; Thu thap di heu tir cac dau vao ky
thuat so (vi du: cong tic, role) va dau vao
tuong tu (vi du: cam blen) Lay mau du liéu
theo céc khoang thot glan xéac dinh dé duy tri
dd chinh xac theo thoi gian thye.

2) Truyén dit liéu

Chure néang: Truyén dit liéu da thu thap
tir céc thiét bi hién truong tir xa (RTU/PLC)
dén tram giam sat trung tAm va nguoc lai.

Céc hoat dong chinh: St dung mang
truyen thong co6 déy hodc khong day deé
truyén dit ligu. Trién khai céc glao thirc
truyén thong nhu Modbus, DNP3 va IEC
60870-5; Pam bao truyén dir liéu dang tin
cdy va an toan dé ngin ngira mat mat hoic
hong dir lidu.

3) Xt ly dir licu

Chuc nang: Phan tich va xu ly dir li€u tho
thu thap duoc tir cac thiét bi tai hién truong
dé tao ra thong tin c6 y nghia.

Céc hoat dong chinh: Chuyen doi dir ligu
tho thanh céc don vi ky thuat de dién giai t6t
hon; Loc va xac thuc dir liéu d¢é dam bao do
chlnh xac; Thyc hién cac phep tinh va tong
hop (vi du trung binh, tong, toc do thay doi)
trén dir 1i€u da thu thap.

4) Truc quan hoa di ligu

Chuc nang; Cung cap biéu dién dd hoa
cua dir ligu dé nguoi van hanh theo doi va
kiém soat cac quy trinh mdt cach hi¢u qua.

Céc hoat dong chinh: Hién thi dit liéu thoi
gian thyc bang Giao dién nguo1 may (HMI)
nhu bang thong tin, bleu dd va db thi; Tao
so do ludng quy trinh de truc quan hoa trang
thai hoat dong ctia nhiéu thanh phan khac
nhau; Lam no1 bat cac xu huong, mo hinh va
bat thu:ong thong qua céac cong cu truc quan.

5) Hanh dong kiém soat

Chue nang: Cho phep ngudi van hanh
gui 1énh diéu khién dén cac thiét bi tai hién
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truong dé diéu chinh cac thong sé quy trinh
va duy tri trang thai hoat dong mong muon.

Hoat dong chinh: Thyc hién cac hanh
dong diéu khién tha cong nhu mo/déng van,
khoi dong/dimg bom va diéu chinh dlem dat;
Trién khai logic diéu khién tu dong dé duy
tri cac quy trinh trong cac thong s6 dugc xac
dinh trudc; St dung vong phan hoéi dé dam
bao tinh 6n dinh va nhat quan cta quy trinh.

6) Xt ly bao dong

Chuc nang Phat hién va canh bao nguoi
van hanh vé cac diéu kién va su kién bat
thuong can duoc xir 1y ngay lap ture.

Céc hoat dong chinh: Thiét 1ap ngudng
gidi han cho cac thong so6 quy trinh khac
nhau; Tao bao dong va canh bao khi céc
thong sé vuot qua gidi han da dat hodc xay ra
céc sy kién bat thuong, Phan loai b4do dong
theo mirc d§ vu tién va mirc 4§ nghi€ém trong
dé giup ng1I01 van hanh vu tién phan héi cua
ho; Cung cap thong tin chi tiét vé tinh trang
bao dong, bao gdm déu thoi gian va vi tri.

7) Ghi nhat ky dir lidu

Chuc nang Ghi lai dir liéu lich st dé phan
tich, bdo cédo va muc dich tuan thu.

Céc hoat dong chinh: Luu trit dit li¢u
trong co so dit liéu hodc lich st dir liéu dé
luu gitr 1au dai; Ghi lai cac su kién, bdo dong
va hanh dong cua ngucn van hanh; Duy tri
nhat ky toan dién vé hiéu suat hé théng va
lich st hoat dong.

8) Bao cao va phan tich

Chtrc nang Tao bao cdo va phén tich dir
lidu lich st dé hé tro ra quyét dinh va cai
thién hi€u qua hoat dong.

Céc hoat dong chinh: Tao bdo cdo thuong
xuyen Ve hi¢u suat hé thdng, s6 liéu san xuat
va tom tat su c6; Phan tich xu huong lich su
dé xac dinh céac 11nh vuc can cai thién va tbi
uu hoa; Su dung cac ky thuat phan tich néng
cao va khai thac dir li¢u dé kham pha thong
tin chi tiét. . i

9) Giam sat va di€u khién tir xa

Churc nang: Cho phep truy cap tUr xa vao
hé thong SCADA dé giam sat va diéu khién
cac quy trinh tir xa.

Céc hoat dong chinh: Cung cap quyén
truy cdp tor xa an toan thong qua giao dién
web hodc cac cong cu truy cap tir xa chuyén

dung; Cho phép ngudi van hanh thyc hién
chan doan va bdo tri tr xa; Dam bdo kha
néng di€u khién tr xa dugc bao mat va duge
lly quyén.

10) Quan 1y du phong va chuyén dbi du
phong

Chtrc nang bam bao do tin cay va tinh
kha dung cua hé thong thong qua cic co ché
du phong va chuyén doi du phong.

Cac hoat dong chinh: Trién khai cac
duong dan truyen thong dy phong va may
cha dé ngan ngua cac dlem 161 don I¢; Céu
hinh cac quy trinh chuyen doi du _phong
ty dong dé chuyén sang cac hé théng du
phong trong tmong hop hé thong chinh bi
16i; Thu’orng xuyén k kiém tra cac thlet lap du
phong va chuyén doi du phong de dam bao
chung hoat dong chinh xac khi can.

4. Cac ung dung cia SCADA trong
nganh mé

Hé thdng giam sat va thu thap dir liéu
(SCADA) dong vai tro quan trong trong
nganh khai thac mo, cung cap kha nang giam
sat, kiém soat va ty dong hoa cac hoat dong
khai thac theo thoi glan thyc. Duéi day 1a
cac tmg dung chinh cta hé théng SCADA
trong khai thac:

1/ Giam sat va kiém soét quy trinh

Hé thdng SCADA cung cap kha nang
kiém soat tap trung dbi v6i nhi€u quy trinh
khai thac khac nhau, bao gom:

- Khai thac quéng: Thu thap dir ligu theo
thoi gian thyc tu thiét bi khoan, né min va
van chuyen

- Nghlen va nghién: Giam sat trang thai
may nghién, tai dong co va toc do bang tai.

- Quy trinh tuyén quing: Kiém soat tuyén
ndi, loc va cac ki thuat tach khoang khac.

2/ Giam sat thong gi6 va moi truong

- Klem soat quat thong gio, van diéu tiét
va ludng khi.

- Giam sat mue khi (vi du: mé-tan, CO),
ndng d6 bui, d6 4m va nhiét do.

- Ty dong bao dong va quy trinh tat may
khi phéat hién dleu kién khong an toan.

3/ Phéan phdi va quan 1y dién

- Giam sat tai dién trén cac khu vuc khai
thac khac nhau. ) )

- Kiém soat cac chat, may bién ap va may
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phat dién dy phong

- Cit tai va phat hién 18i dé duy tri hoat

dong khong bi gian doan.
4/ Quan ly doi xe va thiét bi

- Theo d&i vi tri, hiéu suét va tinh trang
cua xe tai kéo, may dao va may khoan.
- Khoi dong/dung tir xa, chan doan 101 va

béo tri du doan.

- Giam thoi gian chét va cai thién viée su

dung tai san.
5/ Quan ly nudc va nude thai

- Giam sat va kiém soat may bom thoat
nude, hé théng thoat nudc va ao chira chat

thai.

- Quan ly luu luong, ap suat va chat luong

nude xu ly va nude thai.

- Pam bao tuan thi cac quy dinh vé& moi

truong.
6/ Hé thng an toan va bao mét

- Tich hop v6i CCTV, kiém soat ra vao va

phat hién xam nhap

- Hé théng tmg pho khan cip va kiém

soat hoa hoan.

- Ghi nhit ky va theo doi kiém toan dé

diéu tra su co.

7/ Phan tich va toi uu héa dit liéu
- Thu thap dit li€u theo thoi gian thyc va

lich sir dé phan tich san XUét.

- Xac dinh cac diém nghén, tinh trang
kém hiéu qua va co hoi tiét kiém chi phi ctia

quy trinh.

- H6 tro cac mo hinh song sinh ky thuét
s6 va kiém soat du doan do Al diéu khién.

8/ Hoat dong tir xa va Tu dong hoa

- Cho phép cac trung tdm hoat dong khai
thac tir xa, ddc bi€t 1a ¢ nhitng khu vuc nguy

hiém hoac xa x0i.

- Hb trg xe ty hanh, khoan tu dong va hé

thdng bang tai.

- Cai thién hi€u qua hoat dong dong thoi
glam thleu tinh trang lao dong phai ti€p xtc

véi cac dleu kién nguy hiém.
5. Két luin

Trong hnh vuc khai thic mo, h¢ thong
SCADA n6i 1én nhu mot chét chan diéu
phéi giam sat va kiém soat theo thoi gian
thuc dé dam bao hoat dong xuat sic. Bang
cach tan dung strc manh cua dir liu, tu dong
hoa va két nodi, cac don vi khai thac mo co

thé vuot qua cac thach thuc, tang cuong
an toan va dat dugc myc ti€u khai thac tai
nguyén bén ving va hiéu qua. Vai tro ctia hé
thong SCADA khong chi 1a cong ngh¢ don
thudn; né tré thanh dong luc thuc day vuon
1én, kha nang tai tao va d6i méi trong nganh
khai thac mo.
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Nghlen ciru thiét ké va vng dung cong trinh lo
gieng dwa vao ky thuat phat trién REVIT thi

cap
Nguédn: Ky 2 quyén 55 Tap chi Cong trinh Than Trung Qudc

>> CN. Nguyén Mai Hoa, Cong ty CP Tu van dau tu mo va cong nghiép - Vinacomin (Bién dich)

Tom tat: Dé giai quyét cac van dé trong thiét ké mo than truyén thong nhu kho1 luong thiét
ké 16n va tinh toan ban vé& phirc tap, nghién ctru nay phan tich nhu cau thiét ké thuén cua
cong trinh mo than, st dung phuong phap truc quan va lap thé hoa dé the hién hé thong khai
thac, dao 10 phuc tap & mo than ham 1o. Ttr do, dé xuét y tuong phat trién tht cdp dua trén
nén tang Revit, thuc hién phat trién thi cap nham m¢ rong cac chirc nang 1rng dung cua nen
tang nay, nang cao kha ning thich img cua Revit trong hé thdng BIM db6i v6i nganh thiét ké
cong trinh mo than.

Abstract: In order to solve the problems in traditional coal mine design such as large design
volume and complex drawing calculation, this study analyzes the forward design needs
of coal mine construction, using visualization and stereoscopic methods to represent the
complex mining and tunneling system in underground coal mines. From there, proposes the
idea of secondary development based on Revit platform, carries out secondary development
to expand the application functions of this platform, and enhances the adaptability of Revit

in BIM system for coal mine construction design industry..

Thong qua thyc té cho thiy, khai thac,
ma& rong va thiét ké cac cau kién chinh & mo
than ham 1o Qianxin Quy Chau, 1ap thong sO
tuong tng cho cau kién m6 hinh, hoan thanh
thong ké ty dong kh01 luzong cong trinh,
dong thoi két hop phan mém BIM khac dé
thiét ké mo hinh s6 hoa 3 chleu trong 1o da
nang cao chat luong thiét ké va hiu suat
xuat ban ban v&, hoan thién tinh lién két glua
dit liéu va hinh v&, phuc vu tng dung cong
ngh¢ BIM trong thlet ke hu’o’ng chinh cong
trinh mo than, dong thoi gan cac thong s0
thudc tinh twong ung cho cac mo hinh céu
kién, hoan thanh thong ké khdi luong cong
trinh mot cach tu dong. Bang cach két hop
voi cac phan mém BIM khac, nghién ctru da
thiét ké mo hinh so héa 3D dudi long dat,
giup nang cao chat luong thiét ké, cai thién
hiéu sudt xuat ban vé, ting cuong su lién ket
glua dir li¢u va hinh anh, gop phan thac day
qua trinh xay dung mo than s6 hoa.

Ngoai s0 luong 16n cac mo mai xay
dung, viéc phat trién va dao sau cac mo hién

c6 va thiét ke tich hop cac mo theo chi dao
chinh sach, tbc do thiét ké mo than truyén
thong ngay cang khong dap ung dugc nhu
cau ngay cang tang [1]. Tai nguyen than van
chiém vi tri chu dao trong co cau tiéu thy
nang lugng so cap cta Trung Qudc. Khai
thac than ham 16 van 1a phuong thirc chinh
dé thu duoc tai nguyen than. Tuy nhién, qué
trinh khai thac mo than la m¢t qua trinh hinh
thanh h¢ thong dong, trong do thiét ké mo
ban dau lién tuc thay d6i trong qua trinh san
Xuét. Cung voi vige xay dung sO lugng 16n
mo moi, khai thdc xudéng sdu cac mo hign
¢6, cling nhu thiét ké tong hop cac mo theo
chu truong, chinh sach lam cho toc do thiét
ké mo than truyen thong ngay cang kho dap
u’ng nhu cau ngay cang tdng. M6 hinh thiét ke
mo mai dua trén cong nghé BIM dé cap dén
vigc lya chon phan mem Revit lam nén tang
trong hé thong BIM, ket hop céc chtrc nang
cua Revit vai cac he théng nhu CAD, Civil
3D, Dynamo... dé hién thyc hoa cong ngh¢
thlet ké thuan cho mé than, tich hop cac chirc
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nang nhu mé hinh hoéa truc tiép, st dung
mo hinh da myc dich, tinh toan khéi lugng
cong trinh va tu dong xudt ban v&. Hoang Ha
trong “Nghién ctru ung dung cua ky thuat
BIM trong dy 4&n mo than Daliuta” (Tap chi
cong trinh than, 2016, 48(12)), dva trén du
an BIM trong nganh than dau tién dugc g
dung thyc t€ tai Trung Qubc, da phan tich
phuong phap trién khai va trién vong ung
dung cua duy an thi diém BIM trong mo than.
Tri¢u Anh trong “Nghién ctru phan tich phan
mém BIM va lya chon phan mém BIM cho
cong trinh mo than (Khao sat thlet ké Trung
Qudc, 2019 (1)) 7 da tién hanh tong két va
phan tich vé nguyen tac lya chon phan mém
BIM trong cac cong trinh than, cling nhu cac
yeu t6 anh huong dén viéc lya chon phan
mém BIM cho cac dy an ky thudt mo than.
Vi bich Tuan trong “Thlet ké huan BIM hé
théng san xudt trén mit bang mo than 16 thién
(Tap chi cong trinh than, 2021, 53 (8))” da
xdy dung quy trinh thiét ké thuan BIM cho
hé thong san xudt trén mit bang cua mo than
16 thién, hinh thanh nén mot hé thong thiét ké
thuén toan dién, trong d6 cac chuyén nganh
cung ph01 hop trén mot nen tang hop tac,
cung cap dinh huéng ding dan cho viéc 1rng
dung cong nghé thiét ké xudi BIM trong cac
mo than 19 thi€n. Ha Loi Huy trong “Nghién
ctru ing dung k¥ thuat BIM trong thiét ké
duong 10 mo than (Tap chi cong trinh than,
2021, 53(7))” da ang dung cong nghé¢ BIM
dé phat trién hé thong thiét ké ba chleu cho
cac duong 16 mo than va da dugc trién khai
thanh cong trong thue té, glup nang cao chat
luong thict ke duong 10 va thay do1 mo hinh
thiét ké truyén théng.Nguy Hong L&i va
Ta Kim Thao trong “Nghlen cuu ung dung
phat trién thiét ké cong trinh 10 giéng dua
vao k¥ thuat Revit (Tap chi cong trinh than,
2019)” thong qua viéc phat trién md rong
nén tang Revit, da cung cap hd trg k¥ thuat
cho thiéet ke mo than kiéu méi. Thong qua
viéc phat trién va tmg dung mo hinh ba chiéu
cho céc cong trinh duong 16 mo than, ho da
cung cap cac phu’ong tién cong nghé thong
tin cho vi¢c xay dung mo than s6 hoa. Hién
nay, cong nghé phat trién thi cip (mo rong)

(secondary development) dya trén nén tang
Revit & Trung Qudc chu yéu duogc ap dung
trong linh vuc kién truc, trong khi vige u’ng
dung vao linh vuc ky thuat mo than van con
twong ddi han ché. Nguyén nhan chu yéu 1a
do: Thu nhat, tinh ddc thu cua cac cong trinh
ngam dudi long dat; tha hai, cac chirc nang
thiét ké cua Revit chua thong nhat va van
chua hoan toan dap tng dugc qui pharn thiét
ké va qui pham 1ap ban vé& ngoa1 linh vuc
kién tric. Dya trén cac nghlen ctru trudce day,
bai Vlet nay thong qua viéc phén tich nhu
cau thiét ké thuan cua cong nghé BIM trong
ky thuat mo than, tlen hanh phat trién thu
cap dua trén Revit nham mo rong cac chirc
nang L'rng dyng trén nén tang nay, xay du’ng
thong s6 hoa cho cac cau kién cong trinh mo
than, tir d6 hinh thanh phuong phép thiét ke
thuén cong trinh mo than phat trién thir cap
dua trén Revit. Dong thoi, thong qua sy ket
hop gitra cac phan mém BIM khéc nhau, bai
viét tim hiéu tinh kha thi trong viéc img dung
cong nghé BIM vao th1et ké mo than ham lo.

1. So sanh thiét ké truyén thong va
thiét ké thuin BIM

Luu trinh thlet ké mo than truyén théng
chu yéu bao gém: 1ap ban v& dia hinh, khai
thong md, 1ap ban vé duong 10 co ban, khai
thac va van tai trong 10, thong £i6 va an toan
mo. Néu co nhung thay doi v€ phuong éan, s&
lam cho tat ca cac luu trinh thay doi, do d6
can nhiéu nhiéu thoi glan vanhan lyc de diéu
chinh. Ngoal ra, mdi quy trinh c6 nhiéu bén
tham gia, dan dén tinh trang thong tin bi tac
nghén trong giao tiép, gy ra cac van dé nhu
mat dir ligu, quan ly bdo mat keém, hi¢u qua
thap trong qua trinh tao du an. Tu duy thiét
ké thuan cong trinh mo than dwa trén cong
ngh¢ BIM 1a xay dung loai hinh ciu kién
thong s6 hoa tU:O’ng Umg voi tung hang muc
cong trinh mo than, lay mo hinh ba chiéu
1am nén tang. Thong qua phan mém Revit,
thyc hién ki€ém soat va lién ket gitta cac tham
s, tir 46 tién hanh xt 1y thiét ké. Sau do, két
hop v6i cac phan mém khéc trong hé smh
thai BIM nhu Civil 3D, Dynamo... dé tao ra
san pham thiét k& hoan chinh. Phu:ong phap
nay két hop chit ché giira phdn mém may
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tinh va quy trinh thiét ké, mang lai ba dic
dlem moi ndi bat: tryc quan hoa, kha niang
phdi hop va mirc d6 tinh chinh cao.

1) Tryc quan hdéa. Cong nghé BIM cé
thé tao ra budc nhay vot tir mat phang sang
khong gian trong cac ban v€ mo than, thong
qua vi¢c quan sat mo hinh 3D, cac thong tin
lién quan g1u’a cac cau kién khac nhau trong
mo than co the duoc két ndi véi nhau.

2) Tinh phdi hop: Phuong phap thiét ke
hudng chinh cho phép “mot mé hinh, nhiéu
ung dung”, tirc 1a voi cung mot loai mo hinh
nhu’ng O cac giai doan ing dung khac nhau
chi can chinh stra va hoan thién trén mot mo
hinh duy nhit. Bang cach thlet lap mdi lién
két gitra m0 hinh va ban ve, lay m6 hinh lam
dlem xuat phat, nén tang thong tin BIM két
nbi cac bén nhu don vi thiét ké va don vi thi
cong Khi m¢t bén thyc hi€n chinh sua, bén
con lai co the nhan dugc thong tin cap nhat
tuong (g trong phan mém Revit, tir 46 giam
thiéu thoi gian, nhén lyc va chi ph1 phat sinh
do thay d6i trong qué trinh thi cong.

'3) Do tinh chinh cao. Cong nghe BIM c6
thé luu trir thong tin cua céac cau kién tron
may tinh, str dung may tinh dé thong ké khoi
lugng, cung cap dur li€u co ban cong trinh
chinh x4c hon, ching han nhu chleu rong
duong 10, dién tich, v.v., dé cung cap hd trg
cho cong tac quan ly xay dung sau nay. So
sanh hai loai thiét ké nhu hinh 1 m6 ta.

2. Phat trién thir cip dua trén Revit

2. 1 Dinh hmfng phat trién thir cdp

Chtrc nang cua phan mem Revit phat
trién thtr cdp can sur dung dén Dynamo va
cac chuong trinh bén ngoai.

Dynamo 12 mdt plugin lap trinh truc quan
trong Revit, cho phép ket n6i nhidu phan tr
v6i nhau dé xac dinh mdi quan hé va xay
dung céc chudi thao tac thudt toan tuy chinh.
Dynamo gitip tdi uu hoa cac thao tac nhu mo6
hinh hoéa thong sb, xur 1y hang loat mo6 hinh
va cac tac vu khac tir d6 nang cao hi€u qua
mo hinh hoéa 3D. Kh1 lap trinh cac tng dung
bén ngoai, bit budc pha1 g01 cac lénh tur giao
dién lap trinh bén ngoai cua Revit. Nhitng
lénh nay yéu cau sir dung Revit API — tirc
giao dién 1ap trinh ing dung cua Revit. Revit
API cung cap mdt lugng 16n cac khong gian
tén (namespaces) va ham phong phu, ho tro
manh mé cho phat trién thu cap cac chuic
nang cua Revit. Hién nay, c6 hai cong cu
chinh dé phét trién mo rong Revit dya trén
Revit API: VSTA (Visual Studio Tools for
Applications) va VS (Visual Studio) . Véi
VSTA, nguoi dung c6 thé st dung ngdn ngfr
C# hoac VB.Net trong moi truong lam viée
ctia Revit dé viét cac chirc nang mé rong,
dong thoi tao ra cac macro 1énh nham thuc
hién céc tac vu m¢ rong bén ngoai. Con voi
Visual Studio, cac chuong trinh dugc viét
bang cic ngdn ngit nhu C++. Sau khi hoan

Mat théng tin, dit

Qs lip hil e !
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4 5 =
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Quyet » TK  Khai k|
sach khai thic Duytu
. lap DA thic mo VHmo
Mé Dy an P 7 ; T
hinh cong | Nén ting thong tin BIM }| Két thuc
BIM trinh ! 3 W ¥ L
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Hinh 1. So sanh mé hinh truyén thong va BIM
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tat, chuong trinh duoc bién tap thanh cac tap
tin DLL, sau d6 su dung céc tap tin giao di¢n
bén ngoai dé tao thanh cac chu’0’ng trinh mo
rong. Tuy nhién, trong qua trinh lap trinh,
bat budc phai tham chiéu den cac thu vién
thanh phan dugc tich hop san trong Revit.
Bai vi€t nay chu yéu sir dung Visual Studio
2015 dé tién hanh phat trién mo rong Revit.

Viéc phét trién mo rong (phat trién lan
ha1) cac chure nang bén ngoai cua Revit API
can dugc thuc hién trong moéi trudong may
tinh ¢ ho tro.

.NET.

Trong qua trinh phat trién, chuong trinh
s& goi dén hai thu vién tham chiéu 1a API
(RevitAPLdIl) va APIUI (RevitAPIUL
dll). RevitAPL.dll bao gdm cac 1énh trong
Application va Document, dac biét 1a hai
giao dién bén ngoai la IExternal Application
va [ExternalCommand.RevitAPIULdIl phu
trach viéc dinh danh va tham chiéu cac ham
khong gian trong giao dién nguoi dung.Viéc
¢o tao ra dugc tap tin DLL hay khong la co
s dé danh gia xem qua trinh phat trién va

&>

thir nghiém da hoan tat hay chua. Sau khi
qua trinh thu nghlem hoan tat, c6 thé két hop
voi Dynamo d€ tién hanh mé hinh hoa thong
s, tir d6 hoan thién qua trinh phat trién mo
rong 1an hai.Quy trinh tu duy phat trién mo
rong Revit dya trén Revit API dugc minh
hoa ¢ Hinh 2.

2. 2 Lwu trinh phat trten thir cap

Boi vi chitc nang thiét ké két ciu mac
dinh cua Revit khong phu hop véi linh vuce
mo than, nén can phai thiét ké riéng cho cong
trinh mo than. Trudge tién, sa dung chuong
trinh bén ngoa1 la Visual Studio (VS), két
hop véi viéc goi cac API va APIUI, viét
ma bang ngon ngu C++ dé tao mot thé tiy
chon rleng cho mo than. Dya trén the tuy
chon nay, tién hanh xay dung cic bang chon
tuong tmg v6i cac mo-dun chinh trong cong
trinh mo than, bao gdm lya chon chirc ning
lién gian dén thong tin mo than: v& dudng
10, h¢ thdng khai thong, hé thong khai thac,
phan tich don g1a md hinh dia chit.Sau
khi hoan thanh giao dién tuy chon cho viéc
phat trién Revit lan hai, can tao mot API

=

!Ta-:u thr “ién h-:u Wisual studio 20135

Tham khao tép gia-:u dign Revit
Tham khao tép Revit AP DII va Fewvit APIUL DII
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Ghi de phwrong thire Execute |

Thém mi vao onStarup
deé trién khai chire ning
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trién thir cap

Hinh 2. Qui trinh phdt trién thiv cdp dwa trén Revit
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diéu khién (control API) hién thi thong tin
bat [én va hinh anh lién quan, nham cung
cap thém dit liéu va ho trg thlet ké mo hinh
thuan tién hon. API diéu khién nay hién thi
thong tin qua ba hinh thuc: cong cu goi y
(ToolTip), md ta dai (LongDescription) va
hinh anh goi y (ToolTipImage). Khi nguoi
dung di chudt dén nat chue nang, cac thong
tin goi ¥ s& ty dong hién thi, gitp ky thuat
vién thao tdc mdt cach thuan tién va hi¢u
qua hon.Sau khi hoan thanh céc thao tac
trugce do, t1en hanh tao cac thong sd family
(ho thong sb) danh cho mo than.Quy trinh
thao tdc nhu sau: chon tép mau family 2D,
sau do str dung céc chirc nang cua Revit nhu
kéo gian (Extrusion), xoay (Revolve), hop
nhat (Blend), hop nhét rdng (Void Blend),
tao hinh theo dudng dan (Swept Blend) v.v..

dé két hop tao thanh mo hinh 3D. Tiép theo
nh@p cac thong s6 family hop ly, lién két cac
thong s6 nay véi thong sb thict ké. Sau do,
thong qua Revit Manager thiét lap su tuong
tac va lién két gitra cac thong s6 family véi
nhau, trr do tao ra mdi quan h¢ lién dong: khi
nhdp mot lan dr ligu co thé st dung nhiéu
lan, thong sd thay doi sé kéo theo hinh hoc
thay d01 Sau khi hoan thanh tat ca cac budc
trén, cudi cung tién hanh dong bo va tai 1én
thu vién farnlly Sau khi hoan thanh mo hinh
hoa thong s6, co thé str dung chure nang bang
thong ké (Schedule) trong phan mém Revit
de trich xuét cac dir li¢u nhu thong s6 cua
cau kién mo hinh, sO lu’orng cau ki¢n, loai
chu kién, khdi luong cOng trinh... va xuat ra
dudi dang bang Bang thong ké co moi lién
hé truc tiép V01 cac ban vé nguon do do
khi ban vé nguon hinh hoc ¢o6 su thay d6i
thi bang thong ké cling s€ tu dong cap nhat
theo.Bai viét nay thong qua phuong phap
phat trién 1an hai dé tao the tuy chon riéng
cho cong trinh mo than. Bang céach sir dung
chuong trinh bén ngoai Visual Studio (VS),
¢ thé xuat bang théng ké do Revit tao ra
sang dinh dang Excel, gitip vi¢c ung dung
thyc té va luu trir dix heu tr¢ nén thuan tién
hon. Hon nira, trong giai doan sau, hoan toan
c6 thé nhdp nguoc dit liu trr bang Excel tro
lai Revit dé thuc hién chirc niang truyén dan

hai chiéu. )

3. Ung dung thyc t€

3. 1. Khai quadt mo than

Mo than Kiém Ham (Qianxin) nam ovung
Hong Lam (Honglin), phia tdy bac huyén
K1em Tay (Q1anx1) tinh Quy Chau. Khu mo
nam gan doan gip khuc phia tdy nam cua
nép 161 Chi Xuong theo hudng dong béc. V&
mat cdu tric dia chat 16n, khu vuc nay thudc

vung bién dang ciu triic theo huéng dong

bic cua déi gy Tuan Nghia (Zunyi) trong
mai vom phia bac Quy Chay, thudc nén dia
chat Duong Tir. Tang dia chat trong khu vuc
c6 dang don nghleng, déc Ve phia nam véi
goc nghiéng tir 6° dén 12°. Céu trac dut gay
khong phat trién, trong khu vuc khong co
dut gdy 1on.Cac cau ki¢n chinh trong long
dat cua mo bao gom g1eng ngh1eng chinh,
giéng nghiéng phy, giéng thong gioé nghiéng,
mdt khai thac, duong 10 dan khi gas, phong
tra an vinh vién... Cac ciu kién chu yéu
c¢6 tiét dién hinh vom, 1a hinh thuc duo’ng
16 dién hinh trong cdc mo6 than ham 1o, voi
cac vu diém nhu kha ning chiu luc tét, cdu
tao don gian, kha ning vuot tai 16n. Toan
bd mo ap dung phuong phap mé via bang
giéng nghleng Giéng nghiéng chinh st dung
bang tai E véan chuyén than nguyén khai,
dong thoi b tri h¢ thong 6ng dan khi nén
va 6ng cap nudc chira chay. G1eng nghiéng
phu st dung hé théng kéo don moc dé van
chuyen dat da, vat tu va thiét bi, dong thoi
lap dat thiét bi van chuyen nguoi dang treo
trén cao va h¢ thong ong thoat nuge.Tai cao
dd +1562m cua giéng nghiéng phu c6 bb tri
san ga day g1eng, tram bom nudc va ham
chtra nudc. Gleng thong gié nghiéng co cdt
cao miéng g1eng la +1612.588m. Ba gleng
chinh, phu va thong gi6, dugc lién thong &
cdt cao +1562m thong qua duong 10 lién lac
day giéng, tao thanh hé théng mo via cho
khu khai thac s6 mot ctia mo. )

3.2 Xay du’ng mé hinh cdu kién chii yéu
cong trinh mo than

Lay gleng nghi€ng chinh (doan dat bé
mdt) cua mé than Kiém Ham lam nguyén
mau, do trong thu vién mic dinh cia Revit
khong c¢6 md hinh hinh hoc cho cong trinh
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mo than, vi vay can phai st dung dir ligu
thuc té tir hién truéng mo, nhu chiéu rong
duong 10, chiéu cao vom du’ong 1o v.v. dé
tao mo hinh mat cit hai chiéu cua cong trinh
mo bang CAD. Sau do, st dung céc chire
nang cua Revit nhu kéo dai, xoay, hop nhat,
hop nhat rong, hop nhat theo duong bién v.v.
dé tao mo hinh ba chiéu, nhu thé hién trong
Hinh 3.

Hinh 3 Dwong lo hinh vom tao thanh tir
Revit

Sau khi m6 hinh ba chiéu duoc tao so bo,
trong hop thoai tham so family cua Revit,
dat tén cho duong 10 nay. Dya theo cac
thong s6 thiét ké cua mo, thiét 1ap cac tham
sO farnlly, sau do s dung Revit Manager dé
lién ket cac tham s0 nay voi family. Nhu Vay,
c6 thé thay d01 mo hinh family tuong ung
trong Revit bang cach thay ddi cac thong sb
thiét ké. Ap dung phuong phap nay cho cac
loai mat cat duong 16 khac, dya vao cac loai
duong 16 ngam tai mo than Kiém Tan, Quy
Chau, c6 thé 1an luot hoan thanh cac m6 hinh
cau kién nhu: giéng nghiéng chinh (doan
nén da) giéng nghleng phu, duong 10 san ga
day gleng, 16 thong gi6 10 cho CGHDB v.v.
Mot s6 cau kién dugc thé hién trong Hinh
4Pé dam bao cac cau kién mo than ham 10
duogc tao dua trén md nay co the tai su dung
trong cac mo than khac véi diéu kién tuong
tu, can tao mot thu vién family dé quan 1y,
tich hop va sip xép cac tap tin family rdi tai
1én va luu trir. )

Sau d9, su dung chirc ndng bang thong ké
(Schedule) trong danh sach chirc nang hién
thi (Vlew) cua Revit, chon m6 hinh thong
thuong, r0i thém céc tham s can thiét vao.
Lay vi du v6i dudng 16 hinh vom, sir dung

phan mém VS2015 dé lap trinh, sau d6 dung
plugin Addin Manager dé doc va tao file
thyc thi, tr d6 co6 thé tao ra bang thong ké
khoi lu’orng cong trinh duong 1o, bao gom
di¢n tich dao 10...gitp ich rat 16n cho cong
nhan dao 16 tuyén dau.

3. 3. Xay dung mé hinh sé 3 chiéu mé
than

Str dung m6 hinh phan mem thu dugc tur
phat trién tha cap cua Revit, két hop vai cac
phan mém nhu Civil 3D, Dynamo, CAD..
dé xay dyng mo hinh s6 hoa 3D cho hé thong
mo than ham 1o. )

1) Tao mod hinh dia chat: Thong qua
vigc lam tron toa d9 kinh vi d9 cua dia hinh
khu mo, tién hanh lay diém 3D toan bo dia
hinh, sau d6 chuyén sang dang bang Excel.
Tiép theo, sit dung Dynamo dé doc tép
Excel, dung nat File Path chuyén doi luong
16n du: lidu diém trong Excel thanh cac diém
hién thi trong Revit. Khi chay trén giao
dién Revit, s& thu dugc ban phan bd toa do
diém co trat ty, sau do dung phuong phap
vé dudng cong dé ndi cac diém, tir d6 tao ra
duong cong dia hinh ctia khu mé, nhu thé
hién ¢ Hinh 5.

2) Xét den tinh chat phtre tap cua cAu trac
dudi long dat va do bai viét nay tap trung
thao luan vé tinh phu hop cua viée ing dung
cong nghé BIM trong linh vyc khai thac
than, nén cac cau kién va ban ) dia hinh
duogc tao ra chi c6 thé dap tng yéu cAu mo
hinh héa don gian trong ham 10. Toan by mo
hinh duoc tao s€ duoc nhép vao phan mem
Civil 3D d tao ra hinh anh hiéu qua, nhu thé
hién trong Hinh 6.

4. Phén tich trién vong ing dung

Tuvidyu g dung co thé thay rang, nhitng
dic diém va uu thé vén ¢co cua _cong nghé
BIM c6 thé duoc khai thac triét dé trong thiét
ké mo than. Uu diém 16n nhat ciia BIM la
kha néng truc quan héa - thong qua m6 hinh
3D tryc quan, giup nguoi dung dé dang hinh
dung, tao diéu kién thuén 1gi cho viéc thdo
luén phuong an va diéu chinh thiét ké. Tlep
theo la tinh chi tiét va chinh xac - nho vao
hé théng xay dung cong trinh hoan chinh va
dang tin cdy, mo than co thé tinh toan chinh
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(a) Dwong 16 san ga day gieng

O &

(b) Gieng nghiéng phm
(doan I6p dét bé mif)

(c) Dwong 16 thong gi6 16 che
CGHDB

Hinh 4. Mt cit dwong 16 bg phin

V-

(a) Nhin tir trén xuﬁng

(b) Nhin tir bén canh

Hinh 5. M6 hinh dia chét mé so bé tao thanh tiv giao dién Revit

xéac khéi luong cong viéc can thiét, tir 6 dua
ra phuong an chi phi hop 1y hon, tranh lang
phi nhan lyc va vat tu, gop phan kiém soat
chi phi hi¢u qua va néng cao lgi nhuén cho
doanh nghlep Tuy nhién, nhitng Van dé ton
tai trong qua trinh tmg dung cling can duoc
giai quyét toi wu. Trude hét 1a chu ky tng
dung thuan ti¢n. Cong ngh¢ BIM c6 gia tri
thuc tlen rat cao trong thiét ké mo than, tuy
nhién dé phat huy t0i da hi€u qua trong toan
bd vong doi van hanh ciia mot mo than, van
can mo rong Ung dl_mg sang cac giai doan
nhu khai thac, bao tri va van hanh. Bén canh
do, viée ng dung BIM vao lap dat va chay
thu thiét bi trong nganh san xuat nhu vi neo,
mady khai thac than, may dao 1o.. cung can
dugc day manh.Chi khi o, loi the ung dung
cua BIM trong toan bo vong doi du an cong

() Bo tri cyc b sin ga ddy gieng

(b) Bo tri cyc bé hé thong trong 16

trinh mo than mai ¢o thé duoc khai thac téi
da. Ngoal ra, s6 lugng céac trudng h0’p dién
hinh c6 thé tham khao trén thyc té van con
han ché, kinh nghiém st dung ciing chua
phong pht. Dya trén vi du trong bai viét,
c6 thé thay hai van dé n01 bat: Thu nhat, tai
nguyén phuc vu phat trién thir cap Revit API
trong linh vuc mo than con khan hiém, céac
phan duoc khai thac, phat trién trong bai
chi méi chiém mot phan nho. Thu hai, do
hé théng khai thac ham 16 chua duoc xay
dung hoan thién, nén chua thé thé hi¢n toan
dién cau tric va hoat dong cua hé thong dudi
long dat Vi Vay, can tiép tuc nang cao nang
luc thiét ké cong trinh, t6i wu hoa thiét ké
chuong trinh, dong thoi thuc dy tng dung
sau hon cong ngh¢ BIM trong khai thac than.

Toém lai, viéc ing dung cic cong nghé

(c) So do tiet dién dwémg 16 trong 1o

Hinh 6. Hiéu qua moé hinh cong trinh mo than
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trec quan nhu BIM vao linh vye khai thac
than s€ van la xu hudng trong tuong lai. Pac
biét, voi Revit 1a cot 161, mo hinh BIM mo
da duoc xay dung va thu’ vién dit liéu chung
da dugc tao ra. Trong tuong lai, can pha1
tao ra mot thu vién ho mo hinh quy mé lon
va rong khap cho céac loai mé hinh mo khac
nhau va thyc hi€én mé hinh hoa ba chleu tinh
vi vé cac dteu kién thuc té cua can trac da
dia chat ngadm, than quing v.v, thiét k€ nén
tang thong tin BIM ngam, cdp nhat thong
tin dia chat méi va cii va cdc mo6 hinh ngam
theo’thoi gian thyc, thuc hién cap nhat dong
va to1 uu hdéa mo hinh, hinh thanh mé hinh
mo6 hinh dja chat ba chleu ngam dong hoan
chinh ctia mé va thiic day xay dung thong
minh cdc mo than.

Tong ket lai, viéc ung dung cac cong
nghé tryc quan hoéa nhu BIM vao linh vyc
khai thac than trong tuong lai Van la mot xu
huong tat yeu dac biét, viec lay Revit lam
nén tang cot 16 dé xay du’ng md hinh BIM
cho mo than va tao lap thu vién family, trong
tuong lai, van can tlep tuc xay dung cac thu
vién famlly quy md 16n, pham vi rong phu
hop voi nh1eu loai hinh mo khéac nhau. Bong
thoi, phai tlen hanh m6 hinh héa 3D mdt
cach chi tiét céc yéu t6 thyc té nhu cdu tric
lop da dia chit trong 10, quang... Trén co
so d6, thiét ké mot nén tang thong tin BIM
chuyen biét trong 10, cho phép cép nhat theo
thoi gian thuc céac dir li€u dia chat moi va
cil, cung nhu cac mo hinh trong ham 10. Qua
do, ¢o thé thyc hién viéc cap nhat va tbi uu
héa m6 hinh mét cach linh hoat, huéng téi
vigc xdy dung mot hé thong mo hinh 3D dia
chat trong 10 mang tinh dong hoan chinh,
gop phan thuc day xay dung thong minh hoa
trong mé than. Cong nghé BIM duoc tng
dyng vao linh vuc cong trinh mo than twong
d6i mudn va hién tai cac chue ndng trong
thlet ké mo than van chua dugc thong nhat
dong bd. Tuy nhién, cung véi su ho tro ngay
cang manh mé cua Nha nude dbi VOl vige
phat trién mo than théng minh, trlen vong
tmg dung BIM trong nganh than chac chan s&
tiép tuc dugc mo rong. Trong tuong lai, khi
nganh cong nghiép than tirg budc xay dung
va hoan thién céc tiéu chuan, quy pham lién

quan dén 1’1’ng dung cong nghé BIM, dong
thoi tang cudng dau tu cho viée ap dung k¥
thuat nay, thi nhiing loi thé ma BIM mang
lai s€ dugc phat huy toan dién trong linh vuc
khai thac than. Cong ngh¢ nay s€ dugc un
dung rong rai khong chi trong khau thiét ke,
ma con trong cac hoat dong san Xuat.

5. Két luan

1) Thong qua viéc phan tich nhu cau
thiét ké thuan (thiét ké theo huéng m6 hinh
hoéa) trong k¥ thuat mo than bang cong ngh¢
BIM, nhém nghién ctru da tién hanh phat
trién thir cip dya trén nén tang Revit, m¢
rong cac chuc nang Umng dung tr nen tang
nay Qua céc vi du thye tién, da tién hanh
x@y dung tham s6 hoa cho cac cau kién thyc
té trong ham 10 mo than, tir d6 thiét 1ap mot
phuong phap thiét ké thuén cho cong trinh
mo than dya trén phat trlen thir cap Revit,
dong thoi két hop voi phan mém Dynamo
xdy dyng dugc mo hinh s6 hoa cuc bg trong
ham 10, hién thyc hoa qua trinh chuyén doi
tir thiét ké truyen thong hai chleu sang hinh
anh khong gian ba chi€u. Két qua cho thay
viéc tinh toan khéi luong cong trinh tré nén
chinh xac va nhanh chong, ddng thoi xac
minh duoc tinh kha thi va tinh phu hop cua
cong nghe BIM trong cac cong trinh thyc té
cua mo than, giip don gian hoa quy trinh
thiét ké phtrc. tap, khong chi nang cao chat
luong thiét ké va hi¢u qua xuat ban v€, ma
con ning cao moi lién két gitra dir liéu va
hinh anh.

2) Cong ngh¢ BIM dugc ing dung trong
linh vyc khai thac than con khoi dau kha
muon, do do can sém xay dung mot hé thong
tiéu chuan va quy chuan ung dung thong
nhat. Trong b01 canh nganh khai thac than
dang dan chuyén minh theo hlmng phat trién
thong minh trong tuong lai, viéc rng dung
cong ngh¢ BIM s¢ tro thanh mot phuong
thure nghlen clru quan trong. Dicu nay khong
chi gop phan thic day sy phat trién chat
lugng cao cuia nganh cong nghiép than, ma
con c6 y nghia to 16n trong viéc dam bao
nang lyc canh tranh cta toan nganh trong
b6i canh chuyén ddi sé va hién dai hoa ngay
cang manh mé.
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Ung dung tri tué nhin tao (AI) trong M6 hinh
thong tin khai thac mo (MIM)

>>Th.S. Pham T Phwong, Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin

Tém tat: Trong bbi canh nganh cong nghiép mo Viét Nam dang timg budc chuyén minh
theo xu thé chuyén doi sb, viéc tich hop tri tué nhan tao (AI) vao M6 hinh thong tin khai thac
mo (Mining Information Modehng MIM) duoc ky vong s€ tao ra bude dot pha trong cong
tac quy hoach, van hanh va giam sat an toan mo, dac biét la tai cac mo than ham 10. Bai bao
trinh bay hién trang u’ng dung cong nghé sé trong linh vuc khai khodng, véi trong tam la
kha nang tich hop Al vao MIM. Noi dung tép trung lam r3 céc céu phan chinh cta hé thong
MIM, cac g1a1 doan c6 thé ap dung AI nhu: phan tich dia chat — thiét ké khai thac, glam sat
thiét b1 va moi truong, van hanh mé va mo6 phong lan truyen bui. M6t s6 nghién ciru trong
nuéc di bude dau ap dung Al vao cac bai toan nhu dy bao nong d6 bui PM2.5, phat hién bat
thuong tur dir 1i¢u cam bi€n, xay dung mo hinh lan truyen bui, nhung phan 16n van ¢ quy mé
thir nghi€ém. Thyc trang tai Vi€t Nam cho thiy mot s6 rao can lon gém: dit liéu phan tan, ha
tang CNTT han ché, thiéu nhan lyc lién nganh va thiéu hufong dan thé ché cy thé. Du vay,
tiém nang ung dung Al trong nganh mé rat 16n, dac bi€t v6i hanh lang phap 1y méi nhu Luat
Dia chat va Khoang san 2024, Nghi quyet sO 88/NQ-CP va céc tiéu chuan BIM-MIM méi
ban hanh. Trén co s¢ do, bai viet dé xuat mot s6 nhom g1a1 phap trong tim vé chuan héa
dix liéu, phat trién ha ting sd, dao tao nhan lyc lién nganh va hoan thién khung phap ly, gbp
phan thyc hién chu truong chuyen ddi s6 cua Chinh phu trong linh vyc tai nguyén - khoang
san phu hop voi diéu kién Viét Nam.

Abstract: In the context of Vietnam's mining industry gradually transitioning toward
digital transformation, the integration of artificial intelligence (Al) into Mining Information
Modeling (MIM) is expected to be a breakthrough in mine planning, operations, and safety
monitoring, especially in underground coal mines. This paper presents an overview of
the current state of digital technology application in the mining sector, with a particular
focus on the potential of combining Al with MIM. The content clarifies key components
of MIM systems and the stages at which Al can be applied, including geological analysis,
mine design, equipment and environmental monitoring, operational control, and dust
dispersion simulation. Several domestic studies have preliminarily applied Al to problems
such as methane prediction, anomaly detection based on sensor data, and dust propagation
modeling. However, most of these initiatives remain at a trial or pilot scale. In practice,
Vietnam faces several challenges, including fragmented data, limited IT infrastructure,
a shortage of interdisciplinary human resources, and the absence of detailed regulatory
guidelines. Nevertheless, the potential for Al application in the mining sector is substantial,
particularly in light of new legal frameworks such as the 2024 Law on Geology and Minerals,
Resolution No. 88/NQ-CP, and recently issued BIM-MIM standards. Based on this context,
the paper proposes several key solution groups: standardizing mining data, developing
digital infrastructure, training interdisciplinary human resources, and completing the
regulatory framework. These recommendations aim to support the Government's digital
transformation agenda in the natural resources and mining sector in a manner suitable to
Vietnam's specific conditions.

I. Tong quan vé chuyén ddi s6 trong duoc hiéu la qua trinh u’ng dung c6 hé thong
nganh khai khoang cac cong nghé s tién tién nhu dir lidu 16n
Chuyén d6i s6 trong linh vyc khai khoang  (Big Data), dién toan dam may (Cloud
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Computing), Internet van vat (IoT), tri tué
nhén tao (Al), va mo hinh thong tin s6 (BIM/
MIM) nham néng cao hi€u qua trong toan bo
chudi hoat dong cua nganh - tr cong tac didu
tra dia chat, tham do, thiét ké khai thac, van
hanh mé cho dén dong ctra mo va quan 1y
moi truong sau khai thac.

Trén thé gidi, nhidu quéc gia c6 nganh
cong nghiép khai khoang phét trién nhu
Australia, Canada, Nam Phi hay Chile da
som x4y dung chién luoc “khai thac thong
minh” (Smart Mlnlng) v6i dinh hudng
s6 hoa toan dién va khai thac dua trén dir
liéu. Trong cac md hinh nay, Al va hé thong
thong tin tich hop dong vai tro trung tam
giup doanh nghi¢p mo ra quyet dinh nhanh
chong, van hanh an toan va tang truong bén
ving.

Tai Viét Nam, qué trinh chuyen doi s6
trong khai khoang moi dang ¢ giai doan
khéi dong, V61 nhitng budce di dau tién tap
trung vao_ s6 hoa dir liéu dia chat, md phong
thiét ke bang cong nghe BIM, tmg dung GIS
va trién khai cac giai phap quan Iy san xuat
bang cong nghé thong tin tai don vi 16n nhu
Tap doan Cong nghi¢p Than - Khoang san
Viét Nam (TKV). Mac du tiém nang chuyén
d01 5O trong nganh la rat 16n, song hién nay
phan 16m cac hoat dong Van mang tinh truyén
thong, 101 rac va thiéu nen tang tich hop.
Dleu nay doi hoi can ¢6 chlen lugc tong the
vé ing dung cong nghé s trong nganh khai
khoang, dac biét 1a khai thac than - linh vuc
gitr vai tro quan trong trong dam bao an ninh
nang luong qudc gia.

II. M6 hinh thong tin khai thac moé (MIM)
- Khai ni¢ém va cau phan

1. Khai niém vé MIM

Mo hinh thong tin khai thic mo (Mining
Information Modehng - MIM) la mdt
phuong phap tlep can hién dai trong cong
tac quy hoach, thlet ké va quan 1y khai thac
mo trén nén tang s6. MIM cho phép tich hop
dong bo cac 16p thong tin lién quan dén dia
chat, ky thudt, moi truong va thiét bi vao mot
hé thong thong nhat. Qua doé, MIM giap 5O
hoa toan bo khu vire mo, hd trg ra quyet dinh
chinh xéac va kip thoi trong suot Vong doi
khai thac, tir tham do ban dau dén giai doan

dong cua va phuc hdi moéi truong. Khac voi
cac phan mem mo hinh hoa don le, MIM la
mot hé thong thong tin da chiéu, co kha nang
két ndi cac nguon dir liéu da nganh va lién
thong v6i cac nén tang cong nghé so nhu
I0T, Al GIS, thuc té a0 (VR), thuc té ting
cuong (AR) va cac giai phap quan tri doanh
nghi¢p (ERP)

2. Cac ciu phin chinh ciia MIM

a) M0 hinh dia chat 3D:

La nen tang cot 16 cua MIM, m6 hinh
dia chét s6 hoa toan bo chu triic khong gian
cua thdn quing, cac tang dia chat dut gay,
cAu tao dia hinh va cac thong s6 vat 1y - co
hoc ctia dat da. Mo hinh nay duoc xay du’ng
tir dir li€u khoan, khdo sat dia vat Iy va cac
ngudn dit liéu tham do hién truong.

b) Thlet ké khai thac 50:

Bao gom thiét ke duong 10, hé thong
thong glo van chuyén, thoat nudc, két cau
ham va cac hang muc phuy trg khac Cac
phuong an thiét ké dugc truc quan hoa dudi
dang m6 hinh 3D, c6 thé kiém tra va cham,
xung dot va t6i wu hoa trudc khi trién khai
thuc té. ) )

¢) H¢ thong cam bién va dir li¢u thoi gian
thuc (IoT):

Cho phép giam sat lién tuc cac thong sd
quan trong nhu khi métan, bui, nhiét do,
rung chan, van hanh th1et bi, luu lugng gio...
Dit liéu duoc truyén vé hé théng trung tim
va tich h0’p vao MIM dé phuc vu phan tich,
canh bao va diéu hanh.

d) Dt liu khong gian va anh vé tinh (GIS
- Remote Sensing):

HO tro theo ddi bién dong dia hinh, khu
vue syt lun, khai thac vugt ranh gidi, anh
huong dén khu dan cu hodc méi truong xung
quanh.

e) Giao dién tryc quan hoa 3D, thyc té a0
va tang cu’ong (VR/AR):

Tang cuong kha nang twong tic v6i mo
hinh mo bang hinh anh khong gian 3 chiéu
hoac mo phong thue té, giup ky su, can bo
ky thuat va lanh dao mé dua ra quyet dinh dé
dang, nhanh chong va chinh xac hon.

1. Ung dung tri tu¢ nhian tao (Al)
trong MIM mo6 than

Viéc tich hop tri tué nhan tao (Artificial
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Cau truc cac lop dir liéu trong Mo hinh théng tin khai thac mo (MIM)

-~

i

Quadn tri san xudt (ERP/SCADA)

Y

%,

i

Mébi truding (nude, khdng khi, syt Idn)

Y,

GIS & anh vé tinh
- =
Cam bién 1oT (khi, byi, rung...)
- =
Thiét k& md & duing 1
S —
~ ==
Dif ligéu dja chat 3D

Intelligence — Al) vao Mo hinh thong tin
khai thac mo (Mining Information Modeling
— MIM) dang la xu hudng phat trién trong
nganh khai khoang, dac biét d01 vOi cac mo
than ham 16 ¢ dleu kién dia chat — ky thuat
phtc tap. Al hd trg ty dong hoa qua trinh
phén tich dt li¢u 16n, phat hién sém cac dau
hiéu bat thuong va dé xuat phuong 4n diéu
hanh theo tho1i gian thyec.

1. Giai dogn tham do va thiét ké khai théc

Trong giai doan dau cua vong doi mo,
Al c6 thé phat huy hi¢u qua manh mé kh1
dugc s dung dé xir 1y khéi luong 16n dix
li¢u tham do nhu: tai liu khoan, dia vt 1y,
dia hoa, ban do dia chat ti 1¢ 16n, dir liéu anh
v¢ tinh... Cac thuat toan hoc may (machine
learning) va hoc sau (deep learning) c6 kha
ndng phat hién mau (pattern recognition)
trong dit liéu dia chét dé:

- Ty dong phan loai cac 16p dat da va

khoang san theo chi tiéu vat ly;

- Dy bao phan bd than quing v&i do tin
cdy cao hon so voi phuong phéap ndi suy cd
dlen’ r N 4 ~ r

- T61 uu hoa so d6 bo tri 16 khoan va tiét
kiém chi phi tham do.

Ngoai ra, Al con dugc sur dung dé hd tro
phén tich cac t6 hop phuong an dao 10 bang
thudt toan t6i wu hoa, giap rut ngin tong
chleu dai 10 hoac glam do dbc van tai, trong
diéu ki¢n rang budc vé thong gio va 6n dinh
dia chat.

2. AI trong giam sdt va vian hanh mo than

Mot trong nhiing uu thé 16 nhat ctia Al 1a
kha nang xu ly dit liéu thoi gian thye tir cac
thiét bi cam bién (IoT) duoc lap dat trong
toan mo. Trong khai thac than ham 10, cac
thong so nhu:

- Nong d6 khi metan, CO, bui min
(PM2.5), nhiét do, do am;
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- Tinh trang hoat dong cua hé thong van
tai, quat thong gi0, may khoan, may XUc;

- Chuyén vi khoi d4, ap lyc [én vi chong

duoc truyén lién tyc vé trung tam dicu
hanh. Al s€ phén tich cac dong dir li€u nay
theo cac mo hinh da duoc huan luyén dé:

- Nhan dién bat thudng (anomaly
detection) trong chudi dit liéu cam bién;

- Dy bao xu hudng tich tu khi doc dua
trén diéu kién van hanh va thong gio;

- Phan tich trang thai thiét bi dé dwa ra lich
bao tri du doan (predictive maintenance);

- Hb tro diéu phdi khai thac t6i wu hoa
theo thoi gian thuc.

3. Giam sat moi truong va an toan

Tai cac rno than 1 thi€n 16n nhu Coc Sau,
Cao Son, van d¢ bui min va thoat nuéc md
la thach thue 16n. Al ¢6 thé tich hop dir ligu
cam bién moi truong v6i anh vé tinh dé:

- Phan tich mac do phat tan bui theo mua,
hudng gio, hoat dong khai thac;

- Dy bao chit lwong nudc moé va anh
hudng dén khu vue dan cu l4n can;

- H trg md hinh héa sy lan truyén 6
nhiém dé xay dung ké hoach glam thiéu.

4. Tich hop AI voi BIM tao nén ting vin
hanh mo thong minh

Trong hé thdng MIM hién dai, viéc két
néi moé hinh BIM (Building Information
Modehng) v6i Al tao nén mot “ban sao sd
song” - Digital Twin - cho toan by mo than.
Dir liéu tir thuc dia dugc dong bo lién tuc
vao mo hinh 3D va dugc Al phan tich de:

- Theo ddi tién d6 khai thac thyc té so véi
ké hoach;

- Dua ra khuyen ngh1 k¥ thuat nhu thay
dbi cau trac chong giir, b tri lai duong 10;

- Phan tich rui ro trong thoi gian thyc de
hd tro lanh dao mo ra quyét dinh klp thoi.

Mot s6 tap doan khai khoang quoc té nhur
Rio Tinto, Anglo American da ung dung md
hinh nay trong cac md than ngadm véi hiéu
qua rd rét. Tai Vigt Nam, TKV da c6 10 trinh
tu'ng buéde s6 hoa cac cong trinh ngam bang
cong nghe BIM dé tong hop va thong nhat
dir liéu so

Dirligu thd Tidgm xir ly & gén

nhan dir lidu

[sensor, thigt ké, mai trudng)

5. Khd néng phdt trién Digital Twin cho
mo than

Trong bbi canh céac h¢ théng MIM ngay
cang tich hop nhiéu dir liéu thoi gian thuc va
tri tu€ nhén tao, khai niém mo song sinh 5O
(Digital Tw1n) dang dan dugc hién thyc hoa
tai mot s6 mo than 16n trén thé gidi. Digital
Twin 1& mo hinh a0 phan anh day du trang
thai hién tai va du bao ciia mot h¢ thong vat
1y - & déy 14 mo than - thong qua két noi dir
lidu hai chiéu lién tuc.

Khi duoc két hop vé6i Al Digital Twin
cho phép mo phong cac kich ban khai thac
khac nhau, danh gia rui ro trong thoi gian
thuc, hoac tu dong diéu chinh hoat dong
khai thac nho céc thuat toan hoc tang cuong
(relnforcement learnlng) Mot vi du dlen
hinh vé kha ning ung dung Digital Twin két
hop robot tu hanh trong nganh khai khoang
1a hé théng van tai tu dong ciia Rio Tinto.

Hudn luyén

mi hinb Al
(machina leaming)

F.‘IqI.I.IL.'I.L!IIIH T8I

D b phdn tich

Nam 2022, tp doan nay phéi hop cing
Scania tién hanh thu nghlem xe tai khai thac
tu hanh 40 tan trong mo6 hinh mé phong van
hanh mo. Ket qua dat duogc 1a chu trinh van
chuyén - boc d& hoan toan khong nguoi lai,
dugc diéu phdi thong qua nén tang diéu hanh
s0. Bay la minh chu’ng cho viéc s6 hoa toan
di¢n mo va tich hop mo hinh song sinh so dé
diéu khién va giam sat thiét bi van tai theo
thoit gian thuec.

6. Mé hinh vong phan hoi (Loop
feedback) trong AI - MIM

Mot dic trung quan trong trong hé thong
Al cho mo thong minh la kha nang ty hoc
va diéu chinh nhd vong phan hoi khép kin
(closed loop feedback). Vong nay bao gom
cac budec:

a) Quan trac dr liéu thoi gian thuc (tu
cam bién, thiét bi, khi, bui...);

b) Phantich bang md hinh AT (ML, DL)
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— phat hién bat thuong / t6i wu 10 trinh;

~¢) Dua ra canh bao hodc tac dong tryc
tiép (giri 1énh dén thiét bi);

d) Ghi nhan phan ung cua h¢ thong —
dir liéu méi duge cdp nhat lai — vong 13p
tiép tuc.

M0 hinh nay giap hé thong Al ngay cang
"hiéu" mo hon, ra quyet dinh ngay mot chinh
xdc, gidm can thi¢p ciia con ngudi trong van
hanh thuong nhat. Pay ciing chinh 1a nén
tang cho khai thac ban ty dong va khong

Trong nhu’ng nim gan ddy, qua trinh
chuyen dbi s6 nganh khai khoang Viét Nam
ndi chung va khai thac than ndéi riéng da
¢6 nhitng chuyén bién rd nét. Nhiéu don vi
trong Tap doan Cong nghi¢p Than - Khoang
san Viét Nam (TKV) da chu dong tiép can
cac cong nghé tién tién, ting budc tng dung
mo hinh thong tin cong trinh (BIM), cong
nghé¢ quét laser 3D (TLS) va co so dir lidu
dung chung. Tuy nhién, vi€c tich hgp tri tu¢
nhan tao (AI) vao hé thong quan ly mo theo

nguoi truc. huéng MIM hién dai méi chi ding lai & mot
IV. Thue trang va tiém ning trién khai  s6 du an thtr nghiém va dé tai nghién ciru
Al trong MIM tai Viét Nam bude dau.
Tiéu chi Australia Canada Viét Nam
Mikc d9 trién khai|Rong rdi, toan bo|Tap trung giai doan [ Mdi bt dau, quy mo
MIM vong doi mo thict ke - van hanh nho

Tich hop Al vao
van hanh mé

Co - trong to1 uu hoa
dao 10, boc xuc

Mot s dé tai nghién
ciru, chua thuong
mai

C6 - trong béo tri thiét
bi, quan ly quang

Chinh sach hé tro
chinh phu

RO rang, uu dai tai
chinh & cong nghé

Mé6i duge dat nén
tang tir 2022-2024

Tai trg nghién ctru Al
- khodng san

Manh mg, lién két
véi  doanh nghiép
khai khoang

Vai tro cuaa dai hoc
- vién nghién ciru

Tap trung tai cac cum
nghién ctru cong nghé
mo

Roi rac, dang can
tang lién ket

1. Cac nghién cuu trong nwdc

Trong nudc, mot so co s¢ nghlen clru va
dao tao da tr1en khai cac dé tai img dung Al
va cong nghé sb vao linh vuc khai khoang va
tham do tai nguyén:

- Vién Khoa hoc Cong nghé Mo -
Vinacomin, Truong Pai hgc Mo - Dia chat:
Su dung thuat toan Al de glam thiéu anh
hudng song chin dong nd min t6i cac cong
trinh mo 19 thién;

- Truong Dai hoc Dau khi Viét Nam, Ban
Tim kiém tham do (PVN),... Ung dung Al
trong tim kiém, thim do dau kh1

- Truong Pai hoc Mo - Dia chat Pé Xuat
giai phap [oT canh béo sém rui ro, sy cb
trong mo than ham 10 trén bé than Quang
Ninh. . )

Tuy nhién, hau hét mdéi dung & muc
nghién clru thir nghiém trén quy mo nho,
chua trién khai thyc té rong rdi hoic chua

két ndi thanh hé thong MIM tong the

2. Ddnh gia mirc djp sin sang chuyén doi so

a) Vé dir liéu sb hoa

Céacdonvitrong TKV da sd hoakha nhleu
ban Ve, hd so ky thudt va bao cdo dia chat.
Mot s don vi ap dyng hé¢ théng GIS noi b9,
tuy nhién viéc chuan hoa dir liéu, dic biét
la dit li€u thoi gian thyc va tich hgp tr cam
blen con phan tan. Thiéu bo khung dit liéu
chuan IFC (Industry Foundation Classes)
cho nganh mo.

b) Ve ha ting cong nghe

Ha tang CNTT tai cac mo ham 16 nhin
chung van han ché vé két n6i thot gian thuec,
thiéu tram thu phat dir li¢u 6n dinh trong
long dat. Viéc truyén tai di liéu cam bién,
video gidm sat ham 10 thuong cham hoac
gian doan.

c) Ve nhan lyc va thé ché

Ngudn nhan luc thanh thao ca chuyén
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mon khai thac mo va lap trinh AI/BIM con
khan hiém. Thiéu co ché phoi hop gitra cac
vién nghién cuu, truong dai hoc, doanh
nghiép cong nghé va doanh nghiép khai
khoang. Mot s6 can by quan ly con de dat
trude viée dau tu cong nghé méi do lo ngai
chi phi - hi€u qua.

3. Tiém nang va xu thé phat trién

Mic du con nhiéu thach thic, song tiém
nang ung dung Al trong MIM tai Viét Nam
14 rat 16n, ddc biét tai cac mo ham 10 ¢o san
lugng cao, yéu cau an toan nghiém ngat nhu
Ha Lam, Mao Kheé, Duong Huy... Nhing
khu mo nay c6 nhu cau manh vé:

- Hé thong giam sat diéu kién dia chat
dong lyc cao;

- T6i wu hoa dao 10 va van hanh thiét b
nang;

- Canh bao sém su cd, theo ddi tinh trang
thiét bi dé giam thiéu tai nan lao dong.

Dong thoi, viéc Chinh pht ban hanh Luat
Dia chat va Khoang san 2024 (so 54/2024/
QH15) cung cac chinh sach vé chuyen do6i
s0 nganh nang lugng, nhu Nghi quyét s6 88/
NQ-CP (2022), Quyét dinh 749/QD-TTg
(2020), da tao hanh lang phap ly thuan loi
dé nganh mo ting bude dau tu cac hé thong
MIM c¢ tich hop Al

V. Co s& phap 1y lién quan dén trién khai
MIM va ung dung Al trong nganh khai thac
mo

Viéc trién khai mé hinh thong tin khai
thac mo (MIM) c¢ tich hop tri tu¢ nhan tao
(AI) trong thuc t1en khai thac mo - dac biét
tai cac mo than ham 10 - can phai duoc dit
trong khudn kho phap 1y 16 rang, minh bach,
dong bo. Trong thoi glan gan day, nhiéu van
ban quan trong tir cap Ludt dén tiéu chuan
ky thuét da dugc ban hanh, tao nén tang cho
viéc chuyén d01 s6 nganh mo, dac biét la cac
cong trinh ngam, cong trinh ha tang k§ thuat
trong mo than.

1. Van ban phap luat va chinh sach & cip
Nha nude ) )

a) Luat Dia chat va Khoing san so
54/2024/QH15 (hiéu luc tu 01/07/2025)

Day 14 vin ban phap 1y mai nhat, thay thé
Luat Khoang san 2010, bo sung nhiéu quy
dinh lién quan dén cong tac diéu tra co ban

dia chét, quan ly th6ng tin khoéng san, Ung
dung cong ngh¢€ so, va quan ly dit li¢u dia
chat theo hudng hlen dai, dong bo va c6 thé
két ndi lién thong.

b) Nghi quyét s 10-NQ/TW ngay
10/02/2022 cta B Chinh tri:

Vé “Pinh huong chién luoc dia chat
khoang san va cong nghi¢p khai khoang dén
nam 2030, tim nhin den nam 20457, trong
do xac dmh 10: Khuyen khich u’ng dung
cong nghe tién tién, cong nghé s6 va tu dong
héa vao diéu tra, tham do, khai thac va ché
bién khoang san; thic day nghién ctru va
phat trién mo h1nh khai thac thong minh.”

¢) Nghi quyét sd 88/NQ-CP ngiy
25/7/2022 cua Chinh phu:

Ban hanh Chuong trinh hanh dong thuc
hién Nghl quyet 10-NQ/TW, cu thé hoa
viéc trién khai chuyen d6i so trong linh vuc
khoang san va yéu cau xay dung co s¢ dir
ligu nganh dia chat - khoang san qudc gia,
tich hgp céc nén tang quan 1y thong minh.

d) Quyét dinh s6 749/QD-TTg ngiy
03/6/2020 cua Thu twéng Chinh phu:

Ve vige phe duyét Chuong trinh chuyén
601 s6 qubc gia dén nam 2025, dinh hudng
dén 2030, trong d6 chi rd: Nganh nang
luong, kha1 khoang la mot trong cac linh vuc
ru tién chuyén doi s6”, thuc dy tmg dung
cac cong nghé Al, dir 11¢u 16n, mo hinh so
hoa.

2. Hé théng van ban chuyén nganh xay
dung - khai thac ¢6 lién quan dén BIM/MIM

a) Quyet dinh s6 258/QD-TTg ngiy
17/3/2023 cta Thu tuong Chinh phu:

Phé duyét Lo trinh 4p dung BIM trong
hoat dong xay dung Trong d6 khuyén khich
ap dung rong rdi BIM cho céc dy an stir dyng
von nha nude, du an cong trinh kS/ thuat
phuc tap - phu hop véi ddc thu cua cac cong
trinh trong mo ham 1o.

b)H¢ thong tiéu chuan TCVN 14177:2024
(phat hanh dau nam 2024): i .

- TCVN 14177-1:2024: “T6 chtre va so
hoa thong tin vé cong trinh Xay dung - Phan
1: Khai niém va nguyén tac”

- TCVN 14177-2: 2024
doan chuyén giao tai san”

Céc tiéu chuan nay 1am rd cac yéu cau ky

“Phan 2: Giai
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thuat d6i véoi viéc thu thap, quan Iy va trao
doi thong tin sO trong toan bd vong doi cong
trinh, c6 thé ap dung truc tlep cho mo6 hinh
hoa cong trinh mo (MIM) va tich hop dit li¢u
cam bién, mo hinh AL

3. Chinh sach nfi by nganh cong nghiép
than dén nam 2030, tam nhin 2045

Tap doan Coéng nghi¢p Than - Khoang
sdn Viét Nam da xac dinh chuyen doi s6 1a
mot trong ba tru cdt phat trién, voi cac dinh
huong va muc tiéu den nam 2025 bao gom
s6 hoa dit lidu dia chat, hién dai hoa quan 1y

san xuat bang hé thong diéu hanh tap trung,
va tich hop Al cho giam sat an toan va van
hanh.” ]

VI. Thach thirc va khuyén nghi

1. Nhitng thach thirc ddt ra

Mic du chuyén d6i s6 trong nganh khai
thac mo, dac bi¢t 1a vi¢c tich hop tri tu¢ nhan
tao (Al) vao M6 hinh thong tin khai thac mo
(MIM), di budc dau ghi nhan mot sd thanh
cong tai cac mo than lom, song trén thyc té
van con ton tai nhidu rao can, c6 thé phan
thanh cadc nhom sau:

Nhom thach thirc

Van dé cu thé

Tac dong dbi véi trién khai
MIM - AI

1. Dir liéu khong
chuan hoa

Dit liéu dia chét, ban V&, quan
trac phan tan, khong theo chuan
(IFC, COBie, openBIM...)

Kho tich hop vao mo hinh MIM;
Al khong xur ’13’/ dl}'Q’C dir liéu
khong dong nhat, thiéu gan nhan

2. Ha ting cong
nghé yéu

Thiéu mang truyén dan 6n dinh
trong 1ong dat; cam bién nhiéu
tin hi€u; khong c6 trung tam dir
liéu

Khong dam bao truyén dir liéu
thoi gian thyc; gidn doan h¢ thong
canh bao; kho van hanh mé hinh
Al

3. Nhan luc chwa
san sang

Ky su mo thiéu kién thiac Al/
BIM; thiéu chuong trinh dao tao
lién nganh; lanh dao con ngan
ngai dau tu

Kho van hanh hé théng MIM-AI,
trién khai roi rac, khong co nguoi
dan dat ky thuat

4. Thiéu co' ché -
thé ché hd trg

Chua c6 hudéng dan cy thé dau
tu, lra chon 96ng nghé, tiéu chi
danh gia; thiéu phoi hop lién B

Cac don vi ling ting khi trién
khai; kh6 huy dong von; khong
hinh thanh dugc moé hinh diém,

thi diém

2. Mjt sé kién nghj, gidgi phdp dé xudt

a) Xay dung bo chuan dir liéu MIM cho
nganh mo

Cac Bo nganh lién quan can phéi hop xay
dung va ban hanh khung chuén dit liéu ding
chung cho linh vyc khai khoang, phu hgp
v6i cac tiéu chuan quoc te (nhu IFC, ISO
19650), lam co s¢ d€ dong bo dir liu gitra
cac phan mém mo hinh hoa, hé thong cam
bién va nén tang Al

b) Phat trién ha tang so nganh khai khoang

Pau tu hé thong truyen dan tin hiéu 6n
dinh trong long dat, xay dung cac trung tim
dir liu tai cac mo 10’n tung budce hinh thanh
mang ludi “mo Uu tién phat trién hé
thong SCADA, DCS IoT tai cac khau giam

sat thiét bi, moi truong, an toan.

¢) Tang cuong dao tao ngudén nhan luc
lién nganh

Céc truong dai hoc ky thuat, dac biét 1a
truong Dai hoc Mo - Dia chat truong Dai
hoc Dau khi Viét Nam,... can xay dung cac
chu:ong trinh dao tao két h0’p gitra khai thac
mo, khoa hoc dit li€u, tri tu¢ nhan tao va mo
hinh théng tin cong trinh. Bong thoi, doanh
nghlep nén phdi hop v6i vién nghién ct,
cong ty cong nghe de dao tao lai doi ngti k¥
su hién truong, nang cao nang lyc van hanh
hé thong thong minh.

d) Can c6 co ché tai chinh va chinh sach
vudai

Pé xuat Nha nudce cé chinh sach hd tro
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vbn dau tu ban dau cho cac hé théng MIM
- Al nhu mot phan clua chuong trinh chuyen
doi so quoc gia. Dong thoi, can ¢ co ché uu
dai vé thué, tin dung, va hd tro doanh nghlep
t1ep can cong ngh¢ Al - BIM tién tién tlr cac
quoc gia phat trién.

VII. Két luin

Viéc tich hop tri tué nhan tao (Al) vao mo
hinh thong tin khai thic mé (MIM) la mot
xu hudéng tat yéu trong qua trinh chuyén doi
s6 nganh khai khoang hi¢n nay. Dac biét,
voi dac thu ky thuat va quy mo san xuét 16n
clia cac mo than ham 10 tai Viét Nam, viéc
g dung Al trong cac khéu ttr thiét ké, giam
sat, van hanh dén dam bdo an toan va béo vé
mdi truong s€ gop phan nang cao hi¢u qua
san xuat, giam thiéu rui ro va huéng t6i phat
trién bén ving.

Thyc tién trién khai_tai mot so don vi
cua TKV da cho thdy tiém ning rat 16n cua
huéng tiép can nay, tuy nhién ciing dong thoi
bdc 10 nhitng thach thic khong nho ve dir
liu, cong nghe con ngudi va thé ché. Trong
boi canh do, viéc hoan thién hanh lang phéap
ly, chuan hoa dir liéu, dau tu ha tang, va phat
trlen nguon nhén lyc lién nganh s€ 1a nhu’ng
yeu t6 then chét dé hién thuc hdéa mo hinh

“mod thong minh” tai Viét Nam trong giai
doan toi.

Tai li€u tham khao

1. Tran Hong Hanh va Pham Thi Nhan.
Xay dung mo hinh 3D giéng dimg mo than
Nui Béo bang cong nghé quét laser mat dat
Tap chi Khoa hoc ky thuat Mo - Dia chat, s6
62, ky Sa, tr. 128-134, 2021.

2. Nguyen Hoang, Bui Xuan Nam, Tran
Quang Hiéu, Nguyén Dinh An, Pham Vian
Hoa; Nghién ciru phat trién quan thé mang

no-ron nhan tao dy bao chan dong nd min
cho mé than Péo Nai, Quang Ninh, Tuyén
tdp bao cdo Hoi nghi toan quoc Khoa hoc
Trai dat va Tai nguyén véi phat trién bén
viing (ERSD 2020), Ha Noi, 11-12-2020,
19-26, 2020.

3. Nguyen Hoang, Bui Xuan Nam, Tran
Quang Hiéu, Tran Khic Hung, Nguyén Tuén
Thanh. Dy bao nong do bui PM2.5 phat tan
trong qua trinh n6 min trén cac mo 19 thién
st dung mang no—ron nhan tao va giai thuat
t6i wu hoa bay dan cai tién (APSO MLP),
Tap chi Khi tuong Thuy van, so 1, 88-99,
2022.

4. Salmi, Jyrki. BIM in mining - current
and future potential, 2020,

https://www.researchgate.net/
publication/378205040 BIM in_mining
current and future potential .

5. CSIRO Futures. Mining Equipment,
Technology and Services (METS), A
Roadmap for unlocking future growth
opportunities for Australia, 2017.

6. Quoc hoi. Luat Pia chat va Khoang
san, sO 54/2024/QH15, thong qua ngay
15/11/2024, ¢6 hi¢u luc tir 01/7/2025. )

7. Thu tuéng Chinh phu. Quyé€t dinh s6
258/Qb-TTg ve Lo trinh &p dung M6 hinh
thong tin cong trinh (BIM) trong hoat dong
xay dung, 2023.
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Du an “EcoStruxure Power SCADA”
cho Congty Than Cao Son (VINACOMIN)

Hoat dong khai khoang ludn doi hoi céac
giai phap phan phéi dién an toan, tinh kha
dung cao va hi€u qua ning luong cho cac hé
théng dién. Cong ty C6 phan Than Cao Son
- Vinacomin la don vi sén Xudt than 16n nhat
Viét Nam. Dé ¢o dugc mot hé théng phan
phdi dién hoan chinh nhu vy, Vinacomin
da dat ra cac yéu cau nghiém ngit cho du
an “EcoStruxure Power SCADA” dbi voi
ESEC cling nhu cac nha cung cap khéc:

« Giam sat hiéu suat van hanh va muc tiéu
thu dién nang theo thoi gian thuc.

» Cung cap dién voi tinh kha dung cao va
chat lugng dién nang.

« Tiét kiém ning luong

* Hi€u qua hon, tin cay hon, an toan hon,
s6 hoa hon. ) .

Duy é4n da lap dat mot nén téng bao phﬁ
toan by mang ludi dién bao gobm phan cung
(h¢ thong trung thé (MV)/he thong ha the
(LV)/may bién 4p/Bién tan) va phan mém (tu
dong héa quy trinh, SCADA) cho nganh mo.
vGi céc san pham va giai phap ctia Schneider
Electric (SE) duogc trién khai bédi cac ki su
ESEC.

Giai phap ma ESEC dua ra cho dy 4n nay
nhim tao nén hé théng phan phéi dién hoan
chinh cho khach hang cua Vinacomin la:

« Lap dat may bién ap kho (Dry Type
Transformers)

. Lap dit ti trung thé (MV Cabinet)

. Lap dat Relay Easergy P3

« Lap dit dong hd giam sat niang luong
(Power meter)

* PSO (Power SCADA Operation) &
Advanced Report & Dashboard Module

Nhiing lgi ich ma dy an mang lai cho
Vinacomin:

* Mot giai phap tich hgp hoan chinh tao
nén h¢ thong phan ph01 dién hoan chinh

* Tang vong doi dong bd

* Tao ra hé thong van hanh va bao dudng
t6t nhat )

* Cai thién hiéu suat Quan ly nang lugng
& Quan ly tai san, tang tinh kha dung va do
tin cdy cua ludi di¢én cao

Ngudn: https://esec.vn/wp-content/
uploads/-2022/09/ESPC-PSO-
CAOSONCOAL.pdf

Nam m6 than lon nhit dang hoat dong
tai Trung Quédc

Theo co s¢ dit licu mo va du an cua
GlobalData, c6 hon 3025 m¢ than dang hoat
dong trén toan cau, trong d6 c6 367 mo &
Trung Qudc. Sau day 1a nim mo than 16n
nhit theo san lugng tai Trung Qudc vao
nam 2023, theo co s& dir li€u khai thac cua
GlobalData, theo d6i hon 33.000 mo va du
an tu giai doan tham do ban dau dén khi
dong cira tai hon 150 qudc gia va hon 100
mat hang.

1. M6 Bic Thlem Tay

Mo Bac Thiém Tay 1a mot mo 16 thién va
ham 16 nam & Thiém Tay. M6 nay thudc s&
hiru cua Tap doan Coéng nghi€p Than va Hoa
chat Thiém Tay va udc tinh di san xuét dugc
41,34 tri€u than vao nam 2023.

2. Mo Heidaigou (Hac Dai Céu)

Nam ¢ Noi Mong, Mo Heidaigou thudc
s¢ hitu ctia China Shenhua Energy. Mo 10
thi€n khai thac dugc udc tinh 33,1 triéu than
vao nam 2023. M s€ hoat dong dén nam
2030.

3. M¢ Daliuta-Huojitu (Hoac Lam Ha)

Mo Daliuta-Huojitu nam ¢ Thiém Tay.
Mo nay thudc s& hitu ciia China Shenhua
Energy va khai thac duogc udc tinh 30,45
triéu than vao nam 2023. Mo s€ hoat dong
dén nam 2055.

4. M6 Bulianta (Pai Liéu Thap)

Mo Bulianta, thugc s¢ hitu cua China
Shenhua Energy, 1a mot m6 ham 10 nam &
No6i Mong. Mo néy khai thac dugc udc tinh
29 triéu than vao ndm 2023. M6 s€ hoat
dong dén nam 2034.

5. Mo than Huolinhe (Hoéc Cat Do)

Thudc s¢ hiru cua Inner Mongolia Dian
Tou Energy, Mo than Huolinhe 1a mét mo
16 thién nam & Noi1 Mong. Mo nay khai thac
duoc udc tinh 27,88 triéu than vao nam
2023.

Nguon: https://www.mining-technology.
com/-marketdata/five-largest-coal-mines-
china/?cf-view
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Pai hoi Pang bo Cong ty lan thir XI
Nhiém ky 2025 - 2030

Ngay 13/5/2025, Dang bo Cong ty co
phan Tu vén dau tu mo va cong nghi¢p da
t6 chuc Pai hoi Pang bo Cong ty lan thu XI,
nhiém ky 2025 - 2030. Day 1a su kién ch1nh
tri quan trong, danh dau moét giai doan phat
trién moi cia Pang bo cling nhu toan thé can
bo, Pang vién trong Cong ty.

Dal hoi vinh du don tiép cac ddng chi lanh
dao Tap doan Cong nghiép Than-Khoang
san Viét Nam: dong chi Khuat Manh Thang -
Pho Bi thu thuong truc Dang uy TKV, dong
chi Dang Thi Tuyét - Uy vién Ban Thuong
vy, Chu nhiém Uy ban Kiém tra ,Déng uy
TKY, céac thanh vién To cong tac s 6 voi su
tham gia cua 84 dang vién thudc Pang bg.

Trong nhi¢ém ky 2020 - 2025, trong bdi
canh kinh té thé gidi va khu vuc bién dong
manh mé bdi dai dich Covid—19, cac xung
dot dia chinh tri va sy canh tranh khoc liét
trong linh vuc tu van, Dang bo Cong ty co
phan Tu van dau tu mo va cong nghi¢p da
phat huy tinh than doan két, nd luc vuot qua
khé khan, 1anh dao Cong ty hoan thanh tot
cac nhiém vu chinh tri, duy tri hoat dong 6n
dinh va timg budc phat trien. Duéi sy chi
dao truc ti€p cua Pang uy Tap doan cong
nghiép Than-Khoang san Viét Nam, Dang
bo Cong ty da cu thé hoa cac nghi quyét cua
bang phu hop véi tinh hinh thyc tién, gitr
vitng vai tro hat nhan chinh tri.

Tai Dai hdi, cac dai biéu da tap trung thdo
ludn, danh gia két qua thyc hién Nghi quyét
nhlem ky 2020 - 2025, thang than nhin nhan
nhimg mat con ton ta1 rit ra bai hoc kinh
nghi¢m va dé ra phu’ong hudng, nhiém vu
trong tam cho nhiém ky 2025 - 2030. Trudc
nhitng co hoi va thach thic méi, Déng bo
Cong ty xac dinh can tlep tuc nang cao nang
luc canh tranh d01 moi phu’ong thurc quan
tri, phat trién ngudn nhan luc chat luong cao,
dong thoi gitt viing ky luét, ky cuong va xéy
dung moi truong lam viéc chuyén nghiép,
hiéu qua.

Phat bleu tai Dai hoi, ddng chi Khuat
Manh Thing de nghl Dang bo Cong ty tlep
tuc phat huy vai tro lanh dao cua cap uy,
khong ngimg ddi méi noi dung, phuong
thire hoat dong, cong tac, dong thot day
manh quan tri va diéu hanh san xuat kinh

doanh trén nén tang cong ngh¢ thong tin, m¢
rong thi truong, phan dau dat 15% doanh thu
ngoai Tép doan doi véi linh vuc tu van, xay
du’ng mo hinh thong tin cong trinh trong tu
van thiét ké cong trinh khai thac khoang sén.
Pong chi dé nghi Dang bo tiép tuc phat huy
tinh than doan két, lanh dao toan dién can
b, dang vién thuc hlen thang loi Nghl quyét
Dai ho1, gop phén vao thanh cong cuia Nghi
quyét Dai hoi dai bieu Bang bo Tap doan lan
thir VL.

Véi tinh than dan cha va trach nhiém
cao, Pai hoi di bau Ban Chéap hanh Dang
bo Cong ty nhiém ky 2025 - 2030 gom 09
dong chi co day du pham chat, nang luc va
bén linh dé lanh dao Cong ty trong giai doan
phat trién tiép theo. Ban Chap hanh bBang bo
nhiém ky 2025-2030 da phién hop thir nhét
bau Ban Thuong vy, Bi thu, Pho Bi thu,
UBKT Dang uy, Chu nhiém 'UBKT. Dong
chi Lé Van Duan, Bi thu Dang uy Cong ty
khoa X tai dic ctr Bi thu Dang uy Cong ty
khoa XI nhiém ky 2025 - 2030. Dai h¢i cling
théng nhat bau doan dai biéu tham du Pai
hoi dai biéu Dang bo Tap doan Cong nghlep
Than- Khoang san Viét Nam lan th IV gobm
01 dai biéu chinh thie va 01 dai biéu dy
khuyet

Cic ding vién biéu quyét tai Dai hi

Pai hoi Pang bo Cong ty lan tha XI,
nhiém ky 2025 - 2030 t6 chirc thanh cong sau
02 phlen lam viéc nghiém tuc, dung nguyén
tic voi tinh thin “Doan két - Dan chu - Ky
cuong - D01 moi - Phat trlen” quyet tam
thue hién thing loi Nghi quyét Dal hoi dé ra.
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CONG TY CO PHAN TU VAN DAU TU MO VA CONG NGHIEP - VINACOMIN
Dia chi: $6 565 dwong Nguyén Trii, phuong Thanh Xuin Nam, quin Thanh Xuén, Thanh phé Ha Noi

CAC BON V| TRYC THUOQC:

1. Xi nghiép Thiét ké than Hon Gai 2. Xi nghiép Thuong mai va Dich vu tong hop
Dia chi: $6 61, phd Ba Déo, phuong Hon Gai, thanh phé Ha Long, Dia chi: T6 35b, khu 3, phuong Cam Thanh, thanh phd Cim Pha,
tinh Quang Ninh. ~ Tel: 020303939637 tinh Quang Ninh. ~ Tel: 020303939637



