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NGHIEN CUU TONG QUAN CAC PHUONG PHAP TINH TOAN KiCH
THUOC TRU THAN BAO VE CAC PUONG LO CHUAN BI

Tom tit:

TS. Dwong Pirc Hai, TS. Nguyén Ngoc Giang
KS. Nguyén Nam Khanh
Vién Khoa hoc Cong nghé Mo -Vinacomin

Bién tap: TS. Phan Vin Viét

Hién nay, tai cdc mé than ham 16 vimg Quang Ninh chiea ¢é sw thong nhdt trong viéc xdc dinh kich
thuée tru than bao vé 16 chudn bi trong hé thong khai thac cét dai theo phirong. Diéu nay da gady kho
khan khong nhé cho san xudt ciia cac don vi, cling nhu cong tdc quan 1y ky thudt cia Tap doan; dac biét
la s han ché vé co so khoa hoc, hanh lang phdp ly trueée co quan quan Iy Nha nwée lién quan. Dé gidi
quyét van dé néu trén, nhom tac gid nghién ciru tong quan cac phu“ang phap tinh toan kich thuoc tru
than bdo vé tai cic mede cé nén cong nghiép than tién tién trén thé gidi, trén co sé do, lwa chon phirong
phdp tinh toan phit hop véi diéu kién cac mo than ham 1o ciia TKV,

1. P4t van dé

Hién nay, phan I&n san lwong than khai thac
ham 10 tai cac don vi thuéc Tap doan Cong nghiép
Than - Khoang san Viét Nam (TKV) tir cac 16 chg
ap dung hé théng khai thac cot dai theo phwong
(chiém khoang 84% tdng san lwong khai thac ham
|6 nam 2021) [1]. Trong hé théng khai thac khai
thac nay, dé duy tri 16 doc via van tai cia phan
tang trén 1am 16 doc via théng gié cho 16 che phan
tang dudi, qua trinh khai thac doc theo phuong
sé& dé lai mot dai than giap 10 van tai lam tru bdo
vé (hinh 1a). Viéc xac dinh kich thuwdc try bao vé
tdi wu 1a van dé hét strc quan trong trong thuc té
san xuat. Néu chiéu rong tru than bao vé Ién qua
mtrc can thiét, ddng nghia véi viéc ty 1é than dé lai
vinh vién trong cac tru bao vé tang cao, gay lang
phi tai nguyén. Mat khac, néu chiéu rong tru than
bao vé nhd hodc khéng dap rng duoc yéu cau vé
tai trong chéng d&, ho&c sé lam tang chi phi chéng
xén va duy tri bdo vé cac dwdng 16 chuan bi. Tuy
nhién, cho dén nay, chwa cé sy théng nhat trong
tinh toan, xac dinh kich thwéc tru than bao vé 16
chuén bi phi hop v&i diéu kién dia chat ky thuat
mé cua tirng khu vye. Kich thwéc tru than bao
vé theo hwéng dbc tai cac mé than ham 16 ving
Quang Ninh thuwdng dwgc chon theo kinh nghiém
tr 12 + 20m & tat ca cac do sau khai thac [2]. Diéu
nay da gay kho khan khéng nhé cho san xuét cla
cac don vi, cling nhw cong tac quan ly ky thuat cda
Tap doan; dac biét la sw han ché vé co s& khoa
hoc, hanh lang phap ly trvéc co quan quan ly Nha

nwéce lién quan. Do do, can thiét nghién ciu tong
quan cac phwong phap tinh toan try than bao vé
cac dwong 16 chuan bi tai cac nwédc co6 nén cong
nghiép than tién tién trén thé gidi, trén co sé& do,
xem xét lia chon phwong phap tinh toan pha hop
vGi diéu kién cac mé than ham 1o ctia TKV.

2. Téng quan cac phwong phap tinh toan,
xac dinh kich thwéc tru than bao vé 16 chuén bi

2.1. Trong nwéc

Tai Viét Nam, kich thwéc tru than bao vé trong
cac dy an mo cta TKV dang dwoc tinh toan, xac
dinh theo cong thirc cia GS. Protodiakonov [3].
Chi tiét thé hién trong cong thirc (1) dwéi day.

cCosa

X & x /M 1)
5 S

Trong do:

L,- Chiéu dai theo huwéng dbc cua 16 cho, m;

a - Géc déc cla via, do;

H - Chiéu sau khai thac trung binh, m;

f - Hé sb kién cb cla da vach theo thang chia
ctia Protodiakonov;

o - Hé sb ké dén do bén cla than va da tru.

Theo cbdng thie (1), chiéu rong tru than bao vé
phu thudc truc tiép va ty & thuan véi chidu sau
khai thac, nghia 1a chiéu sau khai thac cang téng,
chiéu réng tru than bao vé 16 chuén bi dé lai cang
I&n. Vi duy, trong diéu kién cac yéu té nhw chiéu
dai theo huo’ng déc 16 cho (trung binh L, =100 +
120m) goéc doc 16 cho (trung binh a = 15 20°),
hé sb kién cb cia da vach f va hé sb ké dén do

L, >
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Bang 1. Chiéu réng tru than bdo vé tai cac md than hdm 16 ving Quéng Ninh

Mive ‘ Chiéu Mibe ‘ Chiéu
~ Tén . | Chieu | Géc | rong Tén . | Chieu | Géc | rong
Tén N khai N 2 n . N khai N 2
Stt mé via thac day | doc, tru Stt [ Téen mé | via thac day |doc, | tru
than m ’ |via,m| do than, than m * |via,m| doé | than,
m m
X +50 2 19 21 Via -170 8.8 7 17
Via 10
] Mao +220 | 1.69 | 31 14 11.1 -150 9.6 10 12
Khé | vi -2 1. 2 2 . 2 4. 12 1
a9 | -20 5 | 29 3 | 7 |HaLlam | Via 10 —229 > 6
Via8 | -130 14 | 25 22 -20 5.9 8 20
Via8 | +40 28 | 26 18 X -180 15 15 19
Vang - Via7
2 | Danp |Via7 | +50 24 | 25 17 -200 18 30 21
Via6 | -170 | 2.8 17 21 Via 10 +20 3 45 21
|
vi -180 | 2.03 | 19 16 -20 23 | 47 15
1a
170 | 2.98 | 10 20 A 1 via -20 23 | 28 18
14.4 8 |UbngB
30 | 211 | 4 | 21 95 843) [ 460 | 14 | 27 | 11
3 Khe 142 | -200 | 3.0 4 10 ] +30 229 | 20 16
Cham Via 5A
) 470 | 7.75 | 15 17 -70 217 | 24 16
Via ™50 | 646 | 11 25 R 100 | 1.46 | 34 12
14.5 Via 15
120 | 6.24 | 6 20 180 | 1.34 | 27 15
] +50 2 5 15 Quang |, . 140 | 423 | 24 11
Via 8 9 Via 14
! +80 | 25 | 30 | 12 hanh | ' 80 | 23 | 35 | 18
+70 58 | 30 12 Via 13 -160 25 | 25 11
|
4 ’,:'AZT Via7 | +30 | 512 | 28 | 17 50 | 26 | 33 | 16
30 | 512 | 25 22 -200 2.7 19 20
Via 9 +50 | 235 | 3 11 Via8 | -150 15 | 30 17
+80 | 2.2 15 16 10 | Meng -240 2.3 18 23
Via 11 100 | 443 | 5 10 Duwong -120 5.8 15 19
1a
5 NG 470 | 447 | 12 1 Via7 | -160 36 15 16
Béo X 220 | 7.71 | 13 15 -80 7 17 10
Via 10
140 | 47 | 25 14 ) Via 6D -40 22 28 17
O |
i 50 | 667 | 30 | 17 | 11| 'hong 0 | 97 | 21| 1
Via 14 Nhat -
+20 2 31 13 ViasC| -70 11 20 17
-30 4.2 11 10 Via11 | -150 36 | 25 12
6 | PYON9 | \iq 13 12| Ha 1V
Huy +20 | 334 | 8 10 Long |Via10| -270 6 21 16
+30 27 10 15 Via11 | -110 3 25 13
Via 12 13 | Hon Gai [——2
-40 2 12 15 Via10| -20 3 33 12

bén cla than o khoéng ddi, chiéu réng tru than bao
vé 16 chudn bi theo tinh toan sé phai Ién hon 20m
véi chiéu sau khai thac nhuw hién nay tai cac mé
ham 16 ctia TKV Ia 300m va I&n hon 35m khi chiéu
sau khai thac theo ké hoach ctia cac mé trong thoi
gian t&i la 750m so v&i bé mét dia hinh. Nhw vay,
lwong than tén that phai dé lai trong cac tru bao vé
|6 chuan bi 1a rat Ion va tang nhanh khi dién khai
thac ngay cang xudng sau. Diéu dé cho thay, viéc

ap dung cbéng thrc (1) trong tinh toan, lya chon
kich thwéc tru bdo vé la chwa thye sw hop ly.

Qua khao sat, danh gia so bd tai 13 mé than
ham 16 ving Quang Ninh cho thay, kich thuéc tru
than bao vé 16 chuan bi hadu hét dwoc lwa chon
theo kinh nghiém tr 10 + 25m. Chi tiét xem tai
bang 1.

Tuy nhién, trong nhiéu trwdng hop két qua
lwa chon chwa phu hop véi didu kién thuc té. Cu
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thé, tai mot s6 md nhw Tan Lap, Coéng ty than Ha
Long, tru than cé kich thwéc 12m tai dd sau khai
thac -150m da dam bao yéu ciu bao vé 16 doc
via. Nguwoc lai, qua trinh dao 16 chuan bj va khai
thac tai khu giéng Vang Danh, Céng ty than Vang
Danh, tru than bdo vé 16 doc via da cé kich thwéce
lén toi 21m tai d6 sau khai thac -175m van chwa
dap (rng yéu cau bao vé, 16 bi nén lun phai chéng
xén nhiéu méi dam bao yéu cau s dung lai cho
16 cho ké tiép, 1am tang chi phi va gay anh huwéng
khoéng nhé dén tién d6 san xuat. Tai mé Khe Cham
I, & d0 sau khai thac -200m dé lai tru bao vé co
chiéu réng trung binh 10m van dam bao yéu cau
chdng gilr. Diéu nay dat ra van dé, can xem xét
nghién ctru téng hop nhiéu yéu td khac trong viéc
tinh toan xac dinh kich thwéc tru than bao vé 10
chuén bj trong tirng diéu kién mé cu thé.

2.2. Trén thé gi6i

Tai cac nudc trén thé gi¢i nhuw My, Uc, Ba
Lan, Nga, Trung Quéc... tir lau d& nghién ctru xay
dwng va ban hanh cac huéng dan tinh toan, xac
dinh kich thwéc tru than bao vé cac dwdng 16 doc
via trong hé théng khai thac cot dai theo phwong
tai cac moé ham 16 [4, 5, 6, 7, 8]. Theo do, chiéu
rong tru bao vé dwoc tinh toan thiét ké khong chi
phu thudc hoan toan vao chiéu sau khai thac ma
con trén co s& xem xét nhiéu yéu td khac nhw tai
trong dat da lén tru than, cwdng dd khang nén cla
da vach, da tru va than, buéc gay thuwdng ky cla
da vach, chiéu day via... Thuc té cho thay, cac
phwong phap xac dinh chiéu rong tru bao vé da
dwa ra két qua tinh toan twong ddi chinh xac, gitp
giam tén that tai nguyén than va ddm bao an toan
trong qua trinh khai thac.

Viéc lwa chon chiéu rong tru than phu thudc

i S i R Nt S N

kh /// Z__

Hwéng

khai thac

4 —

1 I T T T T T
a) So dé HTKT cét dai theo phuong

chd yéu vao déc diém didu kién dia chat k§ thuat
mé cua tirng khu vire cu thé hodc loai vi chéng st
dung tai cac dwdng 10 doc via hoac kinh nghiém
khai thac mé tai qudc gia d6. Vi du, chiéu rong
tru than bdo vé cac dwong |6 doc via cla céac 1o
cho dai, chéng gilr hoan toan béng vi neo tai Anh
thwong dwoc 14y tir 20 , 140m, tai Uc tlr 24 , 55m,
tai My tr 10 , 135m [6]. Thuc t& cho thay, chiéu
rong tru than bdo vé cac dwong 16 doc via duwoc
chdng gitr hoan toan bang vi neo sé ty |é thuan voi
chiéu sau khai thac (hinh 1b). Déi v&i cac dwdng
16 doc via chdng gilr béng vi thép, tai Trung Quéc
chiéu rong tru than thworng dwoc 14y tir 3 - 4m ddi
véi via than cé dd bén tir trung binh tré 1én hay tir
4 - 5m dbi vé&i via than cé do bén nhd; tai Dirc tir 2
- 5m; hodc tai Ba Lan dwoc chon téi thiéu khodng
5m [6]

Téng quan kinh ngh|em trén thé gidi cho thay,
hién nay cé rat nhiéu phwong phap khac nhau
lién quan dén viéc tinh toan xac dinh kich thuwéc
tru than bao vé. Truwéc day, tai Anh chiéu rong tru
than tinh toan theo kinh nghiém chi phu thuéc vao
chiéu sau khai thac [6] nhw tai cong thirc (2):

W=0,1H+15(m) (2)

Trong do,

W - chiéu réng tru than bao vé;

H - Chiéu sau khai thac.

Hay tai Trung Quéc [7], dua thém yéu té do
bén cua tru va chiéu day via than vao tinh toan
chiéu rong tru than bdo vé nhw tai cong thire (3)
va hinh 2.

H(2,5+0,6M)
5, = [FH22+0.6M) = g
T 3)

Trong do:

140
120 4
100 4
20

€0

Chiéu rjng tru than, m

40 o

20

T v T :
0 200 400 €00 800 1000 1.200
Chiéu sdu Khai thac, m

b) Méi quan hé gitra chiéu séu khai théc va chiéu
réng tru than

Hinh 1. Kich thuwérc tru than bdo vé trong HTKT cét dai theo phuong [6]
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S, - chiéu réng tru than bao vé;
H chiéu sau cta dwdng 16 chuén bi, m;
M - chiéu day cua via than, m;

f - d6 bén cia try than, = 0,110

R, - cwong do khang nén cua khi than nguyén
(dwo’c xac dinh bang thi nghiém nén trén mau than
nguyén), MPa.

Hinh 2. Kich thwéc tru than bao vé tai cac mo
héam 16 Trung Quéc [6]

Tai Ba Lan [8], chiéu rong tru than bao vé gilra
hai dwong 10 chuan bj (hinh 3) dwoc xac dinh trén
co s& hé sb an toan n (tiéng Anh: Stability Factor
hay SF) theo cdng thirc (4):

b =2b,n = 0,33n /ﬂ;" 4)

Trong do:

n - hé sb an toan, dwoc lay gia tri tr 1,5 + 2,0;
H - chiéu sau cla dwong 10 chuén bj, m;

g - trong lwong thé tich ctia dat da, MN/m?;

a - 1/2 chiéu réng dwong 10 chuén bj, m;

f - d0 bén cua tru than.

2a bb;‘l | b 2a

Hinh 3. Kich thwée tru than bao vé tai cac moé
ham Io Ba Lan [8]

Nhirng ndm gan day, nhiéu nha khoa hoc tai
My, Uc, Nam Phi, Ba Lan, Nga... da dwa ra nhirng
cbng trinh nghién ctu tinh toan hé sé an toan SF
nham nang cao sw chinh xac trong viéc xac dinh
chiéu rong tru than téi wu, nhw thé hién tai cong
thire (5):

SF = (5)

v

0:

Trong

P, - Kha nang chju tai cta tru than hay do bén
cla try;

P, - Tai trong cua khéi dat da [én tru than.

Cac nha khoa hoc da co gang nghién ctru tim
ra gia tri phu hop cla hé sb SF dam bao tru than
lam viéc &n dinh trong thwc té khai thac. Bién hinh
la cac quan sat dwoc thwe hién trong nhiéu ndm
b&i Salamon&Munro (1967) déi v&i 125 try than &
cac do sau khac nhau, trong dé chi co 27 tru than
sap db, da chi ra rang ddi véi hé sb an toan SF 3
1,6 c4c tru than twong ddi 6n dinh, thé hién qua sé
lwong I&n céac tru than khong bi sap dé (ty 1& 18i 1a
27/125, khoang 21%). Nam 1991, Sroka tiép tuc
nghién ctru va cho thay réng véi SF = 1,6, ty 1é tru
than bi pha hay 1a 0,0015. Két qua ndi trén dwoc
khang dinh b&i Wagner va Maddena (1984) da
phan tich 1,2 triéu try than, trong dé chi cé 4.000
tru than bi pha hay. Ngoai ra, qua trinh khai thac
thuc té cho thay, cac tru than 6n dinh khi c6 hé sé
an toan SF = 1,5 , 1,8 tai cac mé ham 16 clia My,
Nam Phi va Uc [10, 11]; hodc tir 1,5 + 2,0 tai Nga
va Ba Lan [8].

Tbng quan cac phwong phap tinh toan xac dinh
hé sé an toan SF dwoc trinh bay chi tiét sau day:

2.2.1. Xac dinh tai trong lén try than (P )

Thuc té cho thay, viéc xac dinh chinh xac cac
rng suét lwc tac dung Ién tru than doi hoi rat phtrc
tap, phu thudc vao nhiéu yéu té nhw (i) &rng suét
nguyén sinh cta khéi da, (i) nhirtng thay ddi vé
(rng suéat gay ra béi hoat ddng khai thac, (iii) kién
tao, (iv) hinh dang va sw bé tri clia cac tru than, (v)
ty 1é gilra dién tich cua cac try than voi khong gian
khai thac, va (vi) 6 &m cla da... C6 thé thay rang,
khong thé dwa vao ddng thoi tat ca cac yeu td noi
trén trong tinh toan, do dé nguwoi ta chi yéu xay
dwng phwong phap tinh toan gia tri tai trong Ién tru
than (P ) theo (iv, v) va chiéu sau khai thac. Cac
nghién clru da chi ra rang, déi véi mdi hinh dang
tru than khac nhau, tai trong tac dung lén tru than
ciing khac nhau twong (rng. Ddi véi cac tru than
bao vé dang dai trong hé théng khai thac cot
dai theo phwong, tai trong Ién tru than dwoc xac
dinh theo cbng thire (6) [10].

R=H-y-(1+i) 6)
w

Trong dé: w - Chiéu rong tru than, m; d - chiéu
rong dwong 16 doc via, m; H - d6 sau khai thac, m;
g - trong lwong thé tich trung binh ctia cac tang
dat da, kg/m?.
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Theo [5], mdc du pham vi cac tAng dat da tac
dung lén tru than c6 hinh dang va thé tich khac
nhau, song tai trong tac dong (P, ) cé thé dwoc tinh
toan theo cong thie (7) (hinh 4):

P =0,5yH(2B, +a+ L, +Htgw) (7)

Trong do:

g - dung trong trung binh clia cac tang dat da,
tAn/ms3;

a - chiéu rong duwdng 16 doc via, m;

w - goc nghiéng sap dd cutia vung bién dang,
dich chuyén bén trén tru than;

H - chiéu sau ctia dwong 16 doc via, m;

L, - Budc gay thuwong ky cua da vach co ban,
m. Theo gia thuyét ap lwc mé dam céngxon, buwéc
pha hoa thwong ky cia da vach co ban xac dinh
theo cbng thire [12]:

L=h, |—2 @
o 6(q+7cbhcb) ©

h, - chiéu day cua da vach co ban, m;

s, - rng suéat udn clia da vach co ban, KG/cmz;

q - tai trong clia da vach co ban, T/m?;

g,, - trong luong thé tich ciia da vach co ban,
tan/m?

2.2.2. Phuong phap xac dinh kha nang chiju tai
cua tru than (P,)

Yéu t6 co ban thir hai cGa hé sb an toan SF
can xac dinh la kha nang chiu tai cta try than hay
do bén cla tru (P,)- Phuong phap xac dinh d6 bén
cua try than P, trong hé thong khai thac cot dai
theo phuwong tuo’ng tw nhw déi véi cac hé thdng
khai thac bubng-cot. D6 bén cla tru than phu
thudc vao ba yéu tb chinh gém: kich thwéc cla try
(chiéu réng, chiéu cao), hinh dang va tinh chét cia

70 / 7

a) Mat cat theo huéng déc

than. Hién nay c6 3 loai cong thirc dwoc xay dwng
dé xac dinh do bén cua tru than, cu thé:

- Cong thirc LSEF (xay dwng bang cac ham
tuyén tinh - Linear Shape Effect Formula);

- Cong thire PSEF (xay dwng bang cac ham sb
mi - Power Shape Effect Formula);

- Cong thirc SEF (xay dwng béng hé s anh
hwéng - Size Effect Formula).

Cong thirc LSEF gia dinh rang cac tru than voi
méi ty |& chiéu réng w/chiéu cao h sé c6 cac gia tri
dd bén khac nhau va khéng phu thudc vao thé tich
ctia try than, nhw thé hién tai cong thire chung (9):

P =c, -(A+B%J )

Trong do:

s, cwong do khang nén cla than (gia tri nay
duo’c xac dinh b&i nhiéu tac gia tay thudc vao kich
thwdc va hinh dang cia mau than thé nghiém);

A, B - hdng sb khong th& nguyén. Gi tri ciia A
va B theo mot sé nghién clru xem tai bang 2.

Cong thirc PSEF gia dinh réng, dd bén cua tru
than phu thudc chl yéu vao can bac hai cla ty sé
gitra chiéu rong va chiéu cao (w/h) va theo cong
thire (10):

_((10

i Cbng thirc SEF cho ré‘ng murc do tang clia do
bén tru phu thudc vao chieu cao.

)

b=k

Trong d6: a, b - hdng sb khéng thir nguyén,

b) Mét cat theo phuong
Hinh 4. Xac dinh tai trong Ién tru than theo phwong phap cta Nga [5]
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Bang 2. Téng hop céc gié tri hé s trong céng thirc LSEF theo cac cong trinh nghién ctru [10]

TT Tén tac gia A B w/h
1 | Bunting (1911) 0,700 0,300 0,5+1,0
2 | Satustowicz (1961) 0,750 0,250 -
3 | Obert & Duvall (1967) 0,778 0,222 0,5+2,0
4 | Bieniawski (1968) 0,556 0,444 1,0 + 3,1
5 |Van Heerden (1974) 0,704 0,296 1,1+34
6 | Bieniawski (1975) 0,640 0,360 1,0+ 3,1
7 |Wang (1977) 0,780 0,220 <8,0
8 | Sorenson & Pariseau (1978) 0,693 0,307 0,5+2,0
9 | Belesky (1980) 0,640 0,360 >5,0
Bang 3. Téng hop cac gié tri hé sé trong céng thirc SEF theo céac cong trinh nghién ctru [10]
TT Tén tac gia o B
1 |Zern (1926) 0,50 0,50
2 | Greenwald et al. (1939) 0,50 0,83
3 | Steart (1954) 0,50 1,00
4 | Morrisom, Cortell & Rice (1956) 0,50 0,50
5 |Holland & Gaddy (1962) 0,50 1,00
6 | Salamon & Munro (1967) 0,46 0,66
7 | Bieniawski (1968) 0,16 0,55
8 |Hedley & Grant (1972) 0,50 0,75
9 | Sheorey et al. (1987) (danh cho céac tru nhd) 0,50 0,86

dwoc xac dinh theo cac diéu kién khai thac va
dia chat cu thé; k - cwong do khang nén clia than
(mau lap phuwong cé chiéu dai moi canh 0,3m).

Tbng hop cac gia tri ctia hé sb a, b theo mot sb
cac cong trinh nghién ctru dwoc thé hién tai bang
3. Can lwu y réng céac gia tri a va B dwoc wéc tinh
cho kich thuéc tru tinh bang feet, ap lwc tinh bang
pound trén inch vuéng.

Trén co s& cac nghién ctu ly thuyét va thuc
nghiém, trén thé gi¢i da dwa ra dwoc rat nhiéu
cong thirc tinh toan try than bao vé theo cac kiéu
cbng thirc ndi trén phu hop véi tieng diéu kién dia
chét k§ thuat mé cu thé, nhw téng hop tai bang 4.

Tai My, dé bén cda tru than dwoc tinh theo
phwong phép ALPS (tiéng Anh: Analysis of
Longwall Pillar Stability) [14]. Trong phwong phap
nay dd bén cla khdi than, duwgc xac dinh theo
cong thire thire nghiém cla Bieniawski (1975):

P =S1(0,64+O,36%) (12)
S, -do bén cla than dwoc tinh trung binh trén

co s@ thi nghiém cac mau (psi)
Phwong phap nay da va dang dwoc ap dung

réng rai tai cac mé than ctia My va Uc [6]. Tai Ba
Lan, viéc thiét ké cac tru than bao vé cling st dung
phwong phap cla Salustowicza dwa trén cong
thirc cta Bieniawski [6]. Tai Nam Phi - mgt trong
nhirtng nwéc dan dau thé gioi vé cong tac nghién
ctru thiét ké tru than bao vé - si dung cong thirc
clia Salamon va Munro ndm 1967 v&i hé sé SF =
1,3 + 1,9, trung binh 1,6 [10].

3. Dé xuat phwong phap tinh toan, xac dinh
kich thwée tru than bao vé 16 chuan bj cho cac
mé ham 16 viing Quang Ninh

Két qua tbng quan trén thé gi&i cho thay, hién
nay c6 rat nhiéu phwong phap tinh toan kich thuéc
cac tru than bao vé 16 chuén bi khac nhau. Két qua
da xay dwng dugc cac cdng thire thwe nghiém phu
hop voéi tirng diéu kién mé cu thé. Twu chung lai,
viéc xac dinh kich thwdre tru than bao vé khdng chi
dwa trén mot sb yéu td nhw chiéu sau khai thac, d6
clrng cua than nhw trong cong thire (1) (2) va (3),
ma con phai xem xét tong hop nhiéu yéu té khéac,
bang cach str dung hé so6 an toan SF. Thuc té ap
dung cho théy, viéc tinh toan, lwa chon kich thwéc
tru than bao vé dwa trén hé s6 SF da giup tang dé
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Bang 4. Téng hop cac cong thirc tinh toén dé bén tru trén thé gici [13]

Zern Edward Nathan (1928)

Greenwald (1941)

Salamon and Munro (1967)
dung cho Nam Phi

C,=0, 67k\/—

0,83
P

C, = kg h*w’

C_1a dd bén cua tru, C,lado bén
cua than, w, chiéu rong tru, h,
chiéu cao tru

C la dé ben cta tru, k l1a do
ben cla mau than, w, chiéu
rong tru, h_ chiéu cao tru

Kgy = 7,176
kPa, w, chiéu réng tru, h_ chiéu
cao try a = -0,66, p = 0,46

Cp |4 d6 bén cua tru,k

D6 bén cuia khdi than dwoc
tinh cho mot don vi thé tich cla

k dwoc tinh toan cho mau than
kich thwéc 30cm

mau than

Obert and Duvall (1967)

Bieniawski (1975)

Logie and Matheson (1982)

C =C, [0,778 +0,222 [ﬁﬂ
i
P

w
C, =k, [0, 64+0,36[h—pﬂ
P

" 1,4
=k, {o, 64+ 0,34[/1—"}]
P

Cp la cwdng do khang nén, C10~
la cwdng do khang nén clia mau

than véity lé — =1, d la dwong

kinh cGia mau, h 1a chiéu cao mau

C,lado bén cla try

kBJé cwong dd khang nén cla
mau than hinh l1ap phwong
v&i cac canh 30cm (MPa) w,
chiéu réng try, h_ chiéu cao tru

C, la cwong do khang nén, k; 1a
he sb6 cuong dod khang nén, w,
chiéu réng tru, h chiéu cao tru

MAu than nén
phuwong v&i cac canh 30cm

la hinh lap

Mark-Bieniawski (1997)

Sheorey (1992)

C,=5 [0,64+(0,54

™ 0,18 ",
, hi,

w
C =O,27o-ch°’36+(i+1) L1
’ » {250 )\ h,

C, la do bén cla tru than, S, do bén cla than
nguyén khi, w, chiéu rong try, h chiéu cao try, L
chiéu dai theo phU’O’I"Ig cua try

Cp |4 @6 bén cla tru than, H - dd sau khai thac cta
via than, c_do bén cla than, w, chiéu réng tru, h
chiéu cao tru

chinh xac, do d6, ngay cang dugc ap dung phd
bién tai cac mé than ham 16 trén thé gidi.

Trén co s& két qua téng quan va phan tich néu
trén, nhom tac gia dé xuat phuo’ng phap xac dinh
kich thwéc tru than bdo vé 16 chuén bi cho cac mo
ham 16 vung Quéang Ninh st dung hé sé an toan
SF theo cbng thire (13) va trinh tw cac bwoc tinh
toan nhw sau:

SF — Ptr

L

Bwéc 1: Xac dinh tai trong tac dung lén truy

than bao vé (P ) dwoe tinh toan va xac dinh theo
cong thire s6 (7).

Bwéc 2: Xac dinh d6 bén cla tru than bao

vé (P,) dwa trén cong thic thyc ngh|em cua

Bieniawski dang dwoc ap dung twong dbi réng réi

21,6 (13)

tai cac nuwéc:

P, =an(0,64+0,363) (14)

Trong do: s, cwong do khang nén cula than
duwoc xac dinh bang thi nghiém nén ddi véi mau
than hinh 1ap phwong kich thwéc mdi canh 30cm.

Bwéc 3: Trén co s& cac cong thire (13), (7),
(8) va (14) sé tinh toan va lwa chon dwoc chiéu
rong hop ly cda tru than bao vé 16 doc via.

Vi du, tinh toan xac dinh kich thwéc tru than
bao vé 16 chuan bj tai m6t mé ham 16 ving Quéng
Ninh v&i cac théng sb dau vao nhuw sau: chiéu
rong dwong 16 doc via 3,0m tai d6 sau khai thac
300m. Via than c6 chiéu day trung binh 2,2m, géc
déc via 10°. Vach truc tiép |a bot két ¢ chiéu day
9,0m, trong lwong thé tich 2,6T/m3. Vach co ban
la cat két c6 chiéu day 25m, trong lwong thé tich

Yo
QUACERT

@ |

ISO 9001

KHCNM SO 3/2022 * CONG NGHE KHAI THAC HAM LO



A THONG TIN KHOA HOC CONG NGHE MO

Bang 5. Két qua tinh toén xac dinh chiéu réng tru than béo vé

. A . Két qua Céng thirc
TT Noi dung Ky hiéu DPon vi tinh toan 4p dung
| | Taitrong tac dung Ién tru than P, tan 38.559,6 (7)
1 Irong Luo’r)g thé tich trung binh cua cac 0 tAn/m? 23
tang dat da
2 | Chiéu rong dwong 16 doc via a m 3
3 By’oc gay thuwdong ky cua da vach co L m 15 8)
ban °
Goc nghiéng sap d6 cla vung bién .
4 dang, dich chuyén bén trén tru than : do 12
5 | Chiéu sau cta dwdng |6 doc via H m 300
Il |Pé bén cua tru than N tan 61.890,91 (14)
1 | Chiéu cao tru than bao vé h m 2,2
2 | Cwong do khang nén cla than 0 tan/m? 20.000
- |Hé sé an toan SF > 1,60 (13)
- | Chiéu réng tru than bao vé w m >15

2,8T/m?, cworng d6 khang uén 290KG/cm2. Cudng
dd khang nén cua than dwgc xac dinh trong phong
thi nghiém s_= 2000 kg/cm?. Trong lwong thé tich
trung binh cla cac tang dat da 2,3T/m3.

V6&i cac thong sé dau vao néu trén, theo
phuwong phap tinh toan dé& xuét cé thé xac dinh
dwoc chidu rong tru than bdo vé cac dwong 10
chuén bi yéu cau *15m sé& dam bao hé sbé an toan
SF 2 1,6. Két qua tinh toan chi tiét dwoc thé hién
chi tiét tai bang 5.

4. Két luan va kién nghi

Viéc xac dinh kich thudc try bao vé téi wu cia
cac duong 16 chuan bi trong hé théng khai thac
cot dai theo phwong 1a van dé hét sirc quan trong
trong thwc té san xuét, dac biét trong xu thé cac
md ham 16 ngay cang khai thac xuéng sau va di xa
nhw hién nay. Tai cac nwéc cé nén cong nghiép
khai thac than phat trién trén thé gi¢i nhu My, Uc,
Ba Lan, Trung Quéc... tir lau da quan tam nghién
clru va dua ra cac két qua tinh toan twong déi
chinh xac chiéu rong tru than bdo vé cac dwdng
|6 chuan bi. Trén co s& tbng quan kinh nghiém
ap dung tai cac nwdc, nhém tac gia da dé xuat
phwong phap tinh toan xac dinh kich thwéc tru
than bao vé cho cac don vi san xuat than ham
16 cGia TKV, nham tan thu tbi da tai nguyén, cling

nhw gidm khdi lwgng chdng xén va duy tri bao vé
cac duwong 16 chuan bi, gép phan nang cao hiéu
qua kinh té cta cac dw an dau tw khai thac mé.
Dé c6 thé xay dwng cac cong thirc tinh toan kich
thwéc tru than bao vé 16 chuan bi phu hop cho
diéu kién mé cu thé, trwdc hét can tién hanh xac
dinh cwéng dd khang nén cac mau than t cac tru
bao vé trong phong thi nghiém, ddng thoi xac dinh
tinh chéat co ly da cla cac tAng dat da bén trén via
than, cling nhw d&c diém dia chat k§ thuat mé khu
vire ap dung.
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Overview study of the coal pillar size calculating methods in preparation tunnels

Dr. Duong Duc Hai, Dr. Nguyen Ngoc Giang, Eng. Nguyen Nam Khanh
Vinacomin-Institute of Mining Science and Technology

Abstract:

Currently, in the underground coal mines in Quang Ninh, there is no consensus in determining the
size of coal pillars to protect the preparation tunnel in the long column mining system. This has caused
significant difficulties for the production of the units, as well as the technical management of Vinacomin;
especially the restrictions on scientific basis and legal corridors of the relevant State management
agencies. 1o solve the above problem, the authors reviewed the protection coal pillar calculating
methods in countries with advanced coal indusiries in the world, on that basis, the suitable calculation
methods are selected in the conditions of underground coal mines of Vinacomin.
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NGHIEN CUU GIAI PHAP KHAI THAC TAN THU VIA MONG TAI CAC
MO HAM LO VUNG QUANG NINH BANG MAY KHOAN XOAN

Tom tit:

TS. Tran Minh Tién, ThS. Ngé Vin Thing
KS. Pham Tién Duong
Vién Khoa hoc Cong nghé Mo -Vinacomin

Bién tap: TS. Phan Vin Viét

Poi tiegng via mong thodi dén nghiéng cé triv heong phdn tan, khéng tap trung hién chwa dwoc cdc
mé ham 1o trong nwée huy dong vao khai thac. Trén co sé tong hop, phan tich kinh nghiém dp dung
cong nghé khai thdc sir dung mdy khoan xodn dé khai thdc via méng tai cac mé ham [o trén thé gidi,
bai viét sé danh gid khad nang dp dung cong nghé nay trong diéu kién cdc mé ham 16 vimg Qudang Ninh.

1. Dat van de

Trir lwong via méng, thodi dén nghiéng da
duoc tham do & cac md ham 16 vang Quéng Ninh
khoang 40 triéu tan trong d6 da cé trén 10 triéu
tan diéu kién twong dbi thuan loi da dwoc huy
déng vao trong cac dw an mo. Phan triv lwong
con lai hau hét phan bd khéng tap trung, quy mé
triv lwong nhé 1, phan tan van chwa dwoc cac
mo dwa vao khai thac do chwa c6 cong nghé phu
hop. Viéc phai dé lai phan trir nay khong chi gay
tén that tai nguyén ma con lam gidm hiéu qua cua
cac du an dau tw khai thac mé ham 16. Lwa chon
duoc céng nghé khai thac via méng, thoai dén
nghiéng phu hop trong diéu kién dia chat - ky thuat
md cac mé ham 1o vang Quang Ninh s& gop phén
huy déng téi da tai nguyén, kéo dai tudi tho mé va
nang cao hiéu qua san xuét kinh doanh, tao thém
viéc lam cho xa hoi. Do d6 van dé nghién ciru, tim
kién cong nghé phu hop dé khai thac dbi twong
via méng cd trir lwong phan tan can duoc tiép tuc
trién khai thwe hién.

Bai bdo nay sé téng hop, phan tich kinh nghiém
coéng nghé khai thac via méng thoai dén nghiéng
bang may khoan xoén trén thé gi¢i va danh gia
kha nang ap dung céng nghé nay trong diéu kién
cac mé ham Id vang Quéang Ninh.

2. Tong hop kinh nghiém khai thac via
méng bang may khoan xoan tai cac mé ham 1o
trén thé gioi

Khai thac than bang may khoan xoén 1a cong
nghé dwoc ap dung phd bién tai cac mé ham 16 &
nhiéu qudc gia trén thé gii dé khai thac cac khu
vic via moéng, thoai dén nghiéng. Cong nghé khai
thac nay c6 cac dac diém nhuv sau:

Cong tac chuén bi: Tuy theo dac diém san

trang, khu vuc khai thac cé thé dwoc chuan bi
thanh tirng cét theo phwong hodc tirng cét theo
hwéng dbc. Chiéu rong cac cot khai thac dwoc xac
dinh dwa trén nang lwc khoan sau cla cac may
khoan, théng thwong tir 40 + 50m.

Cong tac khai thac: Khi khu vyc ap dung duoc
chudn bj thanh tirng cOt theo phuwong, cong tac
khai thac dwoc thwe hién lan lwot tai trng dai 16
khoan theo hwéng khéu giat to bién gidi vé trung
tam hodc theo hwéng khau dudi tir trung tam ra
t&i bién gigi. Khi khu ve ap dung dwoc chuén bi
thanh tirng cot theo hwéng déc, cong tac khai thac
dwoc thye hién tai tieng dai 16 khoan theo hwédng
to trén xubng dwdi theo huéng déc via. Chiéu
rong moi dai 16 khoan khai thac theo phwong
(ho&c theo hwéng dbc) phu thude vao diéu kién
dia chét cla via, sb6 lwgng mii khoan va dwdng
kinh mii khoan dwoc bd tri trén may khoan (v&i
céac loai may khoan hién co, théng sé nay tw 1,2
+ 2,4m). Gitra cac dai khau dé lai cac tru than cé
chiéu rong tr 0,8 + 1,0m. Cong tac khai thac tai
mot dai 16 khoan dwoc tién hanh theo trinh tu:

- Déi v&i dai 16 khoan dau tién: tién hanh cling
cb 16 doc via (hodc 16 thwong), van chuyén déng
bo thiét bi khoan vao vij tri dai 16 khoan dau tién,
xac dinh hwdng khoan, dinh vi may khoan, l&p
mii khoan va doan can khoan dau tién. Sau khi
hoan thanh céng tac dinh vi may va I&p dat dung
cu khoan, van hanh may dé thwc hién khoan
khai thac. Céng viéc khoan dugc tién hanh theo
tng dot cé chiéu dai bang chiéu dai mét doan
can khoan. Sau méi dot khoan, dirng may may
khoan va st dung mam kep dé gilr dung cu khoan
trong 16, van chuyén can khoan tiép theo dat vao
bd phan tiép can va két ndi véi can khoan truéc
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doé va may khoan. Céng viéc tiép tuc dwoc l3p lai
twong tw cho dén khi khoan hét chiéu dai 16 khoan.
Sau khi 16 khoan da dat chiéu dai dinh trwdc, tién
hanh céng tac thao thu héi dung cu khoan ra khai
16 khoan, trinh tw cdng tac thao thu hdi duwoc thuc
hién theo hwdng ngwoc lai va 1an lwot theo tirng
doan can khoan.

- Béi v&i cac dai 16 khoan tiép theo: Tién hanh
dich chuyén ddng bo thiét bi khoan t&i vi tri dai 16
khoan tiép theo va thwc hién khoan khai thac theo
trinh tw nhw trén. Céng tac khoan khai thac tai cac
dai dwoc 13p lai khi tién hanh khai thac hét chiéu
de‘;i cta cot khdu theo phwong hodc theo hwéng
doc.

Céng tac diéu khién da véch: viéc diéu khién
da vach trong méi dai 16 khoan sau khi khai thac
c6 thé thuc hién bang hinh tw sap hodc chén 10 tir
da thai trong qua trinh dao 16 chuén bi.

Céng tac van tai: Than khai thac & cac dai khau
dwoc van tai theo ranh xoan cla can khoan ra khdi
miéng 16 khoan rdi d6 xuéng mang cao tai 16 doc
via hodc 16 thuwong, sau d6 theo hé théng van tai
chinh dé ra ngoai.

Cong tac théng gi6: Gwong khoan dwoc théng
gi6 theo so dd thdng gié cuc bd nhu trong dao 16
chuén bj. Viéc théng gié trong cac 16 khoan duoc
thwe hién trén cac 6ng thong gié gan truc tiép trén
b6 phan khoan clia may.

Mang cao

Hinh 1. So d6 c6ng nghé khai thac via méng
bang méay khoan xo&n
Trai qua nhiéu thap ky 4p dung, nhdm nang
cao murc do tap trung héa san xuét, san luvong,
giam tbén that, gidm gia thanh khai thac va phat
huy ti da nang lwc cta thiét bi, cac nwéc trén thé
gi6i da tién hanh hoan thién, phat trién cong nghé
khai thac st dung may khoan xo&n bang moét sb

Khu vye
da khai thac

T Tru cach Iy

______ g
LRI TN T
May khoan \ Miang cao : Dai cach ly
Tru cach ly Khu vye
da khai thac
a)

Khu vire
44 khai thic

b)
Hinh 2 - Giai phép khoan khai thac vé hai phia tir
moét duong Io: a) St dung 01 may khoan; b) St
dung 02 may khoan

giadi phap:

(1) Giai phap khoan khai thac vé hai phia tw
mot dwong 10: Giai phap nay c6 thé thue hién bang
cach b tri 01 may khoan ho&c 02 may khoan trén
16 doc via (ho&c thwong). So d6 nguyén ly cha giai
phap dwoc thé hién trén hinh 2.

(2) Giai phap khoan doa mé rong 16 khoan va
khoan nhiéu tang 16 khoan: Giai phap khoan doa
m& rong 16 khoan c6 thé thuc hién theo cac hinh
thirc khoan doa mé réng déng tam, khoan doa mé
réng theo hwéng tir trén xubng theo chiéu day via
va khoan doa mé& rong sang hai phia theo phwong
via. Bén canh d6 dé don gian hoéa cong tac van
hanh con c6 thé thwc hién gidi phap khoan khai
thac bang nhiéu tang 16 khoan. So d6 nguyén ly
clia cac gidi phap dwoc thé hién trén hinh 3.

(3) Giai phap cai tién, hoan thién déng bo thiét
bi khoan: Cuing v&i sy phat trién ctia khoa hoc ky
thuat, cdc may khoan xoén ciing duwoc lién tuc
nghién cru cdi tién nham tang ndng suét va giam
tbn that. T loai may khoan xoén mét can trong
giai doan dau ap dung, cac nwdc da nghién ciru
san xuat dwoc loai may khoan hai can va gan day
da san xuat duwoc cac loai may khoan da can (3 +
5 can). Nhiéu loai may khoan méi dwoc ché tao

Z
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Hinh 3 - Cac giai phap khoan doa mo rong 16 khoan i
a) Mé& réng 16 khoan khai thac bang khoan doa dbng tam; b) Mé réng 16 khoan khai }‘héq béng khoan
doa tir trén xubng; c¢) Mé réng 16 khoan sang hai phia theo phuong; d) Khoan nhiéu tang 16 khoan

c6 kha nang khoan cac 16 khoan cé dwong kinh
tir ®1500 + ®1800mm ciing dwgrc nghién clru ap
dung. Chiéu sau tbi da cla 16 khoan ma céc loai
may khoan xoan cé thé thuc hién dwoc da tang
lén 160m, géc khoan da tang Ién dén 30 + 35°.
Do d6 mién ap dung duwgc mé rdng, chi phi dao 1o
chudn bj va ton that than ngay cang giam. Dac tinh
ky thuat mot sb loai may khoan xoén da va dang
duoc ap dung tai cac mé ham 16 trén thé gidi xem
bang 1, 2.

Két qua ap dung cong nghé khai thac str dung
may khoan xodn dé khai thac cac khu vuc via
méng tai cac nwéc trén thé gidi da dem lai cac chi
tiéu kinh té k¥ thuat tét, trong do:

- Tai Lién X6 ci, cong nghé khai thac s&r dung
may khoan xodn da dwoc ap dung tai 80 mé than
trong diéu kién via c6 chiéu day tir 0,5 + 1,5m, goc
déc via dwdi 20° véi tdng san lwgng than da khai
thac dwoc trén 500 triéu tAn. Qua trinh ap dung da
str dung 180 bd may khoan dwdng kinh I&n dwoc
nghién ctu ché tao trong nwéc. San lwong binh
quan tr mot gwong khai thac dat 30.000 tAn/n&m,
tdng san lwong than khai thac bang cong nghé dat
khodng 5,4 triéu tAn/nam.

- Tai My cling da ap dung so d6 cong nghé khai
thac nay dé khai thac céc via than méng co chiéu
day tir 0,6 = 1,0m, géc déc dén 25°. San lwong tir
mot guwong khai thac dat tr 300 + 430 tAn/ngay.
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Bang 1 - Bac tinh ky thuat cia mét sé may khoan san xuét chau Au va My

T Théng s6 ky thuat Pon vi Tri s6
1 | Ma hiéu may khoan - BUK-2M BSHK-2D | Auger Miner
2 | Diéu kién via ap dung
- | Chiéu day via m 0,5+0,8 0,6 =0,8 0,7+14
- | Géc déc via dé < 15° < 15° < 15°
- | D6 kién cé caa than va da kep - f<2 f<4 -
3 | Do sau 16 khoan téi da
- | Theo huéng déc Ién m 70 85 80
- | Theo huéng déc xubng m 40 40 -
4 | Géc khoan do +)0° +)o° +)0°
5 | Sb lwong mii khoan cai 2 3 2
6 | Buwdng kinh mii khoan m 0,55+0,75 | 0,65+0,85 | 0,61+1,30
7 | Chiéu réng mot dai khoan m 1,30 +1,50 | 1,93+2,13 -
8 | Chiéu dai mot can khoan m 1,230 1,568 -
9 | Pwong kinh can khoan m DA DA -
10 | Téc dd khoan m/ph 0,0+45 - 0,0+1,0
11 | Phwong thirc dan dong - Dién - Thay lwc Dién
12 | Cong suét déng co khoan kW 240 235 490
13 | Kich thuwéc may (DxRxC) m 4,9x3,0x1,6 | 4,8x3,3x2,6 -
14 | Nwéc san xuét Nga Ukraine My
Bang 2 - Déc tinh ky thuat cda mot sé may khoan san xuét tai Trung Quéc
1T Théng sé6 ky thuat Don vi Tri s6
1 | Ma& hiéu may khoan - MZ75/165 MZ132/292
2 | biéu kién via 4p dung
- | Chiéu day via m 0,5+0,7 0,7+0,9
- | Géc dbc via dé < 30° < 30°
- | Po kién cb cua than va dé kep - f<6 f<6
3 | Do sau 16 khoan t6i da m
- | Theo huéng déc lén m 70 80
- | Theo huéng déc xubng m 40 40
4 | Goc khoan dé Yv.© +Y.0
5 | Sé lwgng mii khoan cai 3 3
6 | Bwdng kinh mii khoan m 0,45 + 0,65 0,65+ 0,85
7 | Chiéu rong mét dai khoan m 1,33+ 1,53 1,93 +2,13
8 | Chiéu dai mot can khoan m 1,230 1,568
9 | Bwong kinh can khoan m DYA- DA
10 | Téc dd khoan m/ph 0,0+1,0 0,0+1,0
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Bang 2 - Bac tinh ky thuat cia mét sé may khoan san xuét tai Trung Quéc

T Théng sé ky thuat Pon vi Tri s6
11 | Phwong thirc dan dong - Dién - Thay lwc
12 | Cong suét dong co khoan kW 75x%2 132%2
13 | Cong suét tram bom kW 15,0 18,5
14 | Ap suét tram bom MPa 16 16
15 | Lwc day khi khoan kN 320 390
16 | Lwc kéo khi rat can kN 220 290
17 | Kich thuwéc may khoan (DxRxC) m 4,6%2,8x1,6 6,6%3,4%1,7
18 | Dién tich dwérng 16 téi thiéu m? 7,5 10

(B phandindong

Js ' B phédn khoan

§ - Hop dizu khién
9 - Rénh xoan

|3 - Mam trrot 6 - Hop sé

Hinh 4 - Hinh dang méy khoan xo&n 03 cén
1- B6 phén khoan; 2 - Mam tiép cén khoan; 3 - Péng co khoan; 4 - Ban diéu khién; 5 - Bong co dién;
6 - Két cau di chuyén; 7 - Khung d&; 8 - Tram bom

Hinh 5 - Hinh dang méy khoan xoédn 05 cén
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dém.

- Tai Ukraine so d6 cong nghé s dung may
khoan xoan dwoc ap dung dé khai thac cac via
than méng c6 chiéu day tir 0,6 + 0,9m, géc dbc
dén 18°. San lwong tr modt gwong khai thac dat tir
30.000 + 40.000 tAn/n&m.

- Tai Trung Quéc, cong nghé nay da duoc ap
dung tai cac mé Dai An Son (Bac Kinh); Na Dai (Ha
Béc); Phong Thanh (Giang Tay), Han Kiéu (Giang
T6): Dwong Tuyén (Son Tay); Tan Van, Phan Tay
(Son Boéng); Bat Bai Ha (Hac Long Giang), Ti Birc
(Quy Chau); Bach Thu (T Xuyén), v.v. dé& khai
thac cac via than méng dén trung binh hodc cac
khu vire try bdo vé 16 chuén bi. Diéu kién cac khu
virc ap dung nhu sau: chiéu day via tir 0,5 + 2,5m,
goc déc via tir 5 + 33°, d6 kién cb cla da kep f <
6, da vach, da tru thudc loai 6n dinh va bén virng
trung binh tré 1én, quy mo trlr lwong cac khu vie
tr 10.000 + 70.000 tan. Cac chi tiéu kinh té k¥ thuat
cht yéu dat dwoc khi ap dung cong nghé gdm: san
lwong khai thac tr 30.000 + 50.000 tAn/nam/day
chuyén (cao nhat 95.000 tAn/nam), ndng suét lao
dong tr 8 = 12 tAn/cdng véi s lwong ngudi bé tri
tai mot gwong tlr 3 + 8 ngudi, tbe do khoan tir 20 +
50m/ca, tén that than tir 40 + 45%, gia thanh khai
thac 55 + 60 té/tan (180.000 + 200.000 ddng/tan).
Vi cac chi tiéu kinh té ky thuat dat dwoc nhw trén
va gia tri dau tw ban dau khoang 4 + 9 ty ddng chi
sau tr 1 + 2 ndm, c6 thé thu hdi vén dau tu.

6 | 5 | e
Hinh 6 - Guwong khai thac str dung may khoan
xo0an

1- Mé né ray; 2 - Ban diéu khién; 3 - Guong
khoan; 4 - Mang cao; 5 - B phén céng tac; 6 -
Ddng co

Nhin chung, cdng nghé khai thac st dung may
khoan xoan dwoc ap dung dé khai thac cac via
méng dén day trung binh cé chiéu day khéng én

dinh, tri¥ lwong nhd, phan tan, khong thé ap dung
cac cong nghé khai thac khac cé san lwgng cao.
Ngoai ra cong nghé con duwoc st dung dé tan thu
cac khu vy try bdo vé nham thu héi toi da tai
nguyén, tang tudi tho md. Céng nghé khai thac st
dung may khoan xoén cé cac wu diém la: (1) Mtrc
dd co gi¢i hoa va tw dong hoa cao trong doé cac
coéng doan chinh nhw 1&p dét, di chuyén, khai thac
dwoc co gidi hda hoan toan. Viéc van hanh ddng
b thiét bi trong qua trinh khai thac dwoc thwc hién
bang hé thdng diéu khién tap trung cho phép giam
cwdng do lao dong va cai thién diéu kién lam viéc;
(2) Quy trinh khai thac don gidn do t& hop may
khoan xoan thwc hién dwoc tat ca cac cong doan
khau than va van chuyén, loai bd dwoc cong doan
chdng git¥; (3) Hé sb an toan cao do khéng co
ngudi trong gwong khai thac va viéc diéu khién td
hop tai 16 doc via (hodc |6 thwong) can rat it nhan
lwe; (4) Gia thanh khai thac thap va chi bang 60 +
80% gia thanh cong nghé ban co gi¢i hdéa va co
gi¢i hda déng bd ap dung cho cung diéu kién do
chi phi mét 16 chuén bi thap (khodng 6 + 10m/1000
tan than), vat tw st dung it, ndng suét lao dong
cao; (5) Chi phi dau tw thiét bi thp (khodng 4 + 9
ty ddng/day chuyén); (6) Van chuyén I&p dat, thao
dé va di chuyén ddng bd thiét bi khoan dé& dang do
kich thwéc va khéi lwong cua tirng bd phan nhd
gon. Nhwoc diém cla cong nghé la: (1) Khi chiéu
sau 16 khoan I&n (tr 50 + 80m tr& 1én) viéc diéu
khién hwéng khoan khé khan; (2) Tén that than
con cao; (3) San lwong khai thac con thap so voi
cong nghé khac (san lwong binh quan mét gwong
khai thac chi dat khoang 30.000 + 50.000T/nam).

3. Nghién clru danh gia kha nang ap dung
cong nghé khai thac via méng bang may khoan
xoan tai cac mé ham 16 viing Quang Ninh

O trong nwéc, cong nghé khai thac duwoc ap
dung phd bién tai cac mé ham 16 ving Quang Ninh
la thd céng nén chiéu cao khiu gwong trong cac
[0 chg théng thuwong tir 1,8 + 2,2m. Do vay, cac
mé chd yéu huy déng cac via than cé chiéu day
tr 1,8m tr& 1én vao khai thac. Ngoai ra, trong thoi
gian trwdc day, mot sé6 mé hadm 16 nhw Quang
Hanh, Dwong Huy da ap dung cét thay Iwc don
vao khai thac cac via than cé chiéu day tv 1,3 +
1,6m nhwng g&dp nhiéu kho khan do khéng gian 16
cho chat hep nén khoéng con ap dung. Déi véi cac
via than c6 chiéu day dwdi 1,2m, do chwa cé cong
nghé khai thac hop ly nén cac mé khoéng huy déng
vao khai thac gay lang phi tai nguyén, gidm hiéu
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Bang 3 - biéu kién &p dung céng nghé

TT Cac tiéu chi Gia tri
1 | Chiéu day via 5+1,5m
2 | Mrc d6 bién dong chiéu day T khéng 6n dinh dén 6n dinh
3 | Goc déc via <30°
4 | Mic do bién déng goc dbc via On dinh trung binh tré Ién
4 | Heé sb kién cb cla than va da kep f<6
5 | Diéu kién da vach, da tru On dinh, bén virng trung binh tré 1&n
6 | Quy mé cla khu vie huy déng <100.000 tan

Bang 4 - Téng hop tri¥ lvong via mdéng cé khad ndng &p dung céng nghé

IT| Téenmé Tén via Mirc T';:"o';‘(’)‘-’T")‘g Ty 18 (%)
1 | Mao Khé Canh Bac: V6, V7, V8; V9; Vob, V10 -400/-150 450,6 54
2 | Nam Mau V3; V4; V7.T; V8; V9 -200/+125 |  605,0 7.3
3 | Trang Bach V9b;V10; V12; V18 -150/+30 768,9 9,2
4 | Khe Tam V3 +V14 -250/-100 | 1.116,0 13,4
5 | Nga Hai V3 + V17 -300/-50 1.174,8 14,1
6 | LO Tri PV1c; PV2b,c,d; PV3a,c; PV4a,c; PV5a | -250/-35 1.107,5 13,3
7 | Khe Cham lI-IV | V8 + V12; V13-1; V13-2; -550/-100 | 1.113,0 13,4
8 |KheChamlll |V12,V13.1,V13.2 -300/-100 | 1.245,0 15,0
9 |[Méng Duwong | V.0(4), V.N(5), V.M(6), V.L(7) -400/-97,5 | 7453 9,0

Téng cong 8.326,2 100,0

qua dau tw xay dwng co ban cho toan mé.

Viéc nghién ctru cong nghé khai thac via méng
thodi dén nghiéng tai cac mé ham 16 viing Quéng
Ninh da dwoc Viéen KHCN Mé thwe hién thong qua
mot sb dé tai cac cip trong giai doan trudc day.
Cac dé tai nay da dinh huéng dwoc mot sd so dd
coéng nghé co gi¢i hoa khai thac cho diéu kién via
méng thoai dén nghiéng. Tuy nhién, dén nay cac
két qua nghién ctru trén déu chwa dwoc trién khai
ap dung vao thuc té véi ly do co ban 1a chi phi dau
tw cho cac day chuyén co gi¢i hda khai thac via
méng twong ddi I&n (tdi thiéu tir 100 ty déng tré
Ién), khu vire ap dung cé trir lwvgng tap trung quy
mo I&n. Kinh ngh|em tr cac nwdc khai thac than
phat trién trén thé gidi cho thay céng nghe khai
thac st dung may khoan xo&n véi wu diém chinh
la mtrc d6 dau tw ban dau thap (gia tri dau tv mot
day chuyén khoan chi bang 2 + 5% gia tri dau tw
mot day chuyén co gi¢i héa déng bd), quy trinh
cong nghé khai thac don gidn, nén coé tinh kha thi
vé mat kinh t&, ky thuat, an toan va hoan toan cé

thé ap dung rong rai trong thwc té san xuét, giai
quyét nhitng kho khan trong khai thac via méng,
thoai dén nghiéng cho cac mé ham Id viing Quéng
Ninh.

Trén co s& két qua tdng hop kinh nghiém ap
dung céng nghé ddng thdi xem xét dac tinh cla
cac loai may khoan xoén dang duwoc ap dung phd
bién tai cac mé ham 1o trén thé gidi, co thé xay
dwng diéu kién ap dung cong nghé khai thac st
dung dung may khoan xoan cho cac mé ham 16
vung Quang Ninh nhw trong bang 3.

V6i cac diéu kién ap dung néu trén va két qua
danh gia so bd cho thay, trir lwong cac via méng
c6 kha nang ap dung cong nghé khai thac str dung
may khoan xodn khodng 8,3 triéu tan, tap trung
chd yéu tai cadc mé Mao Khé, Nam Mau, Trang
Bach (Ubng Bi), Khe Tam (Dwong Huy), Nga Hai
(Quang Hanh), L& Tri (Théng Nhét) Khe Cham lI-
IV (Ha Long), Khe Cham Ill (Khe Cham) va Méng
Dwong. Chi tiét xem bang 4.

Can c ké hoach khai thac va hién trang khai
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Bang 5 - Tong hop tri long cac khu vic via mong co diéu kién thuan loi dé ap dung céng nghé trong
giai doan dén nam 2025 tai m¢t s6 mé ham 1o vung Quéng Ninh

TT Tén mé Tén via Mdrc Triv lwong (tan)
Khe Tam - Dwong Huy 13, 12, 11 khu Béc -100 + +0 284.000

2 | Nga Hai - Quang Hanh | 15, 14, 13 khu TT 5, 3 khu Déng Bac | -175 + -50 458.000

3 | Khe Cham llI 14.5,14.4, 14 1 -300 +-100 568.000
Téng cong 1.310.000

théng chuén bi cac khu vuc via mdéng thoai dén
nghiéng tai cac mé ham 16 vung Quang Ninh cho
thay trong giai doan t&» nay dén nam 2025, c6 thé
xem xét ap dung th&r nghiém coéng nghé tai cac
don vi khai thac ham 10 sau:

(1) Tai mé Khe Tam - Coéng ty than Dwong
Huy, cac khu vwc via méng da dwoc khai thong,
chuén bi tap trung tai cac via 13, 12, 11 khu Béc
va co tong trir lwong khodng 284.000 tan trong do:

- Viia 13 khu Bac mtrc -100 + +0 c6 02 khu vc
via mdng vé&i véi tong trir lwong khoang 93.000
tan. Chiéu day via tai cac khu vuc nay thay dbi tir
0,6 + 1,2m, goc dbc via thay déi tir 10 + 25°, da
kep trong via 1a sét két, bot két mém (f < 4), quy
mo tri lwgng méi khu vire tir 45.000 + 56.000 tan.

- Via 12 khu Béc mirc -100 + +80 c6 02 khu
vie via méng véi téng trir lwong khoang 90.000
tAn v&i chiéu day tir 0,6 + 1,2m, géc dbc tir 5 +
25°, quy md trir lwgng mdi khu vwe tow 40.000 +
50.000 tan.

- Via 11 khu B&c mirc -100 + -50 ¢6 03 khu vuc
via mdng véi tong trir lwgng khodng 101.000 tan.
Chiéu day via tai cac khu vuc nay tv 0,6 + 1,2m,
goc dbc via tir 20 + 25°, quy mé trir lwgng méi khu
vue tlr 26.000 + 75.000 tan.

(2) Tai mé Nga Hai - Cong ty than Quang Hanh
céac khu vue via mdéng da duoc khai théng, chuan
bi tap trung tai cac via 15, 14, 13 khu Trung Tam,
via 5, 3 khu Bong Béc va c6 tong tri lwong khoang
458.000 tan trong do:

- Via 15 khu Trung Tam mdac -175 + -50 c6
05 khu vuc via méng véi tbng tri» lwong khoang
160.000 t&n. Chiéu day via tai cac khu vuc nay tiv
0,6 + 1,2m, goc dbc tir 15 + 25°, quy mé triv lwong
mbi khu vire tir 14.000 + 87.000 tan.

- Via 14 khu Trung Tam mdac -175 + -50 c6
03 khu vuc via méng véi tbng tri» lwong khoang
140.000 t&n. Chiéu day via tai cac khu vuc nay ti
0,6 + 1,0m, goc dbc tir 15 + 20°, quy mé triv lwong
méi khu vue ttr 23.000 + 89.000 tan.

- Via 13 khu Trung Tam muac -175 + -50 c6

03 khu vuc via méng véi tbng tri» lwong khoang
80.000 t4n. Chiéu day via tai cac khu vc nay tir
0,6 + 1,2m, goc dbc tir 15 + 25°, quy mé triv lwong
méi khu vire tir 12.000 + 43.000 tan.

- Via 5 khu Béng Bac mirc -175 + -50 ¢6 01 khu
virc via méng véi chiéu day tir 0,8 + 1,1m, géc dbc
tr 15 + 20°, quy md trir lwong 45.000 tan.

- Via 3 khu Béng Bac mirc -175 + -50 ¢6 01 khu
virc via méng véi chiéu day tir 0,8 + 1,3m, goc dbc
t 10 = 15°, quy md trir lwgng 33.000 tan.

(3) Tai mé Khe Cham Il - Cong ty than Khe
Cham, cac khu virc via méng da dwoc khai thong,
chuén bi tap trung tai cac via 14.5, 14.4 va 14.1 va
c6 tbng trir lwong khoang 600.000 tan trong dé:

- Via 14.5 ¢6 05 khu vuyc via méng véi tong triv
lwgng khoang 110.000 tAn. Chiéu day via tai cac
khu vuc nay t tir 0,6 + 0,8m, géc déc tir 5 + 20°,
quy mé trir lwgng mdi khu vie tiv 11.000 + 32.000
tan.

- Via 14.4 c6 10 khu vuwc via méng véi tbng
tri lwong khoang 310.000 tAn. Chiéu day via tai
céac khu ve nay tir 0,6 = 1,2m, géc dbc via tir 10
+ 25°, quy mo trir lwgng mdi khu vire tir 11.000 +
95.000 tan.

Tai via 14.1 ¢6 02 khu vic via mdng véi tbng
tri lwong khoang 148.000 tAn. Chiéu day via tai
cac khu vipc nay tv 0,6 + 1,2m, géc déc twr 15 +
25°, quy md trir lwgng mdi khu vue tr 61.000 +
87.000 tan.

4. Két luan

T kinh nghiém thuc tién tai cac mé ham 1o
trén thé gi¢i da cho thdy cdng nghé khai thac via
méng bdng may khoan xoén dang dwoc ap dung
rong rai dé khai thac via méng cé diéu kién phirc
tap. Céng nghé cé nhiéu wu diém nhw gia tri dau
tw thiét bi thap, mirc do co gi¢i hda cao, quy trinh
khai thac don gian. Do d6 cong nghé nay hoan
toan cé thé ap dung trong diéu kién cac mé ham
16 viing Quang Ninh nhadm huy déng mét phan triy
lwong via mdng thoai dén nghiéng vao khai thac.
Két qua danh gia, tdng hop so bd cho thay triv
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lwong via méng cé kha nang ap dung céng nghé
khai thac s&r dung may khoan xoan khoang 8,3
triéu tAn va phan bd & hau hét cac mé ham 16 ving
Quang Ninh. Trong thoi gian t&i, cAn nghién ctru
trién khai ap dung th&r nghiém céng nghé trong
mot diéu kién cu thé sau dé sé danh gia, hoan
thién mé& réng ap dung cho cac mé ham I ving
Quang Ninh nhdm da dang hoéa céng nghé, gidm
tén that tai nguyén va phat trién bén virng nganh
than./.
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Research on solutions of thin seam mining and recovering in underground mines
by the twisted drill in Quang Ninh

Dr. Tran Minh Tien, MSc. Ngo Van Thang, Eng. Pham Tien Duong
Vinacomin-Institute of Mining Science and Technology

Abstract:

The object of inclined thin seams with scattered, unconcentrated reserves has not yet been mobilized
by domestic underground mines. On the basis of synthesis and analysis of the experience of the mining
technology application by the twisted drills to exploit thin seams at underground mines around the world,
the article will evaluate the possibility of applying this technology in the conditions of underground

mines in Quang Ninh.
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KET QUA THU NGHIEM HE THONG GIAM SAT CANH BAO MO HINH
CHAT TAI TREN CAC O TO VAN CHUYEN PAT PA TAI MO THAN
COQC SAU

Toém tit:

ThS. Lé Ba Phirc, KS. P Vin Triéu
Vién Khoa hoc Cong nghé Mo -Vinacomin

Bién tap: TS. Luu Vin Thuc

Céng tac quan Iy, gidm sdt dung tich chat tdi trén cdc xe vin chuyén ddt da rat dwge cac mé than 19
thién quan tam, fuy nhién két qua giam sdt bang trwc quan va hé thong cammera cho két qua dmh tinh. Déi
Vv6i hé thong cam bién trong tdi theo xe nhanh hong, hoat dong chira hiéu qud. Nghién ciru dé xudt thmg
phdp gidm sat canh bdo mé hinh chat tdi trén 6 16 van chuyén dat dd bang cong quét laser 3D dé thay thé
phbrong phap hién cé. Két qua thir nghiém trong phong thi nghiém va ngoai thyc dia tai mo Coc Sau la co
6 dé trién khai ddu t hé thong vao phuc vu san xudt tai cdc mo than 16 thién thuée TKV,

1. Dat van deé

Mé than Coc Sau mang dac thu cla cac mo
than 16 thién sau, khéi lwong dat béc hang nam
Ién, chiéu cao nang tai Ién, cung d6 van tai xa,
hinh thirc van tai hoan toan bang 6 t& don thuan,
chiing loai 6 t6 s dung la thiét bi hién dai, dac
trwng cho cac thiét bi dang hoat dong tai cac md,
do dé viéc gidm chi phi van tai bang phwong phap
giam sat canh bao mé hinh chat tai 1a can thiét.
Chinh vi vay, mé than Coc Sau dwgc Iwa chon thir
nghiém Phwong phap giam sat cdnh bao mé hinh
chét tai trén 6 t& van chuyén dat da.

Két qua thir nghiém tai mé |1a co s& danh gia
tinh thye tién, kha nang hoat dong cla thiét bi quét
laser 3D trong diéu kién tw nhién, ky thuat cac mo
than 16 thién. Tw dé kién nghi cap quan ly tiép tuc
trién khai hoan thién, dwa Hé thong giam sat canh
bao vao thuc té& san xuat cac mo than 16 thién,
nhdm nang cao hé sb s dung khéi lwong va trong
lwong xe, gidm chi phi gia thanh khau xtc béc van
tai....

2. Phwong phap giam sat canh bao mé hinh
chat tai

Phwong phap giam séat cadnh bao chat tai bang
cobng nghé quét laser 3D dwoc xay dwng, gom: hé
thdng thiét bi (May quét lazer 3D, may tinh tram x{r
ly...) va phan mém dwoc cai dat may tinh tram dé
tinh toan dung tich, trong tai dat da, canh bao chéat
tai, lwu gitr théng tin chuyén xe.

Hé théng thiét bi: May Leica RTC 360 LT-3D
(hinh 1a) va may tinh tram xt& ly (hinh 1b). Théng
sb k¥ thuat chi yéu ctia may quét nhu sau:

- Khoéng cach quét: 0,5 + 130 m;

- Téc d6 quét: 1.000.000 d/qgiay;

- Trwdng quét thdng dirng x ngang: 300°x360°;

- Do chinh xac diém 3D: 1,9 mm @ 10 m; 2,9
mm @ 20 m; 5,3 mm @ 40 m;

Tham sé lam viéc cua thiét bj trong diéu
kién thwc nghiém hién trwong:

Dwa trén két qua thi nghiém trong phong, viéc
Iwa chon va cai dat cac tham sé lam viéc may quét

sl

M

Hinh 1. Hé théng quét laser 3D
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3D Lecia RTC360 LT-3D dé mang dén hiéu qua
cho thyc nghiém hién trwong nhw sau:

- Lap dat may lén bé may (bé may duoc thiét
ké chac chan, tdm nhin tét ddm bdo quét duoc
toan bd bé mét cta ddi twong);

- Vi chinh can béng may;

- Thiét l1ap tram may theo phuong phap giao
héi thuan: Occ/Bs, toa d§ gid dinh tinh toan hoac
hé toa do trac dia trong khu vuc;

+ Khai bao toa do diém tram may (Occ);

+ Toa do diém diém dinh hwéng (Bs);

+ Po va kiém tra dd chinh xac.

- Chuyén man hinh diéu khién vé ché do quét;

+ Chon khu vwc quét, dwgc dinh nghia bdi
ché do: Trén bén trai (Top Left) & Dwdi bén phai
(Bottom Right);

+ Chon ché do quét: Tiéu chuan: Tiéu chuén
(Standard), ché d6 nang cao: On dinh (Fine).

- Start Scan dé bat dau quét.

Cac buwdc cai dat va thiét 1ap trén trén thiét bi
phai thwc hién chinh xac, tuan tw dé& han ché tbi
da rdi ro, sw cb xay ra trong qua trinh do vé va mé
phéng mo hinh.

Phan mém céanh bdo chat tai:

Phan mém canh bao dung tich chat tai dwoc
Vién KHCN M3 - Vinacomin xay dwng trén nén
tdng ngdén ng lap trinh Python v&i cac module
Matplatlib, numpy;, math thinker,... Qua thi nghiém
trong phong phan mém dap &ng duoc cac yeu
cau chu yéu nhuw: Téc dd tinh toan, hién thi két
qua; M6 hinh 3D chét tai trwc quan; ddm bao tinh
chinh xac clia két qua canh bao; Thao tac, hién thi
don gidn dé dang tiép can. Két néi hién thi, giao
dién phdn mém nhw hinh 2.

3. Thir nghiém giam sat canh bao chat tai

3.1. Xay dwng phwong phdp canh bdo chéat

tai

Muc dinh thd nghiém: Dé kiém chirng cac két
qua nghién ctu trong phong thi nghiém, nhom
nghién cru tién thtr nghiém mod hinh chét tai tai
guong va giam sat canh bdo mé hinh chat tai. Trén
co s& danh gia hiéu qua phwong an th&r nghiém,
dé xuét trién khai dau tw xay dwng hé théng giam
sat vao thuc té san xuét.

Noéi dung céng tac thtr nghiém: Thir nghiém
chia 1am 2 néi dung chinh sau: M6 hinh chét tai tai
guong va giam sat canh bao chét tai.

Trinh tw tién hanh thd nghiém: Béi véi md hinh
chét tai dwoc thue hién theo thir tw cac bwdc nhw
sau: 1) Khdo sat Iwa chon vi tri thtr nghiém; 2)
Chét tai theo mé hinh thi nghiém trong phong; 3)
Theo déi qua trinh chét tai; 4) Panh gia hiéu qua.
D4i véi gidm sat canh bdo chét tai thuc hién nhw
sau: 1) Khao sat Iwa chon vi tri quét; 2) Quét thung
xe khong tai va co tai; 3) X&r ly di¥ liéu; 4) Tinh
toan va canh bao trén phdn mém giam sat canh
bao chét tai.

3.2. Ther nghiém

a. Khao séat Iira chon vi tri thtr nghiém:

Vi tri thr nghiém Iwa chon tai gwong xtc dat da
nd min khai trwéng Thang Loi, md than Coc Sau
(hinh 3).

- M6 hinh chét tai phu hop: Guong xic co
DBTB TLGN E = 12 m® + 6 16 trong tai q = 96 tan.
M6 hinh thtr nghiém: A, C, D, E, dbi véi md hinh
B, xe di chuyén lén déc xuét hién roi vai vat liéu,
ngoai thuc dia gay mét an toan [1]. Do d6 khong
ap dung thtr nghiém mé hinh B.

- Hé théng giam sat canh bao chét tai: Khu vuc
quét laser 3D cac thung xe CAT 777D&E; CAT
773E&F; HD 785-7; HD 465-7, 7R khong tai va
c6 tai, ddm bao khéng gian cho xe dirng d6 theo

PHAN MEM GIAM SAT DUNG TICH CHAT TAI

Thé tich dit da nguyén khél trong thing xe, m3 l

Trong til it da nguyen khil trong thong xe, thn | i
i— £

Canh bao chét tal

Chénh lgch, %

Chiing loai xe & t6 CAT T68C-0 o Thid glan canh bas
54 higu xe |

Ca lam vige  — chp aiit a8

Ton 18 xe Y Cap |

Tii trong thigt ké, tin [T étreng, Thnim3
Dung tich thing xe, m3 (SAE 2:1) ——

Dung tich chira dit da trong thang xe, m3 [ Hesénére

I Hiﬂthllkrudirﬂ'i!

LICH S(F THONG TIN CANH BAD CHAT TAI

Cap nhit [ Hidn thi mé hinh Thoit [

Hinh 2. Phédn mém giam sét cénh bao chét tai Version 1.0
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Hinh 4. M
hwéng quét clia may. Mé phdng 3D hé théng quét
thé hién trén hinh 4.

b. Thr nghiém:

M6 hinh chét tai tai gwong: Thoi gian thlr
nghiém: tr 23 -29/11/2022; Vi tri gwong xuc -240
khu Béng Thang Loi. D4t da nd min (cap Il);
Buong kinh trung binh d, = 0,45 m; M6 hinh chét
tai th&r nghiém: A, C, D, E (Hinh 5-8).

Hé théng giam sat canh bdo mé hinh chat
tai:

% T " 4t BB T VR LN
6 phdng 3D vij tri d&t hé théng quét lase

r 3D tai thuc dja

Quét thung xe khéng tai: Vi tri phan xwdng van
tai s6 4. Muc dich: Xay dwng co s& di liéu thung
xe ban dau dé tinh toan dung tich chéat tai (Hinh 9).

Sai sb hinh dang, kich thuéc cac thung xe dwdi
dang mé hinh k¥ thuat s 3D véi kich thuwéc thing
xe thuc té (theo Catalogue) rat nhé, tr 0+2 mm,
da&m bao dd chinh xac theo théng sé6 may Leica
RTC 360 LT-3D (1,9 mm @ 10 m) (Bang 1).

Quét thung xe c¢é tai: Vi tri 1 - Mat tang +70,
bai thai trong Nam Quang Loi; Quét thung xe: CAT
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Gaus5  Gau6 MG hinh A
Hinh 5. Trinh tw va hinh dang chét tai mé hinh A

Gau 5 Gaub M6 hinh C
Hinh 6. Trinh tw va hinh dang chét tdi mé hinh C

Gau 5 Gau 6 MG hinh D
Hinh 7. Trinh tw va hinh dang chét tdi mé hinh D
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M6 hinh quét xe CAT 777E

Gau 6  MOhinhE

Mb hinh quét xe CAT 773E
Hinh 9. Thuc hién quét va hién thi mé hinh 3D thung xe khéng tai
Béng 1. Chénh léch kich thuéc thung xe qua may quét Laser va thuc té

Chiéu dai toan bé thung, mm Chiéu rong bén ngoai thung, mm
Stt | Ching loai xe | M6 hinh | Thye | Chénhléch | o inh | Thwe | Chénhléch
3D té (*) tang 3D té (+) tang
(-) giam (-) giam
1 |CAT777E 9.554 9.555 -1 5.526 5.524 +2
2 |CAT 777D 9.526 9.525 +1 5.5622 5.524 -2
3 |773E 8.534 8.535 -1 3.910 3.910 0
4 |HD 785-7 9.751 9.750 +1 5.479 5.480 -1
5 |HD 465-7R 8.712 8.710 +2 4.168 4.170 +2

777D,E va CAT 773E,F. Vi tri 2 — Mat tdng +105, dwoc tai lén phan mém SQL server lam co sé& di
khu Déng Thang Loi; Quét thung xe HD 785 — 7, liéu ban dau tinh dung tich cho phan mém giam
HD 465 — 7,7R. Két qua trién khai quét dung tich  sat canh bao chat tai (Hinh 11).

thung xe cé tai trén khai trwdng mé than Coc Sau Tap div liéu dam may diém thung xe co tai

thu dwoc cac mé hinh 3D nhuw trén hinh 10.

dwoc nhap trong phan mém dé dung dinh dung

Tap di¥ liéu dam may diém thung xe khéng tai  tich chiva dat da trén thing xe va canh bao chét

Yo
QUACERT -

Z

ISO 9001

KHCNM SO 3/2022 * CONG NGHE KHAI THAC LO THIEN



d) HD785-7
Hinh 10. M6 hinh 3D thung xe co tai

PHAN MEM GLAM SAT DUNG TICH CHAT TAI

c) CAT 773E

e) HD465-7R

e +Q=20

Chiing logl xe & 80 AT TR & Tt gimn cinily Bls

54 hiju 19 0 50 3 A 0T | -
Ca Wi e Chp dkt A

Tén i xe

Til trgng hist ki, Lin ™ Tha trong, Thaimd

Dung tich thang aw, m3 (SAE 21} I 26

Dung tich chira dét da frong thung as, m3 i 0 e i
Thil tich dit da ngaryin knél trong thing xe, m3 | (T

Trong 1 dit da mguyen khdl trong thumg e, tn | 8 "ﬂ‘ﬂt
Cibrin bibo chil tail —_— | Y skl it

Chiénih lpeh, % T ikt E e e Byl

Cap nipt Hidn thi md hinh

o |

LICH SUF THOKG TIN CANM BAD CHAT Tl
M T2 ST TTTD t

AT TTTD o8 BAan Tedu 867 mY

CAT 777D

Hinh 11. Xt ly di¥ liéu trén phdn mém giam séat dung tich chét tai

tai.

Két qua quét trén cac xe duwoc so sanh véi mo
hinh chat tai mau ctia mé Coc Sau va canh bao
chét tai bang Phan mém dwoc thé hién qua bang
2.

c. Banh gia két qua thir nghiém:

Qua qua trinh thyc nghiém tai khai treong mé
than Coc Sau, két qua thir nghiém nhu sau:

* M6 hinh chét tai:

- M6 hinh chét tai tap trung & gitra (mé hinh E)
phu hop véi kich thuwéc hinh hoc thung xe. Dat da
& chan hinh nén thap hon thanh thung xe;

- Thao tac v&i mé hinh E don gian, dé dang hon
cac md hinh chét tai khac, tho 14 may xuc khéng
mat nhiéu thao tac di chuyén can diéu khién, dwa
gau xtc dén cac vi tri khac nhau trén thung xe, phu
hop v&i cap bac cac tho 1ai may xuc.

* Kiém tra dung tich va cédnh béo mé hinh chét
tai:

- V&i khoang cach quét tir 3+40m, dir liéu
thu dwoc tr may quét 3D 1a cac dam may diém,
khoang 0,05+1,8 triéu diém do, hién thj hinh dang,
kich thwéc thung xe khi khéng tai va hinh dang
ddng da trén thing xe c6 tai rat rd nét, chi tiét.

- Phan mém giam sat dung tich chét tai hién thi
day da théng tin vé chiing loai xe van chuyén dét
da dang hoat dong tai mé Coc Sau. Két qua dwa ra
nhanh, chinh xac, mé hinh 3D tryc quan, rd rang.

4. Xay dwng mo6 hinh quan ly, van hanh hé
théng giam sat, canh bao mé hinh chét tai

Tw két qué hién trwdng cho thay, hé thdng quét
laser 3D cung cip kha nang giam sat chét tai voi
mec dd chinh xac cao, kha nang phan tich mé
hinh, cadnh bao chét tai ddm bao tin cay. Tuy nhién,
thiét bi quét laser 3D st dung, chd yéu trng dung
trong linh vuc xay dwng céng trinh, cdng tac trac
dia, quét cac vat thé cb dinh.

DPé phu hop diéu kién thuwc té trén ma 16 thién,
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Bang 2. Két qua so sénh khéi lrong thé tich quét bang hé théng quét laser 3D véi so dé chat mau
dwoc mé Coc Sau

Qung tich chira Trong tai Qét da Chénh léch, %
dat da trén thung | nguyén khoi trong (+) tang
Chung loai | Lwot xe, m® thung xe, tan (-) giam Canh bao
Stt xe uét M6 hinh Thé D trong tai
UEE | M6 hinh | MONINN | s hinn | ThONG | Dung | 4, | FOND
uet3p | CMattal | o g3p | SOKV | ftich [
q mau thuat chira
L1 46,64 48,8 91,16 96 -4,43 -5,04 |Bam bao
1 |CATTTTE L2 43,01 48,8 84,07 96 -11,86 | -12,43 | Thiéu tai
L1 46,86 48,8 91,59 96 -3,98 -4,59 | bam bdo
2 |CAT 777D L2 48,67 48,8 95,13 96 -0,27 -0,9 |bam bao
L1 30,52 29,6 59,66 58 3,11 2,85 |Dam bao
3 |CATTT3E L2 31,14 29,6 60,87 58 5,2 4,94 |bam bao
L1 46,85 46,4 91,58 91 0,97 0,63 |Dbam bao
4 |HD 785-7 L2 50,34 46,4 98,4 91 8,49 8,13 |Dbam bao
L3 50,11 46,4 97,95 91 8 7,63 |Dam bao
L1 30,89 29,6 60,38 58 4,36 4,1 |DPam bao
5 |HD 465-7R L2 31,1 29,6 60,79 58 5,07 4,81 |Dam bao

Canh béo trong tai duoc tinh toan véi thé trong dat da mé Coc Sau y = 2,629 tan/m3 (Pa vach, via
G.Il khu Dong Thang Loi [2]), hé s6 nd roi K = 1,345 - theo so’ do chat tai mé&u ctia md, canh béo chét
tai trén co sé& chinh sach trong tai dat da “10/10/20” trén thung xe ctia hdng CAT.

Hinh 12. Hé théng giém sét, cdnh béo mé hinh chét tai trén cac 6 t6 van chuyén dét da.

1. D&u quét laser; 2. Hop diéu khién thiét bi; 3. Camera nhén dién xe; 4. Tram giam sat chét tai: May
tinh tram xwr ly + Phédn mém Giam sét dung tich chét tai; 5. Bién béo han ché téc dé qua tram (0,5-
10km/h [4])
thiét bi quét laser 3D s dung trong hé thdng gidm  hanh hé théng giam sat va canh bao mé hinh chét
séat, canh bao dwoc dau tw 14 thiét bi chuyén dung  tai dwoc thuc hién theo cac buéc sau: 1) O t6 cd
dé quét vat thé di dong. Do d6, md hinh quan ly  tai di chuyén vao khu vuc quét laser 3D; 2) Quét
van hanh hé thdng giam sat, canh bdo mé hinh laser 3D thung xe; 3) Xt ly di¥ liéu trén phan mém
chét tai dwoc xay dwng thé hién hinh 12. tai Tram giam sat chat tai; 5) Hién thj va in thong

Trén co sé& d6 xay dwng quy trinh quan ly, van  tin chuyén xe; 6) Thwc hién canh bao chét tai; 7)
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Sao lwu va cap nhat.

Két thic qua trinh giam sat, cdnh bao md hinh
chét tai ctia chuyén xe, nhan vién tram sé tién
hanh sao lwu toan bo thong tin chuyén xe vao &
clrng may tinh, sau dé cap nhat lai dir liéu phuc
vu cho cdng tac giam sat, canh bao clia chuyén xe
van tai tiép theo.

5. Két luan

1. Két qua thir nghiém ngoai mé hinh chéat tai,
kiém tra dung tich va cadnh bao mé hinh chét tai tai
hién trwd'ng mé than Coc Sau phu hop véi két qua
thi nghiém trong phong thi nghiém;

2. M6 hinh chét tai E: Tai tap trung & gira 1a mo
hinh dwoc Iwa chon dé thwc hién chét tai tir may
xuc Ién thung xe 6 t6 tai cac moé than 16 thién thudc
TKV; Céng nghé quét laser 3D thung xe trong diéu
kién ban ngay, ban dém déu thu dwoc div liéu diém
do rat Ién, hién thi hinh dang, kich thwéc thung xe
khong tai, hinh dang ddng da trén thung xe c6 tai
dwéi dang mé hinh 3D rat ré nét, chi tiét. D liéu
xuét ra tr may quét dwéi dang file .txt dwoc Phan
mém x& ly nhanh chéng, cho ra két qua vé dung
tich dat da trong thung xe va dwa ra théng tin canh

b&o chéat tai rd rang, tin cay cao;

3. Hé théng giam sat, canh bao dung tich chat
tai trén cac xe 6 td van chuyén dat da bang cong
nghé quét laser 3D la phuwong phap moi trén
phwong dién vé ky thuat va &rng dung cdng nghé
4.0. Hé théng co6 tinh thuc tién cao, phu hop véi
diéu kién tw nhién, ky thuat cac mé than 16 thién.
Khi dwoc dau tw st dung trong cac mé, gidp nang
cao hiéu qua codng tac van chuyén dat da, giam chi
phi gia thanh khau xuc bbc van tai, ddng thoi hé
thdng ciing sé thay thé cong tac thdng ké chuyén
xe van tai dat da hang ngay bang tha céng sang
thdng ké tw dong.

Tai liéu tham khao:

[1] Viéen KHCNM - Vinacomin, Ban tin théng tin
Khoa hoc Céng nghé M3, sb 4/2021, 8-18.

[2] Vien KHCNM — Vinacomin, Thanh lap bé
sung ban dé co ly da (16 thién) ndm 2019 mé than
Coc Sau, Ha Noi, 2019.

[3] Caterpilar, 2010.
Handbook Edition 40.

[4] www.trakblaze.com

Cat Performance

Test results of load model warning monitoring system on the rock transporting
trucks at Coc Sau coal mine

MSc. Le Ba Phuc, Eng. Do Van Trieu
Vinacomin-Institute of Mining Science and Technology

Abstract:

The management and supervision of load capacity on rock transport vehicles are of great interest
to open-pit coal mines, however, the results of visual monitoring and camera system show qualitative
results. The truck’s tonnage sensor system quickly breaks down and works ineffectively. The study
proposes the method of monitoring and warning the load models on the rocks transporting trucks by 3D
laser scanning technique to replace the existing method. The testing results in the lab and on-site at Coc
Sau mine are the basis for the system investment implementation in production at open-pit coal mines
of Vinacomin.
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NGHIEN CUU SU DUNG MO HINH TRi TUE NHAN TAO LSTM - NA
TRONG DU BAO CHAT LUQNG KHONG KHi CHO CAC MO THAN LQ
THIEN SAU

KS. D5 Vin Triéu, ThS. Lé Ba Phirc
Vién Khoa hoc Cong nghé Mo -Vinacomin

Bién tap: TS. Luu Vin Thuc

Toém tit:

Cdc m6 than 1§ thién sdu cé dang “trén swon niii, dwdi moong sdu”’, bo-mé cao va yéu té khi quyén
mé dd han ché quda trinh phan tan khi doc va bui min tir cae khau cong nghé ra méi truong bén ngodi.
Bc%ng thudt todn tri tué nhan tao LSTM két hop mo hinh 16i wu héa NA, sé du bdo véi do chinh xdc cao
chat lwong khong khi tai mo cac mo than 19 thién sdu. Day la co so cho viéc phat trién thudt toan tri
tué nhan tao trong dw bao, danh gia chat lwong khong khi tai cac mo 1o thién sau.

1. Dbat van dé

Khai thac va ché bién khoang san duoc biét
dén Ia mét trong nhivng nganh cong nghiép co tac
dong xau méi trwong nhw: O nhiém khéng khi,
moéi trwdng dat, nwéce, tiéng dn,... Trong sb do, &
nhiém khéng khi 1a tac déng tiéu cwc anh hudng
truc tiép dén strc khde clia con ngudi.

Hién nay, cac mé than 10 thién sau tai Viét Nam
c6 chiéu cao bd mé tir 500 + 600 m, cbt cao day
ma ttr -140 + -305 m, diém hinh mé Coc Sau hién
trang mdc -305 m (KTKT -345 m), mé than Déo
Nai hién trang mic -195 m (KTKT -345 m), mo
than Cao Son hién trang mirc — 145 m (KTKT
-325),... V&i khéi lwgng dat béc hang ndm rat 16n,
viéc phat thai khi déc nhw CH4, CO, SO2, NO2 va
bui min tr cac khau cong nghé Khoan — nd, xuc
bbc, van tai, thai da ra méi trwong rat 16n.

Trong cbéng tac giam sat mdi trwdng, dinh ky
hang quy, cac don vi thwc hién quan tric chat
lwong khong khi va so sanh véi cac quy chuan,

tiéu chuan hién hanh. Tuy nhién, cac két qua do
tirc thdi va mang tinh théng ké chwa cé dw bao
diéu kién vi khi hau tai day moong. Dac biét chwa
cu thé héa dwoc cac ngudn gay ra 6 nhiém khong
khi mé va danh gia kha nang tang, gidm cla
ngudn 6 nhiém theo thdi gian trong quéa trinh md
hoat ddng dé c6 giadi phap phu hop trong viéc nang
cao chét lwgng khéng khi mé.

Nhu vay, ké thira thanh twu tir cébng nghé 4.0
vOi cac thuat toan duw bao béng moé hinh tri tué
nhan tao (Al), két hop véi mé hinh téi wu hoa dé
dwa ra dy bao vé xu hwdng phat trién chat lwong
khoéng khi day mo theo thdi gian véi do chinh xac
cao. Két qua dy bao bdng méd hinh 1a co s& dé
xay dwng va phat trién thuat toan Al trong cong
tac dw bao cac van dé méi trwdng cho cac mé 16
thién sau.

2. Nghién cru méi twong quan giira hinh
hoc mé va van dong khi quyén mé dén qua
trinh phan tan khi 6 nhiém trong khéng gian

Bang 1. Hién trang céc théng sé co ban ctia mot sé mé than 16 thién I6n Viét Nam

Théng sé . £ acel o2
bd mat md Thoéng s6 day mé
Mé than | Chiéu Chiéu Chiéu | Chiéuréng | Dién tich | Cétcao | Géc nghiéng
dai trung | réng trung | dai trung | trung binh, | ddy mé, | ddy mé, | bo’céng tic,
binh, m binh, m binh, m m m? m dé
Déo Nai 1.600 1.290 440 38 16.200 -190 21+24
Cao Son 2.140 1.800 320 230 58.194 -145 20+26
Coc Sau 2.350 1.900 440 25 9.000 -305 21+33
Ha Tu 2.010 940 778 105 82.000 -80 20+26
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mo 16 thién

Cac mo than 10 thién sau coé dac diém dat boc
tap trung phia trén, than ndm phia dwéi sau, chiéu
cao bd mé 1&n, khéi lwong mé trén tirng tAng voi
yéu ciu ngay cang cao vé cdng suét thi cuong do
béc dat trén tirng tAng I&n. Thong sb hinh hoc co
ban ctia mdt sd mé 16 thién I&n xem bang 1.

Dwa trén cac nghién ctru cta Mikkelson [1],
Hanna [2] nhan dinh vé& co ché phan tan khi &
nhi@m cho cac mé 16 thién phu thudc vao cac tham
s6 co' ban nhu: Nong do phat thai, nguén phat thai,
kha nang lo Itrng cla bui trong khéng khi, ma sat
bé mét, dac diém hinh hoc md, I&p 6n dinh cla khi
quyén md. T nhan dinh trén cho thdy: Van déng
cta khi quyén la trang thai di chuyén cia dong
khong khi bén trong khéng gian mé va ndm phia
dwéi ctia cac I16p 6n dinh khi quyén [2].

Nhuw vay, co6 thé danh gia méi twong quan gitra
hinh hoc mé va van dong cia khi quyén theo ¢
trwong hop sau:

- G6c déc bor mé < 15°

Hinh 1 cho thay kha nang thdng gié tw nhién
hiéu qua, gié mang khong khi sach theo chiéu déc
ctia dia hinh xudng day moong va mang khéng khi
6 nhiém ra bén ngoai.

Gi6 tw nhién

- = \
\ T
\ T 7
8 5 7
> 7

Hinh 1. Véan déng cta khi quyén khi géc déc b
mé <15°
- G6c déc bor mé > 15°
Trong trwéng hop goc déc b mé 1én, khong
khi tw nhién chd yéu hoat dong cac tang trén, &
cac tang thdp hon dong chay khong khi cé xu
hwéng quay ngwoc lai hay xuat hién ving tuan
hoan khong khi (hinh 2). Cac khi 6 nhiém khéng
duwoc loai bd va tap trung tai day moé.

Gio tw nhién

.

275,

Vung gié quan

Hinh 2. V&n déng cta khi quyén mé khi géc déc
bo mé >15°

- Gi6 dbi lwu

Ludng gié ddi lwu mang khong khi tw nhién
xubng day mé, hién twong trén thudng say ra
vao ban ngay khi khéng khi trong moong néng I1én
nhanh hon khéng khi bén ngoai va ving khi 4m
bdc 1én doc theo bd md, tao diéu kién thuan loi
cho qua trinh trao dbi khong khi.

Hinh 3. Hién twong théng gié déi luu vao ban
ngay

- Anh huéng cta ha nhiét d6 vao ban dém

Vao ban dém, khong khi lanh di xuéng doc theo
tang va thay thé khong khi dm. Khi d6, khong khi
4m bdc 1&n trén nhwng khéng di lwc nang dé thoat
ra khéi khéong gian cla md, tao nén hién twdng
nghich dao.

Hinh 4. Dong khéng khi dwdi tac dong cua Iop
ddo nguoc

Nhin chung, da sb cac mé than 16 thién sau
tai Viet Nam déu cé géc déc bd mé >15°. Do dd,
ludn tiém &n nguy co 6 nhiém khéng khi tai day
moong. Dé cé nhitng danh gia tébng quat vé viéc
tang, gidm ndng do cla khi 6 nhiém trong khong
gian khai thac, can cé phwong an, gidi phap dw
bao tin cay v&i dé chinh xac cao.

3. Xay dwng mé hinh tri tué nhan tao cho dw
bao chat lwong khong khi day mé

T thanh twu clia cach mang céng nghiép 4.0
trén thé gi¢i da thay déi cuc dién vé cach thirc
van hanh, quan ly, lwu tri, x ly, xay dwng co s&
dir lieu, dw bdo,... moét cach théng minh, téi wu
héa hiéu qua, gidm thiéu rdi ro clia cac nganh san
xuét, thwong mai, dich vu. Mot trong cac thanh tuu
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do co thé k& dén cac mod hinh tri tué nhan tao Al
ma nong cbt 1a 2 thuat toan sau:

- Cac thuat toan may hoc (Machine learning):
M6 hinh rixtng ngdu nhién (Random Forest), mé
hinh hdi quy vector hd tro (SVR), mé hinh do déc
tang cwdng (XGBoost),...

- Cac thuat toan hoc sau (Deep learning): Mang
no ron nhan tao (ANN), mang lan truyén nguoc
(LSTM),...

Trong viéc st dung md hinh tri tué nhan tao
dé du bao chat lwong khong khi, cac cong trinh
nghién clru clia Boznar et al. (1993), Gardner va
Dorling (1998), (Kolehmainen va cdng sw, 2001),
Kukkonen et al. (2003) da c6 chung nhan dinh
réng mang no ron nhan tao (ANN) cta thuat toan
hoc sau (Deep learning) la phwong phap thanh
cobng, cung cap két qua chinh xac cao véi R? =
0,87 + 0,92, RMSE = 3,4 + 4,7 xuét phat tr hanh
vi phi tuyén tinh clia cac chat 6 nhiém khéng khi.

Tuy nhién, xét trén clu tric mang ma cac
nghién ctru di trwdc da st dung, nhan thay cac
trong s6 clia mé hinh chua téi wu héa, khai thac
triét d&, mang s dwng chwa c6 tinh dau — cubi két
hop. Chinh vi thé, str dung mang no ron lan truyén

nguoc (LSTM), két hop mé hinh tdi wu héa NA
cua thuat toan may may hoc (Machine learning),
thanh moé hinh lai LSTM — NA dé dy bao chéat
lwong khéng khi ctia mé 16 thién sau. So dd l1am
viéc ca mo hinh LSTM — NA dwoc thé hién tai
hinh 5.

M6 hinh toan hoc cla clia mang no ron nhan
tao [5] c6 dang téng quat nhw sau:

Y=L wWx)tw, (1)

Trong do: x: Gia tri dau vao; w,: Trong s
clia cac no ron; f: Ham kich hoat déng vai tro ddi
phwong trinh tuyén tinh thanh phi tuyén; y: gia tri
dw bdo, : hé tro tinh toan.

Theo chiéu lan truyén cta dir liéu, dé bién déi
mang no ron truyén thang sang mang no ron lan
truyén nguwoc (LSTM) phai qua 5 bwéc nhu so d6
hinh 6.

Ban chét ctia md hinh dw bao LSTM la phuong
trinh bac nhat tuyén tinh dang tiéu chuan (y = ax +
b). Tuy nhién, dé giai quyét cac bai toan dang phi
tuyén, mé hinh dw bao can ham kich hoat phu hop
dé bién ddi moé hinh thanh dang phi tuyén. Cac
ham kich hoat dwgc st dung nhw sau:

4. Banh gld ms hink

Chera thia min

Thoa man

€. M& hinh LSTM - NA tH wu

Hinh 5. So dé lam viéc ctia mé hinh LSTM — NA trong dw béo chét long khdng khi

| No' ron truyén théng |

No ron truyén nguoc '

Buéc 1 Budc 2 Buéc 3 Budc 4 Buroc 5 Buoc6
| Nhap di Wo Tao no Wi Isar dung ham kich | . l ‘
liéu déiu ron 16p n hoat 48 chuyén Xdc dinh sai s0 Bao ham ciia ham BG trong s6 durgc
| vao thir i gid tri nhan thanh | | o ra theo ham | mat mat theo cap nhat |
L gia tri ddu ra L mat mat J trong s6 wp va wy J

Hinh 6. Céc buéc bién déi ttr mang no ron lan truyén thdng sang mang no ron lan truyén nguoc (LSTM)

Z
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Ham sigmoid: Ham dwoc dung cho mang no
ron nhiéu I&p. D6 thi ham sigmoid cho gia tri dau
ra tir O + 1 khi gia tri no ron dau vao di tly - © + +
(hinh 7). Céng thirc ctia ham coé dang [5]:

f(x)=1/(1+e>) (2)

Dao ham cla ham sigmoid:

df/dx = f(x)[1 — f(x)] (3)

-
1 ' i 4 -

Hinh 7. Biéu dé dao ham ctia ham sigmoid

Ham tanh: Twong tw nhw ham sigmoid, ham
tanh dwoc str dung trong mang no ron nhiéu 16p.
Gia tri ctia ham di tlr -1 + 1 (rng v&i gia tri dau vao
di tlr - = + + « (hinh 8). Céng thi(rc clia ham cé

dang [5]:
f(x)=tanh(x)=(e*-e>)/(e*+e™) (4)
Pao ham cua ham tanh:
df/dx = 1 — f3(x) (5)

il
InfF

- 3 / 2 .
& :
J_I U -

Hinh 8. Biéu db dao ham cta ham tanh

Ham Relu (Rectified Linear Unit): Ham relu co
tinh da dung cho nén thich hgp trong cac mang no
ron tich chap va thuat toan hoc sau khac. Gia tri
ctia ham di tir 0 dén + khi gia tri d4u vao 1&n hon
ho&c bang 0 (hinh 9).

Codng thrc xac dinh ham Relu cé dang [5]:

f (x) = max(0, z) (6)
Pao ham cta ham Relu:

d 0,x<0

Y (7)
dc |1,Lx=0

Dé kiém tra hiéu suét tinh toan ctia mé hinh
LSTM — NA, s dung cac chi s6 dw bao nhw: RME,
RMSE, R?, MAE.

I

Wik i1 1 ) [EN]
Hinh 9. Biéu dé dao ham cta ham relu
- L&i binh phwong gbc (RMSE) [6];

1L 2
RMSE = \/ ;;(y iV db.i) (8)
- Bo léch tuyét dbi (MAE) [6];
 J—
MAE = ;Zi:l ‘yu.i B ydb.i (9)
- Phan tram sai s tuyét dbi trung binh (MAPE);

yyy.i_ydn.i
i=1
e I

0,
MAPE:IOOA’Z"

(10)

- He sé twong quan (R?);

R2 zl_M
Zi(ytt.i_ytt)

Trong do: n la dé dai div liéu dau vao; 1a gia tri
két qua do thuc té th i; 14 gia tri két qua do dw
bao th i; la trung binh cac gia tri do thuc té. Cac
chi s6 hiéu sudt RMSE, MAE va MAPE dat gia tri
tdi wu khi béng +; R? dat gia tri t6i wu khi bang 1.

Dé md hinh dw bao dat dd chinh xac cao, trwdc
khi dwa vao dao tao mé hinh, bd di¥ liéu can dwoc
chuadn hoa. Viéc chuan héa doéng vai trd quan
trong dé dwa toan bd div liéu vé dang phan phéi
chuén, nhdm t&ng mirc dd chinh xac cta qua trinh
huén luyén. Cac ky thuat chuan hoéa dir liéu phu
hop véi mé hinh LSTM - NA, bao gém:

- Ky thuat chudn héa min- max (Min max
scale) :

+ Chuan héa min-max & phwong phap don
gidn trong viéc co gidn pham vi cla dac truwng
béng viéc dwa ching vé pham vi [0,1] ho&c [-1,1],
dwgc xac dinh qua cbng thue [5]:

(11)
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,  Xx—min(x)
X'=— (12)
X —max(x)

+ V&i x la gia tri ban dau, x’ |4 gia tri sau chuén
héa, min (x) la gia tri nhd nhét cta dic trwng va
max (x) 1a gia tri 1&n nhat cha dic trung.

- Ky thuat chinh quy héa di
(Standardization) :

+ Chinh quy hoéa di liéu giup cho gia tri cta
méi d&c trung c6 trung binh bang 0 va phwong sai
bang 1. D& tinh toan chinh quy héa di liéu, truéc
hét can xac dinh gia tri trung binh va d6 léch chuén
cho phan phéi cia méi dac trwng. Tiép theo, lay
cac gia tri dac trwng trir di gia tri trung binh rdi chia
cho d6 léch chuan cta da trung d6 nhw cong thire
sau [5]:

ligu

X average(x) (13)
std(x)

+ Trong dé: x — Vector dac trung ban dau;
average (x) — Trung binh cula vector dac trwng; std
(x) — Do léch chuan.

- Ky thuat binh thurong hoa di liéu (Normalize
data) :

+ Binh thwdng héa di liéu 1a sw diéu chinh ti 1&
d¥ liéu sao cho méi dac trwng déu c6 dd dai bang
1. Ky thuat nay can thiét cho di liéu thwa trén méi
cot dac tinh.

4. banh gia chat lwong khong khi dwa trén
dw bao bang mé hinh tri tue nhan tao

T& nhirng phan tich méi tuong quan gilra yeu
t& hinh hoc va d&c diém khi quyén clia mé dén
qua trinh phan tan khi déc va bui ra méi trwong
bén ngoai cho thay: Trén cac ma 16 thién sau, kich
thwoc khai trwdng thu hep theo do sau day mé,
dan dén hinh thanh cac 16p én dinh khi quyén
ngan chuyen dong theo phuong thdng ding cla
ngudn & nhiém, gié tw nhién phan nao sé khong
dap wng dwoc kha nang cung cap khi “sach”

xudng day moong.

DPanh gia chét lwong khong khi tai cac mé 16
thién sau bang mé hinh tri tué nhan tao LSTM
— NA, nhém nghién ctru thyc hién phan tich, dw
bao cho md than Coc Sau la mé than 16 thién sau
nhét hién nay v&i cbt cao day md -305 m dé kiém
chirng hiéu qua ctia mé hinh LSTM- NA.

Trén thyc té, co ché phat tan ctia cac ngudn 6
nhiém la twong tw nhau. Do d6, st dung khi d&c
trung 1a CO dé lam gia tri dw bao cho mé hinh tri
tué nhan tao.

T& di liéu quan trdc chat lwong khéng khi
tai 3 tram quan trac cd dinh trén khai trwdng mé
Coc Sau: Tram 1 dat trén b& khdng cong tac marc
+125; Tram 2 dat trén bd cbng tac murc +250;
Tram 3 dat tai ddy mé mirc -300. Nhéom nghién
clru xac dinh cac bién dau vao cho mé hinh tri tué
nhan tao bao gdm: Van téc do tai tram 1 (VT1),
nhiét do do tai tram 1 (NT1), van téc do tai tram 2
(VT2), nhiét do tram 2 (NT2), géc huwéng gié cha
dao (HG) va nong do khi CO (CO) tai day mé. Gia
tri clia cac bién dau vao dwoc thé hién trong bang
2, tlr sb lwong phan t&r trong gia tri trung binh, d6
léch chuyén va tang tlr nhd nhat dén I&n nhét.

Dang phan phéi di¥ liéu ctia cac biét tén tai &
2 dang chu dao 1a phan phdi Gauss va ham phan
phdi md. Trong d6, cac bién VT1, ND1, VT2, ND2,
HG dong vai tro 1a cac bién dau vao, CO 14 bién
dau ra.

Chia bo di¥ liéu thanh 3 phan nhw sau:

+ 80% sb lwong phan t& twong dwong 3.526
gia tri dwoc str dung lam tap huén luyén (Traning);

+20% sb lwong phan tir twong duwong 882 gia
tri dwoc st dung lam tap kiém tra (Test);

+ 20% s6 lwong phan tlr cua tap kiém tra,
twong dwong 441 gia tri dwoc st dung lam tap
thdm dinh (Validation) déng vai trd kiém tra murc
do chinh xac cla tap huan luyén.

Bén canh dé, dé gidm rdi ro tinh toan, tdng mirc

Bang 2. Phén bé gia tri cda céc bién trong co s& di¥ liéu

T D liéu do it | o | ehuin | bt | 16m nhdt
1 |Vvan téc gi6 tram 1(VT1) 4.408 0,43 0,32 0,01 2,4

2 | Nhiét @ tram 1(NT1) 4.408 34,92 0,64 33,85 38,05
3 | Vvan tdc gi6 tram 2(VT2) 4.408 1,66 0,67 0,15 4,33

4 | Nhiét do tram 2(NT2) 4.408 29,87 0,54 28,91 32,33
5 |Huwéng gié (HG) 4.408 208,44 80,95 0,11 533,41
6 |Ndng do CO (CO) 4.408 0,23 0,17 0,1 1,3
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Bang 3. Hiéu suét ctia cac mé hinh LSTM - NA trong qua trinh hun luyén

M hinh Cac chi sf: béo hiéu sus_flt tréntap | Cac chiRSéo béo hiéu_sué_t trén tap
TT (LSTM - NA) huan luyén (Traning) tham dinh (Validation)
MAE | MAPE MSE R? MAE | MAPE | MSE R?
1 [5-15-1 0,068 2,86 0,0112 | 0,9126 | 0,0704 | 2,93 | 0,0119 | 0,9137
2 |5-15-20-1 0,0419 | 0.2179 | 0,0034 | 0.9321 | 0,0828 | 0.3674 | 0,0173 | 0.9307
3 |5-15-20-20-1 | 0,0188 | 0,1052 | 0.0007 | 0,9906 | 0.0983 | 0.4052 | 0.0255 | 0,9802
4 ?;)1_‘;"20'30'30' 0,0106 | 0,0952 | 0,00024 | 0,9948 | 0,0442 | 0,357 |0,00125| 0,9952

dd chinh xac cua phép toan dw bao. B6 di¥ liéu sau
khi phan chia can phai dwoc chudn héa dwa dang
phan phéi chinh quy di liéu (Standadization).

Cach tbt nhat dé xac dinh cAu trac t6i wu cho
mo hinh LSTM — NA la st dung k¥ thuat “ther va
sai”. Cac moé hinh LSTM - NA v6i 6 16p &n va no
ron trong méi I&p khac nhau dwoc tinh toan thir
nghiém. Phwong phap hoc co6 giam sat (supervised
method) dwoc 4p dung trong qua trinh huén luyén.
Ngén ngi 1ap trinh ma nguén mé R dwoc st dung
dé xay dwng cac thuat toan. Hiéu suét cia mo
hinh LSTM - NA dworc thé hién tai bang 3.

Bang 3 cho thdy mé hinh LSTM -NA 5 16p an la
mo hinh téi wu dé& dw bao chét lwgng khong khi tai
day mé Coc Sau véi dd chinh xac 1én dén 99,48
% dbi v&i ham R2 D6 chinh xac giam gan cho cac
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Hinh 5. Dé thi so sanh gia tri thuc té va gia tri dw
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0
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mé hinh vé&i 3, 2 va 1 16p an.

Hinh 5 minh hoa mic dé twong quan gitra
ndng dd khi CO dy bao va thyc té cho cac mé
hinh LSTM - NA 3 va 5 16p an.

Dé& danh gia chét lwong khéng khi tai mé Coc
Sau, nhém thyc hién dw bao trén 50 gia tri cha
khung thoi gian tir 14 gio = 23 gio. Két qua dwoc
mo ta qua hinh 6.

Hinh 6 cho thdy: Xu hwéng tang ndng do khi
CO tai day md bat dau 18 gi®» khi nhiét d6 moi
trwong giam dan vé dem.

Theo Clive Grainger [7], néng dd khi 6 nhiém
tang dan vao ban dém trong khéng gian mé do
anh hwéng cla lép ddo ngwgc nhiét do, khong
khi lanh bi gitr lai bén dwéi khdng khi Am, tao ra
mét tui khi dong trén bé mat dia hinh. Sy nghich
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bao ctia mé hinh FFNN trén bé di liéu thr nghiém
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Thei gian, gier

Hinh 6. Biéu dé bién thién néng dé khi CO theo thoi gian
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Chuén bi di liéu [>

Xdy dung va dao tao |:> Trién khai va dv doan

mo hinh
Chuan bi Xay dung va dao tao Trién khai mé Linh
dirliéu dirliéu
Tham dnh Diku chinh tham s Trién khai
18U
Bién 441 dit ligu Lua chon 6 1dp &n, Danh gia kit qui
S0 N 10N
Chuén hoa Xay d_.rflg,mﬁ hinh
dit figu kitm tra
. n Xay durng m 6 hinh
Co so dit liéu thim dinh

Hinh 7. Quy trinh thue hién dw bao bdng mé hinh tri tué nhan tao

dado nhiét thwdng phan tan theo gid, hoac khi bé
mat bat ddu &m tré lai vao ngay hém sau. Khi lép
nghich d&o ton tai trong mét thdi gian, cac chat &
nhiém bi méc ket bén dwdi khong khi 4m co thé
tao ra cac diéu kién lam ham lwgng khi 6 nhiém.

Nhuw vay, két qua du bdo xu huéng tdng nbéng
do khi CO ctia mo hinh dw bao tri tué nhan tao
phu hop v&i qué trinh van ddng cla khi 6 nhiém
duwdi tac dung cla lop dao nguoc nhiét 6. Dé giai
quyét van dé trén, can co glal phap phu hop dé
cung cap gié cwo’ng blrc xudng day mé.

Trén két qua phan tich, danh gia chat lwong
khong khi béng mo6 hinh tri tué nhan tao, nhém
thwe hién xay dwng quy trinh 3 bwdc thye hién dy
bao chéat lwong khong khi véi md hinh tri tué nhan
tao nhw hinh 7.

5. Két luan

Tw cac phan tich, danh gia méi twong quan
gitba hinh hoc mé, van déng khi quyén dén qua
trinh phan tan ngudn 6 nhiém va két quéa dyw béo
chét lwgng khang khi tai moong khai thac bang mé
hinh tri tué nhan tao LSTM — NA cho théy:

- Pa s6 mo6 than 16 thién sau tai Viéet Nam déu
c6 goéc dbéc bor mé > 150, cung véi dia hinh ngay
cang thu hep khi mé xubng sau, dan dén nguy co
tang ndng d6 cac khi & nhiém trong khéng gian
khai thac, gi6 tw nhién khéng dap (rng hét kha
nang cung cap ngudn khéng khi “sach” xuéng day
moong;

- M6 hinh tri tué nhan tao LSTM — NA 5 16p an
cung cép kha nang dw bao v&i dd chinh xac 1én
dén 99,48% cho chat lwong khéng khi tai mé Coc
Sau;

- T& 50 div liéu thye té theo khung thoi gian
14 gio + 23 gid, két qua dw bao bang mé hinh

LSTM — NA cho thay xu hwéng tdng ndng do khi
6 nhiém tir 18 gio khi nhiét 46 méi trwong giam
xuong E)leu nay phu hop véi co ché tang nong
do ctia ngudn 6 nhiém duéi tac dung cla I6p dao
nguoc nhiét do.
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A THONG TIN KHOA HOC CONG NGHE MO

Study on the artificial intelligence model of LSTM - NA in the air quality forecast
for deep open pit coal mines

MSc. Le Ba Phuc, Eng. Do Van Trieu
Vinacomin-Institute of Mining Science and Technology

Abstract:

Deep open-pit coal mines in the form of “on mountain slopes, under deep pit bottom”, high mine
pit bench and mine atmospheric elements have limited the process of dispersing toxic gases and fine
dust from the technological stages to the external environment. Using the LSTM artificial intelligence
algorithm combined with the NA optimization model, the air quality at deep open-pit coal mines will be
forecasted with high accuracy. This is the basis for the development of artificial intelligence algorithms
in forecasting and evaluating the air quality at the deep open pit mines.
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KHAC PHUC SU CO XUAT KHI CO VA CAC BIEN PHAP PHONG NGUA
THAN TU CHAY TAI LO CHQ 14.5-12.2 MUC -229/-234 CONG TY THAN
KHE CHAM - TKV

Toém tit:

ThS. Nguyén Viét Phwong, ThS. D6 Manh Hai
TS. Nguyén Tit Thing, KS. Nguyén Tién Trong
CN. Buii Anh Tuén

Vién Khoa hoc Cong nghé Mo -Vinacomin

Bién tap: ThS. Pham Chédn Chinh

Cdc sw cé lién quan dén than tw chdy gdy hdu qua nghiém trong dén qua trinh khai thac mo, lam ting
chi phl sdn xudt, gdy ton that tai nguyén than, mdt nhiéu thoi gian khdc phuc...Do do, cong tac phong,
chong phat hién som hién tweong than tw chay ciing nhu’ danh gia hiéu qua cong tac khdc phuc cdac sw
c6 chday mé da dwoce TKV trién khai thuc hlen tai tdt cd cac don vi khai thac than ham 6. Viéc danh
gid hiéu qua cong tac khdc phuc cdc sw ¢ lién quan dén than tw chéy giip cac don vi dwa ra dwoc cdc
phicong én xir Iy chdy hiéu qua, diic rit kinh nghiém trong phong chong chdy mé, tir d6 dwa ra cdc bién
phap phong ngira, phat hién som hién tuwong than ty chay.

1. M& dau

Than tw chay la mét trong nhirtng hiém hoa
trong qua trinh khai thac mé. Hién twgng than tw
chay tai cac mé than cua Viét Nam 1a két qua cla
qua trinh & xy héa cla than khi tiép xuc véi khéng
khi. Trong nhitng ndm gan day, da xay ra chay noi
sinh tai mot sé via than nhw: Via 9b, 10, 24 Khu
Trang Khé - Céng ty than Udng Bi - TKV; Via 7,
10 - Coéng ty Cb phan than Ha Lam -Vinacomin;
Via 10 TBII - Cong ty than Mao Khé -TKV; Via 6D
- Cong ty than Théng Nhat — TKV... Cac vu chay
tiém an nhiéu nguy co' gay mét an toan, kho kiém
soat va anh hwdng dén cac hoat dong san xuat
clia mod, tam ly thg mé, dac biét lam tang chi phi
xt ly kh&c phuc, tang gia thanh tan than, giam
hiéu qua san xuét.

Trong lich st khai thac chuwa tirng xay ra hién
twong than tyw chay tai cac via than thuéc Cong
ty than Khe Cham - TKV. Tuy nhién, th&i gian
gan day da ghi nhan ham lwong khi CO cao dén
360ppm tai lubng gi6é thai cta 16 cho 14.5-12.2
mirc -229/-234 via 14.5. Bai viét gioi thiéu dién
bién qua trinh xuat khi CO, cac bién phap khac
phuc s ¢b da dwoc ap dung trién khai tai 16 cho
néu trén va cong tac phong, chdng than tw chay tai
Coéng ty than Khe Cham - TKV.

2. Dién bién sy c6 xuéat khi CO tai 16 cho
14.5.12.2 mrc -229/-234

Sw cb xuét khi dwoc phat hién vao 7h30 ngay
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20/9/2021 khi do kiém tra thanh phan khéng khi
mé dau ca san xuat, ham lwong khi CO tai gia
s6 15 16 chg 14.5-12.2 I&n nhét 1a 20ppm. Ngay
21/9/2021, Ban KCM, Trung tdm cép ctiu md,
Trung tdm An toan M, Coéng ty than Khe Cham da
di kiém tra hién trwong. Cac két quéa do ham lwong
khi CO cao nhét tai gia s6 9-10 la 480ppm (gi6 thai
[6 cho 1a 360ppm)

Nguyén nhan xuét khi CO tai 16 cho 14.5-12.2
murc -229/-234 dwgce nhan dinh la do gié sach ro
qua 02 twéng chéan tai 16 DVVT va DVTG 14.5-7
vao vung pha hda sau 10 chg lam cho than tw U
nhiét, sinh ra khi CO cao. Vi tri xuat khi CO xem
trong hinh 1.

3. Cac giai phap tha tiéu, khac phuc sw cd
tai 10 cho 14.5-12.2 via 14.5 mirc -229/-234 [1]

Sau khi phat hién sy cb xuét khi CO tai gia s6
1516 cho 14.5-12.2, dwdi sw chi dao cia TKV tai
Coéng van sé 610/TTDHSX-KCM ngay 23/9/2021
vé viéc “Khac phuc sw cd xuét khi CO tai 16 cho
14.5-12.2 mirc -229/-234 mé Khe Cham IIl, Céng
ty than Khe Cham TKV”, cong ty than Khe Cham
- TKV da phéi hop véi Trung tam Cép ciru M9,
Trung tam An toan Mé trién khai thuc hién ddng bo
nhiéu gidi phap khéc phuc sw ¢b nhu:

- Tam dirng san xuét 16 cho 14.5-12.2, ap cac
tram gac va bb tri canh gac 24/24h tai cac vi tri
duwong 16 ndi théng véi dwdng thoat gié thai cla 1o
cho 14.5-12.2 dé dam bao an toan.
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Hinh 1: Vj tri xuét khi CO tai 16 chg 14.5-12.2 murc -229/-234

- Lam 01 twdng chén tam (twéong vai bat) tai 10
DV 14.5-12.2 cach nga 3 16 néi TG 14.5-25 vé phia
dau 16 cho 14.5-12.2 14 10m; Thi céng 02 twdng
chén cb dinh tai DVTG va DVVT 14.5-7, t6 chirc
phun tram, lam kin 02 twdng nay; lam cac twdng
chan tam bang vai bat va bao cat tai DVTG va
DVVT 14.5-12.2; twong chan tam 16 ndi 14.5.7.2;

- Khao sat va lap dat hé thong sinh khi N, cong
suat 500m®h (25/9/2021); Hé thong van hanh
4n dinh va bom vao khu vuc sw cb tir K2 ngay
28/9/2021 v&i lwu lwgng tir 300-500m3/h.

- Trang bi d0 may do khi da ndng cho cac déi
twong lam viéc trong khu vuc 10 chg 14.5-12.2
theo quy dinh 1643/QD-TKV; Duy tri 6n dinh cua
hé théng giam sat khi mé tap trung.
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- LAy mau phan tich thanh phan khoéng khi mé:
Phdi hop v&i Trung tam An toan mé 1y mau va
phan tich 05 mau trong va ngoai cac tworng chén
16 DVTG, DVVT, 16 néi 14.5-7.2 tan suét 01 lan/
ngay tir 22/9/2021 dén 30/9/2021 theo cdng dién
610/TTDHSX-KCM ngay 23/9/2021 va bién ban
lam viéc ngay 07/10/2021 (l&y mau tan suét 01
lan/ngay tir 07/10/2021 dén 12/10/2021).

- LAy mau than téng cuong khu vuc 16 cho
14.5-12.2 dé xac dinh tinh tw chay cla than tai
khu vue 16 cho. Mot sb két qua phan loai mirc dd
tw chay cla via 14.5 duwoc théng ké trong bang 1

Ngoai ra, Cong ty than Khe Cham thuwdng
xuyén phdi hop véi Trung tam cép ctru md, Trung
tam An toan mo, cac ban cua TKV kiém tra hién
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Bang 1. Két qua phan loai theo mirc dé tw chay cua than

Chi sé tw Nang
Vi tri lay mau Ngrigfy (°g?:r¥ﬁt) Iﬁg:f, Nhém M"":h‘;s tw
hoa, E
S.. | S. | (kJ/mol)
Lo DVVT 14.5 -23 murc -180 via 14.5 10/5/2021 | 6,49 | 146 | 6217 | I Thap
Lo DVVT 14.5-12.2 mic -220 via 14.5 | 13/5/2021 | 7,60 | 2,76 | 42,04 | W | Trung Binh
Lo DVVT 14.5-25 murc -220 via 14.5 13/5/2021 | 7.41 | 2,89 | 39,36 | W | Trung Binh
Lo DVTG 14.5 -12.4 mirc -240 via 145 | 19/5/2021 | 535 | 2.26 | 36,10 | Ml | Trung Binh
Lo DVVT 14.4-11 mirc -260 via 14.4 19/5/2021 | 6,05 | 2,42 | 3831 | W | Trung Binh
Lo chg 14.2-11 mrc -180/-170 via 14.2 | 10/6/2021 | 6,09 | 3,05 | 2891 | Ml | Trung Binh
DVVT 14.2-10 murc -180 via 14.2 10/6/2021 | 4,87 | 2,40 | 2965 | W | Trung Binh
Lo cho 14.5-12.2 mrc -240/-230 via 14.5 | 17/6/2021 | 434 | 127 | 513 | i Thap
Lo cho 14.5 -12.2 mirc -240/-230 via 14.5 | 22/7/2021 | 6,59 | 313 | 31,14 | W | Trung Binh
Lo DVVT 14.4 -12 mirc -260 via 14.4 05/8/2021 | 513 | 1,96 | 4026 | W | Trung Binh
Lo DVVT 14.4 -16 mirc -260 via 14.4 26/8/2021 | 548 | 222 | 3775 | W | Trung Binh
Lo DVVT 14.2 10 mirc -170 Via 14.2 | 10/9/2021 | 541 | 222 | 37,15 | I | Trung Binh
L anaong \ranh phay 145122 mAC 0511172021 | 4,83 | 240 | 293 | M | Trung Binh
Lo cho 14.5-12.4 mirc -251/-256 via 14.5 | 18/11/2021 | 4,77 | 1,53 | 47,45 | 1l Thip

trang cac dwdng 1o, do gié va danh gia ro gio vao
khu vic sy cb, kiém tra dd kin cac twong chan,
lam cac clra didu tiét gio, l1ap dat quat cuc bo dé
diéu tiét gi6 qua 16 chg, 1am cac canh huwéng gié
dé hoa lodng khi tich tuc cuc bd sat twérng chan 16
DVVT, lam bat ngén rd gié doc tuyén 16 DVTG...

4. Panh gia hiéu qua cac giai phap khac
phuc sw c6 tai 16 cho 14.5-12.2 via 14.5 mirc
-229/-234 [2], [3]

4.1. bdnh gia céng téc gia cé lam kin cdc
twong chan

Nhan dinh chinh xac khu vwc cap gié sach vao
khu vuc sy cb, Trung tdm An toan M9, trung tam
cAp ctru md da tw van cho Cong ty than Khe Cham
trién khai cac bién phap nhu:

- Xay 02 twong chén cach ly tai 16 DVVT va
DVTG 14.5-7, t6 ch&c phun trdm lam kin mat
twong, phun tram duwéng 106 tiép giap mat twong ra
phia ngoai nga 3; Thir khoéi 02 twdng nay khong co
hién twong ro gié vao khu vire khai thac.

- Trat viva mat tworng chan 16 néi 14.5-7.2, lam
kin khu vwe héng 16 va néc 16 dé han ché tdi da gid
ro vao khu vire khai thac.
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- Lam cé&c twong chan tam bang bao cat tai vi
tri 16 cho tiép giap 16 DVVT va DVTG 14.5-12.2;
Trat dat sét kin mat twdng dé han ché téi da ro gié
vao khu vuc khai thac; 1am cac twéng chan tam
bang vai bat tai 16 DVVT va DVTG dé han ché tbi
da gio6 theo ha ap mé di vao khu virc 16 cho'.

- Xay twong chan tai 16 DVTG mirc -229 va
DVVT murc -234 dé cach ly 16 cho 14.5-12.2, phun
xa khi N2 vao khu vue su cb.

C6 thé nhan thay, viéc xac dinh chinh xac khu
vue rd gié va trién khai nhanh lam céc twéng chan
cach ly trong thoi gian ngén da co ban ngén chan
duoc lwong gié rd vao khu vue sy cd, qua dé gian
tiép cat ngudn cung cap O, cho qua trinh G nhiét
cua than, han ché t6i da hién twong G nhiét va ty
chay cua than.

4.2. Bénh gia céng tdc lay mau khi, theo dé6i
dién bién dam chdy

Cac két qua phan tich mau khi sau lubng pha
hoa 16 chg 14.5-12.2 mlrc -229/-234 via 14.5 dwoc
thdng ké trong biéu dd hinh 2 va hinh 3.

T cac két qua theo dbi dién bién ham lwong
khi trong cac twéng chan 16 DVTG murc -229 va
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Biéu d6 gia ting ham lwong cac khi trong
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Hinh 2: Biéu dé bién thién ham luong khi trong tuong chdn DVTG -229

Biéu d6 gia ting ham lwong cic khi trong
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Hinh 3: Biéu dé bién thién ham lwong khi trong tuong chan DVVT -234

DVVT mirc -234 16 chg 14.5-12.2 sau khi da thuc
hién nhiéu gidi phap déng bd tr ngay 18/01 dén
18/02 cho thay:

- Trong twdng chan 16 DVTG mirc -229: Ham
lwgng khi CO cao nhét Ia 11,99ppm (ngay 09/02)
ham lwong khi H2 cao nhét 14 5,98ppm (ngay
14/02), cac ngay khac ham lwong khi CO va H,
déu bang 0;

- Trong twdng chan 16 DVVT mirc -234: Ham
lwgng khi CO cao nhét 1a 9,83ppm (ngay 09/02)
ham lwong khi H, cao nhat 14 16,17ppm (ngay
21/01), tw ngay 14/02 dén nay ham lwong khi CO
vaH, déu bang 0;

- Ham Iuo’ng khi O, trong cac twong chan giam
dan tr 20% xuong dU’O’I 15%.

Can cl trén két qua néu trén, Trung tdm An
toan Mo danh gia:

- Khu vue sw ¢ da duwoc cach ly, cac tuwdng
chan dwoc duy tri kiém tra thwong xuyén, dam
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bao kin khit;
~ - S 0 nhiét trong khu virc sw 6 da dwoc dap

tat.

4.3. banh gia cong tac phun khi N, dap chay

T cac biéu @b hinh 2, hinh 3 ¢6 the nhan thay,
viéc 1ap dat tram bom khi N2 trong thoi g|an ngan
va td chirc bom khi N2 vao khu vie sy ¢b véi luu
lwong tlr 300 -500m3/h da co ban han ché téi da
s U nhiét trong than, lam tro' héa khu vuc sw cd,
gidm murc dd oxy hda than, gitp lwong khi CO va
H2 gidm xubng nhanh chéng...

4.4. banh gia céng tdac théng gio

Sau khi xay ra sy cb, cong ty da lam cac twong
chan bang vai bat tai |6 DVVT va DVTG 14.5-12.2
dé han ché tbi da gi6 vao trong khu vuc 16 cho
theo ha ap chung ctia mé.

Tuy nhién sau khi thao d& cac twdng chan dé
khoi phuc ché do théng gié cho 16 cho 14.5.12.2
(ngay 08/10/2021), gi6é theo ha ap chung cia mé
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di qua 16 cho véi lvu lwong tr 1,5 dén 2m?¥/s, téc
do gié dat 0,5 dén 1,2 m/s. Véi lwu lwong gid nhw
vay ham lwong khi CO van & murc cao, diéu kién vi
khi hau khéong dadm bado. Cong ty than Khe Cham
da td chirc didu tiét gi6 bang cach lam kin cac
ctra gi6 diéu tiét trong khu vwc, dat tram quat phu
(quat hat) tai khu vwc 16 DVVT mirc -234 dé tang
lwu lwong gid qua 1o cho dat 4,5 dén 5,5 m¥/s,
diéu kién vi khi hau dam bao dé c6 thé khoi phuc
san xuét. Sau khi khdi phuc hoat déng ctia 16 cho,
cong ty da sir dung bat dé bao cuébn toan bo tiét
dién st dung ctia |6 DVTG murc -229 dé han ché
tdi da gi6 rd vao khu viwrc pha hda phia sau 16 cho.

C6 thé nhan thay viéc diéu tiét tdng thé lai mang
gi6 bang tram quat phu, bang ctra gid, chéng xén
m& rong cac dwdng 16 théng gié khu vuc 10 dau va
16 chan céac 16 cho dé gidm thiéu strc can dwdng
16, duy tri cong tac do, kiém soat mang gié6 md
hang ca... d4 giup gidm téi da ro gié vao khu vuc
pha hda 16 cho, ngan ngira t6i da sy oxy hoéa cta
than.

4.5. Danh gia cbéng tac khac

Song song vé&i viéc rng phé nhanh v&i cac
tinh huéng khan cép trong phong chéng chay md,
Cong ty than Khe Cham ciing trién khai nhiéu bién
phap ddng bod khac nhu:

- Té chlrc ra soat lai viéc trang bi da may do
khi da néng cho cac ddi twong lam viéc trong khu
vire 16 chg 14.5.12.2 theo quy dinh 1643/QD-TKV;

- Duy tri &n dinh cta hé théng giam sat khi mé
tap trung;

- Bb tri can bd, céng nhan truwc gac tai cac
diém xung yéu theo ké hoach, bé tri d6i CCM ban
chuyén va luc lwong CCM clia Trung tam cép ciru
mo trwe 24/24h tai cac vi tri 16 DVTG va DVVT lo
cho 14.5-12.2.

- Phéi hop véi Trung tam An toan M3, trung
tam Cap ctru M do kiém soat gié ra vao 16 cho,
kiém soat gid ro vao khu viwc pha hda, kiém tra do
kin cac twdng chan, ap suét trong cac twdng chan,
phun nham dwéng 16 dé han ché gié ro vao khu
virc pha hoda...

- T6 chire l4y mau tdng cwdng dé xac dinh tinh
tw chay cua than khu vuc 16 chg 14.5-12.2.

- B4y nhanh téc d6 tién guwong 16 cho, khong
thu héi than néc.

- Té chirc 1Ay mau, phan tich thanh phan khi
dé theo dai dién bién ham lwong céac khi, danh gia
tinh trang dam chay, ttr d6 kip th&i dwa ra cac bién
phap phong ngtra thich hop.

Yo
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5. Cac bién phap phong ngtra than tw chay
cho 16 cho da xay ra sw cd va cac 16 cho cé
nguy co tw chay tai don vi [2]

Dé phong nglra cac sy cd twong ty xay ra
trong qua trinh khai thac, Céng ty than Khe Cham
da trién khai ddng bd cac bién phap phong ngira
bao gdm:

- Lap phwong an phong chéng than tw chay,
phwong an ctu hd clru nan va trinh cac cap cé
thdm quyén phé duyét dé cé co sé trién khai thuc
hién;

- L&p dat bd sung cac dau do khi CO tai nhirng
khu virc dwoc danh gia la cé nguy co, khd nang
tw chay cao; Duy tri 6n dinh cla hé thdng giam sat
khi mé tap trung;

- Lam cac twdng chan tam (twéng vai bat) tai
cac 16 doc via théng gid, doc via van tai theo tién
do tién gwong cla |6 cho véi khodng cach 5-10m/
twong; Déi v&i nhivng khu vwe da két thac khai
thac thi trién khai xay twdng cach ly bang gach,
trat va phun nham ngoai mat twéng dé ddm bao
kin khit; Té chirc kiém tra tinh trang twong chan,
do kin twérng chan hang tuan;

- B6 tri vat tw, vat liéu, thiét bi phong chdng
chay tai nhirng khu vue sung yéu trong 16 nhu: Hé
thdng nwéc clru hda, cat, xéng, gach, bach gé...dé
khi c6 sw cb thi cé thé str dung dwoc ngay;

- BPua vao ké hoach dau tw ndm 2022 hé thdng
sinh khi N2 céng suét 1000 m3/h phuc vu cong tac
dap chay khi can thiét;

- Trang bi d0 may do khi da ndng cho cac déi
twong lam viéc trong hdm 16 theo quy dinh 1643/
Qb-TKV;

- Lap dat dwong dng ldy mau va cdm bién nhiét
d6 sau khu vire pha hda 16 cho' (c6 thé st dung dé
lam dwdng phun xa khi N, hogc phun ép nuéc khi
can thiét); Boi v&i nhirng 16 chg’ cé nguy co cao thi
tién hanh khoan cac 16 khoan doc theo 16 doc via
théng gid va doc via van tai véi khodng cach 10m/
16 va 1ap d&t cdm bién nhiét d6 vao trong 16 khoan,
t6 chirc theo ddi, do nhiét d6 hang ca.

- LAy mau khong khi mé, mau khi sau ludng
pha hda, phan tich dé cé co s& danh gia dién bién
ham lwong cac khi trong khu vwe sau pha héa 16
cho; LAy mau than dé phan loai mirc dd tw chay;

- T chirc dao tao cong tac ldy mau than, khi
cho ddi ngii cong nhan, dé dadm bao cac mau lay
dwoc co chat lwong tot nhat;

- Diéu tiét thong gi6 hop ly qua cac 16 cho, gidm
tbi da ro gi6 vao khu virc pha héa 16 cho’;
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6. Két luan

Sau khi x3y ra sw cd, Coéng ty than Khe Cham
da phéi hop véi Trung tam Cép clru Md, Trung tam
An toan Md, cac ban clia TKV khao sat, danh gia
hién trang va dwa ra cac giai phap dé xr ly sw cd
tai 10 cho 14.5-12.2 mirc -229/-234 via 14.5. Viéc
nhan dinh chinh xac khu vwc roé gié vao khu vyc
pha héa, t& chirc xay twdng chan, 1am kin nhanh
chéng céc twong chan 16 DVVT, DVTG 14.5-7 va
t6 chirc phun khi N2 vao khu vwc sy ¢ véi luu
lwong 300-500m3/h da co ban han ché duoc sy
0 nhiét cta than, lam tro héa va gidm mc dé oxy
héa cla than trong viing sw ¢b, han ché téi da hinh
thanh dam chay. Bé phong chéng cac sw ¢ twong
tw lién quan dén than tw chay, cong ty da lap nhiéu

bién phap phong nglra va trinh cac cap cé thdm
quyén phé duyét dé trién khai thuc hién.

Tai liéu tham khao:

[1]. Lénh sén xuét s6 3127/LSX-CKCC ngay
20/9/2021; Phuong an 5129/PA-VKCC ngay
21/9/2021 cua Cong ty than Khe Cham -TKV;

[2]. Chi thi 69/CT-TTDHSX ngay 21/05/2019 vé
viéc “Thuc hién cac gidi phap phong ngtra than tw
chay’.

[3]. Cong dién sb 610/TTDHSX- KCM ngay
23/9/2021 ctia TKV vé viéc Khéc phuc sw cb xuét
khi CO tai Io cho 14.5.12.2 mirc -229/-234 mé
than Khe Cham lll - Céng ty than Khe Cham - TKV

Error troubleshoot on CO emissions and spontaneous combustion coal prevention
measures at the longwall of 14.5-12.2 level and -229/-234 in Vinacomin - Khe
Cham Coal Company

MSc. Nguyen Viet Phuong, MSc. Do Manh Hai, Dr. Nguyen Tat Thang
Eng. Nguyen Tien Trong, BA. Bui Anh Tuan
Vinacomin-Institute of Mining Science and Technology

Abstract:

Incidents related to the spontaneous combustion coal cause serious consequences to the mining

process, which increase production costs, loss of coal resources, take a long time to overcome, etc.

Therefore, the prevention and early detection of the phenomenon of spontaneous combustion coal as

well as the evaluation of the effectiveness of the work of overcoming the mine fire incidents has been

implemented by Vinacomin at all coal mining units. The evaluation of the effectiveness of the recovery of
incidents related to the spontaneous combustion coal helps units to come up with effective fire treatment
plans, draw on experiences in the mine fire prevention, thereby the measures to prevent and detect early
the phenomenon of self-combustible coal have been introduced.
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UNG DUNG CONG NGHE THIET BI BAY KHONG NGUOI LAI LIDAR
MATRICE 300 RTK KET HQP UAV PHANTOM 4 RTK XAY DUNG BAN
PO 3D CAC BAI THAI TRONG YEU PHUC VU CONG TAC BAO VE MOI
TRUONG VA PHONG CHONG THIEN TAI CUA TKV

KS. Tran Vi Thing, ThS. Nguyén Duy Long
Vien Khoa hoc Cong nghé Mo -Vinacomin

Bién tdp: TS. Nhir Vigt Tudn

Tom tat:

Ngady nay, céng nghé thiét bi bay khong nguoi lai (UAV) da dwoc sur dung kha pho bién cho cdc muc
dich khac nhau nhu: do ve ban do dia hinh, xdy dung ban d6 3D cdc cong trinh bé mdt, giam sat va
theo doi sie bién dong cdc doi twong trén bé mdt Trdi dat...Nam 2021, lan dau tién cong nghe thiét bi bay
khong nguot lai Lidar Matrice 300 RTK két hop Vi thiét bi UAV Phantom 4 RTK duoc su dung dé do vé
ban do dia hinh va xdy dtmg ban do 3D cho cdc khu viee béi thai sung yéu viing Quang Ninh phuc vu cong
tdac bao vé moi tnro‘ng va phong chong thién tai trong diéu kién dia hinh khé khan, ¢6 do chénh cao lom.
Bai bao phan tich, tong hop cac két qua chinh trong cong tac do vé ban do dia hinh va xay dung ban do
3D trong diéu kién dia hinh khé khan, cé dé chénh cao lon va danh gia do chinh xdc cua cong nghé thiét

bi bay khéng nguoi ldi véi phirong phdp truyén thong.

1. Thiét bi bay va phan mém xw ly

1.1. Thiét bj bay Lidar Matrice 300 RTK

Thiét bi bay Lidar Matrice 300 RTK bao gdm
than may va bo diéu khién (hinh 1), cum Camera
(hinh 2) bé dinh vi RTK (hinh 3) Cac bo phan
chinh gan trén than may bao gdm cac cam bién
tranh va dap theo 6 hwdng (trai, phai, trwede, sau,
trén, dwdi), bbn mo to, 4 canh quat co thé thao
roi, chan ha canh cb dinh phia bén dudi. BO diéu
khién tir xa gom cac nut bam diéu khién qua trinh
bay, diéu khién cé tich hop 2 &ng ten v&i 2 tan sb:
2,4 va 5,8 GHz (DJI 2017), bo diéu khién thong
minh v&i phan mém diéu khién bay DJI Pilot hién
thi day da théng tin trén man hinh vé chuyén bay
(hinh 1).

Hinh 1. Bé thiét bi bay Lidar Matrice 300 RTK
Camera cua Lidar Matrice 300 RTK la dong
Zenmuse H20 tich hgp mét may anh zoom 20
megapixel, mt may anh goc rong 12 megapixel,
mo6t may anh nhiét téc dé khung hinh cao 30Hz va
mot may do khoang cach laser v&i khoang cach
phat hién 1200m. Song song v&i do6 la camera
nhiét, cé thé thu nhan hinh anh xa, gan theo do
Y
QUACERT .
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Hinh 2. Cum Camera Hinh 3. B6 dinh vi RTK

cao thiét ké bay. Cac thong. sb chyp anh cé thé dat
& ché do tw dong hoac diéu khién théng qua bo
diéu khién mat dat.

1.2. Thiét bi bay UAV Phantom 4 RTK

Thiét bj bay Phantom 4 RTK bao gébm than may
va bo diéu khién (hinh 4) bd dinh vi RTK (hinh 5)
Cac bo phan chinh gan trén than may bao gom
cac cam bién tranh va dap theo 4 huéng, bdn
mo to, 4 canh quat co thé thao roi, chan ha canh
cb dinh phia bén dwoi. Bo diéu khién tir xa gom
cac nut badm diéu khién quéa trinh bay véi phan
mém diéu khién bay chuyén dung. Camera cua
DJI Phantom 4 RTK |a dong chup anh di liéu tét
hon véi cdm bién CMOS Y+ inch cho phép n6 co
thé dat dwoc khodng cach ldy mau mat dat 2,74
cm & do cao 100 mét, anh dwoc chup lién tuc lam
cho cac nhiém vu 1ap ban d6 hoac thu thap di liéu
thwo’ng xuyén ma khodng bi gian doan. BO dinh vi
RTK cta Phantom 4 RTK dwoc trang bi hé thdng
D-RTK 2 Mobile Station, cung cap di liéu thoi
gian thwc cho muc tiéu, tao ra mét gidi phap phat
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Hinh 4. B¢ thiét bj bay DJI Phantom 4 RTK

hién chinh xac.

1.3. Phan mém xa ly dnh chup tor UAV

Hién nay, c6 nhiéu phdn mém x& ly anh UAV
khac nhau nhuw: Agisoft Metashape Professional,
ENVI, Trimple Business Center, Erdas Leica
Photogrammetry Suite, PhotoModeler Scanner,
Pix4UAV Desktop,... Trong cbng trinh nay, nhém
tac gia st dung phan méem Agisoft Photoscan
phién ban 1.42 dé xt ly toan bo quy trinh tw kho’p
anh, tao dam may diém, xay dwng mo hinh s bé
mat (DSM) va thanh Iap b|nh dd anh (Hinh 6).

Hinh 6. Giao dién phdn mém Agisoft Metashape
Professional

Hinh 7. M6 hinh DEM trén phdn mém
GlobalMapper

KHCNM SO 3/2022 * DIA CO MO
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Hinh 5. B{ dinh vi RTK

Tw ér)h Orthqmosgic va md hinh sb dd cao
DEM xuat tr phan mem Agisoft Metashapr sau
do s dung phan mém GIobaIMapper dé tién hanh
xuat diém dd cao va s6 héa dia vat trén mé hinh
sb bé mat & khu vye thye ngh|em

2. Két qua xay dwng md hinh DEM cho cac
bai thai .

2.1. Dia diém xay dwng ban dé 3D

Phan thuwc nghiém dwoc tién hanh tai 4 khu
vwe bai thai la: Bai thai Chinh Béc, bai thai Nam
L6 Phong - Ha Tu, béi thadi Béng Cao Son, bai
thai Bang Nau. Day la nhitng bai thai chinh khu
vc Ha Long va Cam Pha tinh Quang Ninh cla
cac mo than thuoc TKV, hién tai cét cao db thai
khoang +300 m, téng dién tich 4 khu vic bay chup
la 750 ha.

2.2. Xay dwng diém khong ché va kiém tra

biém khong ché anh duwoc do dac bang

cong nghé dinh vi vé tinh GPS tinh. Nhirng dlem
nay dwoc st dung cho hai muc dich 1a ndn anh vé
hé toa do VN - 2000 va danh gia dd chinh xac cla
mo hinh bé mat (DEM) Tuy theo dién tich cia bén
khu vire bai thai xay dwng cac diém khéng ché anh
va cac diém kiém tra d& danh gia do chinh xac cuia
mo hinh, cac diém dung dé danh gia do chinh xac
dwoc phan bd déu trén khu vuc bay chup va nam
& cac dd cao khac nhau, dam bao tinh khach quan
trong danh gia két qua. Bbn khu vuc bai thai xay
dwng 32 diém khong ché anh va 29 diém kiém tra,
danh gia do chinh xac ctia mo hinh.

2.3. Thiét ké va thuc hién bay chup

So d6 bay chup du’o’c thiét ké trén phan mém
Pix4D Capture (hinh 10), co thé thiét ké do cao
bay, téc d6 bay, d6 chdng phi theo hu’o’ng doc va
ngang, goc chup anh,... Khi cai dat & ché do bay
an toan (Safe mode), UAV sé tw dong bay theo
céac dai da thiét ké bao gdm tw dong cét canh, bay
lén dd cao thiét ké&, sau d6 bay dén cac diém thiét
ké dé dirng va chup anh nhw da thiét 1ap trong
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Hinh 8. Thiét bj do GNSS/RTK

Hinh 9. Thiét bji do GPS
phan mém. Khi anh cudi cung dwoc chup xong,
UAV sé ty dong bay vé va ha canh tai diem xuat
phat. Trong qua trinh bay chup, trang thai hoat
dong cda UAV va may anh dwoc hién thj lién tuc
trén may tinh bang hoac dién thoai théng minh.
¢ @ o e =17

Hinh 10. Thiét ké dai bay tai bai thai Béng Cao

Do dia hinh khu virc cac bai thai co chénh cao
rat Ion, d& dam bao an toan cho nguoi va may
maoc, chang toi da tién hanh _bay Y lan bang may
bay Phantom-RTK dbi v&i mbi khu, cu thé:

+ Lan 1: Bay v&i trAn cao 200m so v&i dinh bai
thai, nham muc dich tranh va cham, di liéu mé
hinh s6 d6 cao cla lan bay nay khong phuc vu
thanh lap ban dd ma sé la co s& dé dwa vao phan
mém diéu khién bay dé tién hanh bay theo dang
dia hinh lan 2.

+ Lan 2: Tl mo hinh sb d6 cao cla lan 1, dua
vao phan mém diéu khién DJI dé bay theo dang
dia hinh, d6 cao bay 14n 2 14 100m theo dung dang
dia hinh.

Doi vai khu vire ¢6 16p thye vat bao pha day,
nhiéu cay coi, vi vay dé dam bao dé chinh xac
cho m6 hinh nhém khado sat st dung thém may
bay Matrice Y+ +-RTK c6 kem theo may quet Lidar
Zenmuse L), day la cong nghé rat méi & Viet
Nam, cé thé quet dén mat dat qua nhirng ké hé
gitba cac la cay v&i do chinh xac cao.

Dwa trén co sé ty 1€ ban do6 can thanh lap ranh
gidi khu virc cac bai thai nghién clru, cac ca bay
duoc thiét ké voi d6 phu doc va phi ngang 1a 80%,
do phan giai anh gbc 1a 2.73cm/pixel, d@m béo quy
dinh trong TT07/2021-BTNMT (Bang 1).

Hin 11. Thiét bi bay Phantom4 RTK - Bai thai
Nam L6 Phong
Khi tién hanh bay chup, may bay va tram Base
sé cung nhan tin hiéu tr vé tinh, tram Base da
nhap toa dd chinh xac sé phat tin hiéu cai chinh

Son cho may bay tir dé xac dinh dwoc toa d6 va cao do
Bang 1. Quy dinh dé phéan gidi énh géc
Khoang cao déu D6 phan giai mat dat cia anh géc (m)
dwong binh doé co’ Ty Ié ban dé can thanh lap

ban 1/500 1/1000 1/2000 1/5000

0,5m 0,04 0,04

1,0m 0,04 0,08 0,08 0,08

25m 0,08 0,15 0,15

50m 0,15 0,30
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Hinh 12. Thiét bj bay Lidar Matrice 300 RTK- B&i
thai Nam L6 Phong

V¢ tinh GNSS

UAV-RTK

Diéu khién
bay chup

n
(G
A\

Tram co s&

Hinh 13. So' d6 hé théng chup énh UAV dinh v
tdm chup bang GNSS-RTK

tam chup clia anh theo thoi gian thuc.

2.4. Céng tac xwr ly néi nghiép

Di liéu anh bay chup dwoc x& ly trén phan
mém Agisoft Metashape Professional véi céac
cOng doan sau: Xt ly di liéu sau bay chup; Binh
sai khéi anh; Tao dam may diém; Thanh lap mo
hinh s& bé mét; Thanh 1ap binh d anh; Thanh lap
md hinh sb do cao; Kiém tra, déng goi san pham.

Déi v&i ¥ bai thai Chinh Bac va Nam Lo Phong,
di liéu Lidar dwoc xt ly trén Trimble RealWorks -
phan mém x& ly dam may diém:

- D liéu dwoc xir ly & kinh tuyén truc dia
phuwong 107d45’, mai chiéu 3d

- Két qua mo6 hinh sé do cao dwoc xuat ra dwdi

Nhap dam may diém

L Thanh 1ap mé hinh s6 bé mat

X ly div liéu . R . s £ an
Thanh Iap mé hinh s6 dé cao

Kiém tra, déng g6i s&n pham

dang raster (GeoTiff-32bit)

- Anh truc giao co dinh dang GeoTiff-24bit

Anhva DEM dam bao do phan giai va kich thuwéc
0 Iwdi theo quy dinh tai thong tw 07/2021-BTNMT.

2.5. Banh gia d6 chinh xdc cia mé hinh sé
do cao (DEM)

D6 chinh xac ctia mé hinh DEM mé dwoc danh
gia trén co s& so sanh toa d6 va do cao clia cac
diém trén mo6 hinh véi cac diém khéng ché mat
dét, dd chinh xac cGia md hinh 3D dwoc danh gia
theo cac céng thirc sau:

AX =Xpew — Xeep
AY = Yoy — Xeep
AZ =Zppy — Xeep

AXYZ = XYZ pgry — X¥Z cop

RMS5E, = 5QRT

n _
(1fﬂj Z(XDEM - XGE’PE)E

i=1 _
RMSE, = SQRT

(1/n) Z(YDEM - YGl:’.'Pijz
L i=1 4

RMSE, = SQRT

(1/n) Z(ZDEM - ZG{.'PE)Z
L i=1 d

RMSEy;y; = SQRTfZ[(XDEM - Xscpf)z +
i=1

+ (Yo — Yeep: ) + (Zpza — Zoepi)® ]}

Khoang cao déu ] e . .. +x | DO phan giai
dwong binh do co | Kichthueocolwsi | Tylebando | n ot gy
N cua DSM, DEM (m) | can thanh lap N
ban (m) anh (m)

0,5 0,5x0,5 1/500 0,05

1,0 1,0x1,0 1/1000 0,10

2,5 25x2,5 1/2000 0,20

50 5,0x5,0 1/5000 0,30
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Trong dé: DX, DY, DX , DZ, DXYZ - Cac gia
tri chénh léch cac thanh phan toa do, dd cao va vi
tri diém; RMSE - Sai sé trung phuong; n téng sé
diém kiém tra; X orp: Xcop: va XpeXpears Yocp:

Yocr: va YpeuYoeu, ZoepiZ oepi V8 ZppmZpen
- Twong &ng la thanh phan toa dé theo truc X, truc
Y va truc Z ctia diém khéng ché va mo hinh DEM.

2.6. Cong tdac chuyén déi tir ban dé 3D sang
2D

- Str dung phan mém Agisoft Metashapr xuét
anh Orthomosaic va mo6 hinh s6 d6 cao DEM.

- Puwa anh Orthomosaic va di¥ liéu dia hinh
DEM vao GlobalMapper 22 dé tién hanh xuat diém
do cao va sO hoéa dia vat trén m6 hinh s6 bé mat
¢ khu vwe thyc nghiém. Neu khu vuec khao sat
khong bi cay coi hoac nha Cl’J’a, che khuat, ta co
thé dung 100% mé hinh DEM dé tinh toan dwong
dong murc va cao dg trén GlobalMapper.

- Trong trwdng hop khu vwc khdo sat bi che
pht nhiéu, ta sé trich xuét nhixng diém khoéng bi
che phu t m6 hinh DEM ra tép s0 liéu.

- Do b0 sung nhirng vi tri bi che phd bang may
toan dac dién t&r va RTK, sau do ket hop cung file
toa do va do cao dwgc xuat tr mé hinh DEM vao
phan mém Topo dé bién tap. .

_- T mo hinh s6 beé mat thanh lap dwgc & phan
mém ArcMap cung voi cac diém do bo sung tir
may toan dac dién ’[CP‘Vé RTK tién hanh sb hoda
cac diém dia vat nhu tang khai thac, dwong, thire
vat, cac cong trinh phuy trg. St dung phan mem
Autocad, Topo dé bién tap ban do vai ty 1€ 1:1000.

Hinh 14. Thanh I&p ban dé trén Topo
3. Két qua

3.1. Két qua thanh Ip ban dé 3D Hinh 18. M6 hinh 3D béi thai Déng Cao Son
vy, ASANZ - - —
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mat béng 1a: 0.3mm x mAu sb ty 1& ban d6. Cu thé
é,déy béng: Q.3 x 1000 = 300 (mm) = 0.3(m). Sai
sO gi®i han vé d6 cao = 1/4 khoang cao deu cla
duwong dong murc. Cu thé bang 1/4x1=0.25 (m)
Tu két qua kiém tra gitra 2 phwong phap do
cla 4 bai thai cho thay di liéu &nh truc glao vamod
hinh sb dd cao dwoc xay dwng bang cong nghé
Hinh 19. M6 hinh 3D bai thai Bang Nau UAV hoan toan dap trng dwgc do chinh xac trong
3.2. Két qua’ danh gia' d@ chinh xdéc mé hinh c()ng tac thanh Iép ban do ti |é 1:1000 theo tiéu
DEM (Béng 2, 3) chuan.
Theo “TCVN 9398-2012 vé& cong tac tric dia Tw két qua danh gia dod chinh xac & trén cho
trong xay dwng cdng trinh”, sai sb gidi han vé vi tri thady mé hinh DEM c6 d6 trung khop cao véi dia

Bang 2. Panh gia do chinh xac cac diém khéng ché anh

Stt Bai thai Chinh Bac Bai thai Nam L6 Phong
Tén | Saisé6 | Saisé6 | Saisé v?fri Tén diém| S@ s6 | Saisé | Saisé | SSvj
diém |AX (m)|AY (m) | AH (m) diém AX (m) | AY (m) | AH (m) | tri diém
1 DCI-1 0.047 | 0.039 | 0.058 | 0.061 DCI-3 -0.046 | -0.023 | -0.016 | 0.051
2 DCI-2 0 0 0.037 | 0.000 DCI-4 -0.014 | 0.022 | -0.004 | 0.026
3 DCII-1 0.011 | -0.011 | 0.039 | 0.016 DCIl-4 | -0.058 | 0.003 | -0.023 | 0.058
4 DCII-2 | -0.004 | -0.027 | 0.038 | 0.027 DCII-5 0.014 0.007 0.022 0.016
5 DCII-3 | -0.006 | -0.003 | -0.039 | 0.007 DCII-6 0.002 | -0.004 | -0.087 | 0.004
Trung Binh 0.042 | 0.022 | TN 0.030 | 0.031

Sai sb cua cac diém kiém tra gitra 2 phuwong

Sai so cla cac diém kiém tra g|wa 2 phwong phap phap do v& mat biing Ia 0.031 (m) va do cao I3

do vé mét bang 1a 0.022 (m) va dé cao 1a 0.042(m)

0.030(m)

Bai thai Péng Cao Son Bai thai Bang Nau
Stt|. . s |Saisé|Saisé|Saisé| 55| Ten |Saisé| Saisé | Saisé| SSyvi
AX (m) |AY (m) | AH (m)| I\ Giém | AX (m) | AY (m) | AH (m) | tri diém
DCI-7_| 0.019 | -0.051 | -0.079 | 0.022 | DCI5 | 0 0 | -0.008 | 0.049
DCI-8_ | -0.054 | -0.037 | -0.034 | 0.055 | DCI-9 | -0.047 | -0.048 | 0.031 | 0.000
DCI-14_| 0.000 | 0.000 | 0.027 | 0.000 | DCI-10 | 0 0 | -0.018 | 0.066

DCII-15 | -0.042 | -0.015 | 0.043 | 0.042 | DCII-11 | -0.065 | 0.025 -0.08 | 0.027
DCIl-16 | 0.029 | -0.053 | -0.039 | 0.032 | DCII-12 | -0.027 | 0.009 -0.06 | 0.053
DCII-17 | 0.000 | 0.000 | 0.077 | 0.000 | DCII-13 | -0.053 | -0.016 | -0.024 | 0.049
DCIl-18 | 0.012 | -0.047 | 0.014 | 0.014
DCIl-19 | -0.004 | 0.016 | -0.044 | 0.004
DCIl-20 | 0.024 | 0.005 | -0.003 | 0.024
10 | DCIl-21 | 0.048 | 0.039 | -0.035 | 0.050
11 | DCII-22 | 0.036 | -0.019 | 0.022 | 0.036
12 | DCIl-23 | 0.051 | -0.014 | 0.088 | 0.051

13 | DCII-24 | -0.004 | 0.029 | -0.01 | 0.005

Trung Binh 0.040 | 0.026 Té;‘n”hg 0.037 | 0.033
C e e - .| Sai s6 cha cac diém kiém tra gitra 2 phwong
Sai s0 cua cac diem kiém tra gita 2 phwong phap . X xrLx s Sk s
do v& méit béing 14 0.026 (m) va do cao la 0.040(m) 8“03397?;)"6 mat bang Ia -0.033 (m) va d¢ cao Ia

OO N[N W|IN|—
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Bang 3. Bénh gia do chinh xac cac diém kiém tra so sénh véi cac diém do bang toan dac dién to

Bai thai Chinh Bac Bai thai Nam L6 Phong

SU ren giém sgi\'x 23" (fn‘j sg AH v?fn Tén diém sgi\'X j{"{" ('sn‘; j;’j’,’ (fn") v?;sn
(m) (m) diém (m) diém

1 | Checkpoin 1 | 0.015 | -0.034 | -0.036 | 0.037 | Checkpoin 1 | 0.018 | 0.035 | 0.031 | 0.039
2 | Checkpoin 2 | -0.03 | 0.022 | 0.043 | 0.037 | Checkpoin 2 |-0.014 | 0.031 | -0.036 | 0.034
3 | Checkpoin 3 | 0.028 | -0.013 | 0.022 | 0.031 | Checkpoin 3 | -0.016 | 0.014 | 0.027 | 0.021
4 | Checkpoin 4 | 0.024 | -0.026 | 0.067 | 0.035 | Checkpoin 4 | 0.021 | -0.014 | -0.029 | 0.025
5 | Checkpoin 5 | 0.033 | -0.018 | 0.029 | 0.038 | Checkpoin 5 |-0.025| 0.028 | 0.038 | 0.038
6 | Checkpoin 6 | 0.016 | 0.021 | 0.047 | 0.026 | Checkpoin 6 | 0.01 |-0.024 | 0.048 | 0.026
7 | Checkpoin 7 | 0.017 | 0.016 | -0.029 | 0.023 | Checkpoin 7 | 0.018 | -0.023 | 0.021 | 0.029
8 | Checkpoin 8 | 0.025 | 0.024 | 0.016 | 0.035 | Checkpoin 8 |-0.015 | -0.013 | -0.022 | 0.020
9 | Checkpoin 9 | 0.028 | 0.019 | 0.021 | 0.034 | Checkpoin 9 | 0.024 | 0.024 | 0.029 | 0.034
10 | Checkpoin 10| 0.041 | 0.024 |-0.035 | 0.048 | Checkpoin 10|-0.013 | -0.015 | 0.044 | 0.020
Trung Binh 0.035 | 0.034 | Trung Binh 0.033 | 0.029

C &z g . ., _|Sai sb cua cac diém kiém tra gitra 2 phwong
Sai s0 cua cac diem kiém tra gita 2 phuong phap | ynsn g0 v& mat bang 1a 0.029 (m) va dd cao 1a
do vé mat bang la 0.034 (m) va d6 cao la 0.035(m) 0.033(m) j i

Bai thai Pong Cao Son Bai thai Bang Nau

Sai . | Sai SS Sai . 4 . %
SU| ren diém | séAx o o|s6aH | vitri | Tendiém |s6AX S pa b ol vitri
(m) (m) | diém (m) diém

SS

Checkpoin 1 | 0.026 | -0.029 | -0.013 | 0.039 | Checkpoin 1 |-0.027 | 0.016 | -0.017 | 0.031

Checkpoin 2 |-0.015|-0.022 | 0.029 | 0.027 | Checkpoin 2 | 0.028 | 0.007 | 0.035 | 0.029

Checkpoin 3 | 0.011 | 0.024 | -0.038 | 0.026 | Checkpoin 3 |-0.023| -0.005 | 0.039 | 0.024

Checkpoin 4 |-0.014 | -0.024 | 0.043 | 0.028 | Checkpoin 4 |-0.018| 0.021 | -0.018 | 0.028

Checkpoin 5 | 0.017 | -0.025 | 0.038 | 0.030 | Checkpoin 5 |-0.008 | 0.008 | -0.019 | 0.011

Checkpoin 6 | 0.021 | 0.008 | 0.039 | 0.022 | Checkpoin 6 |-0.021| -0.012 | 0.016 | 0.024

Checkpoin 7 | 0.014 | -0.016 | -0.036 | 0.021 | Checkpoin 7 | 0.018 | 0.025 | -0.034 | 0.031

OINO|N | WIN[~

Checkpoin 8 | 0.018 | 0.019 | 0.037 | 0.026 | Checkpoin 8 | -0.02 | -0.012 | 0.022 | 0.023

©

Checkpoin 9 |-0.018|-0.022 | 0.046 | 0.028 | Checkpoin 9 |-0.014| -0.013 | 0.052 | 0.019

-
o

Checkpoin 10| 0.017 | -0.004 | -0.041 | 0.017 | Checkpoin 10| 0.032 | 0.023 | -0.018 | 0.039

—_
—_

Checkpoin 11|-0.016| -0.021 | 0.031 | 0.026 | Checkpoin 11|-0.022 | 0.012 | 0.054 | 0.025
12 | Checkpoin 12| 0.006 | 0.02 |-0.049 | 0.021
13 | Checkpoin 13 |-0.042| -0.005 | 0.037 | 0.042
14 | Checkpoin 14 |-0.025| 0.031 | 0.025 | 0.040
15 | Checkpoin 15| 0.02 |-0.015|-0.019 | 0.025
16 | Checkpoin 16 |-0.036 | 0.029 | 0.026 | 0.046

Trung Binh 0.034 | 0.029 | Trung Binh 0.029 | 0.026
Sai sb cua cac diém kiém tra gitra 2 phwong

Sai sb clia cac diém kiém tra gitra 2 phwong phap | ORI L F °
do v& mét bang Ia 0.029 (m) va dé cao Ia 0.034(m) g_hoang(dnﬂ’)"e mat bang la 0.026 (m) va do cao Ia
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hinh thuc té. Md hinh 3D cua béi thai theo qui pham
Viét Nam nganh Trac dia mé (Bé6 Cong Thuwong
2015) va théng tw s6 68/2015/TT - BTNMT (Bc} Tai
Nguyen va Moi Tru’o’ng 2015), do chinh xac cua
ca hai mé hinh & trén la dap wng dwoc yéu cau
thanh lap ban dd dia hinh ty 1& Ién 1:1000.

4. Ket luan

U’ng dung coéng nghé thiét bi bay khong nguoi
lai & nhung khu vire bai thai trong yeu hoan toan
dap wng cac yeu cau va quy chuan do vé ban do
dia hinh giup nang cao hiéu qua, nang xuét hon
nhiéu 1an so v&i phu’o’ng phap truyén thong

Thanh cbng trong xay dwng ban dd hién trang
3D ket hop trén nen anh tryc giao sé gilp cho cac
nha quan ly chg nhw nha thiét ké cé cai nhin tryc
quan va chinh xac nhét, tlr d6 lwa chon duogc cac
phuwong an t0| wu dé cai tao, gia cd, khic phuc
nhirtng sw cb sat I& bai thai trong mua mua Q...
M& ra nhiéu hwéng si dung cong nghé may bay

khéng nguc‘)’i lai phuc vu cho cac linh vic nhu:
quan trac dich dong b mo, béi thai; do vé ban do
dia hinh, ban db 3D cho cac md 16 thién va bai thai;
giam sat bién dong bai db thai..

Tai liéu tham khao: R

[1]. B6 Cong Thuwong, (2015). “Tiéu chuan Vigt
Nam nganh Trac Dja M3.”

[2]. B6 Tai Nguyén va Mbéi Trwong, (2015).
“Théng tw 68/2015/TT - BTNMT: Quy dinh ky thuét
do dac tryc triép dia hinh phuc vu thanh Iap ban
do dia hinh va co s& di¥ liéu nén dja ly ty 1é 1:500,
1:1000, 1:2000, 1:5000.”

[3]. V6 Chi My, Robert Dudek, (2015). Nghién
ctru kha nang tng dung méy bay khéng ngwc‘yi lai
trong cong tac tréc dia mé va giam sét moi truong
mad”, Tuyén tap Ho&i nghi khoa hoc va Cong nghé
mo Vlet Nam: “Coéng nghiép mé Viét Nam - co héi
va thach thrc”, Viing Tau.

Application of the unmanned aerial vehicle technology of Lidar Matrice 300 RTK
combined with Phantom 4 RTK UAVs to build 3D maps of key waste dumps for the
environmental protection and the disaster prevention of Vinacomin

Eng. Tran Vu Thang, MSc. Nguyen Duy Long
Vinacomin-Institute of Mining Science and Technology

Abstract:

Today, the unmanned aerial vehicle (UAV) technology has been used quite commonly for various
purposes such as: measuring topographic mapping, building 3D maps of surface structures, monitoring
and monitoring the fluctuations of objects on the Earth’s surface, etc. In 2021, for the first time, the
unmanned aerial vehicle technology of Lidar Matrice 300 RTK combined with Phantom 4 RTK UAVs
will be used to measure the topographic mapping and build 3D maps for the weak waste dump areas
in Quang Ninh serving the protection of the environment and natural disaster prevention in difficult
terrain conditions, with a high difference. The paper analyzes and summarizes the main results in
the measurement of topographic mapping and 3D mapping in difficult terrain conditions, with high
differences and assesses the accuracy of the unmanned aerial vehicle (UAV) technology against
traditional methods.
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MO HINH HOA SU THAY DPOI NHIET PQ KHONG KHi TRONG CAC
PUONG LO MO THAN HAM LO VIET NAM BANG PHAN MEM
VENTSIM DESIGN

Toém tit:

ThS. Pham Van Quan, TS. Truong Tién Quén
Vién Khoa hoc Cong nghé Mo -Vinacomin

Bién tap: TS. Nhit Viét Tuin

Khai théc cdc via than & @ sdu om, sie dung nhiéu mdy méc c¢é céng sudt lon dé tang hiéu qud khai
thdac gop phan lam tang nhiét dp khong khi trong cdc dwong 16. Sw suy giam diéu kién vi khi hdu trong
cdc dwong 16 lam dnh huong dén sirc khée va sw an toan ciia tho mé. Cdc giai phap kiém sodt nguon
nhiét anh huong dén nhiét do khong khi sé giup kiém sodt va cai thién diéu kién vi khi hdu. Bai bdo trinh
bay mé hinh thay doi nhiét trong khu viee 16 cho cia diéu kién mé ham 16 Viét Nam bang phan mém
Ventsim Design. Dong thoi tién hanh mé hinh hod qud trinh thay doi nhiét va dw bdo nhiét dg khéng khi
tai khu viee 16 cho TT-11-6 mé Khe Tam - Céng ty than Dwong Huy va I-5-11 Céng ty than Nam Mau.
Mo hinh xdac dinh mirc tang trung binh cua gia tri nhiét hién va nhiét an, tir két qua do cac gia tri cua
diéu kién vi khi hdu trong lo cua khu viee cac lo cho. Mo hinh dwoc trinh bay gop phd;n minh hoa ro hon
su thay doi nhiét do trong qua trinh khai thac tai khu vue lo cho cho diéu kién mé than ham o Viét Nam.

1. Gi¢i thiéu

Nhiét do khéng khi 1a mét trong nhirng bién
sb6 quan trong nhéat lién quan dén diéu kién moi
trwdng trong md ham 16. Diéu kién méi trudng
trong qua trinh khai thac hdm 16 ¢ tdm quan trong
hang dau ddi véi stirc khod, an toan va hiéu qua
cbng viéc ctia tho md, cling nhw dbi véi hoat déng
clia may moéc va thiét bi. Cac yéu td nay can phai
duwoc tinh dén khi 1ap dw an dau tw khai thac mé
va ké hoach san xuat. Quy dinh vé nhiét d6 khoéng
khi trong cac mé ham 16 trén thé gidi ciling khac
nhau: Tai Ba Lan nhiét d6 khéng khi tai noi lam
viéc do bang nhiét ké khd khong duoc vuot qua
28°C, khi nhiét dd khong khi tir 28°C dén 33°C thi
thoi gian lam viéc khéng duoc vuot qua 6 gio va
nhiét d6 khong khi trén 33°C chi danh cho trudng
hop clru nan [16]. Tai Trung Quéc, nhiét d6 khéng
khi trong 16 chg khong duwoc Ién hon 26°C, trong
cac ham tram dat thiét bj co dién khong dwoc vuot
qua 30°C. Bat budc phai dirvng 1am viéc khi nhiét
dd khoéng khi trong 16 che trén 30°C, con trong
ham tram dat thiét bj co dién nhiét do khéng khi
I&n hon 34°C [13]. Tai Uc, d& dam bao strc khde
cho ngudi lao ddng trong mé ham 19, nhiét dd kho
vuot qua 29,4°C tai noi lam viéc trv tredng hop
thoat hiém, ctru ho hodc thuwc hién cac thiét ké dé
gidm nhiét d6. [12]. Tai Viét Nam, theo quy dinh
ctia QCVN 01:2011/BCT, nhiét d6 khong khi trong

guong khéu, cling nhu trong cac guwong 16 khac
c6 ngudi lam viéc téi da la 30°C [1]. Bé dat dwoc
diéu kién khi hau theo yéu ciu cla cac quy dinh
trong khai thac md, can phai ddm bao chat lwong
khoéng khi hoac ap dung cac giai phap lam mat.
Tuy nhién, trong diéu kién cia md ham 16 d&m bao
cac diéu kién vi khi hau 6n dinh theo thai gian la
khong kha thi b&i vi cac hé théng théng gié hoat
ddng khéng on dinh hodc bi gi¢i han b&i quy dinh
vé tbc do gio téi da trong dwédrng 16. Hon niva, viéc
gia tang mrc d6 co gidi hoa trong cac khau cua
qua trinh khai thac gép phan lam tang nhiét do
va gay ra nhirng thay ddi vé vi khi hau tai noi lam
viéc [3, 8, 14]. Nhitng n&m gan day, do sau khai
thac clia cac mé ham 16 & Viét Nam ngay cang
tang, dong thdi mire do co gidi hoa trong khai thac
va dao 16 ciing tang 1én do nhu cau s dung céc
nguyén liéu than da cltia cac hd tiéu thu cang cao
d&c biét 1a san xuét dién [4].

Nghién ctru vé su bién dbi nhiét va dw bao nhiét
dd khdng khi trong qua trinh khai thac than tai cac
mé dwoc st dung cac mo hinh toan hoc hoac mé
hinh s6 d& mé phdng. Cac mé hinh nay thudng
ap dung dinh luat bao toan bao toan nang lvgng
va cé tinh dén cac ngudn nhiét nhuw ty déng nén
khéng khi, nhiét tir may mac, thiét bj khai thac, dia
nhiét, v.v. Tl dau thé ky XXI, v&i sy tién bod cla
coéng nghé thong tin, mirc do chi tiét khi xay dwng
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md hinh dw bao nhiét dé khdéng khi trong khai thac
mé dwoc tang lén va cé thé mod ta déng thoi nhiét
&n va nhiét hién. Nhiét an la nhiét cdm nhan tirc la
qua trinh trao ddi nhiét lam thay ddi nhiét do. Nhiét
an la lwong nhiét trao déi dwoc &n di, tirc la xay ra
qua trinh trao déi nhiét nhwng khong lam thay dbi
nhiét 6. Trong md ham 16 nhiét hién dén tir duwoc
ttr qua trinh qua trinh 6xy hoéa than, dia nhiét, may
méc va cac ngudn nhiét cuc bd khac, con nhiét n
dén tir sy bdc hoi nwéc, hoi dm tir qua trinh dao
16, khdi da, may mac, rénh thoat nuwéc va nén 1o.

Bai b&o trinh bay cac yéu t6 anh huéng dén
nhiét d6 khong khi trong mé ham 16, két qua khao
sat cac thong sé khi hau & cac mé than ham 16
Viét Nam. Tw d6, thwc hién md hinh hoéa sy thay
ddi nhiét va dw bao nhiét dd khong khi trong khu
vire 16 cho bang cach str dung phan mém Ventsim
Design. Qua trinh mé hinh hoa sé tinh ra cac gia tri
nhiét 4n va nhiét hién chwa dwoc dé cap dén trong
cac phuong phap truyén théng truéc day.

2. Cac yéu té anh hwéng dén nhiét do khong
khi trong mé ham 1o

Cac yéu td anh hudng dén sy hinh thanh nhiét
dé khong khi trong qua trinh khai thac mé bao
gdm:

- Nhiét d6 ban dau cua khdi da tdng déu theo
do sau (gradient dia nhiét),

- Nén khong khi lién quan dén qua trinh tw nén
khéng khi (doan nhiét),

- Nhiét ttr qua trinh oxy héa than,

- Nhiét tod ra tiv céc thiét bj co dién,

Nhiét truyén tr khdi d& anh hwéng Ién dén
khoéng khi Iwu théng trong dwong 10. Gia tri clia
théng lwong nhiét truyén tir khdi da sang khong
khi chay phu thudc vao nhiéu yéu td, chdng han
nhw nhiét do ban dau cta khéi da, nhiét do va luu
lwong khéng khi trong dudng 16, tiét dién va do
sau cta dwong 16, dd6 &m twong dbi va dd nham
ctia bé mét khéi da tiép xtc véi duwong 19, thoi gian
thong gi6. Nang lwong dia nhiét trong vé Trai DAt
duwoc truyén dén bé mat dwong 10, tir d6 sé xay
ra qua trinh trao ddi nhiét véi khong khi dang lwu
thong. Nhiét dd cta khdi da sé thay déi theo thoi
gian va sé dat dén trang thai can bang khi nhiét do
khong khi bang nhiét do6 bé mat khéi da [10].

Khong khi di chuyén tir bén ngoai dén muirc
thap nhéat qua giéng dirng sé xay ra qua trinh tw
dong nén khong khi (qua trinh doan nhiét). Khi dé
ap suat khong khi tang, déng thdi nhiét do ciing
tang 1én. Nguoc lai khi di chuyén 1&n trén, khong

khi n& ra va nhiét do khong khi gidm xuéng [5,
6]. Theo nghién ctru ctia Z. X. Li va ddng nghiép
[9], trong diéu kién doan nhiét, khi dong khong
khi di chuyén 102 m theo phwong thdng ding thi
nhiét d6 clia n6é sé tang khoang 1°C. Trong cac
mé sau, do qua trinh tw dong nén khong khi, nhiét
dod khong khi trong ham 16 c6 thé dat dén nhiét do
can lam mat.

Mac du sw gia tang nhiét d6 khéong khi trong
qua trinh di chuyén tlr bé& mé&t dat dén noi lam viéc
ctia tho mé la dang k&, nhwng sw gia tdng nhiét
dod khong khi dang chu y nhét lai xay ra trong qua
trinh van hanh 10 cho. Vé&i sy gia tang san lwong
16 che, cling nhw sw ddy manh ap dung co gidi
héa trong mé ham 16, nhiét tir cac thiét bi, may
moc trong qué trinh san xuét da trd thanh ngudn
nhiét chinh, la nguyén nhan de doa dén diéu kién
khi hau & cac mé ham 16 [15].

Trong mé hadm 16, &nh hudng cla cac ngudn
nhiét khac nhau dén nhiét dd khong khi trong quéa
trinh khai thac ciing khac nhau déi véi cac nhém
duwong 1. Déi voi giéng dirng ngudn nhiét I&6n nhat
dén tlr qua trinh tw nén khong khi va tr cac khéi da
xung quanh. Dbi véi nhém dwéng 16 ndm ngang
va nghiéng cac nguén nhiét cé thé anh huéng dén
su gia tdng nhiét dd khong khi, bao gdm nhiét tir
da xung quanh, nwéc ngdm, nuéc md, qua trinh
oxy héa, may moc, tw dong nén khdng khi, v.v.
Trong hau hét cac trwong hop, chi cé nhiét tir da
xung quanh va qua trinh oxy héa la nhirng yéu té
chinh.

Ngoai ra, cac yéu td khac anh hwéng truc tiép
ho&c gian tiép dén nhiét d6 khong khi trong quéa
trinh dao khai thac, chdng han nhw nhiét do ngoai
troi (ddi voi cac mé nodng), thoi gian théng gid, do
nham cla da, cAu tric dia chét, van tbc gio, tiét
dién duong 10, tién dod khai thac 16 cho, phuwong
phap théng gié khi dao 16, qua trinh bay hoi nwéc
(nwée tir khdi da xung quanh hodc nwéc st dung
trong qua trinh cdng nghé) va qua trinh trao déi
chét ctia con nguoi [6, 7, 11]

3. Diéu kién khi hau cac mé than ham 1o Viét
Nam

Hién nay, cac so dd thong gi6 phd bién & cac
moé ham 16 clGa Viét Nam bao gdm: so db théng
gi6 trung tam, so dd thdng gid swdn hodc so d6
thdng gidé hén hop (trung tdam — swon). Phwong
phap chl yéu la théong gié hut voi tram quat gio
chinh dwoc dat & mét bang san cong nghiép hodc
mat bang théng gié dat & trung tam khai trwéong

KHCNM SO 3/2022 * CONG NGHE MOI TRUONG



THONG TIN KHOA HOC CONG NGHE MO M

hodc bén swon. Két qua khao sat cac thong sb
ctia khi hau trong mé nhw van tdc gié, nhiét o va
dd &m khoéng khi & cac mé than hadm 16 Viét Nam
dwoc trinh bay trong cac hinh 1-3.

Min mMax mTrung binh
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Hinh 1. Biéu dé théng ké téc dé gi6 trong Io & mét
s6 mé than hdm 16 ving Quang Ninh
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Hinh 2. Biéu dé théng ké nhiét do khéng khi trong
16 & mét s6 mé than hédm 16 vang Quéng Ninh
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Hinh 3. Biéu dé théng ké dé 4m tuong déi cia
khéng khi trong 16 & mét sé mé than hdm 16 ving
Quéng Ninh

Quy chuan ky thuat qudc gia vé vi khi hau - Gia
tri cho phép vi khi hau tai noi lam viéc - QCVN
26:2016/BYT [2] quy dinh ddi v&i cong viéc ndng
nhoc thi nhiét do tai noi lam viéc tr 16°C dén
30°C, dd am khong khi tir 40% dén 80%, téc do
chuyén dong clta khoéng khi dén 2m/s [2]. Theo
Quy chuan QCVN 01:2011/BCT vé an toan trong
khai thac than hdm 16 [1] nhiét do khéng khi tai noi
lam viéc khéong dwoc vuot qua 30°C. Phan tich
cac biéu d6 trén cé thé thay van tdc dong khi trung

binh trong cac duong 16 phd bién tr 1,6 dén 3,0
m/s, trung binh Ia 2,2 m/s. Trong cac md ham 16 &
Viét Nam, nhiét do khoéng khi phd bién & mirc dap
¢ng quy chuan trén. Tuy nhién, & mot sd khu vuc
cuc bd trong md nhiét dd khéng khi van vwot qua
30°C nhw Ha Ldm, Méng Dwong, Mao Khé, Khe
Cham II-1V,... Nguyén nhan la do hé théng théng
gié & nhirng khu vwc nay hoat déng khong hiéu
qua. Ngoai ra, trong mét sb 16 cho ap dung coéng
nghé co gi¢i hda déng bd véi cac thiét bi co dién
c6 cong suét Ién, tda nhiéu nhiét vao ludng khong
khi Iwu théng trong 10. Bén canh cac nguyén nhan
trén, nhiét tr qua trinh oxi hdéa than va nhiét dé
ngoai troi cao (dac biét vao mua hé) cling gop
phan lam t&ng nhiét dd khong khi trong 6. Mot
yéu t6 khac anh hwéng xau dén diéu kién khi hau
trong 16 1a d6 &m khong khi cao. O’ cac mé ham 16
ctia Viét Nam, dd am khong khi trung binh trong
10 cho 1a 92%.

4. M6 hinh mé phéng qua trinh bién déi nhiét
dé khong khi mé trong phdn mém Ventsim
Design

Ventsim Design la mét trong nhitng géi phan
mém mo phdng hé théng théng gié mé ham 16 tién
tién nhat va dwoc st dung rong réi trong thé gioi
khai thac ham 16. Ventsim Design c6 thé dwoc st
dung dé thwc hién nhiéu linh vuc trong md, bao
gdm thiét ké thong gié ma, phan tich va tdi wu hoa
mang luéi mé, dw bao ap suét, nhiét dé khong khi,
kiém toan mang gié mé, dw bao chay mé va nhiéu
loai thdéng tin thong gié khac [17].

M6 hinh mé phdng va dy bao nhiét do khong
khi trong Ventsim Design cé thé mé ta chinh xac
cac ngudn nhiét khac nhau trong cac mé ham 10
(Hinh 4). Ngoai ngudn nhiét ban dau dwoc cung
cap béi ludng gi6 sach di vao mé tir bén ngoai, mod
hinh nay mé phdng cac ngudn nhiét tuyén tinh, tap
trung vao toan bod chiéu dai cta dwdng 16, chéng
han nhw nhiét tlr qua trinh van chuyén than, nhiét
tr qua tr|nh oxy hoa than da, nhiét lwong trong
dwong 6ng va ngudn nhiét cuc bd tir déng co cla
may moc, thiét bi. Md hinh dw bao nay s dung
cac thuat toan dé du doan sy truyén nhiét tir khoi
da vao khong khi dwa trén gradient dia nhiét, cac
thong sb ctia da va thoi gian tiép xtc ctia bé mat
da v&i khdng khi trong qua trinh khai thac [17].

Khi xay dwng mé hinh dw bao nhiét dé khong
khi bang Ventsim Design, phdn mém sé tw dong
tinh dén dd &m tlr cac 1&6p da kho dén wét. Ngoai
ra, nguwoi dung con co tuy chon thém nhiét lvgng
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Hinh 5. Hop thoai trong phdn mém Ventsim Design dé mé hinh hoa qua trinh thay déi nhiét do

gia dinh cho khong khi dw¢i dang hoi nwéc (Nhiét
tr qua trinh bay hoi nwéc).

Cac dir liéu co ban dé xay dwng mo hinh mé
phoéng dw bao nhiét d6 trong Ventsim Design
bao gbm ban dd dia chat md, ban d6 hé théng
théng gid, cac cau hinh mét cat khai thac va so do
dworng 16 khai théng, chuén bi. S6 héa cac duwong
|6 nay bang cach vé cac duong tim 16 v&i toa do
(x, y, z). Bbi v&i tirng dwong 16, cac di liéu can

c6 dé& xay dwng mé hinh bao gém tiét dién dwong
16, kich thuéc tiét dién va chidu dai duwong 10. Dé
md hinh dw bdo nhiét dé khéng khi trong Ventsim
Design hoat dong chinh xac, can thiét phai nhap
di¥ liéu vé cac ngudn nhiét hién va nhiét an (dudi
dang diém nhiét va nhiét tuyén tinh), cac loai da
ho&c than, cac thong s bé mét da, nhiét do ban
dau cda khéi da va thai gian théng gié (Hinh 5).
5. Két qua mé hinh héa sw bién déi nhiét do
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khu vwe 16 cho TT-11-6 - Cong ty than Dwong
Huy va I-5-11 — Céng ty than Nam Mau

Nam 2020, cong ty than Dwong Huy d3 tién
hanh khai thac 16 chg co gi¢i hdéa TT-11-6 khu
Trung Tam via 11. Chiéu dai trung binh ctia 16 chg
trong giai doan khao sat la 138,5 m, d6 sau trung
binh cda |6 cho 1a 207,7 m tinh tlr bé mét dia hinh.
Lo cho TT-11-6 4p dung hé théng khai thac cot
dai theo phuwong véi cdng nghé khai thac co gidi
héa ddng bo, khau than bang may combai, chéng
gitr 16 cho bang gian chdng tw hanh, diéu khién da
vach bang pha hda toan phan. Lo cho dwoc thong
gi6 theo so' dd thoéng gié chung ctia khu vire. San
lwong trung binh mét ngay dém cla 16 chg trung
binh khodng 1.394 tAn/ngay. Déng bo thiét bi khai
thac 16 chg’ bao gdm may khau than MG300/700-
WDK, mang cao SGZ730/220, may nghién loai
PLM1000, may chuyén tai SZB764/132, tram bom
nhi héa BRW200/31,5, tram bom phun swong
BPW200/5,5Z. Tdng coéng suét cha cac thiét bj
dién hoat déng trong qua trinh khai thac la 1257,5
kW. Lwu lwong gié & dau vao vao khu vuc 16 cho
(nga ba giao vé&i thwong van tai) dao dong trong
khodng 1045 lén dén 1609 m3/phut. Nhiét d6 ban
dau cla khéi da la 30,9°C. Hinh 6 md ta so db
dwong 10 khu vire 10 cho TT-11-6.

Lo cho I-5-11 via 5 Céng ty than Nam M&u
dwoc khai thac & d6 sau trung binh 443,5 m tinh
tr bé& mat. Lwu lwong gié qua 16 cho dao dong tir
352 dén 486 m¥phut. Lo cho ap dung hé théng
khai thac cot dai theo phwong, 16 cho' chéng gilr
béng gia xich, khau than bang khoan nd min,
didu khién da vach bang pha hda toan phan. Cac
thiét bj dién st dung trong day chuyén khai thac
16 cho bao gdbm: mang cao SGB-420, bang tai
SJ800/40/2x75. Tdng coéng suét clia cac thiét bi
dién hoat déng la 140 kW. San Iwong khai thac
ctia 16 cho dao dong tir 287 dén 664 tan/ngay va
trung binh la 524,6 tAn/ngay. So dd duong 16 khu
vue 16 cho I-5-11 dwoc thé hién trong hinh 7.

L6 doe via vén ti 10 cho TT-11-6

LO CHQ TT-11-6

\V /

Huéng gi6 sach
~  Hutng gi6 thii

C——> Huéngkhiu
IT Cira gio

Hinh 6. So' dé duong 16 chuén bj 16 cho TT-11-6
mé Khe Tam — Céng ty than Dwong Huy

ong thong g [+
Xuyén via van tai mirc 40 Thugng thong gié mirc -50/+20

% gl
1T Cira gi6
Hinh 7. So dé duong 16 chuén bj 1o chg I-5-11 via
5 - Céng ty than Nam Mé&u
Dé thyc hién mé hinh hoéa sy thay ddi nhiét do
khoéng khi khu vie 16 cho trong phan mém Ventsim
Design, tac gid lwa chon mét sb ngay trong tong
sb cac ngay do cac thong sé khong khi nham xac
dinh cac ngudn nhiét trong diéu kién mé Viét Nam.
Bang 1 tom tat div liéu dau vao cla 16 cho TT-

Bang 1. Di¥ liéu ddu vao co ban dé xay dung mé hinh trong phdn mém Ventsim Design

Nga ba tir thwong van tai Cong | Po sau Chid Nhiét do
vao 16 doc via van tai Lwu | suit | khai san | “gitt | khéng khi
. . .. | DO am twong | lwong | dong thac lwong N &dauralo
Lo Ngay Nhiét do déi cua gioé co trung | 16 che du’gng cho (nga
che khéng khi | 4 5hg khi dién | binh ba I6 dau)
Tan/
0 0, 3 0
C % m3/ph kw m ngay m C
,]T,]T_-é 22/5/2020 28,1 82,9 1430 | 1257,5| 210,8 1340 381,1 30,3
I-5-11 | 13/4/2020 27,8 87,5 465 140 440,5 429 288,6 29,2
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11-6 va |-5-11 dé thwc hién mé hinh hoa va dw
b&o nhiét dd khong khi trong phan mém Ventsim
Design 5.4.

Két qua cla qué trinh mé hinh hoa sy thay ddi
nhiét dd khong khi trong cac 16 cho bdng phan
mém Ventsim Design dwoc thé hién trong céac
hinh 8+11 va trong bang 2.

Trén co s& két qua trinh bay & bang 2 va cac
hinh trén cho thdy mé hinh hoa thay déi nhiét do
khéng khi trong khu vic 16 chg TT-11-6 va 1-5-11
kha chinh xac. Nhiét d6 khong khi do thuc té va
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dw bao bang phan mém Ventsim Design tai nga
ba |6 d&u cta 16 cho TT-11-6 1a 30,3°C va 30,6°C.
Déi véi 16 cho 1-5-11 cac gia tri nay la 29,2°C va
29,8°C. Sai sb gitra nhiét dd khong khi thuc té va
nhiét d6 khong khi dy bao ndm la nhd, tir 0,3°C
(0,99%) dén 0,6°C (2,05%). Vi thé, trong m&i md
hinh cac gia tri cGia nhiét hién va nhiét n dwoc xac
dinh chinh xac.

T két qua moé hinh héa sw thay ddi nhiét do
ctia ludng khéng khi di chuyén qua 16 doc via van
tai, 16 cho, thdy rdng nhiét dd khong khi tdng do

Temp Dry Bulb °C

100.0 2000
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Moisture Contentkglkg

0o 1000 2000 3000
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Hinh 8. Qué trinh thay déi diéu kién khi hau cua lo chg' TT-11-6
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Hinh 9. Qua trinh thay déi diéu kién khi hdu cua Io cho' 1-5-11
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Lo doc via théng gio o chd TT-11-6

(i)

LO CHO TT-11-6

LO CHO I-5-11
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Lo doc via van tai o chd [-5-11

30,0

Hinh 11. Mé hinh hoé qua trinh thay déi nhiét do khu vuc 1o cho I-5-11
Bang 2. Két qué mé hinh héa suw thay déi nhiét do khéng khi bdng phan mém Ventsim Design

Nhiét do Nhiétdo | o.is6 | saisé Nhiét
R khéng khi khéng khi A Nhiétdn | Do dm
Lo cho thwe té dw bio tuyét doi | twong doi hién
°C °C °C % kw kw kg/kg
TT-11-6 30,3 30,6 0,3 0,99 163,86 204,72 91,29
-5-11 29,2 29,8 0,6 2,05 43,20 39,45 20,03

anh hwédng cla cac ngudn nhiét hién, chdng han
nhw may mdc thiét bi, qua trinh oxy héa than, qua
trinh van chuyén than trong 16 cho va 16 doc via,
dudng 6ng ky thuat, khéi da. Ngoai ra, sy trao dbi
nhiét nay con dién ra théng qua nhiét an, tic la
thédng qua qua trinh bdc hoi dm tlr bé mét da, ranh
thoat nwéc, nwéde ky thuat va nén 16. Trong 16 cho
co gi¢i héa TT-11-16, gia tri clia nhiét an 1a 204,72
kW, bang 55,5% téng nhiét. Gia tri cha nhiét hién
la 163,86 kW, bang 45,5% téng nhiét lwong. Tuy
nhién, ddi vai 16 cho gia xich 1-5-11, gia tri nhiét

an |a 39,45kW, bang 47,7% tbng nhiét, gia tri ctia
nhiét hién la 43,20 kW, béng 52,3% téng nhiét.
Céc gia tri cha nhiét an chiém khoang 50% téng
lwong nhiét cho thay, trong mé ham 16 Viét Nam
can thiét phai co cac giai phap lam gidm nhiét an
bang cach s dung ranh nuwéc cé ndp day va han
ché nuéc chay trén mat dwong 16, sw rd ri nuéc ky
thuat tr may moc thiét bj.

6. Két luan

Bai bao xac dinh sy thay dbi gia tri nhiét hién
va nhiét 4n dwa trén vi du vé 2 16 cho TT-11-6 va
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I-5-11. Dya trén két qua mé hinh hoéa s thay ddi
nhiét ddong khong khi lwu théng qua 16 doc via van
tai va 16 cho, thay réng sw gia tdng nhiét dd khong
khi trong khu vue 16 cho 4 két qua cla s gia téng
2 loai nhiét: nhiét hién cé dén tr khéi da, qua trinh
oxy héa than, may méc va cac ngudn cuc bd khac
va nhiét an tir sy béc hoi dm tir than nguyén khai,
khéi da, nwéc ky thuat, ranh thoat nuéc va nén 16.
Do am khong khi trong 16 rat cao dwoc cung cap
tr sw béc hoi nwéc két hop véi nhiét do khong
khi cao lam giam diéu kién lam viéc dbi véi tho
mé va gay ra cdm giac khong thodi mai vé nhiét
(oi btrc, sbc nhiét...). Mot sb gidi phap dé cai thién
didu kién khi hau la cai thien mang gié md, phat
trién diéu hoa khong khi, thoat nwéc mé qua cac
duong 6ng hodc ranh nwéc cé ndp day dé lam
kho khong khi cung cp cho khu vic 16 cho. Bai
b&o trinh bay két qua nghién ctvu &ng dung md
hinh héa sw thay ddi va dy bao nhiét dd khong khi
tai 16 cho co gi¢i hdéa TT-11-6 via 11 khu Trung
Tam, moé than Khe Tam — Cong ty than Dwong
Huy va I6 cho gia xich I-5-11via 6 Cbng ty than
Nam Mau. Két qua mé hinh héa nhiét do khéng khi
trong Ventsim Design phan anh chinh xac két qua
thuwc té tir cac phép do (sai s twong ddi 1a 0,99%
va 2,05%). M6 hinh héa sy thay ddi nhiét trong
dudng 16 md sé gop phan tim ra cac giai phap dé
tdi wu hoa cac thong sb cla mang lwéi théng gié
va hé théng diéu hoa khong khi. T d6 gidp ngan
nglra va giam thiéu cac méi de doa vé khi hau dbi
véi tho md, ddng thdi cai thién strc khde va didu
kién lam viéc cuia ho.
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Modeling the air temperature change in tunnels of Vietnam’s coal mines by
Ventsim Design software

MSc. Pham Van Quan, Dr. Truong Tien Quan
Vinacomin-Institute of Mining Science and Technology

Abstract:

The coal seams mining at high depths by using a variety of machinery with a large capacity to
increase the efficiency of extraction contributes to an increase in the air temperature in the tunnels. The
decline in microclimate conditions in tunnels affects the health and safety of miners. Solutions on heat
source control that affect the air temperature will help control and improve microclimate conditions. The
article presents the model of heat change in the longwall area of Vietnam s underground mine conditions
by Ventsim Design software. At the same time, the modeling of the process of the heat change and the
air temperature forecast at the TT-11-6 longwall area of Khe Tam mine - Duong Huy Coal Company
and at the I-5-11 area of Nam Mau Coal Company. The model determines the average increase of the
current and hidden heat values, from the results of measuring the values of microclimate conditions
in the tunnels of the longwalls area. The presented model contributes to the better illustration on the
temperature change during the mining process at the longwall area for the conditions of Vietnam's
underground coal mine.
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Than Théng Nhit tap trung diy manh
cong tac tuyén sinh dao tao va giir chan
tho 10
Thuec hién ké hoach trién khai dong bé cdc gidi
phdp nham thu hiit lao déng lam viéc trong ham
lo, giir chdn the lo, trong thang 5/2022, Cong ty
Than Théng Nhit - TKV dii té chivc 04 dot tham
quan thuec té khai truwong, dién sin xudt cho 140
hoc sinh nghé mé ham 16 ciia Truwong Cao ding
Than - Khodng sdn Viét Nam thudc dién dao tao
theo chi tiéu ciia Cong ty

Tham gia cac budi gdp mét c6 dai dién lanh
dao Cong ty, can bo cac phong TCLD, KCM, AT
dén lam viéc va trao doi tryc tiép véi doan giao
vién nha trwdng va cac hoc sinh.

Hoc sinh nghé mé ham 16 duoc gidi thiéu vé san
XU&t, quan triét cong tac an toan truée khi vao 1o
Trong chwong trinh gap mat, hoc sinh da dugc
xem trich doan video gi¢i thiéu vé tinh hinh SXKD
clia Cong ty, dwgc nghe nhirng chia sé, giai dap
nhirng thdc méac vé ché doé dai ngd, phuc loi, tién
lwong ma Coéng ty hién dang trién khai, ap dung
dbi véi nguoi lao ddng lam viéc trong ham 16.
Trong chuyén tham quan, cac hoc sinh da
duwoc tham quan toan bo khai trwdng sén xuat cla
Coéng ty tai mat bang +41 gém: Trung tam diéu
hanh san xuét, nha tdm, nha giat, nha &n, nha cép
phat trang bi BHLD. Buwoc cac gido vién Truwdng
Cao dang TKV va can bd cac Phong KCM, AT
hwéng dan xubng 16 tham quan khai trudng, dién
san xuat cda hai don vi: Phan xwéng Khai thac 1
va Phan xwdng Khai thac 9 dam bao an toan. Tai
day, hoc sinh da dwoc tiép xuc gan véi diéu kién
lam viéc trong 10, trao doi kién thire thuc tién voi
tho bac cao cla hai phan xwéng, trai nghiém quy
trinh lam viéc khép kin clia nguw&i thg mo tir khi

Gidi thiéu vé céng nghé san xuét hdm Io cho
hoc sinh

xudng 16 dén khi két thic ca san xuét.

Chuyén tham quan gilp cac hoc sinh nghé
md ham 10 ¢6 co hdi tim hiéu vé tinh hinh SXKD,
coéng nghé khai thac va chbng gitr, diéu kién san
xuét thuc té, cong tac cham lo doi sbng ngu i lao
doéng, co ché chinh sach tién lwong, tién thwdng...
Tl d6, hoc sinh ¢o céi nhin thuc té, nang cao nhan
thirc vai trd va trach nhiém déi véi nganh nghé
dang Iwa chon hoc tap, lam viéc.

Coéng ty Than Théng Nhat - TKV da va dang
trién khai nhiéu gidi phap dao tao nang cao chét
lwong ngudn nhan lwc va gilr chan tho 16. Két hop
tap trung tang cwo'ng cong tac quan ly cac chi tiéu
ky thuat céng nghé, déy manh viéc ap dung cac
loai hinh c6ng nghé cao trong lao déng san xuét
nham gidm thidu strc lao dong va lam tang ndng
suét, téang thu nhap cho tho 16 ndi riéng va ngudi
lao ddng trong toan Coéng ty noi chung.

CTV: Lé Hai

Than Dwong Huy: N0 lwe trién khai cac
gidi phap nang cao hi¢u qua sin xuat
than ham lo

Dau nam 2022, dai dich Covid dién bién phirc
tap, cung voi xung dot vii trang giita Nga va
Ucraina din t6i anh hwéng dén viéc huy dong
nhén luc cho sin xudt va thi truwong cung ing,
nhdp khiu than. Thwe hién chi dao ciia TKV,
Céng ty Than Dwong Huy da ddy manh sin xudt
bang nhiéu gidi phdp dé ting sin lwong, ning
cao hiéu qud sin xudt, kinh doanh

Theo d9, tlr k& hoach phap lénh san xuét than
nguyén khai nam 2022 ctia Coéng ty la 2.075.000
tan dwoc day Ién thwe hién ké hoach diéu hanh
san xuét 2.225.000 tan, tang 150.000 tAn than
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khai thac ham 16.

V6&i phwong cham “Tinh thé nao, gidi phap d6”,
Coéng ty Than Dwong Huy da Iwa chon gidi phap
c6 tinh dot pha. Gitr nguyén 10 phan xwdng khai
thac nhung té chirc van hanh 11 16 cho, trong doé
Phan xwéng Khai thac Than 3 dwoc giao quan ly
ddng thei 2 16 cho véi 2 cong nghé chdng gitr khac
nhau.

Phan xwdng Khai thac Than 3 c6 134 CBCNV,
tr thang 1 dén thang 4/2022 khai thac 16 cho
N8-2 via 8 Khu Nam b&ng céng nghé gia khung
ZH1600/16/24Z v&i san lwong trung binh dat
20.000 tAn/thang. Tl dau thang 5/2022, phan
xwdng dwoc giao quan ly thém [6 chg 8-1 Via 8
chdng gilr béng céng nghé gia ZRY.

Than Dwong Huy ap dung céng nghé khai thac
bang gian mém ZRY
Sau mét thdi gian chuyén giao, dén ngay
12/5/2022 phan xwéng da chinh thirc ra nhirng
tan than d4u tién tai 16 cho 8-1 Via 8 Khu Nam, san
lwgng trung binh clia phan xwéng tang tr 1.000
tAn/ngay lén 1.300 tan/ngay.

Viéc 1 phan xwédng van hanh 2 16 chg véi 2
coéng nghé chéng gitv khac nhau da tan dung tbi
da nang lyc hé théng van tai 16 chan va Io thwong,
gidi quyét dwoc xung dot van tai mae -100 gia 2
don vi trwdc day. Bong théi, da cha dong lam cha
tién dd khai thac ctia 16 chg' mét cach hop ly dam
bao an toan va hiéu qua cao.

T md hinh nay, trong twong lai gan, Than
Dwong Huy sé t6 chire rat kinh nghiém, nhan rong
dé giam lao dong gian tiép, tiét kiem chi phi, tang
tinh tw chd cho don vi, qua dé dao tao dwoc nhiéu
can bd cod du nang lyc ganh vac cong viéc theo
tinh thAn Nghi quyét l1anh dao Chién luvgc phat
trién ngudn nhan lyc Céng ty Than Dwong Huy -
TKV giai doan 2021-2025.

Lanh dao Tip doan kiém tra cong tac
moi truong tai ving Cam Pha
Chiéu ngay 01/6, Thanh vién HPTV Tép doan
Pham Vin Mgt da di kiém tra céng tic moi
trwong, khic phuc dnh hwong do mwa Ién tai
vitng Cam Phd. Cing di ¢é Phé Gidm doc Trung
tdm PHSX tai Quing Ninh Nguyén Manh Diép,
cdc Ban: MT, KCM va Cong ty TNHH 1TV Moéi
truwong - TKV

Tai Cdm Pha, Thanh vién HDTV Tép, doan
Pham Van Mat va Boan cong tac da di kiém tra
tuyén duong van chuyén tir Tram bdo vé SO 2
mé Cao Son xuong MB mé Coc Sau, cong tac
thi cong ke chong sat 16 tuyén dudng do Cong ty
M®éi treong - TKV thye hién; Tuyén duwdng chuyén
dung Bang Nau - Khe Day (doan tranh bai thai
Boéng Cao Son), cong tac quan ly, thi cdng sira
chira tuyén duwdng, dap bui...; Tuyén muwong thoat
nwéc Alpha (khu viee md Béo Nai - Nui Nhén)...

Kiém tra hé théng tuyén muong thoét nuéc Alpha
Sau khi kiém tra tai hién trwdng va lam viéc voi

Coéng ty Mai treong - TKV, co sw tham dw ctiia Pho
Tbng Giam déc Tap doan Vi Anh Tuén, lanh dao
Tap doan da ghi nhan nhitng cb gang, nd luc cla
Coéng ty Méi trwong - TKV trong cdng tac thi cong
cac cong trinh méi trweng, PCMB. Ddng thoi, dé
nghi don vi khan trwong hoan thanh cac cong trinh
moi trwdng, phong chdng mwa bao nhw ké chng
sat 18, cac tuyén mwong thoat nwéc, dap chén...,
thwdong xuyén duy tu, bdo dwdng, stra chivra cac
tuyén dwéng, ddm bao an toan trong mua mwa va
dam bao cong tac van chuyén than. Dbi véi cac
tuyén dwong co nén yéu can coé bién phap khéc
phuc, nang cao nang lwc thi cdng, sra chira cac
tuyén dwong tién té¢i ddm nhan quan ly toan bo
cac tuyén dwdng van chuyén; chu y cac thi tuc vé

CTV: Huwong Giang
&
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quan ly dat dai thuc hién theo dung quy dinh; co
phwong an cha déng x ly, khac phuc cac su cd
khi cé mua lon...

Cing trong sang ngay 02/6, Thanh vién HDTV
Tap doan Pham Van Mat da di kiém tra cong tac
dau tw, mdi trwdng tai Cong ty CP Than Déo Nai.
Theo bao céo, cong tac dau tw thwc hién 5 thang
dw kién dat 23,8 ty ddng, chd yéu tap trung cong
tac chuan bi dw an thudc phan ké hoach chuan bi
va dy phong. Ké hoach 7 thang cudi ndm 2022,
gia tri dau tw du kién 150 ty ddng; trong do c6 cac
dw an dau tw thiét bi phuc vu san xuét, xay dwng
hé théng san xuét than tir dat da 1an than, cac dw
an mdi truwong..., Déi véi thwe hién ké hoach bao
vé mdi trweerng nam 2022, trong 5 thang dau nam
da thwe hién 6,346 ty déng, bang 75,66% KH nam;
sb lwong cac cong trinh mai trwéng 03 cong trinh
nhw cling ¢ hé théng mwong thoat nwéc Alpha va
nao vét hé thdng thoat nuéc 16 mirc +28; trong cay
cai tao phuc hdi méi trweng bai thai Nam Khe Tam
- Bong Khe Sim, trong L6 Tri; cting ¢d dé chén dat
da bai thai Nam Khe Tam - Béng Khe Sim.

Lam viéc v&i Cong ty CP Than Béo Nai, Thanh
vién HDTV Tap doan Pham V&n Mat dé& nghij vé
cong tac dau tw can hoan thién sém thu tuc cac
dw an duy tri san xuat da c6 ké hoach bao cao Tap
doan phé duyét. Déi véi cong tac méi trueng, khan
trwong hoan thanh cac cong trinh mdi trwdng,
PCMB, phéi hop voi Cong ty M0| trwong - TKV
hoan thanh céng tac tréng cay, can cé phwong an
xt ly thoat nwée trong mua mua..

Thanh vién HDTV Tap doan Pham Van Mat

cling nghe va cho y kién cong tac chuén bi dau
tw Dy an khai thac cum mo Coc Sau - Béo Nai
c6 cong suat thiét ké 2,7 triéu tAn/nam, lwvu y chd
dau tw va don vi tw van can cé 2 phwong an dé so
sach, lwa chon phwong an tét nhét, cé tinh kha thi;
vé cong tac d thai, thoat nuwéc, quy trinh trién khai
thire hién, dam bao khai thac hiéu qua tai nguyén,
giam tbn that tai nguyén, ddm bao hiéu qua dau
tw...
Truyén théng TKV
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Vién Khoa hoc Céng nghé Mo - Vinacomin

 CONG NG
o0 By

Lam viéc véi Tap doan

MC BAUCHEMIE (CHLB Drirc)

Chiéu ngay 23/5/2022, Vién Khoa hoc Cong nghé
Mo-Vinacomin da tiép va lam viéc véi Tap doan
MC BAUCHEMIE (CHLB Pirc) vé cong nghé
sir dung héa chit gia cé viing dia chit yéu va nén
mong phuc vu thi cong

S

'\

Tham dw budi lam viéc vé phia Vién KHCN Mé
c6 6ng Dinh Van Cudng, TP Céng nghé Xay dwng
Cong trinh Ngdm va M, 6ng Nguyén Htru Huén,
TP Nghién ctru Dia co Mé; Vé phia Tap doan MC
BAUCHEMIE (CHLB Burc) c6 éng D6 Thé Tudng
giam dbc phat trién khu vwe Chau A, 6ng Sumesh
sreedharan, chuyén gia nén méng va hdm ngam
cung mot sb can bo ky thuat cda hai bén.

Tap doan MC BAUCHEMIE (CHLB Buc la
nha san xuét hang dau thé gi¢i vé cac san pham
va cong nghé hoa chét xay dwng. Hién nay MC
BAUCHEMIE da cé mat va hoat dong tai hon 40
qudc gia trén toan thé gioi.

Tai budi lam viéc, phia Vién KHCN Mé da gii
thiéu so lwoc vé tinh hinh khai thac clng nhw céng
nghé ap dung tai nganh Than Viét Nam, dac biét
la vn dé str dung hoa chét trong cong tac gia cd
dwdng 10 tai nhirng vi tri c6 didu kién dia chéat yéu.

Y THAN WM 6A1

Trén co s& nhirng van dé ma Vién KHCN Md
datra, hai bén da cung trao dbi, ban bac, thao luan
dé tim phwong an phu hop. Sau budi lam viéc,
ngay 24/5/2022, hai bén da cung di khdo sat hién
trwong tai Céng ty than Hon Gai.

D.L.

Vién KHCN M6 lam viéc véi Tap doan
Caterpiller

Ngay 25/5/2022, Vién Khoa hoc Cong nghé Mo
-Vinacomin da tiép va lam viéc véi Tap doin
Caterpiller vé vin dé gidi thiéu cdc sdn phim
thiét bi CGH phuc vu cong tac dao lo, khai thac
than

Tham dw budi lam viéc vé phia Vién KHCN Md
c6 6ng Dao Héng Quang, Vién trudng, 6ng Nhiy
Viét Tuén, Pho Vién trwédng; Vé phia Tap doan
Caterpiller c6 6ng Paul Mulley- Giam dbc diéu
hanh, dan dau doan cung mét sé can bo ky thuat
cta hai bén, can b6 dai dién Tap doan Phu Thai
CAT.

Tap doan Caterpiller la mét tap doan da quéc
gia co tru s& tai Canifornia (Hoa Ky). Tap doan
nam trong TOP Fortune 100 chuyén vé thiét ké,
phat trién, san xuat may méc xay dwng, déng co
dét trong, dich vu tai chinh.... La nha san xuét thiét
bi xay dwng I&n nhét thé gidi.

Tai budi lam viéc, 6ng Pao Héng Quang, Vién
trwdng Vien KHCN Mé da bay té sw quan tam dén
nhirng thiét bi, cong nghé co gidi héa khai thac
tién tién, hién dai ap dung cho cac mé than ham 16
cé hiéu suat, mdrc dd an toan cao.

Ciing tai budi lam viéc phia Vién KHCN Mé da
gi¢i thiéu so lwoc vé tinh hinh khai thac, diéu kién
dia chét, ky thuat, thiét bj cong nghé dang dwoc
ap dung tai cac md than hdm 16 cla Viét Nam.
Phia Caterpiller da gi6i thiéu chi tiét vé dac tinh
ky thuat, cong suét, mirc dd an toan clia cac san
pham thiét bi dao 10, khdu than...cGa hing CAT/
Gainwwell, dac biét la viéc ap dung thuc té cla
cac thiét bj nay tai cac mé ham 16 trén thé gisi.

Budi 1am viéc 1a co s& dé hai bén cé nhirng
bwdc tién méi trong van dé hop tac lau dai. Ciing
trong chwong trinh, nhirtng ngay t&i, Tap doan
Caterpiller sé tiép tuc chuyén tham quan, khao sat
va gi6i thiéu san pham thiét bj tai mot sé don vi
khai thac than vung Quang Ninh./.

D.L.



n Khoa hoc Cong nghé Mé - Vinacomin

Cong ty Co phan Phat trién Cong nghé
va Thiét bi M6 to chirc Hoi nghi So' két
Quy II va 6 thiang diu nim, phwong
hwéng, nhiém vu, ké hoach Quy III nam
2022

Ngay 24/6/20’22, Cong ty gP Phdt trién Cong
nghé va Thiet bi Mo dfi to chiwc Hoi nghi So
ket Quy II va 6 thang dau nam, phwong huong,
nhiém vu, ké hoach Quy 1T nam 2022

Tham dy HGi nghi cé cac thanh vién HPQT,
Ban Giam dbc, Ban Kiém soat, Chu tich, Phé Chui
tich Cong doan, Bi thw DTN va trwdng, pho cac
phong ban, quan dbc, phé quan dbc cac t6, doi
ctia Cong ty,...Vé phia Vién Khoa hoc Céng nghé
Mé c6 6ng Dao Hbéng Quang — Bi thw Dang ay,
Vién trwdng; 6ng Vi Thai Nam — Chu tich Cong
doan, Trwédng phong TCHC...

Theo bao cao trinh bay tai Hoi nghi, trong 6
thang dau nam 2022, mac du tinh hinh dich bénh
Covid 19 van con dién bién phirc tap, sw canh
tranh manh mé cla cac dbi tac trong va ngoai
nganh nhwng béng sw doan két, ddng long va kinh
nghiém trong té chirc trién khai céng viéc, cé giai
phap phu hop, Céng ty da dat va vt nhirng muc
tiéu, ké hoach dé ra. Cu thé la:

Doanh thu 6 thang dau nam 2022 dat 33,615
ty déng, doanh thu Quy |l dat 25,612 ty dong; Tién
lwong ngwdi lao dong 6 thang dau nam dat 13,6
tr.d/ngwdi/thang, tién lwong Quy Il dat 13,9 tr.d/
ngwdi/thang; Cac hop déng dich vu dwoc thuc
hién dadm bao tién dd, an toan, dap rng yéu cau
ctia khach hang; Boi sdng vat chat, tinh than cla
ngwdi lao ddong dwoc duy tri dn dinh.

Vé phuwong phwéng, nhiém vu ké hoach
Quy IIl ndm 2021, Coéng ty sé tiép tuc trién khai
thwe hién cac hop déng da ky dam bao dung tién
do, hiéu qua; Tang cwdng cong tac thi treong, to
chtrc 1ap hd so dw thau, tim kiém, ky méi cac hop
ddng; Tang cwdng cdng tac giam sat AT — VSLD
— PCCN, giam sat thi cong cac cong trinh dam

bao an toan tuyét dbi cho ngwoi va thiét bi; Trién
khai thwe hién Dw an dau tw nam 2022; Thuc hién
mua sdm cap phat vat tw ddm bdo dap rng yéu
cau phuc vu SXKD...; Tang cu’o’ng cbng tac hanh
chinh — quan tri van phong tiép tuc xay du’ng stra
dbi, ban hanh cac quy ché, quy dinh nham hoan
thién hé théng van ban phuc vu cong tac quan ly
va diéu hanh; ...

Phat biéu chi dao tai Hoi nghi, ng Bao Héng
Quang Bi thw Bang Uy, Vién trwédng Vién KHCN
M6 ghi nhan, danh gid cao nhitng két qua ma
Coéng ty da dat dwoc. Péng thdi nhan manh xu
thé phat trién téng tré lai cia Cong ty trong nhirng
nam gan day da khang dinh vai trd, nang luc cta
tap thé, ca nhan, dac biét la vai tro Ianh dao, chi
dao clia nguwdi dirng dau. Trong thi gian tdi, ong
Dao Héng Quang dé nghi Cong ty tiép tuc phat
huy nhirng loi thé, duy tri phat trién nhirng linh vuc
SXKD trong tam déng thoi tiét gidm chi phi, quan
tam cham lo, nang cao ddi sbéng vat chét, tinh
than cho ngwoi lao ddng; Nghién ctru, mé rong thi
trucmg hoat dong SXKD tao da cho sy phat trién
bén virng, Iau da|

'VIEN KHOA
CONG TY CO PHAN PHAT TRIEN Ct')Nc NGIIE VA 'nni:l‘ BI MO

H(:)I NGHI
SO KET QUY Il VA 6 THANG DAUNAM, PHUONG | |
HUGNG NHIEM VU KE HOACH QUY III NAM 2022 | |

HA NOI, NGAY 24 THANG 6 NASE\ (&

Két luan Hoi nghi, 6ng Pham Quang Hwong
tiép thu cac y kién chi dao cta cap trén déng thoi
khang dinh trong th&i gian téi, Cong ty sé tap trung
trién khai cé hiéu qua cac mat hoat dong; Bam sat,
nghién ctu, mé rong thi trwdng tién téi da dang
héa nganh nghé SXKD; Xem xét kj nhitng van
dé lién quan dén cong tac dau tw; Tiét gidm chi
phi; Hoan thanh moi nhiém vu dwoc giao./.

D.L.
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