KHOA HOC VA CONG NGHE mo

NGHIGN CUU AP DUNG CONG NGHG CHONG GIU
BANG GIAN GHONG MEM ZRY TAI CAC MO THAN HAM I.0

THUOC TONG CONG TY PONG BAC |

NGUYEN TRAN THANH, PHAM QUGC Hi‘JNG

A rong glal doan 2017+2025, ca&c md ham 1o
r thudc Téng Céng ty Pong Bic sé huy déng
khoang 4,9 triéu tan tru lwgong than trong cac
khu viec via déc trén 45° vao khai thac. Dé dat
dwoc muc tiéu nay, Téng Céng ty DPéng Bac da
nghién ctru, ap dung thtr nghiém thanh céng-so dd
céng nghé khai thac cdt dai theo phuo*ng guong 16
che xién chéo, chéng gitr bang glan chéng mém
ZRY20/30L (Trung Quoc) cho ddi twong via day
trung binh, déc trén 45°.

Bai bao trinh bay két qua nghién ctru lwa chon
cong suét cac 16 cho gidn mém ZRY35/45L va
ZRY16/35L, cung v&i sw phan tich ké hoach dao
16, khai thac giai doan 2017+2025 cla cac mé ham
16 thudc Tdng Céng ty BPong Bic, nhém nghién ctiu
da xay dwng lich khai thac cho 03 day chuyen hoat
dong ddng thdi, véi thoi glan khau hao thiét bj ti
thiéu 05 n&m. Cac két qua tinh toan cho thay hiéu
qua clia cong nghé trén vuot trdi so véi céng nghé
khai thac 10 doc via phan tang hlen dang ap dung
tai mé trong cling diéu kién dja chét.

Via 6 goc doc <45 d§
51.535.575
(77%)

Tay Quang La/ Bong Quang La
217.399

Téng Céng ty Béng Bic
Email: thanhhldb@gmail.com

1. D3t van dé
Téng Cong ty Dong Bac hién dang khai thac

ham 16 tai cac khu mé Bic Quang Loi (Cong ty

790); Tay Bac Khe Cham, Tay Bac Nga Hai, Tay
Nam Khe Tam (Céng ty 35); Bong Ri (Céng ty 45);
Nam Khe Tam (Cong ty 86); Khe Chudi (Céng ty
91); H& Thién (Cong ty 618); Bong Quang La va
Tay Quang La (Cong ty Thang Long), véi tong trir
lwong dia chat huy déng khoang 66,9 trigu tan
Trong dd, khoang 15,5 triéu tan (chiém 23 %) ndm

trong cac khu vie via déc trén 45° (xem hinh H. 1), .

phan bé rai rac & hau hét cac mé nai trén.-

Theo ké hoach, trong giai doan 2017+2025, cac:

mé ham 16 thudc Doéng Béac sé huy dong khoang 49
triéu tan trl lwong than trong cac khu vuc via déc
vao khai thac, tap trung chl yéu tai caomod H& Thién

(1,63 triéu tan, chiém 34,9 %): Khe Chudi (1,26 triéu .

tdn, chiém 22,8 %), DPoéng Ri (0,86 triéu tan, chiém

184 %); Tay Bac Khe Cham, Tay Nam Khe Tam.

(0,74 triéu tan, chiém 15,7 %), xem hinh H.2.

Tiy Bac Ngi Hai =
508.000
' _TAy Nam Khe Tam
2.418.773

DéngRi
_3.566.000

- . Nam Khe Tam

PR R
3.840.209 Via ¢6 goc doc >45 4§,

15.445 .910 L
) ' (23%) ‘ -
Khe Chubi R
3.346.958
Ho Thién
_1.072.586

475.985 —

H.1. Co cdu tri¥ luvong dia chat huy déng theo céc du 4n céc mé than hdm l6-Téng Céng ty Péng Béc
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Mo Khe Chubi
1.261.118_
26%

© Mo BbngRi

860.023
18%
.Mé Nam Khe Tam
294.489
6% M6 Tay Nam Khe Tam
616.095
13% =

Mb Hb Thién
1.634.209
-33%

¥ Mo Bic Quang Loi

90.168
2%
Mo Tay Béc Khe Cham
119.488
2%

' H.2. Triz lvong via dbc huy déng vao khai thac giai doan 2017-2025
tai cac mo than ham lo-Tong Cong ty than Déng Bac

Pé khai thac cac khu vuc via déc trén 45°, hién
nay cac mé thuéc Tdng Céng ty Déng Bac chl yéu ap
dung cong nghé khai thac 16 doc via phan tang (chiém
95 % tbng san lwong tir via dbc), va mét phan nhd
‘bang cong.nghé khai thac chia Iép ngang nghiéng
(d6i v&i cac khu vie via than day trén 6,0 m). Danh
gia két qua ap dung thic té tai cdc mé cho thay, cac
cong nghé nai trén cho higu qua chwa cao, san luwong
va nang suat lao ddng thap (35.000+65.000 tan/nam;
3,5+4,5 tAn/cdng), chi phi mét 16 chuan bi Ion (25+30
m/1000 tan), dac biét ton that than lon (tr 30+40 %),
didu kién lam viéc tha céng, néng nhoc va con tiém
an nguy co mét an toan. Xut phat tir thyc té do,
Téng Cong ty Béng Bac c6 chl trwong tim kiém, lua
chon céng nghé khai thac pht hgp hon cho dbi twong
via dbc trén 45°.

2. N§i dung nghién ctru

2.1. Mét sé két qua nghién ciru da thwe hién
ctia TKV

Trong thoi gian qua, Céc cong ty than cua Tap
doan Cong nghiép Than-Khoang san Viét Nam da
iién hanh nghién ctru, ap dung thlr nghiém so do
¢dng nghé khai thac cot dai theo phwong, gwong 10
cho xién chéo, chéng gitr bang gian chdng mém
ZiRY20/30L (Trung Quoc) cho cac via day trung
binh, déc trén 45° [2]. Két qua ap dung thlr nghiém
tai 10 cho via 9b khu Trang Khé il, Céng ty than
Hong Thai da cho cc chi tidu kinh t&-ky thuat tot,
san lwong 16 cho dat 90.000 tan/nam, nang suat
lao dong 5,5 tAn/cong, chi phi mét 1o chuén bi 16,7
m/1000 tan than, déc biét 1a ton that than gidm chi
con khoang 16,3 %. Cong nghé cé mc dd an toan

cao do quy trinh don gidn, cdng tac khai thac than
duwoc thye hién duéi gian chéng, théng gio 16 che
bang ha ap chung clia md. Cu thé, tai Céng ty than
Udng Bi ap dung gian chdng mém ZRY20/30L khai
thac via than day 2,0+3,0 m; tai Coéng ty than Méng
Dwong 4p dung gian chdng mém ZRY16/34L khai
thac via than day 1,6+3,5 m;tai mot sb don vi Nam
MAu, Vang Danh, Quang Hanh, Ha Long da co ké
hoach dwa cdng nghé vao ap dung trong thoi gian tdi.

2.2. Nghién ciru ddnh gié diéu kién dia chat

Két'qua danh gia didu kién dia chéat va tdng hop
trir Ieong via dbc trén 45° theo cac diéu kién ap
dung céng nghé, huy déng vao khai thac trong giai
doan 2017+2025 tai cac md hdm 16 ctia Téng Céng
ty Dong Bac [1] cho thdy, theo diéu kién vé chiéu
day ap dung coéng nghé, phan Ién trr lwgng via déc
néi trén nam trong pham vi mién chiéu day ap dung
cdng nghé (1,6+4,5 m), voi khoang 4,0 triéu tan,
chiém 82 %, tap trung & cac md Ho Thién, Khe
Chudi. Phan trlr lwong con lai nam trong mién chiéu
day tr 4,5+7,0 m khoang 0,9 triéu tan, tép trung &
mé Bdng Ri va mot phan & mé Hé Thién. Bdi chiéu
vai cac diéu kién con lai xac dinh dworc trir luwgng co
kha nang ap dung cong nghé khai thac [0 che xién
chéo, chong gitr bang gian chéng mém ZRY khoang
2,7 triéu tan, chiém 67,4 % trir lwong via doc trén
45°, day ttr 1,6+4,5 m, va bang 55 % tong trir lweng
via doc huy déng vao khai thac trong giai doan
2017+2020 tai cac mé ham [6 cua Téng Coéng ty
Poéng Bac. Triv lwong nay tap trung & cac mé Khe
Chudi (1.261 nghin tan, chiém 47 %), H6 Thién (607,5
nghin tan, chiém 22,6 %), con lai & cac mé DPong Ri,
Nam Khe Tam, Tay Béc Khe Tam (Bang 1).
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Béng 1. Téng hop tri long via déc huy déng vao khai thac tai céc mé ham Io thuge Té’r;g Céng ty

Déng Béc giai doan 2017+2025

Trir lwong (Tén) .
No Ten méd _ vChié-’u day via m=1 ’6f4'5 m_ C‘hiéy . ]
C6 kha nang ap dung Khéng the ap dung day via |Tong cong
ZRY ZRY m>4,5m
1 |M6 Bac Quéang Loi 0 90.168 0 90.168 !
2 [M6 Tay Bac Khe Cham 72.400 47.088 0 119.488
3 |Mé Tay Nam Khe Tam 306.700 309.395 0 616.095 "
4 |Mé Nam Khe Tam 294.489 0 0 294.489 -
5 |M6& Béng Ri 141.550 243.917 474.556 | 860.023
6 |Mo Khe Chubi 1.261.118 0 0 1.261.118
7 Mo Hb Thién 607.540 580.423 446.247 | 1.634.209
Téng céng 2.683.797 1.270.991 920.803 | 4.875.591
Ty 1& (%) 55 26 19 100

Mat khac, phan tich tri¥ lwgng via déc c6 kha
nang ap dung cdng nghé khai thac lo chg xién
chéo, chéng gitr bang gian chéng mém ZRY (theo
tieng khu vye 16 chg da dwoc quy hoach) tai cac
mo ndi trén cho thay, trir lwong nam trong - -mién
chiéu day tr 3,5+4,5 m khoang 1.795 nghm tan

(chiém 66,88 %); trong mién chiéu day tir 2,5+3,5

8

m khoang 555 nghin tan (chiém 20,7 %); trong 9

mién chidu day tr 1,6+2,5 m khoang 334 nghin tan
(chlem 12,4 %); va khdng c6 16 cho' nao co chiéu
day via gi&i_han trong mién 2,0+3,0 m, chi tiet xem
biéu d6 hinh H.3.

1794,9
(66,9%)
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Mién chiu day

H.3. Phan loai tri¥ luong céc khu vurc via déc co kha nang ap dung
CNKT 16 cho xién chéo, chéng gil bing gian mém ZRY theo chiéu day via ép dung

2.3. Nghién ctru Iyea chon gian chéng

Ban chéat cong nghé ap dung 1a hé thdng khai
thac cot dai theo phwong, tuy nhién guong 16 cho
dwoc bd tri xién chéo voi dbc biéu kién khoang
28+30° d& han ché anh hudng cia géc dbc dén
cong tac khai thac trong 10 cho. Chong gitr 16 cho
str dung gian chéng che chan dang mang, gdm cac
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don nguyén hen ket v&i nhau bang mch mos don
nguyén c6 co cau thay lyc cho phép- didu £hinh
kich thwéc khdng gian chong gitr (theo chiéu day
via than). Cac cdng tac khau than béng khoan nd
min, tai than béng mang trweot dwoe thire hién phia
dudi glan chéng. Thong gi6 cho 16 chg bang ha ap
chung clia mé. Gian chéng mem loai ZRY c6 nhiéu



KHOA HOC VA CONG NGHE M0

ma higu, voi théng sb ky thuét khac nhau phu hop
tung mlen chiéu day via than. Hinh dang, théng so
clia mot sb loai gian chéng mém ZRY xem Bang 2.
Cac gian chdéng ma hiéu ZRY16/25L, ZRY20/30L,
ZRY25/35L, ZRY35/45L dwoc goi la gian chéng co
s&. C4c gian chéng ZRY16/35L va ZRY20/35L vé
ban that 1a cac gian chéng co sé&-loai ZRY16/25L

va ZRY20/30L (lam viéc trong mién chiéu day Ma hiéu | Chigu day via ap -
twong. ¢ng la 1,6+2,5 m va 2,0+3,0 m), khi lam viéc Ne gian chéng dung (m) Ghi chd
trong mién chiéu day I&n hon cho phép mé rong xa 1 | ZRY16/25L | 1,6%2,5 -

néc bang thanh xa bd sung va tré ‘thanh cac gian |5 [ ZRY20/30L | 2.03.0 (ﬁlian
chéng loai ZRY25/35L (lam viéc trong mién chiéu 3 T>Ryo5/350 55:35 chong
day 2,5+3,5 m). Dé danh gia trir lwong via déc cé 2 ZRYSgﬁi 3'5__“4’5 CcOo sO
kha néng ap dung cong nghé khai thac 10 chg' xién : _ ey — -
chéo, chong gilr bang gian chong mém ZRY trong 5 | ZRY16/35L | 1,6+2,5,2,5+3,5 G'a[‘ 0[10”9
tdng sb tri¥ lwong via déc huy dong vao khai thac | 6 | ZRY20/35L | 2,0+3,0;2,5+3,5 | MO rong

Bang 3. Biéu kién ap dung cong nghé khai thac str dung gian chéng ZRY

tai cac mé ham 16 cla Téng Céng ty Dong Béc, c6
th& dwa trén cac diéu kién ap dung cdng nghé,
duoc xay dwng trén co s& kinh nghiém ap dung
cdéng nghé tai Trung Quéc (Bang 3).

Béng 2. Ddc tinh ky thuét co ban ctia mot s6 loai
gian chong mém ZRY

Thong sb

Diéu kién ap dung

Chiéu day via trung binh

1,6+4,5'm (tuy thudc vao mé hidu ctia loai gian chéng mém)

Goc dbc via >457

CAu tao via’

Don gian, via it, hodc khéng cé da kep

Do cirng cua than

Than c6 dd clrng bat ky

Da vach truc tiép

C6 dd 6n dinh tiv trung binh trd 1én

Pa tru trye tiép clia via

Bén virng trung binh trd 1&n

IVIL'jJ_c @6 phay pha

Phay pha nhé hoac'khdéng co phay pha

Diéu kién dia chat thiy van

Khu vie khai thac khéng hodc it bi anh hlréng cla nuwdc
mat cling nhw nwdc ngam

©o| o [N|lo|o|s|lw|n=]|Z

Kich thwdc khu viee

Theo phwong 2100 m, theo huéng dbc =50 m

Tir két qua noi trén va déi chiéu véi Bang 2, cho
phép Iwa chon cac loai gian chéng mém phu hop
ddi v&i cac khu vwc via doc tai cac mo ham 1o

® thudc Téng Cong ty Dong Béc la gian chéng co s&

ma hiéu ZRY35/45L va gian chdng mé rong méa
hiéu' ZRY16/35L [2]. Théng sb ky thuat cua cac loai
gian chéng mém ZRY35/45L va ZRY16/35L xem
Béng 4.

Bang 4. Béc tinh ky thuat ctia cac giah chéng mém lwa chon

do st g Bon Gia tri o b
o \ : Ghi ch
2 Tén dac tinh Vi ZRY16/35L | ZRY35/45L rend
1 |Chiéu dai xa dan huwéng mm 500x200 478 Xa dan hwong va xa chinh,
"2 |Kich thudc xa chinh (xa néc) | mm | (530+1050)x320 | 2384x320 | Xa che chan va xa duoi lién
3 [Kich thugc xa che chan mm | (375+880)(320x330)| 1732x320 | k€t truc quay; xa chinh va xa
= . — che chan lién két co dinh, gilra
4 |Kich thuwoc xa dudi mm 1200%280 1200x320 | cac gia co 3 mdi lién két xich
b, (CHTieU. c40 gia 10l d8 Wheq) ... 3500 4500 | Chidu cao khau téi da
-~ |hwdng vudng goc vach tru via
W % [Chisy cao gia o1 thisd 160, 00, 1600 3500 | Chidu cao khau téi thidu
hwéng vudng goc vach tru via
7 |Kich diéu khién xa dudi ®100~370 ®100~370 | 01 kich/gia
8 |Khoang céach tam 2 gid lién nhau| mm 350 350
9 |Ap lwc tram bom dinh mirc MPa 20 20
10|Loai dau st dung Dau nhi hoa M10
11|Cét thay lwc 2 chiéu DH24-400/110S
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Gian chong mém ZRY16/35L 14 loai méi dwoe
ap dung trong thuc té tai mé Méng Dwong. Céng
suat 16 cho thay ddi tiy thudc vao viéc khai thac
16 cho' ¢6 mién chiéu day 1,6+2,5 m, hay 2,5+3,5
m, dwoc |4y trung binh bang céng suét thiét ké
tai mdé Héng Thai la 90.000 tdn/nam (v&i cling
chiéu dai 1o cho).

Gian chéng ZRY35/45 da dwgc ap dung tai moé
Héng Vién (Tan Cwong, Trung Qubc). So véi cac
loai gian chéng mém da ap dung trong nwdc tai
Héng Thai, Udng Bi va Méng Dwong, gian chéng
mém ZRY35/45L c6 kich thuéc khoang khéng
chéng gil® I&n hon, twong Gng véi chidu day via
khai thac tir 3,5+4,5 m, nén vé& nguyén tac, cé kha

n&ng xay dyng cdng suét 16 che' va nang suét lao
ddéng cao hon (vi cdng tac t6 chive san xuét co ban
giébng nhau). Tuy nhién, két qua danh gia diéu kién
dia chét cac khu vuc c6 kha nang ap dung cong
nghé khai thac 16 cho xién chéo, chéng gitr bang
gian chéng mém ZRY35/45L tai md Khe Chubi cho
thdy, via than c6 mirc dd bién dong vé chidu day,
géc dbe trung binh. Pay 1a dac diém khong thuan
loi néu so véi diéu kién cac khu vuwc ap dung tai

Héng Thai, Udng Bi, anh hwéng dén cong tac khau

than, diéu khién ha gian va ctng cb 16 cho, dé do
anh hwdng dén cong suét |6 cho. Vi vay, céng suét
I6 cho gian mém ZRY35/45L |4y theo kinh nghiém
tai mé Hdng Vién va ciing bang 90.000 tAn/nam.

Béang 5. Lich biu khai théc va chuyén dién khai thac 1o cho ZRY 35/45L - Day chuyén 1 (Mé Khe Chudi)

o T:%\n Tén 16 cho Trip Iul’(n_)’ng E:éng Thc‘ﬁ gian khai thac (nam) nam thc
via nghiép (tan) 1 2 3 4 5 6

1] \ia |_Phén tang +300/+370 46.700 46.700

2 5 Phén tang +260/+300 82.500 43.300 | 39.200

3 Phan tang +160/+212 124.000 87.600 | 36.400

4 | Via |-4-4 53.200 50.800 | 2.400

5| 4 1-4-6 195.000 ; 53.600 | 90.000|51.400
Téng cong 501.400( 90.000 | 90.000 | 90.000 | 20.000

Bang 6. Lich biéu khai thac va chuyén dién khai thac 6 cho ZRY 35/45L - Day chuyén 2 (MG Khe Chuobi)

No Tén |Ténlo Trlr lwong Thoi gian khai thac (nd@m) nam'thir
via | chg | cbng nghiép (tan) 1 2 3 4 5 6 7

1| Vias | II-54 187.900 85.800| 90.000| 12.100

2 [-4-3 94.200 90.000( 4.200

3| Viad | I-4-5 129.300 77.900 | 51.400 X

4 [1-4-8 154.300 38.600 | 90.000-| 25.700 |
Téng cong 565.700 90.000 | 90.000 [-90.000 | 90.000 | 90.000 | 90.000.| 25.700

Bang 7. Lich biéu khai théc va chuyén dién khai thac 16 chg ZRY 16/35L - Day chuyén 3 (M6 Hb Thién)

Tr lwgng Thei gian khai thac (ndm) nam thie

Ne| Tén vi Tén 16 cho 5 ié

én via chc congzjt gr?)hlep 1 5 3 4 5 6
1 LC21-V5V-Khu lll 101.900 45.000 | 56.900 :
2| ViabV | LC22-V5V-Khu llI 152.800 33.100 [90.000 | 29.700
3 LC32-V5V-Khu Tay 128.500 60.300 | 68.200 | -
4| \igsT |_LC61-VST-Khu | 61.100 21.800-)39.300
5 LC54-V5T-Khu | 44.700 44.700

Tdng cdng 489.000 45.000 | 90.000 |90.000 | 90.000 | 90.000 |84.000

2.4. Nghién citru x8y dwng phwong dn day
chuyén khai thdc

Trén co s& lwa chon cdng suét cac 16 cho gian
mém ZRY35/45L va ZRY16/35L [2], va phan tich

m CONG NGHIEP MO. S0 3 - 2018

ké hoach dao 10, khai thac giai doan 2017+2025
clia cac moé ham 16 thudc Tong Céng ty Bong Béc,
c6 thé xay dwng lich khai thac cho 03 day chuyén
hoat dong dong théi, vé&i thdi gian khiu hao thiét bi

.
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téi thiéu 05 nam, nhw sau:

> Day chuyen 1- ZRY 35/45L. Céac I cho thudc
via 4 va via 5 mé Khe Chudi-Céng ty 91 gédm: Phan
tang +300/+370 via 5 mdé Khe Chu0|—>phan tang
+260/+300. via 5 mdé Khe Chubi—phan tang
+160/+212 via 5 mé Khe Chubi—|-4-4—1-4-6.

)> Day chuyen 2 - ZRY 35/45L. Céc 16 chg thude
via 4 va via 5 mo Khe Chubi- Cong ty 91 gom: I1-5-4
—>I-473—>I—4 5—11-4-8.

» Day chuyen 3 -ZRY16/35L. Céac 1o cho’ thudc
via 5V va via 5T md H& Thién-Coéng ty 618 goém:
LC 21-V5V-Khu [lILC 22-V5V-Khu Ill5LC 32-
V5V-Khu Tay—LC61-V5T-Khu I-LC54-V5T-Khu |.

““Chi tiét lich khai thac clia cac day chuyén xem
cac Bang 5, Bang 6 va Bang 7.

Trén co s& thiét ké chi tiét cho day chuyén sb 1
-.str dung gian. chong mém ZRY 35/45L, ap dung
cho é4c 10 cho ¢ digu kién dia chat nhw: chiéu day

via tr 3,5+4/5 m, trung binh 4,2 m; géc déc via:

trung binh 75b chiéu dai Io cho xién chéo 100 m;
da vach truc tiép:thudc loai 6n dinh, da try thudc
loai bén vitng trung binh [3]. ket qua tinh toan céac
chi tiéu kinh té-ky thuat chd yéu cho thay, cong
suét 1 chg trung binh dat 90.000 T/nam, nang suat
‘lao dong trwe tiép dat 6,4 T/cong, chi phi mét 16
chuan bi 11,4 m/1000 tan than, ty 1& tén that 17,8
%. Cac két qua tinh toan cho thay hiéu qua vuwot
trdi cia cdng nghé so v&i cong nghé khai thac 10
doc via phan tadng hién c‘:’ang ap dung tai mo trong
cung diéu kién.

3. Két luan
Cac két qua nghlen ctru cho théy, trong glal

® doan 2017+2025, Téng Céng ty Béng Béc c6 thé

=

trién khai ddng thoi 02-day chuyén 10 chg gian
mém ZRY35/45L tai mé Khe Chuél (Coéng ty 91),
va 01 day chuyén 16 chg gian mém ZRY16/35L tai
mé Hbé Thién (Cong ty 618) v&i cong suat mdi day
chuyén *khoang 90.000 tan/nam. Viéc ap dung cac
day chuyén coéng nghé ndi trén sé dong gop
khoang 55 % tri¥ Iwvgng than khai thac tir déi twong
via dbc cuafTong Codng ty trong giai doan hién tai.
,Trén co s& do, Cong nghé khai thac sé dugc ddi
mo’r g|up tang san lwong va nang suat lao dong,
gidm tbn that tai nguyén, dac biét la nang cao mirc
60 an toan va cai thién diéu kién lam viéc cho
nguo’l lao déng.d

TAI LIEU THAM KHAO
1. Bao céo dia chét, ho so thiét ké quy hoach
cac mé ham 16 thudc Tdng Coéng ty Péng Bac, cac
tai ligu hién trang khai thac do cac cong ty thanh
vién cung cap.
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2. Bao cao hoi thao “Danh gia két qué ap dung
cong nghé khai thac 10 cho xién chéo s dung gian
chéng ZRY trong diéu kién via dbc trén 45° va kha
nang mé& réng tai cac mé ham 10 vang Quang
Ninh”, Vién Khoa hoc Coéng nghé Mo-Vinacomin,
2016.

3. Bao céo tbng két Pé tai “Nghién ciru danh gia
kha néng ap dung cong nghé khai thac 16 chg' xién
chéo st dung glan chéng mém ZRY tai cac md
ham 16 thudc Téng Cong ty Bong Bac”, Vién Khoa
hoc Cong nghé Mé-Vinacomin, 2017.
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SUMMARY

. This article introduces the results of the
| study on the application of the exploitation

. technology using the supporting system ZRY
- in the coal mines of the North East |
| Corporation. = :
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two shafts
the |

The article introduces the
method and notes on

| orientation ;
| accuracy of coordinates when passing them
| through two shafts: :
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