THONG GI0, AN TOAN VA BAO VE MOI TRUONG

&

NGHIEN CUU CAC GIAI PHAP GIAM THIEU NGNG BO BUI
VA CAI THIEN PIEU KIEN VI KHi HAU ¢
TAI CAC GUONG LO PAO CUA MO THAN NUI BéO .

NGUYEN VAN QUANG, NGUYEN VAN THINH *

w0 than ham Id Nui Béo dwoc quan ly bdi
\I Cong ty C& phan than Nui Béo-Vinacomin.
Sau khi két thuc khai thac phan nong bang
phwong phap khai thac 16 thién, phan sau ctia md
than NGi Béo dwoc chudn bj khai thac bang
phwong phap khai thac ham [o.

Thoi gian qua, mo dang trong giai doan xay dwng
cac dwong 16 xady dwng co ban va cac duo’ng o
chuan bj dé phuc vu cho dw an khai thac phan sau
bang phwong phap khai thac ham 16. Hién nay, mo
dang thi cong dong thdi 6 gwong 16 dao, chu yeu 1a
cac duwong 16 doc via va cac dwang 16 thwong. Trong
6 guong 16 thi ¢d 2 gwong c6 nong dod bui vuot qua

gi¢i han cho phép theo QCVN 05:2013/BTNMT, 1 -

dwcng 16 o nhiét dd vwot qua gi¢i han cho phép va
ca 6 dudng 16 déu co do am virot qua gi¢i han cho
phép theo Quy chuén quéc gia vé an toan trong khai
thac than ham 16 QCVN 01:2011/BCT.

Bai bao da nghién ctru, phan tich, danh gla ky didu
kién dia chat—mo dac diém cong nghé dao chong 16, do
dac xac dinh ndng do bui, nhiét 4, d dm va téc do gié
tai cac guong 16 va dé xuét cac gidi phap ap dung phu
ho’p nham gidm thiéu Iwong bui phat sinh, cai thién
diéu kién vi khi hau (nhlet do, do am va toc do gio) tai
cac guong 1o dao clia mé than Nui Béo. Bac biét da ap
dung két qua nghlen ctru cho dudng I@‘thu’o'ng mo 1o
cho 31152 mirc -30 tai mo than Nui Béo va dem |ai
két qua kha quan, dua néng dd bui phat sinh tai
guong 16 vé trong glm han cho phép theo QCVN
05:2013/BTNMT va cai thién diéu kién vi khi hau
tai gwong 16, dap tng theo Quy chudn quéc gia vé
an toan trong khai thac than hadm 16 QCVN
01:2011/BCT. .

1. Dac diém cong tac dao 16 tai mé than Nai
Béo [1]

Thuc hién cong tac chuén bj va chuan bj rudng
mé phuc vy cho viéc khai thac, md than Nui Béo

m CONG NGHIEP MO. SO 2 - 2019

Trurong Pai hoc Mé-BDia chat
Email: vanquanghumg@gmail.com

dang tap trung dao 6 guong 1o voi tiét dién tir 8,4
dén 12 m? dé la: thwong 32252 murc -50/-30; doc
via théng gié 31152 -30; doc via van tai -50;
thwong TGVT -35/-20; 16 DVVT 41103; thuo’ng mo
16 chg 41105. Cac dwéng 16 nay déu chuan bj trén
via 11 va phan bé trértoan ma.

Cong nghé&:dao 10 tai mé than NUI Béo hién nay
dang sw dung cong nghé khoan nd min, voi loai
thudc nd st dung 1a thudc nd nhi twong an toan
str dung cho mé than ham [o. Cong tac khoan 16
min tai cadc'guwong 16 dao clia mé than Nai Béo st
dung may khoan PM-18 ¢cho cac gwong 10 than va
st dung may khoan PM 24 cho cac guong 16 da.

2. Két qua do dac néng do bw thong s6 vi
khi hau thyc té tai moé -

2.1. Két qua do dac néng 'do bUI ,".‘. T s

Trong dao 16 néi chung va & mo than*Nui Béo
n0| riéng, bui phat sinh cha yéu & cac kh}éu Khoan,
nd min, xuc béc, d‘ao 16 chan cét, dwng vi chong,...
Két qua do dac ndng dd bui trong céac guong dao
16 dwoe thé hién trong Bang 1.

Tir két qua do dac thuc té& cho thay nong dé bU|
tai cac gwong 16 dao kha cao, trong6 guong 1o
dao thi co hai gwong 16 cé ndng dd bui vuot qua
gi&i han cho phép.

2.2. Ket qua do dac diéu kién vi khi hau

Két qua do dac cac théng sb diéu kién vi khi au
mo tai cac gwong 10 dao ctia mé than NUi Béo diroc
the hién trong Bang 2. TUr két qua do dac cac'thong
s6 co ban cua didu kién vi khi hau va so sanh, vé&i
quy chuan cho thay tbc do gi6 dich chuyen ﬂ'eng
cac dudng 10 déu dam bao diéu kién cho phep, dsé
am tai cac guong 16 déu vuwot qua quy. chuan cho
phép, nhiét do tai cac gwong I hau hét déu dam
bao, chi cé nhiét d9 tai gwong 16 Doc via théng gi6
31152 mirc -30 vuot qua quy chuén cho phép.
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H.1. So dé dao chbng Io doc -w’a théhg gi6 31152 murc -30

Bang 1.:Két,qua do dac bui tai céc duong Io chuén bj [2]

. . ; . Néng dd bui tai cac gwong | Gidi han néng dd bui theo QCVN
e Tendrong o 1, ug/m’ 105:2013/ BTNMT, pg/m®
1 | Thwong 32252 mire -50/-30 302 «~ 300
2 | Doc via théng gié 31152 mirc-30 |* 313 300
3 [Doc via van tai mec -50 b 295 300
4 |Lo thwong TGVT -35/-20 252 300
5 |Loé DVVT 41103 284 300
6 | Thweong mé 16 cho 41105 278 300

Béng.2. Két qua do dac théng sb vi khi héu tai céc dudmg 16 chuén bj [2]

Cac théng s vi khi hau Theo Quy chuan _
Ne Tén dwong 10 Téc dd |Nhiétdo, [ Do am, | Toc do gio, | Nhiét do, | Do am,
" ) gié, m/s °C % m/s °C %

1 | Thwong 32252 mirc -50/-30 0,35 29 96 0,25+8 <30 80
2 | Doc via'théng gi6 31152 mirc-30 0,36 30,5 96,5 025+8 <30 80
13 | Doc via van tai mtrc -50 0,27 28 95 0,25+ 8 <30 80
4 | Lo thwong TGVT -35/-20 0,54 28,5 92 0,25+ 8 <30 80
5 | Lo DVVT 41103 0,40 28 97,5 0,25+ 8 <30 80
% | Thuong mé 16 chg 41105 0,39 29 94 0,25+ 8 <30 80

3. D& xuét, Iwa chon cac giai phap giam thiéu
ndng d6 bui va cai thién didu kién vi khi hau tai

cac gwong |6 dao mé than Nuai Béo

.3.1. Pé xuéat cdc giai phdp giam thiéu néng

dé bui va cai thién diéu kién vi khi hdu

3.1.1. Chéng bui va cai thién diéu kién vi khi
héau bang phuong phép théng gi6

Théng gié 1a phwong phap chéng bui va cai
thién didu kién vi khi hau rat hiéu qua khi dae 1.
Két qua nghién ctru clia nhiéu chuyén gia da cho

CONG NGHIEP M0, 50 2- 2019 [
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thay, d& hiéu qua chdng bui va cai thién diéu kién
vi khi hau tét nhat can tao ra toc do gio téi wu &
gwong 16 1a: 0,5 dén 0,7 m/s [4].

3.1.2. Chéng bui va céi thién vi khi hau trong
céng tac khoan 16 min

Khi khoan céc 16 min sé tao ra bui hay mun
khoan & day 16 khoan, nhiét do sinh ra tai mii
khoan. Bé xtr ly khéng cho lwong bui phat sinh nay
tung vao khéng khi & khu vwc khoan, nguwoi ta cé
thé st dung mét trong cac gidi phap sau: khoan
wot; khoan khé véi bién phap huat va loc bui va
khoan ban wét (khoan véi bién phap dung bot khi).

» Khoan wét - Khi khoan ap dung bién phap
rira 16 khoan bang nwéc. Nhd bién phép nay nén
bui khéng thoat ra khaéi 16 khoan dwéi dang tw do
ma hén hop véi nwéc roi bi day ra ngoai duwéi dang
dung dich. Viéc rira I6 khoan cé the bang cach
cung cép nudc doc truc va cung cap nwéc bén
swon. Khi riva 16 khoan béng cach cung cap nuéc
doc truc, nuée di vao ranh clia can khoan qua ranh
& chodng va ranh & than bua. Cach cung cap nwéc
doc truc nay dwoc ap dung cho may khoan khi ép,
may khoan dién cim tay, khoan dién co6 edt d&.
Hiéu qué gidm bui cla bién phap chéng bui nay
dat 95:97 % so vo&i khi khoan khé, khong chdng
bui va trong da sb cac trwdng hop ndng do bui dat
dwéi mire ti da cho phép. Lugng nwéc can cung
cép cho 16 khoan dé dat dwoc hiéu qua khir bui
khéng dwoe nhd hon 3 lit/phat dbi véi may khoan
hang nang [4].

» Khoan ban wét (khoan ¢6 chdng bui bang bot
khi). Bot khi sinh ra nhé& dwa khi nén vao mét loai
dung dich nhat dinh. Bot khi dwoc sinh ra nhw thé
dwoc bom vao 16 khoan hodc vao miéng 16 khoan
thay thé nwéc. Luwong nwéc tiéu thu trong phwong
phap chong bui nay la rat nhd, cho nén phuong
phap chéng bui nay dwoc chi dan st dung & mo
thiéu nwée hodc can gidm tiéu thu nwec nham bao
vé diéu kién vi khi hau hodc bao vé dat da & nén
dwdng 16. Béng thei, phwong phap chdng bui nay
cting nén str dung khi khoan 16 khoan nghiéng va
16 khoan dirng [4].

» Chéng bui khi khoan vé&i VleC hut va loc bui.
Trong trweéng hop nay, bui phat sinh do khoan sé
dwoc hut ra khéi 16 khoan hodc qua ty khoan, hoac
qua miéng |6 khoan.

Néu hat bui & miéng 16 khoan, thi khi d6 st
dung mét sb thiét bi bit miéng 16 khoan, con khi hat
bui tir day 16 khoan, cong viéc hat bui sé dwoc tién
hanh nh& ty khoan hodc nhé& khodng khéng gian
gilra ti khoan va 6ng kim loai dwa vao 15 khoan.

3.1.3. Chéng bui va céi thién diéu kién vi khi
hau khi né min

Cong tac nd min la mét trong nhirtng ngudn tao

N cone NeHiEP mO. S5 2 - 2019

bui chu yéu trong ma, gia tdng nhiét do tai khu v

né min. Cac phwong phap chdng bui va cai thién.

didu kién vi khi hau (d&c biét Ia yéu t6 nhiét do) bao
gbm: dung man swong nuwdc, treo cac tii nuéc
treo, nap bua nwéc cho 16 min va két hop cac
phuwong phap trén.

LS |

H.2. 'Thu bui tir I6 khoan

» Dung man swong nwéc. Bién phap 'naif tién 7

hanh bang cach tao ra sau guacrng |6 mét doan dai
tlr 10-20 m mét man swong gébm nhwng hat nwéce
v6 cing nhd, cac hat nudc nay lam &m bui khién
cho trong lwgng cua chang’ téng 1én va bat budc
phai l&ng dong; déng thoi cling lam g|am nhiét dé
tai khu virc guong 0.

Dé tang hiéu qua thi can cho thém nwéc Qhun
wot cac chét tham wét, cé thé lam giam 80+95 %
bui. Ngoai ra NG con co tac dung khtr Axit Nitoric.
Nh& d6 ma théi gian théng gid dwoc rutmgan ~h|eu
qua lam giam 6xyt nito tir 50+-60 % [4].

» N& min s dung bua nwéc. Nap bua cho 16
min bang nwéc la dat cac tui nwéc vao 16 min tiép
theo sau 1a cac thdi thudc thay cho dat sét, cac tui
nwéc nay duoc lén chat bang dat sét [4].
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\*Bua nuéc

Bua dit sét (khong nhé hon 150mm)

H4. Nap bua cho 16 min bdng nwéc

V4 clia céc tui-nwoc duge ché tao tir cac ong
Polietylen co dwO’ng kinh nhd hon duwong kinh 16
min 1+3 mm, d4u tdi duoc blt chat hodc dwoc bit
kin b&i van mét chiéu. Khi nd min, nwéc tir bua sé
ban tung ra lam giam bui phat sinh, gidm nhiét dé
cta khéng khi sinh ra b&i vu nd va hap thu mét
phan khi doc (CO, CO,,...) sinhra khi n& min.

» St dung tdi nuwoc treo khi nd min. Hiéu qua
clia phwong phap nay cling twong tw nhw & phuwong
phap nap bua cho 16 min bang cac tui nwée. Cac tui
nwéce duqce treo trwvde grong 16 khodng 1,5+2 m va
ching s& bi nd tung ra khi’min nd, tao nén mét Iép
swong mu trede gwong 16, S lwong tai can thiét
cho mot 1an nd dwoc xac dinh sao cho dbi véi 1 m?
tiét dién 16 sé co khong it hon 5 ti, méi ti cé dung
tich 10+12 lit. Twong tw khi st dung bua nwéc sé
. @8m lai hiéu qua trong viéc glam bui va hép thy khi
ddc, gidm nhiét do sinh ra tir vu nd.

3.1.4. ChérTg bui khi xic béc
+ Khi xtc bdc dat da hodc khoang san sau khi nd
min ¢lng lam phat sinh lwong bui dang ké. Bé
chdng bui trong cong tac nay, ngwoi ta st dung
phirong phap phun twoi bang thd céng hodc bang
céac voi phun ty dong duoc l1ap dat trén may xc.

3.2. Lwra chon cédc giai phdp chéng bui hop ly
va,cai thién diéu kién vi khi hdu cho guwong I6
dao tai mo than Nui Béo -

3.2.1. Cac giai phap dwoc lia chon

Dé dap &ng dwoc yéu cau giam thiéu ndng do
bui‘va ci thién digu kién vi khi hau, ddng thei nang

H.3. Chéng bui va diéu hoa khi hgu nhor phun swong

cao nang suét lao dong can phai phdi két hop cac
gidi phap cho hop ly. Pbi véi cac guong 16 dao tai
mo than NuUi Béo véi dac diém 13 tiét dién dao 16
khéng 16n, hdu hét cac dwong 16 déu dao trong

. than nén cac giai phap dwoc lwa chon nhw sau:

» Trong théng gié khi dao 16: can yéu cau tdc
do-gid di qua dwdng 16 voi tde do 0,5 dén 0,7 mis,
tbc dd gi6 trong dng gi6 <12 m/s, khodng cach tr
miéng &ng gi6 t¢i gwong 16 <10 m nham hoa loang
bui nguyén sinh tét nhat, tranh phat sinh bui thtr
sinh va gidm nhiét do, dd am tai gwong 10.

» Khi khoan 16 min: can st dung cac loai may
khoan c6 mi chup dé thu bui, tranh phat sinh ra
gwong 10. St dung khoan wét hoat khoan ban wét
tai-gwong 16 than sé khéng hop Iy vi hdu hét déu
str dung may khoan dién va tai cac gwong 1o dao
khéng-c6 san nuwérc.

» Khi né min: Nham hoa lodng bui nhanh, hap
thu khi déc va nhiét dd tai gwong 10, nén sir dung
phun swong dap bui dé& tao man swong tai céc
guwong 16 dao. Vé&i phuwong phap nay da dwoc ap
dung rét hiéu qua tai mé than Ha Lam, cho hiéu
qué dap bui dén 70 % va nhiét do tai gwong 16
gidm nhanh chéng sau khi nd min. Phuwong phap
nay dwoc trinh bay nhw hinh H.3. Con phuwong
phap s dung bua nwéc va treo tai nwéc tai gwong
16 s& kho6 khan do thei gian chuén bi bua nwéc va ti
nwéc sé lau. Mat khac néu xay ra hién twong ro ri sé
rat dé din dén ftinh trang min cam hodc chap kip do
hau hét thubc né tai cac guong 16 nay déu la thube
nd khéng chiu nwéc va nd min béng kip dién rét dé
gay doan mach va kich né khéi thudc bat ngo.

» Khi xtc béc: néu da str dung phun swong dap
bui trong qua trinh nd min thi trong khau xdc khong
cén phai st dung phuwong phap chéng bui nira, do
cac hat bui da bi lam dm va trong qua trinh xdc van
st dung phun swong.

» Trang bi bdo hd ca nhan: ngoai nhitng giai
phap chéng bui nhw trén, can phai trang bi bao ho

CONG NGHIEP M. 56 2- 2019 Kl
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chéng bui cho mdi nguoi lao dong lam viée tai
guong 10 nhu: khdu trang chéng bui, ma chéng
bui,..

322 Liwra chon duong Io thiét ké gidi phap
chéng bui va cai thién diéu kién vi khi hau

buong 10 dwoc Iya cheon thiét ké giadi phap
chong bui la 16 doc via thong gi6 31152 mdre -30 tai
mo than NUi Béo co nong dd bui do dwoc la 313
ug/ms, vuot qua gidi han cho phép theo QCVN
05:2013/BTNMT (300 pg/m®), nhiét d6 khéng khi
trong gwong 16 1a 30,5 °C, d6 &m la 96,5 %. V&i
d&c diém la dudng 16 doc via, dwdng 16 dwoc dao
trong via than va cé thoi gian thi cong khéng lau,
voi the do dao 16 hién tai thi 16 doc via théng gio
31152 mic -30 co thoi gian thi céng khoang 70
ngay. Vi thoi gian ngén dwdng 16 ndm ngang nén
nghién ctru da dé xuédt cac giai phap giam thidu
nong dé byi va cai thién diéu kién vi khi hau trong
gwong 1o va giai phap giam thiéu anh hwéng dén
nguei lao dong nhw sau:

> Giai phap théng gid: luén duy tri khoang cach
tlr miéng ong gio tdi gwong 16 14 6 m, tbc do g6 di
trong dworng 10 12 0,5 m;

» Gidi phap phun swong dap bui: dwoc bb tri rihw
da trinh bay trong muc 3.2, tuy nhién swong chi duwoc
phun trong 30 phut saukhi nd min, con khi ¢dng nhan
vao lam viéc thi s€ dirng phun swong. )

Két qua do dac sau khi ap dung giai phap duy tri
toc do gi6 di trong dudng 16 va khoang cach tu

miéng ong gi6 va két hop voi giai phap phun.-

swong dap bui cho thay: néng d6 bui trong duérng
16 cach guwong 16 15 m 1a 202 pg/m®, ndng do bui
tai gwong 16 sau khi nd min va dwoc théng gié tich
cuc (20 phit) 1a 230 pg/ma, da giam 83 pg/m¥(so
voi két qua 313 ug/m trwdc do), nhiét do tai
gwong 16 sau 30 phit nd min la 27,5 °C (giam 3 °C
so v&i két qua do dac trudc do) . Két qua nay nam
trong gi¢i han cho phép theo
05:2013/BTNMT va QCVN 01:2011/BCT.

Ngoai ra véi dac diém l1a dwong 16 dao trong
than nén dé giam thidu bui hit vap co thé nguei
céng nhan, can thiét phal str dﬁng khau trang
chong bui chuyén dung dé gidm thidu anh hwéng
cla bui dén sirc khée cong nhan 1a nhd nhét.

H.5. Mét s méu khéu trang chong bui
dung cho céng nghiép maé

2N conc neiier mo. s62- 2019

QCVN :

4. Két luan

Tir két qua nghlen ctru cho thay, dé giam thleu
néng dod bui, giam thiéu anh hwéng cha bui 856i -
v@i cong tac khai thac mé noi chung va nguwdi lao
dong noi riéng, cai thién diéu kién vi khi hau mc’)
can thyc hién cac cong tac sau: trwdc hét,
trang bj day du cac thiét bi bao ho cho nguoi cong
nhan lam viéc trong mdi trwéng md ham o dé
dam bao an toan bui cho nguwdi lao déng cling Vi
do la viéc tién hanh cac bién phap nhadm gidm
ham lwgng bui va cai thién didu kién vi khi hau
cho gwong 16 nhu: trong khau khoan, can s *
dung may khoan cé thiét bi thubui hoac _gia cbng
phan mi chup dé thu bui 13p cho may khoan
khong c6 thiét bi thu bui; trong khau nd min wu
tién s dung phuong phap phun swong dap bui
nham gidm néng dé bui, gidm nhiét khéng khi
trong gwong 16 va hép thu khi doc sinh-ra t dat
da vasinhra trong qua trinh nd min.

Can dam bao tbc do gié qua cac dwong 10 dao
0,5 m/s dén 0,7.m/s, tbc doé gio di trong ong gio
dam bao <12 -m/s, khoang céach tir miéng Ong gié
téi gwong 1610 m [3].

Két qua ap dung giai phap ddi duwdng 16 doc via
théng gié 31152 mirc -30 tai mé than NUi Béo kha
kha quan voi noéng do bui tai gwong, 1o (noi tap
trung sb Iuong ngu’m nhiéu nhat troﬁg dao 1d) giam
tr 312 pg/m® xuong‘con 230 pg/m®, da giam 83 -
ng/m® (so voi 313 gg/m trwéc d6), nhiét .do tai
guwong 10 sau 30 phut nd-min 1a 27,5 °C (giam 3 "C
so voi két'qua do dac trwdc doy: Két qua nay nam
trong gi¢i. han cho phép - theo QCVN

+ 05:2013/BTNMT va QCVN 01 2011/BCT cai thién

méi truérng lam viéc clia cong nhan.0J .
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THONG 610, AN TOAN VA BAO VE MOI TRUGNG

£

Nhan xét: Két qua dw bao khi khai thac xubng sau
tai cac via than cho thay, dd chira khi Mé tan clia cac
via & mé than Quang Hanh déu ting nhanh chong
theo chidu sau. Khi via 6A cia mé than Quang Hanh
khai thac duwdi mirc -90 thi do chira khi Mé tan tai via
dw bao 16n hon 8 m*/Tke, con cac via khac clia md
khai thac dén murc -200, dw bao dd chira khi Mé tan
tai via 7 va via 6 c6 do chira khi Mé tan I&n hon 8
m3/Tke va khai thac xudng sau hon niva thi dd chira
khi Mé tan s& con tang cao hon niva. Nhw vay moé
than Quang Hanh s& xé&p siéu hang vé khi Mé tan khi
mo tang dd sau khai thac thém vai chuc mét.

4. Két luan

Ttr nhitng két qua ldy mau phan tich va dy bao
béng phuwong phap binh phwong nhé nhat dwa trén
phan mém Excel cho thay & tét c4c via nghién ciru tai
méd than Quang Hanh & nhirng mirc ndng do chira
khi Mé tan it hon & cac mic sau va dw bao cang
xubng sau dd chira khi cang tang Ién va trong thoi
gian t&i via 6A khai thac dwéi mire -90 va via 6, via 7
khai thac dudi mirc -200 md s& chuyén 1&n siéu hang
vé& khi Mé tan. Tir két qua dy bao dd chira khi Mé tan
cla cac via than, tr d& moé than Quang Hanh cé
nhitng ké& hoach loai trir sy nguy hiém clia khi Mé tan
phtl hop d& dam bao an toan khai thac.0
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tdm An toan moé
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Tir khéa: phong ngira; chay né khi Mé tan; dw béo
dd chira khi Mé tan; mo than Quang Hanh; dé séu.

SUMMARY

In order to take effective preventive
measures to avoid the occurrence of

methane gas explosion, the article has made
predictions -about the methane gas content

of Quang Hanh coal mine at different depths.
The paper has developed a forecast diagrams
of methane gas storage at different depths
of mine. Since then, the authors give a
forecast of gas storage at coal seams at
different depths of Quang Hanh coal mine.

NGHIEN CUU CAC GIAI PHAP...

(Tiép theo trang 64)
Tw khéa: diéu kién dia chat-mo, cong nghé déo
chong 16, néng dé bui, nhiét do, dé am, t6c dé gio; giam
thiéu luong bui phat sinh; dieu kién vi khi hdu

SUMMARY

The paper has studied, analyzed and
| evaluated the geological conditions of the
. mine, the technology characteristics of the
exploit-hold heading, determine the dust |
. concentration, temperature, humidity, wind !
| speed in the face heading and Proposed
| appropriate solutions to reduce the amount
- of dust, improving microclimate conditions
| (temperature, humidity and wind speed).
.~ Particularly, the research results have been
. applied for the brake incline at 31152 at Nui
. Beo Coal Mine and .bring about positive
. results, reduce the concentration of dust in
. the face heading to the limit allowed by
. QCVN 05:2013/BTNMT and improving
microclimate conditions in the face heading,
o ensure the National Cods on safety in
underground coal mining QCVN 01:
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