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ThS Pham Buc Nghiép, Truong Dai hoc Mo - Dia chat



LOI NOI DPAU

Haoi nghi Toan quéc Khoa hoc Trai dat va Tai nguyén vai Phat trién bén vitng - ERSD dugc Truong
Dai hoc M6 - Bia chat (HUMG) va céac ddi tac t chic 2 ndm mat 1an dé cac nha chuyén mén trong va
ngoai nudc ty hoi, gioi thiéu nhiing két qua va hudng nghién ciu khoa hoc méi, thao luan vé cac xu thé
phét trién, thach thire va co hoi méi déi vai nhiéu linh khac nhau cua Khoa hoc Trai dat, Tai nguyén va
cac nganh khac cd lién quan.

Tiép ndi thanh cdng cua Hoi nghi lan the nhat nam 2018 (ERSD 2018) va duoc su cho phép cua
B6 Gi4o duc va Dao tao, Hoi nghi Toan qubc Khoa hoc Trai dat va Tai nguyén voéi Phat trién bén viing
Ian thtr hai (ERSD 2020) duoc Truong Pai hoc M6 - Dia chat (HUMG) dang cai t6 chac véi sy phbi
hop dong to chic caa nhiéu don vi quan ly, nghién ctiu khoa hoc, dao tao va san xuat c6 uy tin trong
nu6c gdbm Tap doan Cong nghiép Than - Khoéng san Viét Nam, Tap doan Dau khi Quéc gia Viét Nam,
Téng cuc Dia chat va Khoang san Viét Nam, Cuc Do dac, Ban db va Thong tin dja ly Viét Nam, Vién
Dia chat va Pia vat ly bién, Vién Khoa hoc Dia chit va Khoang san, Truong Dai hoc Cong nghé Bong
Nai, Truong Dai hoc Pong A, Truong Pai hoc Thu Dau Mét, Tong hoi Dia chat Viét Nam, Hoi Khoa
hoc Cong nghé Mo Viét Nam, Hoi Cong trinh ngdm Viét Nam, Hoi Dia chit Thuy van Viét Nam, Hoi
Dia chit Cong trinh va Moi truong Vit Nam, Hoi K thuat N6 min Viét Nam, Hoi Khoa hoc K§ thuat
Dia vat ly Viét Nam, Hoi Tréc dia - Ban db - Vién tham Viét Nam, va véi su tham gia cua nhiéu t6 chirc
va cé nhan khéc.

Céc chu dé chinh cua Hoi nghi 1an nay tap trung vao thao luan cac két qua khoa hoc cong nghé va
huéng nghién ciu méi cua Khoa hoc Trai dat va Tai nguyén thién nhién, Khai thac va sir dung tai
nguyén dia chit, Méi truong va cac linh vuc khoa hoc khac c6 lién quan nhu Co - Dién, Cong nghé
Théng tin, Xay dung, ... ciing nhu viéc tng dung chlng vao phét trién bén vimng dbi véi nhidu linh vuc
khéc nhau cua khoa hoc cong nghé, kinh té va xa hoi.

Trong qua trinh t6 chic Hoi nghi, Ban T chire da nhan duoc sy quan tim cia dong dao cac nha
khoa hoc, chuyén mén va quan 1y trong va ngoai nudc, trong d6 ¢6 hon 300 bao céo khoa hoc lién quan
t6i cac chu dé cua Hoi nghi da dugc guri ti Ban bién tap. Trén co s do, 255 bao cdo c¢6 chat luong di
duoc lya chon va xuét ban trong Tuyén tap tém tit cac béo cdo va Tuyén tap cac bao cao toan vin cua
Hoi nghi. Bao céo toan van duoc tap hop thanh 16 tap, mdi tap tng véi mot chi dé khoa hoc sau:

1. bia chat khu vuc

2. Pia chat cong trinh - Pja chat thiy vin

3. Tai nguyén dia chat va phat trién bén viing

4. Méi trong trong khai thac tai nguyén va phat trién bén viing
5. An toan mé

6. Cong nghé va thiét b khai thac

7. Thu héi va ché bién khoang sdn

8. Cong trinh ngam va Pja ki thudt

9. Vat liéu va két cdu

10. Ky thugt ddu khi tich hop

11. Trdc dia

12. Bdn do, Vién tham va Hé thong théng tin dia ly

13. Khoa hoc Co ban trong linh vuc Khoa hoc Trdi dét va Méi trieong
14. Co khi, dién va Tu dong hoa

15. Cong nghé thong tin

16. Phan tich di liéu va hoc may

Toan b théng tin khoa hoc vé hoi nghi, trong d6 ¢6 Tuyén tap cac béo céo toan vin, duoc dua 1én
trang Website chinh thirc ctia Hoi nghi tai dia chi: http://ersd2020.humg.edu.vn/.

Ban t6 chirc xin tran trong cam on Truong Dai hoc Mo - Dia chat, véi tu cach 1a don vi dang cai
t6 chac Hoi ngh1 cung cac don vi dong td chie da hop tac va gop phan quan trong vao su thanh céng
cua Hoi nghi nay. Cam on cc nha khoa hoc da dong gop cac cong b6 khoa hoc c6 gia tri cho Hoi nghi.
Ban t6 chtrc ciing danh gia cao su nd luc cua Ban bién tap va cac chuyén gia bién tap dé nang cao chat


http://ersd2020.humg.edu.vn/

lwong cua cac béo céo khoa hoc ciing nhu sy ¢é gang 16n ciia Ban thu ky trong viéc chuan bi va to chirc
hoi nghi nay.

Ban t6 chirc mong mudn tiép tuc nhan duoc su hop tac chat ché va gop y chan thanh cua cac don
vi va ca nhan ddi vai viéc chuan bi, t chirc, bién tap, va xuat ban cac bao cao khoa hoc, nham nang cao
chat luong cua cac hoi nghi tiép theo, gop phan thuc diy su phat trién bén viing cua cac hoat dong
nghién ciru khoa hoc, chuyén giao cong nghé thudc cac linh vuc Khoa hoc Trai déat va Tai nguyén va
cac linh vuc khoa hoc khac c6 lién quan.

TRUONG BAN TO CHUC
GS.TS Tran Thanh Hai
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Ban vé anh huong caa cac su ¢6 rui ro, bat trac, khang hoang va dé
xuat xay dung van hoa an toan cho cac doanh nghiép khai thac than

bao Van Chi®", Nguyén Thj Hoai Nga*
Truong Dai hoc M¢ - Dja chat

TOM TAT

Lich sir khai thac than cua Viét Nam trong giai doan 1995 dén nay da tirng xay ra nhiéu vu tai nan lao dong
nghiém trong gay chét nguoi va ton that tai san cho doanh nghiép. Mic du di c6 nhiing du béo va cac bién
phap kiém soét an toan, cac vu tai nan & mic do khac nhau van xay ra. Pa c6 nhiéu cong trinh nghién cau
thdng ke, khao sat, d& xuat céc bién phap giam thleu an toan, v.v... nhung trong cac nghién ctru d6 cling
chi dung lai @ mire d¢ danh gia rui ro cua c4c sy ¢d tai nan, chua danh gia hét dugc cac sw cO muc do nguy
hiém cao hon, gy tai nan sé& thiét hai vé nguoi va tai san nhiéu hon, d6 chinh 1a cac sy ¢d bat trac va su ¢b
(gay ra) khung hoang. Viéc danh gia cac su cb bat tric va khung hoang dé tir d6 co thé dé xuét céc giai
phép xa&y dung van hoéa an toan cho cac doanh nghiép khai thac than vai muc dich an toan hon trong hoat
d6ng san xuat va kinh doanh 1a rat quan trong. Sy an toan trong khai théc than va cong nghiép khai khoang
c6 duoc su Chap nhan cua xa hoi dong vai trd quan trong trong dong gop kinh té - xa hoi ciia nganh va dam
bao phat trién bén vitng. Chu yéu dya vao céc thong tin thir cap, bai béo ban vé anh huong cua cac sy ch
rai ro, bat tric va gay khung hoang cho nganh khai thac than cua Viét Nam, tir d6 dé xuat cac yéu té can c6
dé xay dyng vian hoa an toan cho cac doanh nghiép khai thac than.

Tir khéa: Vin hoa an toan; sy ¢b; rui ro; bat tric; khung hoang.

1. Mé dau

Trén thé gidi, tai cac qudc gia phét trién vé cong nghiép mé nhu Trung Quéc, Pic, Uc, My, Ba Lan,
Nam Phi, Hungary, v.v... san xuat kinh doanh tai cac doanh nghiép khai thac than déu duoc xay dung bai
ban théng qua mot loat cac co ché, chinh sach cua cac co quan quan Iy nha nuéc vé rii ro va minh bach
nhu quan tri rii ro vé tai chinh, hoat dong tuan thu, an toan lao dong (Theodor Schopmann, 2018; Australian
Trade Commission, 2018; C. Kosmoski, 2014; Krystof Krol, 2020; Kobus de Jager, 2018). Cac qudc gia
ké trén ciing nhan thtc rd vai trd cua quan ly khang hoang trong nganh khai thac khoang san khi da c6
nhiing vu khang hoang gay hau qua nghiém trong, phai xi ly trong nhiéu nim nhu vu né & nha may loc
dau Loci ¢ Texas nam 2008 (Marc Gerstein, 2008); su ¢6 nha may alumin Ajka cia Hungary nam 2010
lam thoét ra khoang mét triéu mét khdi chét thai long tir hd bun do, ngap lut mot s dia phwong lan can,
khién it nhat 9 nguoi da chét, va 122 ngudi bi thuong, khoang 40 km? chiu anh huong. Tir nhitng su ¢b da
ting xay ra, cac nude déu ¢ nhitng bai hoc kinh nghiém cho quéc gia ciia minh, nhu viéc giai quyét khang
hoang & Trung Qudc lién quan dén van dé an toan cua cac mo khai thac than phai dong cira 7.000 mé vinh
vién trén toan qudc, rai rac tai 26 tinh va khu ty tri caa Trung Qudc vao nam 2005. Trong d6 quy trinh danh
gia céc su cd rui ro, bat tric va khung hoang va xay dung van hoa an toan la mot cong viéc ma cac qudc
gia c6 nganh khai thac mo phat trién déu xay dung va truyén théng vé no, ciing nhu chia sé¢ nhing Kinh
nghiém téi cac qudc gia cdng nghiép mo méi ndi nhu Viét Nam trong nhidu nam qua.

O Viét Nam, ké tir ngay thanh 1ap Tong Cong ty than Viét Nam (nay la Tap doan Céng nghiép than va
Khoang san Viét Nam, TKV) nam 1995 dén nay, tai cac mo khai thac than thuoe TKV da dé xay ra nhiéu
vu tai nan lao dong (TNLD) & nhiéu mirc d6 niang nhe khac nhau, dang chu y trong s6 d6 s6 vu tai nan lao
dong nghiém trong dan dén chét nguoi la 466 vu, dan dén tir vong 614 ngudi (Tran Ta Ba, 2010). Xuat
phat tir nhitng thiét hai nghiém trong vé& ngudi va tai san cho cac don vi khai thac than, Tap doan Cong
nghiép than va Khoang san Viét Nam trong nhirg nim qua da c6 nhiéu chu trong va quan tam dén véan dé
an toan lao dong, dac biét la cac vu tai nan lao dong xay ra trong cac moé ham 10. C6 nhiéu quy dinh vé an
toan, kiém soat tai nan, nhiéu chuong trinh tap huan an toan vé sinh lao dong, nhiéu cong trinh nghién ciu

*Tac gia lién h¢
Email: daovanchi@humg.edu.vn
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nhu: “Nghién ctru quy luat, phuong phap du bao lugng nudc dong chay vao mo than va dé ra cac giai phap
k¥ thuat nham cai tao hé thong thoat nuéc, du bao nguy co buc nuée & cac moé than ham 1o Cong ty Hon
Gai, Ha Lam, Mao Khé, Théng Nhét, Mong Duong” (Nguyén Van Chi, 2003); “Nghién ciu phan tich danh
gia tai nan chét nguoi trong khai thac than va dé xuat giai phap tong hgp nang cao mic 46 dam bao an toan lao dong”
(Nguy2n Anh Tuén, 2009), “Trién khai ap dung thi diém hé thong quan ly an toan, quan ly rui ro va ké
hoach tng ctiu khan cap trong doanh nghiép khai thac than ham 16 theo quy dinh tai thong tu 43/2010/TT-
BCT ngay 29/12/2010” (Phiing Quéc Huy, 2010); Khao sat, danh gi4 hién trang tai nan lao dong do nguyén nhan
nguoi lao dong vi pham quy trinh, quy pham trong khai thac than ham 1o. Xay dung cac giai phap nham giam thiéu tai
nan lao dong trong khai thac than ham 15 (ap dung thi diém cho mot sé don vi) (Tran Ta Ba 2010), “Phén tich
nguyén nhan tai nan va dé xuét cac giai phép an toan khai thac Lo chg N-6-4 via 6 - khu Nam mo than
Duong Huy” (Bao Van Chi, 2018) va gan day nhét cong trinh “Nghién ctru xay dung b tai liéu an toan vé
ky nang nhan biét, phat hién nguy co, bién phap xtr ly, k¥ ning thoat hiém va chi dan an toan trong cac mo
ham 16 thuéec TKV” (Pinh Van Cudng, 2020). Nhin chung cac cdng trinh nghién ctiu néi trén mai chi dung
lai & mirc d9, khao sat, théng ké, du bao, xay dung h¢ thdng quan Iy an toan, cac b tai liéu tap huan va
danh gia so bo mot sb cac sy ¢b rai ro Xay ra trong qua trinh khai thac than, chua phén tich, danh gia, xay
dyng quy trinh chi tiét danh gia cac su ¢6 rai ro va cao hon mirc d6 rii ro d6 la sy ¢6 bét tric, sy ¢ khung
hoang va xay dung van héa an toan cho nganh than.

Khi cac sy ¢b rui ro, bt tric va khung hoang xay ra di véi doanh nghiép s& 1am nging tré san xuét
trong thoi gian dai, gay thiét hai nguoi va tai san, anh huong dén uy tin, thuong hiéu ciia doanh nghiép,
tham chi doanh nghiép s& bi pha san chi trong mot thoi gian ngan. Do vay dé cac doanh nghiép phét trién
6n dinh va bén vimg, trong d6 c6 Tép doan TKYV, can thiét phai xay dung quy trinh nhan dién va dénh gia
céc sy ¢6 rui ro, bét trac, khung hoang va vin hoa an toan, coi trong va ly bién phap phong ngura lam wu
tién hang dau. Mot doanh nghiép ¢6 van hoa an toan viing manh thudng cé it hanh vi ¢ thé dua téi rui ro,
va bai vay doanh nghiép d6 s& c6 ti I¢ tai nan lao dong thap, ti 1¢ thay do6i lao dong thap, ti 1¢ xin nghi/véng
mit ciia nguoi lao dong thap, va nang suat lao dong cao. Céc nghién ciru cua Hoi An sinh an toan mo thé
gidi ISSA Mining cho thay cac doanh nghiép dau tu vao phong ngira thuong ¢ ning suat cao hon 40% so
vé6i cac doanh nghiép khéc. Pay thuong la nhitng doanh nghiép hét suc thanh cong bai ho vuot troi trong
tat ca cac mat. Ngoai ra, khi xay dung dugc vin hoa an toan, doanh nghiép con cé thé nhan dang duoc rai
ro, danh gia mic do thiét hai tir rui ro, nhan dang duoc cc su ¢b bat tric, kiém soat dé han ché xéc suat
phét sinh khing hoang do khéng quan 1y dwoc rai ro va bét tric, bén canh viéc quan 1y duoc cac khang
hoang thuan tiy. Vin hoa an toan 1a tai san vo hinh va vo gia caa mdi doanh nghiép, 1a mét bo phan trong
vin hoa doanh nghiép. Noi dung bai bao dé cap téi nhitng van dé c6 ¥ nghia Iy luan va thuc tidn nhit dinh.

2. Khai quat chung vé qua trinh nhan biét va danh gia dznh hwéng cia cac sw ¢d rii ro, bét tric va
khiing hoang
2.1. Phan bigt cac sw co rui ro, bat trac va khiing hodng

Trong nhitng nim qua nganh than da xay ra nhiéu vy tai nan lao dong nghiém trong mic du da cé nhiing
du béo, tham chi nhiéu vu tai nan xay ra con trén muic do da danh gia rui ro, 6 chinh 1a cac su ¢b bat tric,
sur ¢6 khung hoang. Vay thi sy ¢6 rui ro 12 gi? Su ¢ bat tric va su c6 khung hoang la gi? Trong bai béo nay
chdng tdi tién hanh 1am rd va phan biét cu thé nhu sau:

Rui ro: La nhitng su c6 xau xay ra c6 thé du bao duoc hoic co thé tinh xac suat xay ra dugc.

BAt tréc = Rui ro + Nhitng su ¢4 Xau xay ra nhung khong du béo trude dugc.

Khang hoang = BAt tric + yéu té “ngudi thir 37 (con goi 1a yéu td truyén thong).

Nhu vay c6 thé thiy 3 khéi niém rai ro, bat tric va khung hoang 1a 3 khéi niém tuy khac nhau nhiing c6
su lién hé nhat dinh khi cac su cé x4u xay ra & cac cp do nguy hiém khac nhau.

2.2. Pdnh gi& dnh hwéng ciia Cac sw €4 rii ro, bét tridc va khiing hodng

Dé 1am rd va phan biét mirc d6 anh hudng cua céc sy ¢d rui ro, bt tric va khang hoang. Ching tdi phan
tich cu thé mot sé cac su ¢b theo cac cap do d6 nhu sau:

Sw ¢ riii ro: Vao khoang 0h50° (ca 3) ngay 08/11/2010, tai 10 chg mirc -80 + -65 khu 11 via 14 thudc
cong trudng 26/3 - Cong ty C6 phan than Ha Lam-TKV. Cap cong nhan gom hai ngudi (ciing bac thg 4/6)
dugc giao nhiém vu khau than va di chuyén gia thuy luc di dong XDY trong khu vuc 10 chg. Trong khi
dang tién hanh cang c6 tai khu vuc gia s6 6 + 7 thi xay ra sy ¢d ri ro tut 1 than & guong va néc 10, gy tai
nan, mac di da c6 du béo va kiém soét an toan trong qué trinh khai thac. Tuy nhién cac can bo chi huy san
xuit va nhém cong nhan thyc hién cong viéc cing c6 tai gia s6 6, 7 thiéu kinh nghiém, thiéu quan sat, chua
nhan dinh dugc mirc do nguy hiém cia guong 10 than bé roi, ngam nudc v.v.... dé c6 bien phap xir Iy phu
hop, an toan. Hon nira cdng tac kiém tra, gidm sat trong qua trinh thi cong cua can b tir phong ban Cong



ty dén phan xudng chua sau sat, chua phat hién va du bao dugc nguy co mat an toan dé c6 bién phap phong
ngira b6 sung. Nhitng sy ¢ twong tu nhu vy da tirng xay ra trong qua kht, tai cac doanh nghiép thugc
TKV, do d6 cac doanh nghiép c6 thé du bao duoc dang su ¢d, xac suat (hoac tan suat xay ra) va céc thiét
hai c6 thé phat sinh.

Sw ¢cb bt tric: Trong nhimg nim qua, trong hoat dong khai thac than ctia minh, TKV d tirng xay ra
rat nhiéu cac sy cd bat tric. Dién hinh ngay 7/6/2019 tai 16 chg muc -70/-45 via 9 cua phan xuong khai thac
1 ¢ Cong ty than Ha Long - TKV xay ra hién twong buc nuéc dan dén 01 nguoi chét va 01 ngudi bi thuong.
Mic du da c6 canh bao nguy hiém va du béo cac sy ¢b buc nudc va bun sé xay ra. Tuy nhién cong tac chi
huy san xuét, kiém soat an toan va kiém soét cac yéu té nguy hiém tai 10 cho chwa dam bao yéu cau, chua
ludng trude duge nguy co mét an toan tai khu vuc 10 chg dang khai thac co nudc chay nho vao ludng pha
hoa, tai doan 16 c6 do ddc thay d6i nén cac bién phap phong tranh chwa higu qua; khi nude tich dong hoa
|an than cam ton dong trong luong pha hoa tao thanh lugng than ban sét du Ion da lam buc méi ndi ludi
thép B40 phia ludng pha hoa tai vi tri 16 cho ¢6 sy thay dbi vé do dbc, tran ra ludng guong gy tai nan lao
dong cho 02 cdng nhan. Nhom tho khdng cung cb khau va luéi thép B40 Iu0ng phé hoa ¢am bao yéu cau
khai thac an toan, chua nhan dinh dénh gia hét cac nguy co mat an toan dé ¢ bién phép phong ngira hitu
hiéu, din dén tai nan lao dong. Cong tac kiém tra, kiém soét an toan cua can bo nhan vién cac phong Ky
thuat, An toan, Diéu khién san chua siu sat, nén khong phat hién dwoc ton tai, vi pham dé cé bién phap xir
ly, phong ngtra. Céc su ¢ dang nay it xay ra tai cac doanh nghiép trong TKV, do d6 ngudi quan 1y ciing
nhu céng nhan khong ludng trude dugc nhitng kha ning c6 thé xay ra va nhiing thiét hai kéo tho.

Ngay 29/3/2017 tai 10 chg via 6 Bong muc -150/-80 thudc phan xudng khai thac 8 cua Cong ty than
Mao Khé xay ra su ¢ bt tric, nhém cong nhan gém 4 nguoi duoc giao nhiém vy tai than trong 10 cho,
khoang 22h30’ trong khi tai than 01 cong nhan da bi truot ngd vao mang trugt gay vd xwong miii, trat dot
séng ¢6 dan dén tr vong. Pay ciing 1a sy ¢d khong du doan trude dugc dan dén tinh trang chét nguoi.

O mét s6 cac vy nd khi mé tan nhu & tai mo than Mao Khé nam 1999 da cudp di 19 sinh mang cong
nhan hoac su ¢ nd khi mé tan tai mo than Khe Cham nam 2008 lam 08 nguoi chét va 20 nguoi bi thuong.
Mac du da c6 canh bao va cac bién phap phong ngura tuy nhién sy cb xay ra rat bat ngo, khong thé du doan
duoc thiét hai vé nguoi lai nghiém trong dén nhu vay.

Sw c6 khiing hoang: Cubi thang 7 dau  thang 8 ndm 2015 dot mua 16n Ky luc trong vong 40 ndm qua da
gay anh huong nghiém trong dén san xuét kinh doanh ciia TKV. Hu hai niang né ¢ 16 mo than khi nuge
chay x4i xa cudn trdi hang nghin tan than ra ngoai. Nganh than phai dimng toan bo hoat dong san xuét dé
tap trung ctru mo. Tinh tir ngay 24/7/2015 dén 6/8/2015 nganh than bj thiét hai 300.000 tan than, anh huéng
truc tiép dén viéc lam, thu nhap cua khoang 80.000 thg mo; thiét hai kinh té 1én dén 4.600 ty déng. T ngay
thanh 1ap dén nay, day chinh 1a sy ¢ nghiém trong nhat, chwa tirng xay ra trong lich str, ngoai tam duy béo,
kiém soat cua TKV. Sy ¢ nay khong thé noi d6 1a nhitng su ¢6 rai ro hoic su ¢b bat tric ma chinh 1a su ¢6
khiing hoang cho hoat dong san xuét va kinh doanh caa nganh than. Khi su ¢6 xay ra da duoc lanh dao cap
cao cua Tap doan, UBND tinh Quang Ninh, tham chi Chinh phu, cac B9, nganh Trung wong tich cyc don
dbc chi dao khic phuc su ¢b. Do nhirng thiét hai I6n vé tai chinh, ciing nhu anh huong sau rong dén hoat
dong ctia cac mo va trong toan nganh, sy khac phuc caa TKV phai thuc hién trong mot khoang thoi gian
dai

Hinh 1: Mét s6 hinh dnh thiét hgi ciza nganh than do si cé khing hodng nam 2015(Vietnamnet.vn)

3. P& xuit xay dung vin héa an toan cho cac doanh nghiép khai thac than cia Viét Nam

Nhan thirc dwoc tim quan trong cua van dé dam bao an toan lao dong trong khai thac va san xuét than,
trong nhiéu nam qua Tap doan Cong nghiép Than - Khoang san Viét Nam khong nging nd lec nghién ciu
d8& xuét cac giai phap dam bao an toan cho cac don vi san xuit than. Tuy nhién dé huéng t6i va hinh thanh
van héa an toan rd nét trong nganh than, Tap doan can phai xay dung dong bo dugc cac yéu t hinh thanh



nén vin hoa an toan, thé hién ¢ cac muc dudi day:

3.1. Sw cam két va nhat quan trong cong tdc chi dgo ciia lanh dgo Tdp doan

Cac don vi san xuat than phai théng nhét duoc quan diém chi dao xuyén suét cia Tap doan trong qua
trinh khai thac than la “4n toan la trén hét”, git viing tinh than “Ky ludt - Pong tim”. O cac cap do quan
Iy cdng viéc cu thé Tap doan ludn co chinh sach an toan, cac ngi dung thé hién day du cam két cia Lanh
dao cao nhat vé& danh moi ngudn lyc wu tién cho cong tac an toan trong qua trinh khai thac than.

3.2. Y tharc trach nhigm

Ngoai viéc tuan thu theo quy dinh cia Nha nudc lién quan dén an toan vé sinh lao dong, mdi ca nhan
trong to chirc déu cé trach nhiém dong gép vao cong tac dam bao an toan. O cac cap do quan Iy da phan
dinh duoc yéu cau trach nhiém giai trinh an toan & ca cap do ca nhan va to chtc. Trach nhiém giai trinh &
tat ca cac cap da dugc néu cu thé, rd rang trong cac quyét dinh, chi thi, cong van, huéng dan lién quan dén
an toan vé sinh lao dong.

3.3. Méi trwong lam viéc

Trong cac don vi san xuit than cia T4p doan phai luén huéng téi mot méi truong lam viée dam bao
an toan. Toan b can bo cdng nhan vién caa cac don vi trong Tap doan déu dugc giam sat, hudng dan an
toan cho ngudi lao dong, ludn cai tién tao méi truong lam viéc thuan lgi cho can bd va cong nhan vién,
ddng thoi cuing nhau khic phuc va cai tién an toan. Trong quan ly an toan chii dong va tién phong, moi cau
chuyén vé an toan déu déu duoc dua ra thao luan, binh ding dan chu dé té chirc cac hanh dong khic phuc
¢6 hiéu qua, dat duoc giam thiéu rai ro an toan.

3.4. Thdu hiéu ldn nhau

Phai hinh thanh va xay dung duoc sy thau hiéu Ian nhau gitra ngudi quan Iy va nguoi lao dong. Nguoi
lao dong c6 long tin vé viéc Tap doan xay dung mot md hinh lam viéc an toan & tat ca cac khau san xuat.
Ngudi cong nhéan ludn tin twong va thau hiéu rang ban than minh duoc lam viée trong méi trudng khong
con su so hdi, ludn tin vao ddng nghiép va ngudi quan ly.

3.5. Bdo cdo - Hoc hai - Truyén thong

Moi ngudi lao dong dwoc khuyén khich béo cao nhitng vi pham an toan va nhitng mdi nguy hiém méi,
khong c6 ndi so bai trach méng, xtr phat cua cac cap lanh dao, quan Iy hozc ché bai cia dong nghiép. Cac
don vi san xuét than phai c6 thién chi va kha ning rit ra dwoc bai hoc kinh nghiém tir nhitng vi pham an
toan. Viéc thuong phat phan minh, cdng bang, dung chinh sach, ndi qui an toan di céng bd s& quyét dinh
viéc thuc hién b&o céo an toan. Noi dung bao céo an toan cé goc do phan tich, danh gia phu hop, cd ly cé
tinh, du rong, du sau, céng bang trong danh gid va két luan s& c6 anh huong tét dén bai hoc an toan. Can
day manh tuyén truyén, phé bién hon nita vé chinh sach an toan va rat kinh nghiém tir cac sy c6 da xay ra.

3.6. Tinh than tap thé

Khoéng ngimng nang cao kha ning hop tac, phdi hop gitra cac thanh vién trong t, doi hoac nhom va giira
cac nhém vai nhau. Trong qué trinh thuc hién nhiém vy, bat ¢t ndi dung nao ciing déu can dén sy hop tac,
phdi hop, dic biét 1a tai cac co s san xuat. Tinh than tap thé dugc thé hién khéng chi trong cong tac lao
dong, san xuat, chuyén mén, nghiép vu ma con ca trong cong tac diéu hanh, quan ly, trong trao ddi, chia sé
bai hoc an toan v.v...

4. Két luan

Noi dung bai bao da lam rd, phan biét va danh gia mirc d6 anh hudng dén an toan cua Doanh nghiép
Vé C4c CAC s €6 rui ro, bat tric va khing hoang 1a khac nhau. Trén co s& d6, bai bao da dé xuét cac yéu to
hinh thanh nén vin héa an toan Doanh nghiép dé cc don vi san xuét than tiép tuc nghién ctru dé xuét, du
bao anh huéng cua cac su ¢b nay dén an toan san xuat ciia nganh than, chii dong trong cong tac phong ngira
v6i muc dich giam nhe dwoc thiét hai nhidu nhat vé ngudi va tai san cho Doanh nghiép.

Dé nang cao dugc thuong hiéu, tinh canh tranh cling nhu hiéu qua trong san Xuét va kinh doanh ciia
Tép doan TKV can xay dyung véan hoa an toan cho cac don vi. Xay dung van hoa an toan la phai dong thoi
xay dung tat ca cac yéu to trén, tao mot su cong huong, giao thoa phat trlen Moi thién léch giita cac yéu
t5, coi niang, nhe khac nhau d&u 1am han ché viéc hinh thanh va phat trién cua vin héa an toan. D6 ciing
chinh 13 dong luc cua sy phét trién bén viing cua Tap doan, 1a trach nhiém cua ngudi dimg dau va ciing 1a
trach nhiém cua tieng ngudi lao dong trong Tap doan.
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ABSTRACT

Assessment the effects of risks, uncertainties, and crisis - suggestions
for establishment of safety culture in coal mining companies

Dao Van Chit*, Nguyen Thi Hoai Nga*
'Hanoi University of Mining and Geology

The coal mining industry in Vietnam, representative by the Vietnam National Coal - Mineral Industries
Corporation Limited (Vinacomin), has experienced of many fatal accidents with serious loss. Although
there has been forecast and measures of controlling risks, different accidents still happened, causing loss of
various damages. Nevertheless, recent research has not covered loss of uncertain events and crisis of the
corporation. If there could have been appropriate assessment of these events and crisis, managers can
suggest solutions for safety management strategy and the safety culture for coal mining companies,
preparing for better safety conditions for the coal production, sustainable development and especially social
acceptance to operate, which is the most risky factor of the mining industry in recent years.

Keywords: Risks effects; crisis; safety culture; mining companies.



ERSE HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
PRTHSUNGS D /A TA| NGUYEN VO1 PHAT TRIEN BEN VIPNG (ERSD 2020)
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Co ché sut 16 guong than trong cac 10 cho chdng gian co khi hoa
vung than Quang Ninh

Lé Tién Diing™* )
'Bg mén Khai thac Ham 10, Truong Dai hoc M6 - Dia chat

TOM TAT

Noi dung bai béo trinh bay két qua nghién ctru danh gia co ché sut 1o gwong than trong cac 16 chg dai sir
dung gian chdng co khi hoa tai cac mo than ham 10 viing Hon Gai va Udng Bi, Quang Ninh. Sy ¢6 sut lo
guong than tai hai 10 chg co khi héa dién hinh cua ving than duoc quan sét thyc té va phan tich tham van
y kién ki su quan ly hién truong. Nghién ciu chi ra rang sy mat 6n dinh guong trong cac 10 cho viing than
Hon Gai la chu yéu gay ra boi via than tuong d6i mém yéu, trong khi tai viing than Udng Bi rat c6 thé 1a
do anh hudng cua sap d6 vach truc tiép cung viing. Cac mo ham 16 c¢6 diéu kién dia chat tuong tu c6 thé sur
dung két qua tir bai bao dé dy bao nhanh nguy co mét an toan lao dong 16 cho tir giai doan thiét ké mo.

Tirkhoa: Sut 16 gwong than; Lo cho co khi héa; Via than mém yéu; Sap d6 vach tryc tiép.

1. Gigi thigu

Cong nghé khai thac 10 cho chéng gian co khi hoa (CKH) lan dau tién dwoc 4p dung ¢ Viét Nam vao
thang 6/2005 tai Via 13, mo than Khe Cham (nay 1a mo Khe Cham 1). Day 1a cong nghé sir dung gian chong
ma hiéu ZZ(ZT)-3200/12/26 khong c6 két cau thu hdi than noc két hop véi mot mang cao gwong. Qua 12
nam ap dung, tong san luong khai thac dat 3.057.145 tan, voi san lugng nam cao nhat (2006) la 388.168
tan, nang suat binh quan dat 11,7 tin/cong (Cong ty Than Khe Cham, 2017). Trong qué trinh khai thac cac
Via 12-13, céc 10 cho thuong xuyén gap bién dong vé dia chat; trong d6, dat da mém yéu tut 16 trudc guong
khién 10 cho phai dimng khau may dé khau thu cong bang cot thuy luc don két hop xa st xir ly. Tir nim
2015, c6ng nghé CKH khdng ha tran dugc dua vao hoat dong & mo than Nga Hai sir dung gian chéng
ZQY3600/12/28 (Céng ty Than Quang Hanh, 2018) Trong séu thang dau nam 2018 16 cho pha| khau trong
diéu kién kho khan nhu gap dut gy tir thuong cét, via uén nép, guong than va da véch tryc tiép mém yéu
bé roi thudng xuyén xay ra lé guong tut néc. Cling nam 2015, cong nghé CKH khau hét chidu day via dugc
trién khai & Via 11 Cong ty Than Duong Huy sir dung gian Chéng 7Y3200/16/36 (Hinh 1). Than guong va
da vach mém yéu khién su ¢ 16 gwong tut noc thudng xuyén xay ra; 16 cho phai khiu thu cong két hop véi
dong nhoi giit néc dé khic phuc sy ¢d (Lé Tién Diing va nnk, 2019).

Hinh 1. Gian chang ZY3200/16/36 va may khdu I\J/IééOOﬂOO-W iai mé than Duong Huy (Tap chi Nang
lwong Viét Nam 2018)
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Cong nghé CKH sir dung gian chéng cé két cau thu héi mot mang cao VINAALTA 2.0/3.15 dugc dua
vao ap dung tai Via 8, mo than Vang Danh va chia thanh hai giai doan (N6ng 2018). Giai doan | (thang
12/2007-3/2008), cong nghé¢ CKH dugc &p dung nham 1am rd kha nang lam viéc phu hop véi diéu kién dia
chat mo. Giai doan I (thdng 6/2008-12/2013, cdng nghé duoc trién khai trén toan bo chiéu dai 10 cho.
Trong sau nam hoat dong, san lugng trung binh 16 cho 1a 145.673 tan/nam véi nang suat lao dong 3,6-10,8
tan/cong. Tir kinh nghiém cua mo than Vang Danh, cdng nghé nay dwoc trién khai tai mo than Nam Mau
trong thoi gian 8/2010-6/2015. San lugng trung binh dat 142.846 tin/nim va ning suét lao dong 3,1-11,3
tan/cong. San lugng trung binh cua cac 10 CKH néu trén chi dat 32% so vai thiét ké. Su ¢6 16 guong than
va/hoic tut néc duoc ghi nhan 1a mot trong nhimg nguyén nhan dia ki thuat xay ra do anh huong sap dé
cuia véch tryc tiép cang viing khién 10 cho phai ding hoat dong dé xir ly. Ngoai ra, chiéu cao khau guong
I6n (2,5-2,8 m), than ngam nudc va thoi gian dimg 1au ngay ciing gop phan gay ra sut I guong than (Cong
ty Than Vang Danh, 2017).

Cong nghé CKH sir dung gian chdng c6 két cau thu hdi véi hai mang cao duoc ap dung & Viét Nam tir
niam 2015 tai mo than Ha Lam. Theo Céng ty Than Ha Lam (2018), mé 4p dung day chuyén CKH1 & Via
11 sir dung gian chdng trung gian ZF4400/16/28 va qua d6 ZFG4800/18/28 (Hinh 2), va CKH2 & Via 7 sir
dung gian Chong trung gian ZF8400/20/32 va qua do ZFG9600/23/37. Tur ndm 2017 dén giira 2018, CKH1
da dat cdng suét thiét ké trong khi CKH2 dat 81% so vai thiét ké. Trong qua trinh van hanh hai day chuyén
cong nghé, cac 10 cho gap dut gy, goc déc via khong on dinh, than mém yéu dé tut 16 trén noc va truéc
guong. Cac 10 cho phai tién hanh khau cai tao khéng thu hdi than néc dan t6i giam ti 1é thu hdi than. Cac
su ¢b sut 16 nghiém trong khién 16 cho CKH dirng san xuat nhiéu ngay dwoc ghi nhan, vi du, vao céc thang
5-6/2015 va thang 9/2019.

Hinh 2. Gian chéng ZF4400/16/28 va may khau MG 150/375-W tgi mé than Ha Lam (Le va Bui 2019)

Tiép ndi mo than Ha Lam, nhiéu don vi khéac da trién khai cdng nghé CKH sir dung hai mang cao. Theo
Cong ty Than Khe Cham (2017), tir nim 2016 mé than Khe Cham 111 trién khai cong nghé CKH cho Via
14.5 sir dung gian trung gian ZFY5000/16/28 va qua d6 ZFG6200/17/30. Méc du da co6 giai doan dat san
lwong thiét ké nho diéu kién dia chat 6n dinh (Cong ty Than Khe Cham, 2017), vé co ban, 16 CKH hoat
dong trong diéu Kién dia chat phuc tap, than mém yéu bo roi va xay ra nhiéu su ¢ tut 16 truée guong. Tir
nam 2018, mo than Vang Danh trién khai tré lai cong nghé CKH & Via 8 sir dung gian chdng trung gian
ZF4400/17/28 va qua 6 ZFG4800/20/32 (Hinh 3). Theo Cdng ty Than VVang Danh (2018), trong sau thang
dau nam 2018, 16 cho dat ti 16 thu hdi than ha tran 97%, ti 1¢ ton that than 9,3% va nang suit lao dong 22,4
tan/cong, tat ca déu tot hon cac chi tiéu thiét ké. Trong giai doan nay, hoat dong 10 cho dugc bao céo 1a an
toan trir phan than nga ba 10 cho do s gia ting 4p luc nén bi nén ép, v néc dé tut 16.

Céc danh gia & trén cho thdy sut 16 guong than da xay ra trong hau hét cac 16 cho co khi héa ving than
Quang Ninh. O cac muc do khéc nhau, su ¢6 sut 1& ¢6 thé gay gian doan san xuét trong thoi gian tinh bing
ca hoic tuan 1am viéc, gy thiét hai kinh té va mit an toan nghiém trong. D& nang cao hiéu qua ngan ngira
va xtr Iy sut 1, viéc hiéu 1 co ché hién twong trong diéu kién ving than Quang Ninh I1a yéu cau bét budc
va cap thiét. Cac nghién ciru trong nudc (Vi va B3, 2014; Vi, 2015; Dinh, Tran va nnk, 2016; L& va nnk,
2016) di phan nao giai thich dwoc co ché va nguyén nhan hinh thanh sut 15, tuy nhién, méi chi dung lai &
muc do ly thuyét két hop kinh nghiém tir nudc ngodi. Nghién ciu thuce dia trinh bay trong bai bao nay, do
do, s& gop phan nang cao hiéu biét tin cay vé co ché hinh thanh sut 1o, 1am co s& khoa hoc viing chac gidp
xay dung céc giai phap xur ly ¢6 hiéu qua cao. Viéc quan tric thyc dia dwoc thyc hién tai Lo chg 11-1.17



mé than Ha LAm-dai dién ving than Hon Gai, va Lo cho 1-8-1 mé than Vang Danh-dai dién viing than
Udng BI.

Hinh 3. Gian chéng ZF4400/17/28 va may khau MG 170/410-WD tgi mé than Vang Danh (Le va Bui
2019)

2. Quan tric thye dia mé than Ha Lam

Mo than Ha Lam thudc so hitu caa Cong ty C6 phan Than Ha Lam, mot don vi thanh vién cia Tap doan
Cong nghiép Than-Khoéang san Viét Nam (VINACOMIN). Mé nam trong khoang sang than Ha Tu-Ha
Lam, c4ch thanh phé Ha Long khoang 7 km vé phia Dong-Dong Bic. Hién mo dang khai thac bang phuong
phap ham 10 tir mirc -50 dén -300 m céc via V.14(10), V.11(8), V.7(4), V.6(3) va V.5(2).

Qua quan sat hién trudng va trao doi V6i cac ki su quan ly day chuyén CKH, tir thugng ma 16 cho (kich
thudc rongxcao: 7.5x2.5 m) than néc gan nhu sap d6 ngay khi guong dich chuyén. Buéc sap d6 ban dau
cua d4 vach truc tiép 1a 37 m trong khi budc sap d6 thuong ky la 25-37 m khi vach bén viing va 10-15 m
khi véach kém bén viing. Than néc ¢4 ti & thu hdi 100% véi kich thudc sap db trung binh 1a 20-25 cm, 1én
t6i 50 cm khi via than c6 chita d4 kep. Guong than thuong sut 16 trong khoang 10-30 gian theo huéng déc,
va sdu vao guong tbi da 5 ludng, twong dwong 3.15 m. Vung tut 16 phét trién 1én than néc, c6 thé cao t6i
vai mét so vai nén 10 néu khong dugce xir Iy kip thoi.
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Hinh 4. Ap luc cét chéng truéc (xanh) va sau (cam) ciia gian chong so (@) 1, (b) 35 va (c) 71
Lo che 11-1.17 mo than Ha Lam (Le 2020)

Via 11 sir dung gian trung gian ZF4400/16/28 va gian qua do FG4800/18/28. Ap luc chdng giir toi da
cuia cac cot lan luot 1a 35 va 38.2 MPa vai 4p luc thiét lap ban dau khong nhé hon 80% ap luc téi da. Cac
gian c6 cudng d6 chdng gitr 0.729-0.75 MPa, chiéu rong 1.5 m va chiéu dai dam néc 3.75 m. Ap lyc trong
cac cot trudc va sau cua cac gian sé 1 (dau 10 cho), sb 35 (gitra 16 cho) va sé 71 (chan 10 cho) dugc quan
trac tir ngay 16/9/2019 dén 11/11/2019, thé hién trén Hinh 4(a-c). C6 thé thay ap luc cot chu yéu dao dong
trong khoang 15-25 MPa. Ap luc thyc té nay chi dat 43-71.4% &p luc t6i da theo thiét ké. Theo cac ki su
hién truong, viéc bom p luc ban déu theo dang thiét ké cé thé nhanh chong pha huy hé théng thay lyc nhu
tram bom, cép, dng cung cap dich, hoic van an toan cua gian. Thyuc té, ap luc bom ban dau nho duai 28
MPa va chiéu cao cac gian dugc dam bao duy tri bing nhau dé chiu tai dong déu.

3. Quan tric thye dia mé than Vang Danh

Mo than Vang Danh nam & canh Nam cuia dai than Bao Dai, thudc dia phan phudng Vang Danh, thanh
phd Ubng Bi, tinh Quang Ninh. M6 hién dang tap trung khai théc phan 10 giéng khu Vang Danh (0/-175)
sir dung céc vi chdng co khi hda. Lo cho 1-8-1 ra than tir thang 1/2018 va dén thang 9/2018 thi két thic,
chuyén dién sang 10 tiép theo. Tir thuong khoi diém (kich thudc rongxcao: 5.6x2.8 m), guong tién theo
phuong 3-5, 35 va 80-100 m thi than ndc, vach truc tiép va vach co ban lan luot sap dd/giy. Budc sap do
thuong ky ciia vach tryc tiép va co ban lan luot 1a 10-30 va 80-100 m. Lo cho lap dit gian qua do ZFG4800
& dau va chan va gian trung gian ZF4400 ¢ gitra theo huéng dbc. Mai gian chéng c6 hai dong hd do ap luc
dugc gén & cot trude va cot sau. Viéc theo ddi &p luc duoc thuc hién cir mdi 10 gian chéng, ¢ dau va cudi
c4c ca san xuét. Luc chong ban dau khong nho hon 80% lyc chéng lam viéc cua gian. Ap luc trong céc cot
truéc va sau caa cac gian sé 1 (dau 10 cho), sb 30 (giita 10 cho) va sb 60 (chan 16 cho) thé hién trén Hinh
5(a-c). Thoi gian quan tric 1a hai thang (20/3/2018 t&i 19/5/2018), tuong tng v&i chiéu dai tién guong 1a
80 m theo phuong. Co thé thiy &p luc cc cot chong thuc té dao dong quanh gié tri 25 MPa-thap hon gid
tri thlet ké 31.5 MPa. Nguyén nhan do véch 6n dinh va kha ning chiu ap thyc té kem cua hé thong thay
luc, giéng nhu da phan tich & trén. Trong khoang thoi gian quan tric, guong than vé co ban 1a 6n dinh.
Hién tuong sut 1& xay ra & giira 10 cho theo hudng dbc rai réc vao cac ngay 27-31/3, 17/4, 21/4, 15/5 va &
nga ba chan 16 cho cac ngay 2-12/4 va 18/4 nam 2018. Theo ki su quan ly hién truong, ving sut 1 c6 thé
phét trién cao téi 5-7 m so vai nén 16 va siu vao guong 1-2 m.
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Hinh 5. Ap luc cét chdng trieée (xanh) va sau (cam) cua gian chong sé (a) 1, (b) 30 va (c) 60
Lo che 1-8-1 mo than Vang Danh (Le va Dao 2020)

4. Két luan

Két qua quan tric thuc dia cac gian chéng co khi hoa tai hai 16 cho dién hinh cho cac ving than Hon Gai
va Udng Bi cho thiy mét nhan xét chung 13 &p luc thuc té tdc dung 1én vi chéng 1am viéc déu nho hon 20-
37% so vai &p luc thiét ké. Cac nguyén nhan, nhu da phan tich & Muc 3, 12 boi via than va dia tang d4 thuc
té cirng vitng hon so véi tinh toan Iy thuyét, va 1 boi kha ning 1am viéc han ché cua hé théng bom thay
lyc. Két qua quan trac nay chi ra rang su lya chon gian chdng co khi hoa hién tai 1a ¢am bao hé sé an toan
cho qué trinh khai thac céc 10 chg, trong khi nang luc l1am viéc cia hé théng bom thily luc can duoc cai
thién. Ap luc trung binh gian chong 16 chg mo Ha Lam (20 MPa), tuy nhién, nhé hon khoang 20% so véi
&p luc trung binh gian chéng 16 cho mé Vang Danh (25 MPa). Quan sat nay dwoc giai thich do via than c6
d6 bén kém tai mo Ha Lam trong khi né bén viing & mé Vang Danh. Cu thé, do mém yéu nén trong diéu
kién &p lyc twong duong, via than mé Ha Lam s& bi pha hay manh hon so véi via than mo Vang Danh. Mt
tiép xuc gitra néc gian chdng va than néc do d6 khong con chat chg, c6 thé bi rdng, khién phan ap lyc cia
than noc/d4 vach khong dugc chdng gitr ddy du bai gian. Guong than khi d6 chiu tai tir than néc/da vach
nhiéu hon, dan dén bi pha huy va twong @ng hinh thanh syt 1 nhidu hon. Bidu nay phi hop vai tan suat sut
I6 thuc té ghi nhan dugc tai hai 10 chg di néu & Muc 3. Tan suat sut I¢' guong than cung giai thich tai sao
phan &p lyc cot trudc (gan guong) gian chdng mo Ha Lam thuong xuyén I6n hon phan ap luc cot sau (xa
guong), trong khi két qua quan tric duogc tai gian chong mo Vang Danh lai 1a nguoc lai. Cac két qua cua
bai béo khang dinh hién tuong sut Io guong than tai cac 10 chg ving than Hon Gai 1a cha yéu gay ra boi
via than mém yéu. Trong khi d6, sut 16 tai cc 10 cho ving than Uong Bi rét c6 thé la do anh huong cua sap
d6 véch truc tiép cing viing nhu theo Iy thuyét cia Frith (2015) va can thém nghién ctu chuyén sau dé
kiém ching.
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ABSTRACT

Mechanism of Face spall in Mechanized Longwalls at
Quang Ninh coal field

Le Tien Dung!
!Department of Underground Mining, Hanoi University of Mining and Geology

The paper presents a study on the mechanism of face spall in mechanized longwalls in underground coal
mines at Hon Gai and Uong Bi areas, Quang Ninh coal field. The face spall at two typical mechanized
longwalls at the field were monitored and the results were consulted with on-site mining engineers. The
results indicate that the face instability in mechanized longwalls in Hon Gai area is predominantly caused
by weak coal seam, while that in Uong Bi area is likely caused by hard immediate roof caving. Other mines
have similar geological conditions can refer to this study’s results for quickly assessing safety level in mine
design stage.

Keywords: Coal face spall; Mechanized longwall; Weak coam seam; Immediate roof caving.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Hién trang théng gi6 khai truong mo khu Cao Thang
va dinh hudng trong tuong lai

Nguyén Cao Khai*”, Nguyén Vin Thinh?, Nguyén Phi Hung*, Nguyén Vin Quang!
L Trirong Pai hoc Mo - Pja chadt

TOM TAT

Trong bdi canh hién nay, & cac mo than ham 16 viing Quang Ninh d3 va dang ngay cang tang san luong,
mé rong khai thac va xuong sau, vai tro cua cong tac thong gié mo dbi voi cong tac an toan moi truong
cang tang 1én. Céc yéu td d6 1a nguyén nhan chinh 1am cho hé thong théng gié mo bi thay doi, dan dén anh
huong dén hiéu qua thong gié mo. Chinh vi vay, viéc nghién ciru danh gia hién trang thong gi6 cua mo dé
dua ra cac giai phap hoan thién va nang cao hiéu qua thdng gié cho moé 1a hét st can thiét, dac biét 1a viéc
dam bao an toan mé, ngoai ra con gidp giam gia thanh théng gio.

Khai truong mo than Cao Théng caa Cong ty than Hon Gai hién dang trong giai doan thuc hién du &n khai
thac ham 10 xuéng sau. Dy kién sau nam 2020 san luong khai thac c6 thé ting gép d6i nim 2019 (1én
khoang 300.000 T/nam). Tir cac két qua danh gia hién trang théng gio khu khai truedng mo, trén co so dé
cap dén ké hoach tiang san luong khai thac theo thiét ké, bai bao dua ra cac giai phap phu hop gitp cho viéc
nang cao hiéu qua cua viéc thong gié, nham phuc vu tét ké hoach san xuit cua moé

Tir khoa: Thong gié mo; Hé théng thdng gié mo; Khai trudng mé Cao Thing.

1. Pit vén dé

Khu khai truong mo than Cao Thang thude Cong ty than Hon Gai dang thuc hién theo dy an khai thac
“Duy tri, cai tao va m& rong nang cong suit khai thac ham 16 khu mo Cai P4 - Khoéng sang Sudi Lai - Xi
nghiép than Cao Thing”, khai thac dw &n muc tir -50 dén mirc -160 1én véi cong suét thiét ké 1a 300 ngan
tan/nam va hién nay dang khai thac véi san luong khoang 150 ngan tan/nam. Nam 2019 khu mé da dua 2
10 cho vao khai thac vai 3 guong 16 diao. Cong tac thong gié moé dwoc duy tri 6n dinh biang 2 tram quat gi6
chinh loai FBDCZ-4-No13/2x22kW dit & 2 ctra 10 cac murc +29 va +20 dé théng gié hat cho khu mé.

So d6 mang gié mé hién trang khu vue dugc ciu tric tir cac dudng 10 véi 2 10 cho hoat dong va 3 guong
10 chuan bi, so d6 mang gié nhu trén Hinh 1. Nhin chung day 1a mang gi6 tuong d6i don gian. Khu mo
gém 3 via: V11, V10 va V9. Chi tiét mang gi6 moé nhu sau (Phong Théng gi6, 2019a):

*Nhanh | (Khu vuc via 8; via 9)

Khu vyc Via 11 Cao Thing: Gi6 sach tir cira 10 giéng chinh +18/-160 => Lo ndi muc -50 => 10 xuyén
via -50 => qua cac duong 10 thudc khu vue V11 qua thugng théng gié +0/+20 ra ngoai.

* Nhanh Il (Khu vyc canh Tay via 11)

Khu vuc Via 10 Cao Théng: Gi6 sach tir cira 10 giéng chinh +18/-160 => Lo xuyén via muc -160 => Lo
thuong -160/-120 V10, qua 16 DV vach mirc -100V10 roi vao théng gié cho 16 chg mirc -100V10, gi6 thai
qua lo DV tru mac -100V11, qua 16 thugng muc -100/-50V10 => qua 10 thuong mac -50/+0 => qua thugng
+0/+29 ra ngoai troi.

* Cde giwong 1o dao: Cac guong 10 dao sir dung quat cuc b két hop dng gi6 vai duoc dat doc lap trén
luong gi6 sach theo quy dinh.

Theo ké hoach dén cudi nam 2020 khu khai truong s& huy dong thém 2 16 cho thugc via 10 vao hoat
dong dé dap g san lugng khai thac. Khi khu mo tang san luong khai thac s& dan dén viéc thay ddi so do
thdng gi6 mo (mang gié mo). Viéc danh gia hién trang thong gié mé ciia khu vuc s& ¢6 cai nhin tong quan
cho dinh huéng théng gié mo trong twong lai mot cach hop ly nhat.

“Tac gid lién h¢
Email: nguyenkhaimdc@gmail.com
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2. Panh gia hién trang thong gié mé khu khai treong Cao Thing
2.1. Két qud tinh toan thong gi6 khai trwong khu mé quy 4 niam 2019

* Luu luong gié mo
Pé tinh toan luu lwong gié chung cho mo ta &p dung cong thirc sau (Tran Xuan Ha va nnk, 2014):
Qm: l.l(ksI-th+chb+tht + ZQrm); m/s

Trong do:

1,1 - Hé s6 ke dén sy phan phéi gi6 khong déu trong cac luong gio.

Ks- Hé s6 tinh dén su ting san luong caa 10 cho (chon ke= 1.1).

2Qrg- Téng luu lugng gi6 ro trong mo, m3/s.

¥Qic - Tong luu lwong gid can thiét cho guong 16 chg, m3/s.

¥Qu - Tong luu luong gié can thiét cho guong 16 dao, m3s.

%Qnt - Toéng luu lwgng gi6 can thiét cho ham tram, m¥/s.

Két qua tinh luu lugng gi6 cho khu mé nhu sau (Nguyén Cao Khai, 2019):

Qn=1,1(1,1x 7.2 + 8.4 + 3,9 + 11,87) = 35,3 m%/s

Trong d6, khu khai trrong ¢6 2 tram quat gié chinh, nén phan phéi gi6 vé 2 tram quat nhu sau:
- Tram quat 1: Cira 10 muac +20 (FBDCZ-4-N013/2x22kW): Qmy = 17,5 m¥/s;
- Tram quat 2: Cira 10 muc +29 (FBDCZ-4-N013/2x22kW): Qmz = 17,8 m¥/s;

* Ha 4p mo

- Ha &p cac ludng do quat FBDCZ-4-No13 tai muc +20 dam nhiém:
hm1 = 95,51 mmH20 (qua 2 10 ch¢ ngang nghiéng: LC -145/-110-V11 va LCNN -85V11);
hmz = 93,81 mmH,0;

- Ha ap ludng do quat FBDCZ-4-No13 tai mic +29 dam nhiém (c6 01 ludng):

hm4 = 80,33 mmH-0.
Nhu vay, ludng c6 ha &p hmi = 95,51 mmH.0 s& la ha &p mé nhanh quat gi6 tai tram s 1 dam nhiém.
va quat gi6 tai tram s6 2 dam nhiém s& 13 hmz = 80,33 mmH0.
* Ché d¢ lam viéc cua cac quat gio chinh
- Vé luu luong gi6 yéu cau quat can tao ra d6i véi quat gié chinh:
Quat 1 (muc +20): Qyer = 19 m*/s; Quat 2: (e +29): Qye2 = 20 M%s.

- V& ha &p y8u cau quat can tao ra ddi véi quat gi6 chinh:

Quat 1 (muc +20): hye; = 112,7 mmH-0; Quat 2 (mc +29): hye; = 102,2 mmH0.

- Ché do lam viéc cua cac quat gié chinh: Két qua tinh toan xac dinh ché do 1am viéc cua cac quat gid
chinh nhu sau:

+ Quat 1: diém 1am viéc hop ly cua quat 1a diém A nhu trén Hinh 2. Véi cac thdng s 1am viéc cia quat
nhu sau: Luu lwong quat tao ra: Qen = 21.5 m?/s; Ha &p quat tao ra: hen = 131,9 mmH,0; Géc lip canh cua
banh cong tac: 0 = +5% Hiéu suat lam viéc cua quat: = 0,61.

+ Quat 2: diém lam viéc hop ly cta quat 1a diém B nhu trén Hinh 3. Vi c4c théng sb 1am viéc cua quat
nhu sau: Luu lugng quat tao ra: Qe = 20,0 m¥/s; Ha &p quat tao ra: he = 106,8 mmH,0; Goc lap canh cua
banh cong tac: 6 = +5%; Hiéu suat lam viéc cua quat: = 0,62.

2.2. Hign trgng thdng gi6 khai truwong khu mé quy 4 nam 2019
* \/é so do mang gio:

Khu khai truong mo Cao Thang ¢6 so dd mang glo tuong ddi don gian, tuy nhién van st dung 2 tram
quat g10 chinh dé thong gid, Vi vay viéc diéu chinh va quan 1y thong gio6 cling khong don gian. Cac tram
quat gi6 ¢ vi tri lap dat phi hop véi dic diém mang gio.

* Phuong phap thong gio:

Phuong phép théng gié chung cho mé dang str dung 1a phuong phéap théng gié hat. Pay la phwong phap
théng gi6 hop 1y. So &6 mang gi6 nhin chung twong dbi don gian, tuy nhién c¢6 khu vuc via: V11 do tram quat &
ctra 16 mirc +29 dam nhiém tuong d6i phic tap, do ¢6 nhiéu nhanh ndi chéo.

* \/é chat lwong thong gio cho cac lo cho:

Nhin chung dam bdo vé luong gi6 can cung cap, mat khac ham lugng cac chat khi doc hoic c6 hai (CO;
va CH,) déu nam dudi gidi han cho phép va déu dao dong tir 0,2 dén 0,3 % ddi vai khi CO2, con khi CH4
bing khong. V& mat diéu kién vi khi hau thi chét lugng théng gié dam bao (nhiét do déu 1a 28°C; toc do
gi6 1,5m/s ddi vai 10 chg dai mirc -145/-110V11, 0,81m/s dbi véi 10 chg NN mic -85V11; d6 am tuong
ng 12 85% va 60%), tuy nhién d6 4m tai 16 chg marc -145/-110V11 con hoi cao. Nhin chung diéu kién vi
khi hau ¢ 10 cho 1a dam bao dé& chiu.

* \/é chdt lwong thong gio cho cdc girong 16 chudn by:
Tuong tu nhu & 10 cho, chat lugng thong gi6 cho cac guong 10 dao mai co ban dam bao vé lugng gid
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toi thiéu va kha ning hoa loang cac chét khi doc, khi nd. V& diéu kién vi khi hau ciing dam béo theo yéu
cau veé nhiét do, toc do gio va dé6 am khong khi.
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Hinh 2. D6 thj xdc dinh ché dg cong téc cia quat gi6 FBDCZ-4-No13/2x22kW
Tai cira 10 mic +20 khai truong khu Cao Thang, Quy IV nam 2019
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Hinh 3. D6 th xdc dinh ché dg cong tac cia quat gi6 FBDCZ-4-No13/2x22kW
Tai cira 16 mic +29 khai truong khu Cao Thang, Quy IV niam 2019
* Chdt lwong cé&c cong trinh thong gio6:

Nhin chung chat lwong cac cong trinh théng gi6 1a dam bao tt theo yéu cu. Tuy nhién, tai tram quat
hién con thiéu cira s & ranh quat dé kiém tra ché d6 lam viéc cua quat gio (luu lwong va ha ap). Mat khac,
02 ctra gi6 chinh & céc ctra 16 murc +20, +29 noi dat 2 tram quat gié chinh chwa dam bao chat lugng kin
gi6. Vi vay, lugng gi6 ro qua 02 cira gid ndy van déu vurot tiéu chuin cho phép. Diéu nay khién cho 02 tram
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quat gié chinh phai 1am viéc I6n hon so vaéi tinh toan mai dé bu lai phan gié ro qua 2 cira gio, chinh vi vay
lugng gi6 dua vao mo khong dam bao yéu cau.
* Cac trgm qugt gié chinh:

Tat ca 02 tram quat gi6 chinh, déu c6 ché do 1am viéc chua dam bao dugc yéu cau thong gio. Luu
luong gid tao ra dé thong gi6 cho khu mé con thiéu so vai tinh todn yéu cau mot lwong gi6é nhat
dinh, ma nguyén nhan do lwgng gi6 ro tai 02 ctra gi6 ¢ cira 10 muc +20 va +29 16n. Bé dam bao dé
nghi Cong ty phai gia ¢6 ctra gio ¢dam bao chat lugng theo tiéu chuan.

3. Céc giai phap va dinh hwéng cong tac thong gié trong tuwong lai
3.1. Ké hogch khai thac khu mé

Vé tong thé ké hoach hang nim véi san lugng ham 10 ciia Cong ty than Hon Gai nim 2019 duoc tap
doan Than Khoang san Viét Nam giao 1a: 1.700.000 tan/nim va nam 2020 1a 1.750.000 T/nam (Phong
Thong gio, 2019b).

Thoi gian khai théc dy an tir mirc -50 dén mirc -160 ctia khu mo Cao Théng duy tinh 1a khoang dén nam
2024. V& dy an xudng sau: Hién tai chua c6 dy &n mai, tuy nhién da co cac so liéu tham do t6i mic -500
va cho thdy tiém nang s& c6 du an khai thac xudng sau. Hé théng khai thac cha yéu 1a 16 chg chia 16p ngang
nghiéng, va &p dung 10 cho c6t dai theo phuong.

3.2. Céc gidi phap ky thugt can thiét phai hoan thign

Dé hoan thién h¢ thdng thdng gié mé va nang cao hiéu qua thdng gié chung caa mo, can phai 4p dung
ddng loat cac giai phéap sau:

- Can thudng xuyén do kiém tra luu luong gié vao céc 10 chg va guong 16 chuan bi nham dam bao yéu
cau.

- Lo cho LC muc -140/-110V11 14 10 cho dai, hién vé diéu kién thong gio 1a dam bao twong ddi tot:
nhiét &6 khong khi van nho hon 30° (nhiét d6 28°C), nhung d6 am khdng khi caa 10 cho nay twong ddi cao
(85%), day 1a vao mua dong, néu thoi tiét chuyén mua am thap hoic sang mua hé thi d6 am c6 thé ting 1én
va kha ning s& 1 twong ddi nong birc khi d6 am tang téi 90%. Can tinh toan diéu chinh bd sung thém gié
sach vao 10 chg dé tao diéu kién vi khi hau tét hon.

- i véi cong téc thong gi6 cho cac guong 10 chuan bi cén phai quan tdm dac biét vé nang luc cac quat
gio st dung va chit lugng cua cac dng gio, chat lugng ndi ong gio, dé giam mue do t6n that gié trén duong
ong va dac bict giir khoang cach hop ly ciia miéng ong gié dén guong 16 @& dam bao khong gian gin guong
10 c6 toe d6 gi6 phu hop, tao diéu kién vi khi hau tét nhat.

- Tai cac tram quat gi6 can (giacong thém cura kiém tra ché do lam viéc cua quat gi6 chinh tai ranh quat
gi6. Tai mdi tram quat, cura kiém tra duoc bé tri & rdnh quat va cach quat khoang 10 - 15m véi kich thuoc
300 x 300mm. Cira kiém tra c6 canh cira dong kin khi quat lam viéc, con khi can do ché do lam viéc cua
quat (luu lwong va ha ap) thi duoc su dung.

- Viéc xac dinh ha ap chung cua mo thong thuong dugc tién hanh nhd do dac khao sat thuc té, hoac tinh
toan theo ly thuyét. Song cac tri s nay nhin chung déu nhé hon gia tri thuc. Vi vy, viéc xac dinh ché do
lam viéc hop Iy cua quat s& thiéu chinh xac, mat khac, cac duong dic tinh cua quat 12 nhimg duong dic
tinh dwoc xay dung trén co s¢ diéu kién sirc can chung 1a st can mau & nha méy san xuét. Cho nén, céc
dudng dic tinh nay chi 1a cac duong dic tinh ly thuyét. Do vay, dé dam bao do chinh xéc, trong qua trinh
van hanh tram quat can dinh ky kiém tra xay dung cac dudng dic tinh thyc té cua tram quat (c6 thé thyc
hién tir 3 dén 5 nam mot luot).

- Céc cira gi6 cia khu mo déu dugc thiét ké ché tao véi tuong la xay bang gach vira xi mang va canh
bang sit, dim bao do ving chac theo yéu cau. Tuy nhién, cac cira gi6 chua thiét ké co cau dong dam bao
chong 10 gié nhu chiéu thdng gi6 xudi (cac cira gi6 bi bénh dé tao khe ho rat 16n) khi tién hanh dao chiéu
gid. Vi vay, khi dao chiéu gay ra ro glo 16m (dac biét 1a cac cira gid ¢ cac ctra 10: muc +20, muc +29 (2 tram
quat FBDCZ-4-No13 & khu Cao Thang):

+ C4c cura gi6 can gia cong thanh d& va dinh hudng dé cira & phan nén 19, hoac cac chét dinh vi cac
canh cira v6i phan nén duong 10, hay c6 thé thiét ké canh ctra c6 co ciu canh kép dong theo 2 16p twong
ing khi thong gi6 xudi chiéu va khi dao chiéu.

+ Khi dao chiéu can b tri thém ngudi dé gac tai cac cura gio, dam bao céc cira gié déu dugce dong chin
gio.

- Hién mo da dau tu lap dat hé théng quan Iy an toan thong gié tai trung tdm va c6 man hinh theo dai
va cap nhat. Vi vay, mo c6 thé xem xét dau tu thiét bi dinh vi dé kiém soat va theo ddi quan 1y cac doan
can bo thyc hién di do khao sét gié va khi trong mé khi dao chiéu.

- Can to chuc xén sira cac tuyén 16 thugng thdng gi6: Lo thugng mic -50/-10 va thugng mirc -10/+29
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ddi vai tram quat muc +29; Lo thuong muc -50/+0 va thuong muac +0/+20 dbi voi tram quat mac +20 khu
khai truong Cao Thang dam bao du tiét dién théng gi6 (voi tiét dien 7.4 -:- 9.4 m?),

- Can nang cao cdng suat quat gi6 chinh tai tram quat mirc +20 dé dam bao luu lugng gid tinh toan (tir
FBDCZ-4-No13 Ién loai quat ¢ cong suit BDCZ-6-No17) hoic lép dat thém tram quat gi6 loai FBDCZ-
6-N017 tai cira 10 mic +60).

3.3. Binh huwéng chung cong tac thong gid lau dai

* Pinh hweong vé phwong phdp théng gié va vi tri dat quat

Cong tac théng gi6é cho khu moé Cao Thing khi tiép tuc ké hoach khai théc di an tir mirc -50 dén -160
van tién hanh nhu hién nay.

Cu thé 1a: Thong gi6 chung cho khu mo sir dung phuong phap théng gié hut, véi 2 tram quat gié chinh nhu
hién nay: 01 tram quat (loai FBDCZ-4-No13) tai cira 10 giéng thdng gié muc +20; 01 tram quat (loai FBDCZ-4-
N13, dat tai ctra 10 théng gié mirc +29.

Tuy nhién, néu san luong khu via 11 do tram quat & mirc +20 tang, thi kha nang tram quat nay dang st
dung goc Iap canh +5°, ning lyc du trix cua quat khong con. Khi san lwong khai thac cua khu vie dat 300000
tan/nam thi luu luong gié cho khu vuc 1a khoang 55m3/s, vi vay loai quat hién tai s& khong dap ting duoc
yéu cau. Chiing t6i d& xuit 2 phuong an (Babak G.A, K.P. Bocharov, AT Volokhiev, 1982; V.V. Sobolev,
2007):

- Phuong an 1: Thay quat cii FBDCZ-4-N013 bé‘mg tram quat méi loai quat FBDCZ-6-No17/2x110kW
(hoac loai quat c6 cong suat twong dwong).

- Phuong 4n 2: Lap dat thém tram quat gié mai tai cira 10 mic +60 bang loai quat gi6 FBDCZ-6-
No17/2x110kW (hozc loai quat c6 cong suat dwong dwong).

* Pinh hwéng ve nhu cau lwong gié chung can dia vao mé

Luu lwong gi6 chung cia mé can dam bao dwgc nhu cau gié sach nhu hién tai dé duy tri phan san xuat,
ddng thoi néu khu Cao Thing huy dong thém 10 cho dé ting san lwong, thi nhu cau gi6 khu vuc s& ting
(néu véi san lugng nam 2020 thi luu lwong gié dy kién khoang 48,4 m3/s, va nhu vay 2 tram quat hién nay
da lam viéc hét cong suit (déu da lam viéc & goc lp canh cao nhat). Luc d6 cin xem xét dén phuwong an
thay d6i loai quat c6 cong sut Ién hon cho khu vuc cira 10 +20, hoac lap dat thém tram quat gié mai tai
cta 16 muc +60.

* Dinh hiréng vé cong téc thong gio cho 1o cho va 16 chudn b;

Cong tac thdng gid cho lo chuén bi, 16 chg van dang ding phwong phap thong gi6 day véi cac ong gio
c6 chat luong tt, can ting cudng Vviéc nang cao y thuc cua can bo cong nhan trong. viéc bao vé thiét bi
thong gi6 (tranh truong hop cong nhan hay choc thing dng gio dé lay gi6 sach khi ngdi nghi,...).

4. Két luan

Viéc nghién cau hién trang thong gié khu khai truong moé than Cao Thang nim 2019 dé dénh gia duoc
thuc trang thdng gié mo, nhu: Mirc do dam bao théng gid, thuc trang cac cong trinh thiét bi thong gi6. Dac
biét la danh gia duoc ning luc cua cac quat gié chinh. Hién nay vé co ban cong tac thong gié 1a dam bao
yéu cau, tuy nhién con mot s6 van dé can phai quan tam thyc hién dé nang cao hiéu qua théng gié. Trong
tuong lai, véi diéu kién khu mo phai ting san luong khai thac theo thiét ké thi s& phai tang nang lyc thong
gi6. Chinh vi vay, Cong ty can phai thuc hién cac giai phap nhu di dé ra, dic biét 1a phai tinh toan dén
phwong 4n bé sung hoic thay thé tram quat gié chinh c¢6 nang lyc phi hop mei dam bao thong gi6 an toan.

Trén co s¢ nghién cau cua bai bao, chung toi kién nghi Cong ty can thuc hién cac giai phap ky thuat
nham nang cao chat lugng ciing nhu hiéu qua théng gié mo, dam bao an toan cho san xuat.
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ABSTRACT

Current state of mine ventilation in Cao Thang area
and future orientation

Nguyen Cao Khai, Nguyen Van Thinh!, Nguyen Phi Hung?, Nguyen Van Quang?!
1 Hanoi University of Mining and Geology

In the current context, in the underground coal mines in Quang Ninh area has been increasing output,
expanding exploitation and going deep, the role of mine ventilation in environmental safety is increasing
up. That is the main cause of the mine ventilation system is altered, affecting the efficiency of mine
ventilation. Therefore, the study and assessment of the current state of mine ventilation to provide solutions
to improve and improve ventilation efficiency for mines is essential, especially to ensure mine safety, in
addition. also helps to reduce ventilation costs. Cao Thang coal mining area of Hon Gai Coal Company is
currently in the implementation stage of underground mining project. It is expected that after 2020, the
exploitation output may double in 2019 (about 300,000 tons/year). From the results of the assessment of
the current status of the mining field, on the basis of referring to the plan to increase the mining output by

design, the article gives suitable solutions to help improve the efficiency of ventilation, in order to well
serve the production plan of the mine.

Keywords: Mine ventilation; Area Mine coal CaoThang; Mine ventilation orientation.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENGS D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctru phét trién quan thé mang no-ron nhén tao du béo chan
dong n6 min cho mo than Péo Nai, Quang Ninh
Nguyén Hoang® 2, Bui Xuan Nam® 2 Tran Quang Hiéu, Nguyén Pinh An’, Pham Vin Hoa!

1 Bé mon Khai thac 16 thién, Khoa Md, Truong Dai hoc M6 - Dia chgi't
2 Trung tam Nghién cizu Co Dién M6, Truong Dai hoc M6 - Dja chat

TOM TAT

Tri tué nhan tao (Artificial Intelligence - AI) dang duoc xem la mot cong cu manh mé dé giai quyét hau hét
cac van dé trong doi sbng thuc té. Trong cdng nghiép khai thac mo, Al da va dang dugc ing dung rong rai
véi nhiéu vu diém vuot troi. Ching c6 kha ning giai thich méi quan hé cua cac bién dau vao va dau ra mot
cach r6 rang. Trong nghién ciru nay, ching t6i da nd lyc phét trién mot quan thé mang no-ron nhéan tao
(Artificial Neural Network - ANN) dé du bdo chan dong né min cho mé than Péo Nai, Quang Ninh. 194
vu né di duoc thu thap phuc vy nghién ctru ndy. Sau d6, 3 md hinh ANN da duoc phét trién doc lap dé dy
bao chin dong né min. Céc két qua du bao cua cac md hinh ANN doc 13p sau d6 da dugc két hop dé phat
trién mot mo hlnh ANN méi (quan thé ANN). Sai sb gbc binh quan phuong (RMSE), sai s0 tuyét abi
(MAE) va hé sb xac dinh (RZ) da dugc su dung de danh gia hiéu suét ciing nhu mic do chinh X4c cua cac
md hinh. Cudi cuing, cac két qua da cho thdy quan thé ANN c6 kha nang du b4o chan dong né min chinh
xac hon cdc mo hinh ANN doc lap véi RMSE = 0.971, MAE = 0.520 va R? = 0.974. Viéc két hop nhiéu
md hinh ANN tao thanh quan thé ANN di cai thién dang ké mirc do chinh x4c cua cac mo hinh ANN doc
lap.

Tir kh6a: Chan dong né min; mang no-ron nhan tao; tri tué nhan tao; hoc may; mé hinh lai.

1. Pit véan dé

Viét Nam 12 mot trong nhiing qudc gia dang phat trién. Do d6, nhu cau vé niang lugng phuc vu cho qua
trinh cong nghiép hoa - hién dai hoa ngay cang gia ting, dac biét 1a than. Piéu d6 doi hoi cac mo khai théc
than phai ting quy mé san xuat va ma rong khai théc. Theo bao cao cia Cuc Ky thuat an toan - Méi truong
cdng nghiép cua Viét Nam, nhu cau sir dung vat liéu né cong nghiép ciia cac mo khai théc than ngay cang
tang dan va chiém ty trong Ion (khoang 50+60%) téng luong tiéu thu toan qudc. Nam 2016 nganh Than
Viét Nam st dung khoang 60.000 tan thudc nd, 40 triéu kip nd, 20 triéu day nd cac loai. Trong s6 do6 cac
mé than 16 thién 16n ndam & viing Cam Pha nhu Coc Sau, Péo Nai, Cao Son... 1a nhimg don vi ¢6 nhu cau
sir dung thudc nd 16n nhat trong toan nganh véi luong thude nd st dung trung binh trén dudi 10 tan thuc
trén mot vu nd, va tién hanh né lién tuc trong ca nam. V4i quy md mdi vu nd 16n nhu vay s& gay anh huong
I6n cho cac cong trinh can bao vé va khu vuc dan cu xung quanh trong qué trinh né min khai thac than, dac
biét la séng chan dong nd min.

Dé ude luong chan dong nd min trén cac mo 16 thién, céc nd lyc phat trién cac phuong phap thuc nghiém
ctia cac nha khoa hoc trong nudc va qudc té da dugc thyuc hién trong sudt tim thap ky qua (Mohamadnejad
va nnk, 2012; Ghoraba va nnk, 2016; Monjezi va nnk, 2016; Murmu va nnk, 2018). Trong d6, phwong phap
thuc nghiém cua Hoa Ky va LB Nga 1a hai phuong phap chu yéu dugc cac nha khoa hoc trong nuéc st
dung dé uc lugng chan dong n6 min (Rai and Singh 2004; Saadat va nnk, 2014; Shahnazar va nnk, 2017,
Shang va nnk, 2019) Tuy nhién, phuong phap thuc nghiém chi xem xet mdi quan hé tuyen tinh giira khdi
lugng thudc no va khoang cach do chén dong nd min. Trong khi do, c6 rat nhiéu yeu t6 khac anh hudng téi
chan dong nd min nhu: tinh chét co 1y dit d4, duong can chén tang, cac thdng sé mang nd, chi tiéu thubc
nd, chiéu dai cot thudc, chiéu dai cot bua, .. vén chua dugc xem xét (Zhang va nnk, 2019). Do dé, mirc do
tin céy va d¢ chinh xac cta cac phuong phap thyc nghiém thucng khong cao. Trong nhimg nam gan day,
Vi sy phét trién manh mé cua khoa hoc va cong nghé, cac thiét bi chuyén dung do chan déng né min

“Tac gia lién h¢
Email: nguyenhoang@humg.edu.vn
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(Micromate, Blastmate) di duoc dua vao dé giam sat chin dong né min trén cac mo 16 thién nham thu thap
mét lugng 16n dit liéu théng tin (Big Data). Tuy nhién, céc thiét bi nay chi thuc hién dugc sau khi cac vu
nd da xay ra. Do do, cac anh huong caa chan dong nd min dén cac cong trinh va dan cu xung quanh 1 kho
tranh khoi. Dya trén lwgng thong tin da dugc thu thap, tri tué nhan tao (Artificial Intelligence - Al) véi cac
thuat toan t6i uu hoa co thé dugc xem la giai phap thay thé hoan hao trong dy bao chan dong né min (Singh
va nnk, 2006; Verma and Singh, 2013; Shirani Faradonbeh va nnk, 2016; Shahnazar va nnk, 2017; Taheri
va nnk, 2017; Xue, 2019; Yang va nnk, 2019; Yan va nnk, 2020). Chung c6 kha niang xem xét nhiéu yéu
t6 anh huong toi chan dong nd min; kha ning dy b4o manh m& vai mirc do tin cay cao. Ngoai ra, déy ciing
1a mot van dé moi va can thiét hién nay trong béi canh cudc cach mang cong nghiép 4.0 dang c6 anh huong
manh m& trén toan cau, gop phan dua linh vuc khai thdc mé than hoi nhap KHCN véi cac nuée phat trién
trén thé gisi.

Trong nghién ctu nay, nhom nghien ctru da thyc hién phat trién mot quan thé mang no-ron nhén tao
(EANNs) dé dy bao chin dong né min cho mo than Déo Nai, Quang Ninh, Viét Nam. Cac m6 hinh mang
no-ron nhan tao doc lap ciing dugc phat trlen va s0 sénh véi quan thé mang no-ron nhan tao dé danh gia
hiéu suit ciing nhu mirc d6 chinh xac cua quan thé mang no-ron nhan tao dwogc dé xuit.

2. Khu vyc nghién céu va dir liéu sir dung

Trong nghién ciru nay, mé than Déo Nai da dugc chon 1am khu vire nghién ciru dién hinh. Mo nam céch
trung tm thanh phé Cam Pha 6 km vé phia Pong Bic. Toan bo mé than nam trong gidi toa do (hé toa do
Hon Gai) X= 25.000 + 2.6400; Y= 71.000 + 73.400. Ranh giéi caa mo dugc gidi han nhu sau: Phia Pong
Nam giap mé than Coc Sau; Phia Pong Béic giap mé than Cao Son; Phia Tay Bac giap cong truong
KTLT+110m Thong Nhat; Phia Nam giap qudc 16 18A, va xa hon 1a vinh Bai Tir Long (Hinh 1).
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Hinh 1. Vi tri mo than Péo Nai

Pé thuc hién nghién ctu nay, mot bo dir liéu bao gom 194 vy n tai mo than Béo Nai da duoc thu thap,
phan tich va danh gia. Mo than Déo Nai sir dung phuong phap nd min vi sai phi dién dé pha vo dat da véi
khéi lwong thude nd 18n tai trén dudi 5 tan/vu nd. Theo o, cac thong sé nhu khdi lwong thude né 16n nhat
trong mot dot vi sai (Q), chiéu sau 16 min (L), khoang cach giita cac 16 khoan (a), khoang cach gitra cac
hang 15 khoan (b), Chleu dai cot bua (Lp), chi tiéu quéc nd (q) da duoc thu thap tir cac ho chiéu no min de
du b4o chin dong nd min cho mo than Péo Nai. Ngoai ra, khi tién hanh giam sat chéan dong cho mai vy nd,
cac vi tri bai nd va vi tri giam sat da duoc ghi lai boi thiét bj GPS cam tay va khoang céch giam sét chan
déng (D) ciing duogc sir dung dé du bao chan dong nd min cho mé. Tc d6 dao dong nén dét cuc dai (PPV)
duoc sir dung 1am dai lugng dé danh gia cuong d6 chan dong né min va l1a bién dau ra can du bao trong
nghién ciru ndy. Dit liéu 194 vu nd cia mo than Déo Nai duoc tém tit trong Bang 1. Ngoai ra, phan bé dix
liéu cua cac bién diu vao va dau ra duoc thé hién trong Hinh 2.

Bdng 1. Diz liéu sir dung dir b4o chdn d@éng né min cho mé than Péo Nai
Picdiémdilitu | Q L a b Lo q D PPV
Nho nhét 107 12,4 6,7 6,5 4,6 0,32 197 2,25
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T phén vi thir nhit | 709,2 13,5 71 7.1 5,9 0,39 327 8,307
Trung vi 10085 | 14,15 | 7,7 77 6,6 0,42 3925 | 12,32
Trung binh 1071,3 | 14,36 | 7,634 | 7,49 6,456 | 0,4129 | 416,8 | 12,378
T& phan vi thrba | 1371,5 | 15 8,2 7.8 7 0,4375 | 497 15,893
Lén nhét 2576 16,7 8,5 8,2 75 0,48 715 23,79
(=] (=3 J o “ (=]
0 1500 12 14 16 7.0 8.0 8.5 75
Q L a b
(=] (=] o ﬂ (=]
45 60 75 035 045 200 500 5 15
L, q D PPV

Hinh 2. Biéu do phan bé diz liéu chdn déng né min cho mé than Déo Nai

3. Pé xuit quan thé mang no-ron nhan tao cho dw bao chdn dgng né min mé than Péo Nai

Nhu da giéi thiéu trude d6, myc tiéu caa nghién ctu nay 1a dé xuat mé hinh quan thé mang no-ron nhan
tao dé dy bao chan dong ndé min cho mo than Péo Nai dua trén cac tham s6 dau vao. Theo d6, cac mé hinh
ANN déng vai tro chu dao trong viéc du béo chan dong né min. Tuy nhién, mot dé xuét két hop nhiéu méd
hinh ANN dé cai thién muc do chinh xac ciia cac mé hinh ANN don 1¢ (cdc md hinh ANN co s6) da duoc
thuc hién trong nghién ciru ndy nham nang cao mirc d6 chinh xac cua cac mé hinh ANN don 1¢é trong dy
bao chan dong nd min.

Dé phat trién md hinh quan thé ANN, b dit liéu duoc chia thanh 2 phan bao gom: bo dir liéu huan luyén
va bo dir liéu kiém tra. Dya trén bo dit liéu huan luyén, cac mé hinh ANN co s& (ANN don 1¢) da duoc
phét trién dé du béo chan dong né min. Trong thuc té, s6 luong cac mo hinh ANN don 1¢ ¢6 thé nhiéu hon
hoic it hon sb lwong bién dau vao tiy thudc vao cac thudc tinh cua di liéu va cac trong s6 caa ching trong
b6 dit liéu méi do ching tao ra. Trong nghién ciu ndy, 3 mé hinh ANN don 1¢é s& dugc phét trién dé du bao
chan dong nd min cho mo than Péo Nai, Cam Pha, Quang Ninh. Sau d6, cac gia tri PPV duy bao tir 3 md
hinh don 1é s& dugc két hop vai nhau dé tao ra bo dit liéu mai. Dya trén b dit liéu mai, mot mo hinh ANN
khéc s& dugc phat trién va dugc goi 1a mé hinh quan thé ANN. Qua trinh phét trién cac mo hinh ANN don
I& va quan thé ANN duoc thyc hién tuong tu nhau. Hinh 3 minh hoa khung 1am viéc cua md hinh quan thé
ANN duoc d& xuét trong nghién ciru nay.
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Hinh 3. Pé xudt khung 1am viéc cho quan thé ANN di b4o chan d@éng né min cho mé than Péo Nai

4. Két qua va thao luan

Trudéc khi phat trién quan thé mang no-ron nhan tao dy béo chan déng né min cho mo than Béo Nai, bo
dir liéu duoc chia thanh 2 phan theo ti 16 80/20 mot cach ngau nhién. Trong d6, 80% bé dit lidu duoc sir
dung dé phét trién cac md hinh dy bao, 20% con lai dwoc sir dung dé kiém tra mirc do chinh xéac cua cac
md hinh du bao thay cho nhitng vu né thir nghiém ngoai thyc té.

Dé phat trién quan thé mang no-ron nhan tao, khung lam viéc da dé xuét trong Hinh 3 da duoc ap dung.
Theo d6, 3 mé hinh ANN di duoc phét trién trong budc thir nhét. Sau dé, cac gia tri du béo bai 3 mo hinh
ANN duoc str dung nhu mot bo dir lisu méi dé phét trién mot mo hinh ANN khéc, duoc goi 1a quan thé
ANN.

Dé phat trién 3 md hinh ANN co s, ky thuat thir va sai voi cac cau tric khac nhau caa 3 mé hinh ANN
da dugc ap dung dé xac dinh cau trdc t6i vu cho cac mé hinh ANN. K¥ thuat chuan héa dir liéu MinMax [-
1,1] da dugc ap dung de ngan chan hién trong quéa mac cua cac moé hinh. Cudi cung, 3 m6 hinh ANN da
duoc phat trién bao gdm ANN 7-15-12-1 (7 no-ron dau vao, 15 no-ron trong I6p an thi nhat 12 no-ron
trong I6p an thir 2 va 1 no-ron dau ra); ANN 7-12-10-1 (7 no-ron dau vao, 12 no-ron trong 16p an thir nhat
10 no-ron trong 16p an thir 2 va 1 no-ron dau ra) va ANN 7-9-7-1 (7 no-ron ddu vao, 9 no-ron trong I6p an
thir nhit, 7 no-ron trong 16p 4n thtr 2 va 1 no-ron dau ra). C4u tric cua 3 mé hinh ANN co sé dwoc minh
hoa trong Hinh 4.

Sau khi cac md hinh ANN co s& da dugc phét trién, cac gia tri du doan PPV cua ching duoc sir dung
nhu nhitng bién diu vao cho mét b dir liéu méi nhu duge minh hoa trong Hinh 3. Dya trén bo dit liéu méi
duoc thiét 1ap, quy trinh phat trién mot md hinh ANN méi trén bo dir liéu mai (quan thé ANN) duoc thuc
hién twong ty nhu nhitng mé hinh ANN co s¢. Cau triic md hinh quan thé ANN t6i wu dugc lya chon 1a md
hinh 3-8-5-1 (3 no-ron dau vao, 8 no-ron trong l6p an thir nhat, 5 no-ron trong 16p an tha 2 va 1 no-ron dau
ra), nhu dugc minh hoa trong Hinh 5. Hiéu suat cia cac md hinh du b4o chan dong né min cho mé than
Deéo Nai duogc liét ké trong Bang 2.

Tir céc két qua trong Bang 2, c6 thé thay rang ca cac mé hinh ANN co s va mé hinh quan thé ANN déu
c6 kha néng du bao chan dong né min rat t6t cho mo than Péo Nai. Tuy nhién, quan sat k§ hon Bang 2, ¢6
thé thiy rang hiéu suit ciia md hinh quan thé ANN vuot troi hon cac mé hinh ANN co ban. N6i céch khac,
mttc d6 chinh xac caa mo hinh quan thé ANN dua trén cac két qua dy béo caa 3 mé hinh ANN co s& |1 cao
hon cac m6 hinh con lai véi RMSE = 0.971, MAE = 0.520 va R2 = 0.974 trén bo dir liéu kiém tra. Cac két
qua nay cho thay uu diém cia viéc két hop nhiéu méd hinh ANN trong du bao chan dong né min cho mé 16
thién, dac biét 1A mo than Péo Nai trong nghién ciru ndy. Hinh 6 minh hoa méi tvong quan giira cac gia tri
PPV du béo va PPV thuc té ctia cac md hinh du bao da phat trién trong nghién ctru nay.
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Hinh 4. Cau tric cac mé hinh ANN co so phuc vu xay dung quan thé md hinh ANN di bdo chan dong
né min cho mé than Péo Nai
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Hinh 5. C4u trdc mod hinh ANN xép chong du bao chdn déng né min cho mé than Péo Nai

Bdng 2. Hiéu sudt cia cac md hinh dir béo chdn déng né min cho mé than Péo Nai

o Dir liéu huan luyén Dir ligu kiém tra
M©b hinh 5 5
RMSE MAE R RMSE MAE R
ANN 7-15-12-1 0,663 0,420 0,981 1,096 0,617 0,964
ANN 7-12-10-1 0,630 0,357 0,983 1,028 0,559 0,973
ANN 7-9-7-1 0,662 0,464 0,981 1,280 0,789 0,954
Quén thé ANN 0,542 0,346 0,985 0,971 0,520 0,974
30 —~ 30 .
Model: ANN 1 . V Model: ANN 2 s
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Hinh 6. Biéu do so sanh mi iwong quan giira cac gia trj PPV thuc té va PPV dir bao cia cac mo hinh
ANN da phat trién

Cac két qua trén Hinh 6 cho thay md hinh quéan thé ANN mang lai mic d6 tin cdy cao hon so véi céc
md hinh ANN co s, dac biét 1a doi véi cac gia tri PPV nho hon 5 mm/s va 16n hon 20 mm/s v&i khoang
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tin cdy 80%. Céc keét qua cua nghién ctru nay da chi ra raing mo hinh quan thé ANN Ia mot mo hinh tri tug
nhan tao manh mé& cé kha niang du bao chan dong n6 min cho mé than Béo Nai véi mire do chinh xac cao.

5. Két luan

N6 min la mét trong nhitng khau day chuyén cong nghé khong thé thiéu trén cac mo 16 thién va hiéu qua
cua no la khong thé phii nhan. Tuy nhién, cac tac dong tiéu cuc téi moi truorng xung quanh do cac hoat
d6ng n6 min trén mo 16 thién la khong hé nho, dac biét la chan dong nd min. Trong nghién cuu hién tai,
nhom tac gia da nghién ctu va phat trién thanh céng mé hinh mang no-ron nhan tao xep chdng du béo chan
dong né min cho mo than Péo Nai, Quang Ninh véi mue d6 chinh xac cao. Cac két qua cho thay day la
mot mé hinh manh mé c6 thé ap dung dé du bao chan dong n6 min trong thuc té cho mo than Déo Nai.
Ngoai ra, n6 ciing 1a co s¢ dé diéu chinh cac thong sé né min nham giam thiéu chan dong ndé min va cac
tac dong tiéu cuc téi moi trueong xung quanh.

Loi cam on

Nghién ciru nay duoc tai tro bai Bo Giéo duc va Dao tao Viét Nam trong dé tai ma sé B2020-MDA-186.
Nhém nghién ciru cling xin chan thanh cam on sy gitp do cta Trung tdm Nghién ciru Co Bién Mo, Trudng
Dai hoc Mo-bia chit va Cong ty Cong nghiép Hba chat mo Cam Pha da hd trg nhoém nghién ciru trong
cong tac thu thap dit liéu dé hoan thanh nghién ctu nay.
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ABSTRACT

Developing an ensemble of artificial neural networks for predicting
blast-induced ground vibration at the Deo Nai open-pit coal mine
(Quang Ninh, Vietnam)

Nguyen Hoang® 2, Bui Xuan Nam® 2 Tran Quang Hieu! Nguyen Dinh An Pham Van Hoa*
! Department of Surface Mining, Mining Faculty, Hanoi University of Mining and Geology, 18 Vien st.,
Duc Thang ward, Bac Tu Liem dist., Hanoi, Vietnam
Z Center for Mining, Electro-Mechanical research, Hanoi University of Mining and Geology, 18 Vien st.,
Duc Thang ward, Bac Tu Liem dist., Hanoi, Vietnam

Artificial intelligence (Al) is considered as a robust tool to solve most of problems in real-life. In the
mining industry, Al has been successfully widely applied with promising results. They can explain the
relationship between inputs and output very clearly. In this study, we attempted to develop an ensemble of
artificial neural networks (ANN) for predicting blast-induced ground vibration in the Deo Nai open-pit coal
mine, Quang Ninh (Vietnam). 194 blasting events were collected and analyzed for this aim. Subsequently,
three ANN models were developed to predict blast-induced ground vibration as the sing models. The
outcome predictions of these single models were then combined as a new training dataset to develop a new
ANN model, called ensemble of ANN models (EANNSs). Root-mean-squared error (RMSE), mean absolute
error (MAE), and determination coefficient (R?) were used to evaluate the performance and accuracy of the
developed models. Finally, the results showed that the EANNs model can predict blast-induced ground
vibration with higher accuracy than those of the single ANN models (i.e., RMSE = 0.971, MAE = 0.520
and R? = 0.974). The combination of multiple ANN models to generate an ensemble of ANN models
improved the accuracy of the single ANN models significantly.

Keywords: Ground vibration; artificial neural network; machine learning; artificial intelligence; ensemble
model.
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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Utilizing the Lasso and Elastic-Net regularized generalized linear
model for predicting blast-induced ground vibration in open-pit mines
Bui Xuan Nam® 2" Nguyen Hoang® 2, Tran Quang Hieu! Nguyen Dinh An® Le Qui Thao*

! Department of Surface Mining, Mining Faculty, Hanoi University of Mining and Geology
2 Center for Mining, Electro-Mechanical research, Hanoi University of Mining and Geology

ABSTRACT

In this study, the Lasso and Elastic-Net regularized generalized linear model (GLMNET) was investigated
for predicting blast-induced ground vibration in open-pit mines. The Thuong Tan 3 quarry mine (Binh
Duong, Vietnam) was selected as a case study. This study aims at evaluating the performance of the state-
of-the-art methods (i.e., artificial intelligence and machine learning) in predicting blast-induced ground
vibration in open-pit mines. One hundred eighteen blasting events were collected in the Thuong Tan quarry
mine for this aim. The GLMNET model was then developed based on the collected data and other statistical
techniques (e.g., 10-folds cross-validation, data normalization, performance metrics). The USBM empirical
model was also applied to compare with the proposed GLMNET model. The results indicated that machine
learning technique (i.e., GLMNET model) can predict blast-induced ground vibration much better than the
USBM empirical model with high accuracy (i.e., MAE = 0.403; RMSE = 0.737; R? = 0.898). It should be
used in practical engineering for predicting blast-induced ground vibration and reducing the adverse effects
on the surrounding environment.

Keywords: Ground vibration; open-pit mine; artificial intelligence; machine learning.

1. Introduction

Mining is well-known to be one of the most destructive environmental activities, severely affecting soil,
water, air, and ecology too. Although advanced technologies have been studied and applied to optimize
mining operations, nevertheless, they are only considered in terms of economic efficiency (Gu et al., 2017;
Mai et al., 2018; Rimélé et al., 2018). Whereas, the environmental impacts of mining operations are
enormous, especially blasting (Alvarado et al., 2015; Kahriman et al., 2006; Monjezi et al., 2009; Nguyen
et al., 2018).

In open-pit mines, hard-rock fragmentation is an inseparable part of open-pit operations. It can be
conducted by mechanical equipment or blasting techniques (Nguyen nd Bui, 2015). Of those methods,
blasting is still the most effective method for rock fragmentation in terms of economically and technically
(Nguyen et al., 2014). Besides the advantages of blasting, the most significant disadvantages are the side
effects, including ground vibration (PPV), air-blast overpressure (AOp), fly-rock, and back-break
(Aghajani-Bazzazi et al., 2009; Armaghani et al., 2016; Manoj et al., 2013; Amiri et al., 2016; Nguyen et
al., 2018). Of these side effects, PPV is one of the most dangerous undesirable effects (Monjezi et al., 2011;
Nguyen et al., 2019). It can cause-consequence to the surrounding structures, groundwater, and the
environment (Khandelwal et al., 2007; Hasanipanah et al., 2015). Therefore, accurate blast-induced PPV
prediction is a significant problem that open-cast mines are always interested in and improved.

In this study, the Lasso and Elastic-Net regularized generalized linear model (GLMNET) is utilized to
predict blast-induced PPV in open-pit mines. The Thuong Tan 3 quarry mine (Binh Duong province,
Vietnam) was selected as a case study. Also, an empirical model with the form of the linear model was
considered to predict blast-induced PPV and compared it with the GLMNET model.

2. Study site and data used

This study was undertaken in the Thuong Tan 3 quarry mine in Binh Duong province (Vietnam), as
shown in Figure 1. In this mine, the rocks are mainly served tuff rhyolite with the Protodyakonov’s impact
strength coefficient of 12. Thus, blasting is taken as an effective method for rock fragmentation in this mine.

“Tac gid lién h¢
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In order to collect the data, two groups of the dataset were divided, including the blasting parameters
(i.e., input variables) and PPV (i.e., output variable). In this study, the total explosive charge per blast (Wx),
maximum explosive charge per borehole (Whyh), monitoring distance (R), spacing (S), burden (B), and
powder factor (PF) were used as the input variables. For monitoring R, a GPS device was used aiming to
determine the positions of blast sites and measuring points of the seismograph. The other input variables
were extracted from the blast pattern by blasting engineers. Finally, 118 blasting events were recorded at
this mine, and the dataset used is summarized in Figure 1.
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Figure 1. Location of the Thuong Tan 3 quarry mine and summary of the dataset used

3. Background of the Lasso and Elastic-Net regularized generalized linear model

The Lasso and Elastic-Net regularized generalized linear model (GLMNET) is one of the machine
learning algorithms in the artificial intelligence system introduced by Friedman et al. (2010). The GLMNET
algorithms continuously optimize the objective function on each parameter; the remaining parameters are
fixed. It uses cyclical coordinate descent and executes continuously until convergence (Hastie et al., 2014).
For predicting blast-induced PPV, the GLMNET can be described as follows:

Let y, is the value to forecast, i.e., PPV; x; isa matrix consisting of input variables such as W, Win, R,

S,B,and P; X; = (Xil, Xigyeees Xijyoens Xik)Rwith k denotes the number of descriptors. A linear model for

each predicted PPV result is assumed as follows:
Vi =X B+e 1
Where f is a coefficient, g=(g,4,,...8,,... )% & is the error between the actual and the
predicted PPV values. The coefficients £ are determined that &, is minimized. The residual sum of
squares is minimized as follows:

E(ﬂ)zi(yi X' B)? @

The minimizing coefficients are defined by ordinary least squares method (Dismuke et al., 2006) as
follows:

B=(X"X)"X"y ®
Where X = (X7, X5, ..., X%, ., XX) and y = (Y, Yy 0oy Viveonr ¥,) 7
Note that this equation cannot be solved in the case of k >n because X ® X becomes singular. Therefore,

the regularized regression technique can be employed instead. The loss function for a type of regularized
regression, i.e., Elastic-Net is defined as follows:

n k
E(B)Y (i~ B) + 2 A-a) 5 +al| B @
i=1 i=1
By minimizing the loss function of Elastic-Net in equation (4), the coefficients § can be estimated. The
factors that are not important to PPV can be eliminated, even if k >n. It can be seen that, & and A are
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parameters that determine the performance of the forecasting model and adjusted for the purpose of the
user(0<a <1). If @ =0, this model corresponds to ridge regression (Hoerl et al., 1970). In the case of

a =1, this model corresponds to Lasso regression (Tibshirani, 1996). For each value of o, the 4 and

parameters are defined so that the loss function E(f) is minimized. A is determined by the leave-one-out

cross-validation method (LOOCV) (Cawley, 2006).
By continuously optimizing the objective function on each parameter while other parameters are fixed,
GLMNET has the high-speed computing power and sparse resolution in the input matrix x, (Hastie etal.,

2014) for predicting blast-induced PPV.
4. Results and discussion

As mentioned above, this study utilizes the GLMNET model for predicting blast-induced PPV in the
Thuong Tan 3 quarry mine, Binh Duong. Also, the USBM empirical equation will be considered to predict
blast-induced PPV aiming to compare with the GLMNET model in terms of linear models.

To develop the predictive models, the dataset was divided into two parts: 80% of the whole dataset for
training and developing model, and the remaining 20% for testing the performances of the models. It is
worth noting that the training and testing datasets were divided randomly.

For the development of the GLMNET model, the mixing percentage and regularization parameter were
used as the main parameters of the GLMNET model in controlling the accuracy of the GLMNET model.
To determine the optimal values of these parameters, a grid search was established, as shown in Figure 2,
based on the root-mean-squared error (RMSE) and 10-folds cross-validation technique. This technique aims
at improving the performance of the GLMNET model. Also, the Box-Cox transformation techniques were
applied to normalize the dataset aiming to eliminate the overfitting phenomenon. As shown in Figure 2, the
optimal GLMNET model obtained with the mixing percentage of 1 and the regularization parameter of 0.1
(i.e., RMSE = 0.603; R? = 0.930; MAE = 0.431).
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Figure 2. Performance of the GLMNET model with a grid search

To configure empirical models, the USBM equation was applied, as described in equation (5). It is worth
noting that the empirical models were developed based on the same training dataset. The multivariate
regression analysis method was applied to calculate the site coefficients. Eventually, the official empirical
equation was proposed for estimating PPV in this study, as described in equation (5).

R -1.461
PPV = 41.273[—] 5)

Jw

Based on the developed models (i.e., GLMNET and USBM empirical), the results of this study are
shown in Table 1.
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Table 1. Performance of the GLMNET and empirical models in predicting PPV

Training phase Testing phase
Model

MAE RMSE R? MAE RMSE R?
GLMNET 0.431 0.603 0.930 0.403 0.737 0.898
USBM empirical 1.261 1.701 0.361 1.389 1.902 0.229

Based on the obtained results in Table 1, it can be seen that the GLMNET machine learning model
yielded an outstanding performance on both training and testing datasets. In contrast, the USBM empirical
model provided a bad performance. Figure 3 shows the correlation between measured and predicted PPVs
by the individual models on the testing dataset.
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Figure 3. Measured versus predicted PPV by individual models

From the measured and predicted PPVs in Figure 3, it is clear that the outcome predictions of the
GLMNET model are much better than the USBM empirical model. In other words, the predicted PPV
values by the GLMNET model is closer to the measured values than those of the USBM empirical model.

5. Conclusion

Blast-induced ground vibration is one of the most dangerous phenomenan in mine blasting. It should be
accurate predicted and controlled aiming to reduce the adverse effects on the surrounding environment. In
this study, the GLMNET was successfully utilized to predict blast-induced ground vibration in the Thuong
Tan 3 quarry mine (Binh Duong province, Vietham) with high accuracy. The obtained results from the
GLMNET model were compared with the USBM empirical model which was often used in estimating PPV
in practical engineering in Vietnam. The results showed that the GLMNET model is a robust machine
learning model for predicting blast-induced ground vibration. It can be used instead of the USBM empirical
model in practical engineering with high reliability.
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TOM TAT
Ung dung mo hinh hoi quy tuyén tinh tong quat du béo chan dong nd
min trén cac mo 16 thién

Bui Xuan Nam™ 2" Nguyen Hoang" 2, Tran Quang Hiéu*, Nguyén Pinh An*, Pham Van Hoa
1B m6n Khai thac L¢ thién, Khoa Md, Truong Dai hoc M6 - Dja chat
2 Trung tam nghién cizu Co Dién M6, Trueong Pai hoc M6 - Dia chat

Trong nghién ctu nay, mo hinh hoi quy tuyén tinh tong quat (GLMNET) d duoc sir dung dé du béo
chén dong sinh ra do ndé min trén mo 16 thién va mo da Thu(mg Tan 3 (Binh Duong) da duoc lya chon lam
khu vuc nghién ciru dién hinh. Nghién ctru ndy nham danh gia higu suat cia cac phuong phap hién dai (tri
tué nhan tao, hoc may) trong dy béo chan dong nd min trén cac mo 16 thién. 119 vu nd da duoc thu thap tai
mé da Thuong Tan 3 cho muc dich cua nghién ctru nay. Sau d6, mé hinh GLMNET da duoc phét trién dua
trén bo dit ligu chan dong nd min da duoc thu thap sir dung céc ky thuat théng ké manh me nhu kiém tra
chéo 10 nép gap, chuan hoa dit liéu. M hinh thuc nghiém cua Cuc Mo Hoa Ky (USBM) ciing da dugc ap
dung dé uéc lugng chan dong né min va so sanh véi mo hinh GLMNET dugc dé xuét. Cac két qua da chi
ra rang mo hinh GLMNET c6 kha ning du béo chan dong né min tét hon mé hinh thuc nghiém cia Cuc
Mo Hoa Ky véi mitc @6 chinh xac cao (MAE = 0.403; RMSE = 0.737; R? = 0.898). N6 nén duoc sir dung
trong k¥ thuat thuc té dé dy béo chan dong né min va giam thiéu cac tac dong tiéu cuc toi méi truong xung
quanh.

Tir khoa: Chan dong nd min; mo 16 thién; tri tué nhan tao; hoc may.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Mot s6 van dé vé dong cira mo tai Viét Nam

Nguyén Thi Hoai Nga*, Pham Kién Trung® Vii Thyy Anh?
! Truomg Dgi hoc Mo - Dija chat
2 B¢ Keé hoach va Pau tr

TOM TAT

DPong cira mo, phuc hdi va tai sir dung vi tri mo cii 1a cac giai doan quan trong sau qua trinh khai thac, n6
doi hoi céc giai phép ky thuat tot va ngudn ngan sach 16n trong mai du &n mo khi dong cira. Qua trinh tim
kiém, xay dung, van hanh moé luén doi hoi thoi gian, song qua trinh dong cira mé, phuc hdi va téi sir dung
vi tri mé cii cho cac hoat dong kinh té - van héa - x& hoi khac con yéu cau nhiéu thoi gian hon. Trong cac
nhan t6 tac dong dén hoat dong dong cira mo, phuc hdi va tai sir dung mé cii, khung chinh sach lud dong
mét vai trd quan trong cho viéc 1ap ké hoach va thuc hién ké hoach dong cira mo. Bai viét xem xét cac quy
dinh c6 lién quan dén viéc dong cira mo trong hé thdng khung phap ly tai Viét Nam, nham xéac dinh diém
can hoan thién trong thoi gian som nhat.

Tir khoa: Pong cira mo ; phuc hoi mo ; phap ly vé dong ctra mo ; hoan nguyén.

1. Pit van dé

Két thac khai thac mo va céc hoat dong phuc hoi mo, 1am cho khu vuc khai thac cé thé duoc st dung
tiép vai cac muc dich khac 12 mét van dé quan trong trong quy hoach va quan Iy mé vi tudi tho caa mo 1a
hiru han, n6 con phu thudc vao thi truong khoang san va céac chinh sach phét trién kinh té x4 hoi tirng ving,
tirng dia phuong. Nghién ciru danh gia, xem xét khung phap 1y lién quan dén déng cira moé 1a nhiém vu can
thiét ngay ldc nay véi Viét Nam, bai vi dong cira mo sé tro thanh mot van dé thu hat nhiéu sy quan tam cua
cac nha quan ly, cac nha khoa hoc va ca cong ching trong thoi gian sip téi. Bong cira mé khong chi lién
quan dén céc van dé ky thuat nhu thiét ké canh quan, cac tiéu chuan ky thuat méi trudng, né con doi hoi
phai xem xét vé& béi canh kinh té- x& hoi, quy hoach phat trién d6 thi. Tir 4o, dé dam bao muc tiéu cua ké
hoach déng ctra mo trong thai gian téi, viéc nghién cir khung phap ly va rét can thiét cho Viét Nam Ilc nay.

Nhiém vu cua viéc dong cira mo va phuc hdi mo can giai quyét do 1a giam thiéu cac xung dot duoc tao
ra tir ddy cang nhiéu cang t6t. N6 can phai tinh dén viéc tich hop véi cac ké hoach cho khu vyc. Ngoai ra,
n can phai giai quyét cac khia canh méi truong ngan han va dai han, nhung khong duoc tra thanh ganh
nang tai chinh cho doanh nghiép mé va ngan sach nha nudc.

2. Khung phap ly ciia Viét Nam trong déng cira mé
2.1. Cdc quy dinh chung c6 lién quan

T6 chirc, c& nhan khai thac mo chiu trach nhiém thuc hién cai tao moi truong va phuc hoi dia diém khai
thac theo nguyén tic qudc té do 1a “nguoi gay 6 nhidm phai tra (PPP The Polluter-Pays Principle)”. Phap
luat vé Khoang san va Mbi truong Viét Nam cling da dp dung nguyén tic nay trong cac quy dinh gan day.
Bai bao phén tich khung phép 1y lién quan dén dong cira mo trong Luat Bao vé méi truong 2014, Luat
Khoang san 2010 va cac Nghi dinh, Thong tw, Quyét dinh hudng dan thyc hién.

Bang 1. Tom tat khung phap Iy quy dinh

Khung phap ly Diéu T6m tét y chinh

T6 chirc, ca nhan khi tién hanh tham do, khai thac, ché
bién khoang san phai cé bién phap phong ngira, ting pho
biéu 38 su ¢ méi trudng va thuc hién cac yéu cau vé bao vé, cai
tao va phuc hdi méi truong. Cac bién phép phuc hdi phai
dugc 1én ké hoach trude va phai tra thuc hién viéc ky

Luat Bao vé Moi truong
2014

*Tac gia lién h¢
Email: nguyenthihoainga@humg.edu.vn
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qu¥ phuc hdi méi trudng.

Luat Khoang san 2010

biéu 30

T6 chirc, c& nhan hoat dong khoang san phai thuc hién
cac giai phap va chiu moi chi phi bao vé, cai tao, phuc
héi méi trudng. Giai phap, chi phi bao vé, cai tao, phuc
hdi méi trudng phai duge xac dinh trong du 4n dau tu,
béo céo danh gia tac dong méi truong, ban cam két bao
vé moi trudng duge co quan quan 1y nha nuwdc ¢ tham
quyén phé duyét.

Va khoan tién ky quy cai tao, phuc hoi méi truong phai
dugc thiét lap trude khi tién hanh cac hoat dong khai
thac khoang san.

Trong Luat Bao vé moi truong 2014 va Luat Khoang san 2010, nhu da dé cap, déu da tuan thu nguyen
tac PPP & trén, va c6 quy dinh lién quan dén 1 khoan tién trich trudc goi 12 Quy bao vé moi truong hay tién
ky quy khai thac. Noi dung nay da duoc quy dinh dau tién theo Luat Khoang san (dugc dé cap vao nim
1999, chi tiét dé thyc hién chi dugc cong bd vao nam 2008 va 2009). Sau hai 14n sira ddi, cac vin ban c6
hiéu luc hién thi hanh dué6i cung 1a Thong tw 38/2015/TT-BTNMT ban hanh ngay 30/6/2015 Quy dinh vé
vé cai tao, phuc hdi méi truong va ky quy cai tao, phuc hdi méi trudng ddi véi hoat dong khai thac khoang
san (trude day 1a Thong tu 34/2009/TT-BTNMT ban hanh ngay 31/12/2009) va Nghi dinh 19/2015/ND-
CP Quy dinh chi tiét thi hanh mot sb diéu trong Luat Bao vé méi truong 2014,

Bang 2. Cdc van ban dudi Ludt quy dinh lién quan d@én phuc héi méi triong

Khung phap ly

Tém tit y chinh

Nghi dinh 19/2015/Nb-CP

Néu rd rang, viéc cai tao méi trudng phai dwoc lén ké hoach va thuc hién
trong qua trinh khai thac khoang san. Céac don vi khai thac mé khong
dugc phép doi cho dén khi dong cira mé mai cac bién phap phuc hoi.

ngay 14/2/2015 Theo céch ndy, cac dy én twong tng va thanh toan tién gai va rit tién
duoc chia thanh cac du an nhé hon va c6 thé dugc xu ly linh hoat hon
nhiéu.
Théng tu 38/2015/TT- Cung cép cc mAu chi tiét cho viéc chuén bi cac dy &n ci tao moi truong
BTNMT ngay 30/6/2015 va hudng dan chi tiét cho cac du toan chi phi.

Da ¢6 sy thay doi trong chinh sach va muyc tiéu cudi cuing Ia cai tao moi truong ddi véi céc quy dinh
phép ly khac nhau tir 2008 dén 2015. Trong Nghi dinh 19/2015/ND-CP, quy dinh sat hon vai trang thai ban
dau ctia moi treong sau dong ctra mo.

~Ngoai ra, Nghi dinh cling m¢ ra mot kha nang méi cho cac don vi khai thac mo bang céach cho phép
tiep tuc thué dat, dé dugc hudng cac chinh sach khuyen khich trong truong hop cai tao va phuc hoi moi
truong thanh cac diém du lich, cdng vién sinh thai hoac khu giai tri véi muc dich c6 1gi cho céng dong.

Bang 3. Quy dinh trong Lugt Khoang san 2010 vé cdi tao, phuc hoi méi truong sau khai thac mo

Khung phép ly

biéu

T6m tét y chinh

Luat Khoang san 2010

biéu 31

To chiic, ca nhan hoat dong khoang san phai thué dat
theo quy dinh cua phap luat vé dat dai, trir truong hop
khong str dung I6p dat mat hodc hoat dong khoang san
khong anh hudng dén viéc sir dung mat dét cua té chuc,
c4 nhan dang st dung dét hop phép.

Hop dong thué dat s& chim dut hiéu lyc khi hét han gidy
phép khai thac khoang san. O day mot s6 diéu chinh tiép
theo 1 can thiét dé 1am cho né phti hop véi cac quy dinh
méi nhét trong Luat Méi truong.
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Qua nghién ciu khung phép 1y lién quan, bai béo nhan thay:

- Cac luat, quy dinh hién hanh c6 hiéu luc, don vi khai thac mé phai xay dung mot du an cai tao moi
truong va thuc hién thanh toan day du hoic tra gop lan dau tién caa mot khoan tién giri ky quy trudce khi
bat dau khai thac. T4t ca cac mo da hoat dong phai nop du &n cai tao méi trudng cang som cang t6t. Cac co
quan c6 trach nhiém kiém tra dy an va phé duyét né. Sau d6, don vi diéu hanh moé bat dau giri tién vao Quy
bao vé méi truong & cap Qudc gia hodc Pia phuong.

- Cac bi¢n phap phuc h6i méi truong phai duoc 18n ké hoach chi tiét va duoc thuc hién trong qua trinh
khai thac dang dién ra. Ddi véi cac cong trinh phuc h6i mot phan, cong ty mo c6 thé tim kiém sy chap thuan
cua chinh quyén va rat mot phan tién ky gui.

- Cudi ciing, khi mo dong cira, cong ty phai thuc hién cai tao theo thiét ké trudc d6. Cac nha quan ly
kiém tra viéc thyuc hién va trong truong hop S nam sau khi hoan thanh khong tim théy thiét hai vé moi
truong, cong ty moé nhan duoc tién ky gui va tién 1ai. Néu cong ty mo khong phuc hdi dia diém khai thac,
tién guri va tién 1ai dwoc sir dung cho cac bién phap phuc héi can thiét.

2.2. Tich hep cé&c néi dung quy dinh vao hé théng quy hogch quéc gia va cac quy hoach c6 tinh chat
chuyén nganh

Khi lap ké hoach cac bién phép phuc hdi méi truong cho mot khu vuc khai thac cii, diéu quan trong 1a
phai lam cho quy hoach phu hop véi hé théng quy hoach quéc gia va cac quy hoach cé tinh chét ky thuat
chuyén nganh c6 lién quan. Pdi vai cac khu vuc khai théc & cac khu vuc ring héo lanh, day 1a mot nhiém
vu dé dang trong khi né phiic tap hon nhiéu ddi vai cac khu vuc khai thac gan céc khu vuc dong déan cu.

Quy hoach viing va dé thi dugc thuc hién boi chinh quyén dia phuong va dugc bao vé boi Luat Quy
hoach d6 thi 2009 va Luat Xay dung 2014. Viéc lap ké hoach phuc hoi méi truong cho cac mo dwoc thuc
hién boi céc t6 chuc, ca nhan khai thac mo trong Luat Khoéang san va Luat Bao vé Mai truong. Céc cong
cu hiéu qua dé tich hop céc ké hoach nganh khac nhau ¢ Viét Nam voi nhau dang dwoc phét trién.

Bang 4. Cdc quy dinh vé phuc hai mdi trirong tich hop véi cac quy hoach viing va dia phirong

Khung phép ly Tém tit y chinh

Chi c6 cac yéu cau ky thuat chung va dé nghi tham van cong dong chi
sau khi hoan thanh céc cong trinh phuc hoi. Quy dinh chi phu hgp véi
cac mo ¢ vung sau vung xa.

Quyét dinh 71/2008/QD-TT
ngay 29/5/2008

Di yéu cau su phi hop véi quy hoach sir dung dat cua dia phuong va y

Thong tu 38/2015/TT- kién cua ty ban nhan dan cap tinh dugc xem xét phé duyét dy an cai tao
BTNMT ngay 30/6/2015 | moi trudong. Quy dinh di ¢b gang tra 1oi nhu cau tich hop nhidu hon cac
ké hoach nganh khac nhau trong mét linh vyc.

Tiép tuc phét trién phuong phdp nay va yéu cau du &n cai tao mdi truong
phai phu hop vei ke hoach phat trién kinh té xa hoi dia phuong, ke hoach
khai thac khoang san, stir dung dat va ké hoach bao vé moi truong.

Néu dinh nghia méi vé lién ving, lién mé. Sau d6, cac tinh ¢6 khu vuc
chtra nhiéu mo khai thac don 1é phai chuan bi mot ké hoach riéng dé khéc
phuc méi trudng &p dung cho cac du an khai thac khoang san nam trong
khu vyc khai thac chung.

Quyét dinh 18/2013/Qb-
TTg ngay 29/3/2013

Tir quan diém ky thuat, Tinh s& rat kho dé thiét Iap mot ké hoach nhu
vay. Cach tiép can khong dugc theo dudi trong quy dinh tiép theo.

C6 hiéu luc hién hanh néu rd du an cai tao moi truong phai phu hgp vai
quy hoach phat trién kinh té xa hoi, quy hoach khai théac khoang san va
sir dung dét va quy hoach bao vé méi trudng cia cac dia phuong tuong
{mg. Do d6, cong ty mé6 cd trach nhiém nghién ctu cac ké hoach nganh
da d& cap va dam bao céc ké hoach phuc hdi ciia minh phi hop véi chiing.

Nghi dinh 19/2015/Nb-CP
ngay 14/2/2015
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Day 1a mot thach thic méi ddi V6i cac don vi khai thdc mo tai Viét Nam, vugt xa cac nhiém vu k¥ thua:[
thong thuong trong cdc mo. Do d6, doi véi cac hoat ddng khai thac 16n, nén thanh 1ap mot nhom riéng dé
Iap ke hoach cai tao va str dung dat sau khai thac.

M6t vi du cho truong hop nay 1a khu vic khai thac than Hon Gai, Quang Ninh, noi cac ké hoach cai tao
moi trudng cua 5 cong ty mo khéac nhau phai dugc tich hop véi quy hoach phaét trién d6 thi caa thanh phd
Ha Long. Tir nam 2012 dén 2015, mot du &n nghién ctu chung giira Tap doan Cong nghiép Khoang san -
Khoéang san Viét Nam (VINACOMIN) va Hiép hoi Nghién ctru Khai thac va Méi truong Piac (RAME) di
thuc hién nhiém vy nay va da trinh bay két qua cudi cing cho céac bén lién quan tai dia phuong vao thang
3 nam 2015. Khéi niém quy hoach cho céc khu vuc khai thac Hon Gai bao gom céc khu vuc sir dung cong
nghiép, khu dan cu, khu giai tri ciing nhu cac khu vuc xanh nhu c¢6ng vién va rirng. Du an cho thay rang
viéc tich hop vao cac ké hoach khu vuc khac 1a co hi tét cho toan khu vuc va cong ty mo phat trién tiém
nang mai.

3. Panh gia khung phap ly vé déng cira mé & Viét Nam

1. Céc quy dinh cua Viét Nam (Luat Bao vé Moi truong, Luat Khoang san) da chon mot co ché quan ly
khéc biét khi yéu cau cac cong ty khai thac mo gui tién dé phuc hoi méi truong cho Quy Bao vé Moi trudng
bén ngoai. Céch tiép can nay an toan cho cac co quan méi trudng, nhung kém linh hoat hon d6i véi cac
cdng ty khai thac mo.

Bai vi, cac cong ty mo phai chiu 2 lan chi phi, mét 1an cho khoan tién gui va mot lan dé thuc hién cac
bién phép phuc hdi moi truong sau dong ctra mo. Tién dat coc dugc hoan tra sau 5 nam khi hoan thanh viéc
cai tao va duoc chinh quyén phé duyét. Nhu vay, néu du &n khai thac dién ra khoang thoi gian dai, céc cong
ty mo khong thé tan dung ngu0n tién ky gui Ia rat kém linh hoat.

2. Du di duogc diéu chinh dé giam bét nhitng ganh nang cua tién gui dai han d6 1a cac cong ty mo co
thé nhan duoc tién 14i cho khoan tién gui sau khi cong trinh phuc hdi da hoan thanh va dugc phé duyét.
Hon nira, bat dau tir Quyét dinh 18/2013/QB-TTg, cac cdng Viéc cai tao moi truong phai dugc bit dau trong
qua trinh khai thac khoang san dang dién ra, do d6 co thé dugc chia thanh mot sé du an nho hon.

Sau khi hoan thanh va phé duyét mot dy an mot phan va thoi gian cho doi 5 nam, cong ty mé c6 thé rat
mét phan tién ky guri trude d6. Nhu vay khong phai toan bé tién phuc hdi dugc ¢ dinh trong suét vong doi
ciia mo. Céc cong ty mo co thé lya chon phwong an diéu chinh quy hoach mo cia minh dé phuc hoi cac
mot phan khu vee mo cang sém cang tt.

3. Mot kho khin khéac vé phia cac cong ty mo la du toan chi phi cho cac du &n cai tao. Néu cong ty uoc
tinh chi phi cho duy an cai tao qua cao, ngudn tai chinh san co trong qua trinh khai thac dang dién ra s& bi
anh huong. Néu cong ty uéc tinh chi phi qua thap s& can nhiéu tién hon du kién tai thoi diém thyuc hién va
van phai tra khoan chénh léch vao khoan tién gui tai thoi diém khai thac két thic va ngudn tai chinh rat kho
khan.

Ngoai ra, cac chi phi cho viéc diéu chinh can thiét caa quy hoach nén dugc tinh dén. Nghi dinh
19/2015/ND-CP lan dau tién cho phép tinh dén ca lam phat trong du toan chi phi.

Nhin chung, cac cdng ty mé nén thuc hién cac cong viéc 1ap ké hoach chi tiét dé tim ra giai phap kinh
té. Phuong an phuc hdi som hoat dong va chia thanh cac dy &n nho hon dan dén mot thiét ké chi tiét hon
va woc tinh chi phi tét hon. Huéng dan chi tiét hon vé ky thuat theo luat 12 khdng thuc té vi sy da dang cua
cac vi tri khai thac khac nhauva mai mo can mat giai phép riéng.

4. Khoan tién giri bén ngoai ciing c6 nhugc diém chung 1a mai stra d6i trong ké hoach khai théc va phuc
hoi anh huéng dén khéi lwong tién giri doi hoi phai cé thoi gian va tap trung cho cong viéc gidy to bd sung
va céc thu tuc hanh chinh véi co quan moi truong.

5. Cac tac ddong moi truong dai han sau khi khai thac gay rai ro tai chinh cao cho cong ty mé hoac chinh
quyén dia phuong va chinh phii. Mot s6 tac dong tham chi cd thé xay ra sau thai gian cho doi 5 nam do qua
trinh thdm va ro ri nudc cham, qué trinh chuyén déi héa hoc hoic khoang ngam do tham do. Nhiing tac
dong nay khong dugc quy dinh trong luat phap hién hanh tai Viét Nam. Trudc tién, trach nhiém cua cong
ty mo 14 tranh cac tac dong lau dai boi mot hoat dong khai thac dung dan ngay tir dau. Cac nha quan ly co
nhiém vu kiém soét trong qué trinh hoat dong cua mo. Di véi cac mo méi, viec quan ly thdng tin va dir
liéu lién tuc vé tat ca cac hoat dong lién quan dén mai truong va an toan Ia can thiét dé ngan chan céc tac
dong tiéu cuc bat ngo sau khi déng cira mo.

Tir nhitng danh gia & trén, bai bao dua ra khuyén nghi giai quyét nhimg kho khan do6 1a:

Thi nhit, mot quyét dinh kinh té quan trong phai dwoc dwa ra ngay tir ddu do6 1a vé quyén st dung dét
sau dong ctra ma, khi do co 2 phuong an:

Phuong 4n 1: Cong ty mé thuc hién cai tao moi truong binh thuong va tra lai quyen sur dung dat cho
chinh quyén dia phuong. Trong truedng hop ndy, cong ty moé can chi tién dé dap ung tit ca cac yéu cau phéap
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ly. Néu chinh quyén dia phuong di c6 ké hoach sir dung dat, ho can c6 ké hoach va théng béo trudc cho
cong ty mo biét dé c6 thé didu chinh dy &n cai tao méi truong phu hop véi ké hoach cua chinh quyén dia
phuong.

Phuong 4n 2: Thyc hién cai tao méi truong két hop vai phét trién diém thu hat khach du lich, cong vién
sinh thai hoac khu giai tri va giir quyén sir dung dat lau dai cho cong ty mo. Trong truang hop nay, cong ty
mé chi tién vai hai muc dich, dé thuc hién cac yéu cau phéap ly va tao ra mot khu vuc phuc vu cho viéc thu
hat du lich, hodc céc hinh thuc kinh doanh tra phi. Vi vay, n6 giéng nhu mot khoan dau tu véi ky vong
mang lai loi ich kinh té trong tuong lai. Phuong én 2 cling c6 loi cho chinh quyén dia phuong vi cong ty
mo van chiu trach nhiém vé dat dai va c6 thé thuc hién bat ky bién phap méi trudng can thiét nao ngay ca
trong trudng hop cé tac déng lau dai do cac hoat ddng khai thac trude day giy ra (Nghi dinh 19/2015/ND-
CP da mo ra mot tiém nang mai).

Thir 2, lién quan dén khia canh kinh té xa hoi dugce xem xét trong qua trinh déng ctia mo. Trong khi ban
dau quy dinh chi tap trung vao giam thiéu tac dong moi tnrorng thi bay gi¢ cling tinh dén céc khia canh
kinh té x& hoi. Dya trén thuc tién thyc hién nay, quy dinh c6 nhiéu stra d6i, b6 sung va hudng dan chi tiét.

Thi 3, lién quan dén tién ky quy, quy dinh can huéng t6i linh hoat, cho phép cong ty mo wdc tinh tién
guri bang mot ké hoach tong thé. Sau d6 vai nam, truéc khi cong trinh cai tao thuc té bit dau, mot ban thiét
ké chi tiét dwoc chuan bi va tién guri chi dwoc didu chinh mot 1an duy nht tai thoi diém cé thiét ké chi tiét
d6. Tranh nhiing thii tuc hanh chinh hang nam khi c6 nhimg thay ddi trong quy hoach viing moé.

Viéc nay sé tao ra su linh hoat rat 16n cho cac cong ty mo trong viéc ky quy va dong thoi 1am don gian
héa thu tuc hanh chinh vén da gay ra tén kém rat nhiéu thoi gian, cong suc caa doanh nghiép. Bién phép
nay ciing dac biét phu hop trong diéu kién hién nay, khi sé tién ky quy duoc diéu chinh ciing véi ban thiét
ké chi tiét s& tranh duoc viéc du toan khac xa véi thyuc té, va phan nao khic phuc duoc lam phat.

Thir 4, d6i voi cac du an khai théc nho va ngan han thuong khdng thuc hién du an cai tao moi truong
cua ho, mac du ho da tra tién dit coc. Chinh quyén dia phuong di gap khé khan trong truong hop nay va
tién gui thuong khong du dé thuc hi¢n cai tao moi truong sau dong cira mo. Do d6 ¢ day, can c6 thém sy
kiém soat va quan ly cia chinh quyén dia phuong. Dy toan chi phi cho viéc phuc hdi phai dugc kiém tra
can than. Hon nita, trach nhiém quy dinh trach nhiém cua co quan quan ly dia phuong trong truong hop
nhu vy dé ngan chan rang tién quy céng cong bd sung phai dugc st dung dé phuc hdi cac vi tri khai thac
tu nhan.

4. Két luan va thao luan

Viéc 1ap ké hoach va thiét ké ky thuat cho dong ctra mo can rat can than ciing nhu cac quyét dinh kinh
té x& hoi Ia can thiét dé dat dugc tinh trang an toan va than thi¢n véi moi truong lau dai voi mot nd lyc tai
chinh phi hop. Cac quy dinh Ve dong ctra mo van con 1a mot chu dé mai di voi nganh khai thac Vit Nam.
Phap luat da cung cap mot s6 cong cu dé huéng dan cac cong ty mo trong qua trinh dong cira Mo nhung
can phat trién thém céc cong cu nay dua trén kinh nghiém thyc té dé dat duoc hiéu qua phu hop cho tat ca
cac bén lién quan bao gdom cac cong ty mé, co quan quan ly va cong ddng dan cu.
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ABSTRACT
Some issues about mine closure in Viet Nam

Nguyen Thi Hoai Nga?, Pham Kien Trung® Vu Thuy Anh?
1 Hanoi University of Mining and Geology
2 Ministry of Planning and Investment

Mine closure and rehabilitation become very significant in postmining, which require technological
solutions and budget in each mining project. If exploration, excavation, and operation of a mine last for a
long time, postmining last longer for other economic, cultural, and social activities. Among factors that
influence on postmining, the legislative framework plays an important role, especially in planning and

implementing necessary programs. The paper reviews legal regulations in Viet Nam regarding to the topics,
to find out matters that need to be improved in the forthcoming years.

Keywords: Mine closure; rehabilitation; legislative framework.

38



ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENGS D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Pé xuat mo hinh quan 1y cai tao phuc hdi méi truong moé khai thac 16
thién cao lanh, felspat tai huyén Son Duong, tinh Tuyén Quang

Nguyén Thi Kim Ngan®*, Bao Van Chi
Triong Dai hoc Mo -Dja chat

TOM TAT

Dy 4n dau tu xay dung cong trinh khai thac 16 thién mo cao lanh, felspat tai khu vuc Binh Man, xa Son
Nam, huyén Son Duong, tinh Tuyen Quang dugc Cong ty TNHH Pai An Tuyén Quang lam cha dau tu phé
duyét trén co so y kién dong y cua so cong thuong tinh Tuyén Quang. Dy 4n di vao hoat dong s€ tao cong
an viéc lam cho nhan dan dia phuong va dong gop vao su phat trién kinh té x& hoi trong khu vyc ciia huyén
Son Duong. Tuan thu Luat Bao vé Mai truong sb: 55/2014/QH13; Nghi dinh 40/2019/ND-CP sira d6i bo
sung cho Nghi dinh 19/2015/ND-CP va Thong tu sé 38/2015/TT-BTNMT vé viéc thuc hién quy dinh vé
cai tao, phuc hdi méi tredng (CTPHMT) va ky quy cai tao, phuc hdi méi truong dbi voi hoat dong khai
thac khoéng san thong Cong ty TNHH Dai An Tuyén Quang d tién hanh 1ap phuong 4n cai tao phuc moi
truong. Bang phuong phap nghién cic md hinh 1y thuyét vé quan ly; nghién ciu chinh sach, thu thap sé
liéu, diéu tra khao sat va tham van cong dong bai bao di dé xuat md hinh quan ly CTPHMT khai thac 16
thién mo cao lanh, felspat tai huyén Son Duong, tinh Tuy&n Quang nham nang cao hiéu qua cac bién phap
CTPHMT trong va sau quéa trinh khai thac ciia mo. Két qua nghién ctru cua bai bao hy vong duoc sir dung
trong cac phuong an CTPHMT cua céc du &n khai thac mo khoang san c6 diéu kién tuong ty, nham nang
cao hiéu qua, hiéu luc cta Luat khoang san 2010 va Luat bao vé moi truong 2014.

Tir khéa: Cai tao phuc hdi méi truong; Khai thac mo 16 thién; mé hinh quan Iy.

1. Pit véan dé

Dat nudc ta dang trén con dudng cdng nghiép hda, hién dai hda. Vi vay, viéc quy hoach, thim do, khai
théc, ché bién va sir dung khoéng san nham dinh huong st dung hop 1y, tiét kiém ngudn tai nguyén khoang
san cho tig giai doan phét trién kinh té la mot nhiem vu het suc quan trong dang duoc Dang va Nha nudc
ta dac biét quan tdm. Trong nhimg nam gan day nhu cau vé nguyén liéu cung cap cho nganh san Xuit gém
st & nudc ta, n6i chung va ¢ Tinh Tuyén Quang 1a rat Ién. Trudc cac nhu cau cia xa hoi, du 4n dau tu xay
dung cdng trinh khai thac 16 thién mé cao lanh, felspat tai khu vuc Binh Man, xa Son Nam, huyén Son
Duong, tinh Tuyén Quang dugc Cong ty TNHH Pai An Tuyén Quang la chu dﬁu tu phé duyét trén co s&
y kién ddng y cua so cong thuong tinh Tuyén Quang. Khi dy 4n di vao hoat dong s& tao cong an viéc lam
cho nhan déan dia phuong va dong gop vao su phét trién kinh té xa hoi trong khu vuc caa huyén Son Duong.

Tuan thi Luat Bao vé Mai truong sb: 55/2014/QH13 da duoc Qudc hoi khoa 13, ky hop thi 7 thong qua
ngay 23/6/2014, ¢6 hiéu lyc thi hanh tir ngay 1/1/2015. Thong tu sé 38/2015/TT-BTNMT ngay 30 thang 6
niam 2015 cta Bo truong Bo Tai nguyén va Mbi truong vé viéc thuc hién quy dinh vé cai tao, phuc hdi moi
truong va Ky quy cai tao, phuc hdi moi truong ddi véi hoat dong khai thac khoang san. Cong ty TNHH Dai
An Tuyén Quang tién hanh lap phwong &n cai tao phuc hdi méi truong cua “Dy an dau tu xay dung cong
trinh khai thdc m¢ 16 thién cao lanh, felspat tai khu vuec Binh Man, xa Son Nam, huyén Son Duong, tinh
Tuyén Quang” nham hoach dinh truéc cac bién phép cai tao, phuc hdi méi truong, mdi sinh va chi dong
bé tri ngudn vén dé thyc hién khi dy an két thic khai thac va ky quy méi truong hang ndm. Tuy nhién, dé
nang cao hiéu qua cac bién phap CTPHMT trong va sau qué trinh khai thac caa mo, can phai c6 mé hinh
quan ly cai tao phuc hdi méi tredng mot cach hitu hidu. Chinh vi vay két qua nghién ciru co y nghia ca ly
luan va thuc tién.

2. Cac md hinh ly thuyét vé quan ly

Mai loai hinh doanh nghiép thudc cac linh vuc khac nhau, hozc tiy theo muc dich dic diém cong viéc

* Tac gid lién h¢
Email: nguyenthikimngan@humg.edu.vn
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khac nhau, c6 thé lra chon cac mé hinh quan ly khac nhau. Theo Iy ghuyét cua quan tri hoc c6 cac md hinh
quan 1y dac trung nhu sau (Poan Thu Ha va Nguyén Thi Ngoc Huyén, 2009).

2.1. M6 hinh qudn 1y truc tuyén

Mé hlnh quan Iy nay (Hinh 1) thuong dugc cé&c nha quan Iy lya chon vi trong m6 hinh nay nha quan ly
ra quyet dinh va giam sét truc tiép ddi véi cap dudi va nguoc lai. Véi m6 hinh nay cac cap dudi chi nhan
su diéu hanh va chiu trach nhiém trude ngudi lanh dao tryc tiép cap trén.

M0 hinh quan Iy nay ¢6 nhiing wu diém sau:

Thuan loi cho viéc 4p dung ché do thu truong, tap trung, théng nhat. Tir d6, giup cho co ciu td chirc c6
tinh linh hoat hon nham thich tng v&i sy bién doi cuia méi trudng kinh doanh ngay cang phirc tap nhu hién
nay.

Hinh 1. M6 hinh qudn ly truc tuyén

C6 su théng nhit cao trong viéc thuc hién ménh Iénh. Tir d6, tao diéu kién thuan loi dé céc thanh vién
trong to chue di theo mot muc tiéu chung. Bén canh nhiing wu diém trén, thi mé hinh quan ly doanh nghiép
theo co cu truc tuyén van con c6 nhuge diém nhu: Doi hoi ngudi 1anh dao phai c6 kién thic toan dién dé
chi dao tat ca cac bo phan quan ly chuyén mén trong doanh nghiép.

Chinh vi tn tai ndy ma mé hinh quan ly truc tuyén nay thuong dugc ap dung cho céc doanh nghiép co
quy md nhé va viéc quan ly khéng qua phrc tap.

2.2. M0 hinh qudn ly chizc ning

M@ hinh quan 1y chire néng (hay con goi md hinh t6 chirc phan quyén (Hinh 2) hoat dong theo trinh ty:
chi thi dugc ban hanh tir cap cao nhét, sau dé truyen dat xubng céc quan ly cap trung rdi dén cip nhan vién.
Néu nhan vién c6 mong muébn dé xuét y kién, ho s& phai guri d& xuét Ién quan ly tryc tiép. Sau khi phé
duyaét, dé xuit lai duoc chuyén tiép 18n quan ly cap cao. Két qua sau d6 s& duoc tra vé& nhan vién theo trinh
tu nguoc lai. Kiéu mé hinh nay mang xu hudng quan liéu va cé sy phan biét I6n. Méi quan hé giita ngudi
chua va nhan vién tré nén xa cach do khdng c6 sy giao tiép thuong xuyén.

Dic diém ndi bat nhat cia md hinh nay 1a nhiing nhan vién chirc ning phai 1a ngudi am hiéu chuyén
mon va thanh thao nghiép vu trong pham vi quan ly cia minh.

M® hinh quan 1y theo co ciu chirc nang c6 uu diém nhu: D& dang thyc hién viéc chuyén mén hoé céc
chic nang quan ly. Tir d6 tao tién dé dé thu hiit dwoc cac chuyén gia cé kién thirc sau vé nghiép vu chuyén
mon vao cong tac quan ly.

Viéc t6 chire co céu nhu thé nay c6 thé tranh dwoc su bé tri chong chéo chic ning, nhiém vu giira céc
bd phan. Thic day su chuyén mon hoa k¥ nang nghé nghiép, nang cao chét lugng va ky nang gidi quyét
van dé. Xét vé do ri ro khi dwa ra quyét dinh thi mé hinh nay c6 d6 rui ro thap hon mé hinh co céu tryc
tuyen

So do co cau theo chire nang -

| MNowdi lanh dao A |
¥

Khau chire Khau chire
ning A; nang A

w
b 1

Ngwdd 1anh MNgwoi lanh MNgwoi lanh
dao B dao B dao Bs

Hinh 2. M hinh quan ly chitc nang
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2.3. M6 hinh qudn ly truc tuyén - chikc ning

M5 hinh quén 1y tryc tuyén - chirc nang (Hinh 3) 1a sy két hop gitra co céu tryc tuyén va co cau chic
nang. Theo do, quan h¢ gitra nhan vién va quan 1y tuan theo mot dudng thang con céc bo phén chire néng
s& lam nhiém vu dua ra 16i khuyén chi dan, dong thoi kiém tra hoat dong cua bd phan tryc tuyén

Sordd co cdu theo trie tuyén —chi¥e nang

Ngwrdd lanh dao A

Ehau chivc Ehau chivc
nang Ag ning As

Ngudi lanh Ngudi lanh
dao B, dao B-

Hinh 3. M& hinh quan 1y truc tuyén - chite ndng

Uu diém ciia mé hinh co ciu két hop nay s& thu hat cac chuyén gia vao viéc giai quyét cac van dé chuyén
mén. Tuy nhién, nhuoc diém cua mo hinh nay d6 1a 1am gia ting cac bo phan chirc ning trong cong ty,
khién cho bo méy quan ly cong kénh, nhiéu ¢au mdi. Do vay doi hoi nha lanh dao phai linh hoat, mém déo
luén didu hoa phdi hop hoat dong cac bo phan dé tranh hién twong khong an khép, cuc bd caa cac co quan
chirc nang.

2.4. M hinh quan ly cdu tric ma trgn

M® hinh quéan 1y cdu tric ma tran nay rat pht hop véi cac doanh nghiép c¢6 cac du an (Hinh 4). Ban giam
dbc s& cir ra mot cha nhiém dy 4n cac phong chirc ning cir ra mot can bo twong tng. Khi dy an két thuc
ngudi ndo trd vé cong viée cua ngudi do.

Uu diém: Cac nguon luc cia doanh nghiép duoc tap trung vao cac du an cu thé, do d6 cho phép viée 1ap
ké hoach va kiém soét tré nén t6t hon. Co ciu nay c6 tinh ning dong cao, dé di chuyén cac can b bd phan
t6i cac du an khac nhau. Ngoai ra né con tan dung duoc cac can bd cd chuyén mén cao, giam cong kénh
cho bo may td chirc. Bén canh d6, mé hinh céu trac ma tran nay cé mot s6 nhuoe diém nhu sau:

MB® hinh co ciu td chirc doanh nghiép nhu vay dé xay ra mau thuan giira lanh dao du an va lanh dao
chirc nang. Céc thanh vién trong nhom c6 thé bo bé trach nhiém; Phai mat thoi gian dé nhan sy c6 thé quen

v6i cau truc van hanh nay.

4 + + +

Pho TG Pho TGD Pho TGO Pho TGP
Marketing KY thuat Tai chinh San xuat

Trudng phong Truéng pheng
Thidt ké ien

Truéng phong
oo khi

Truedng phongl
Thuy lwe

Hinh 4. M6 hinh qudn ly cdu tric ma trgn

Ngoai ra con mot s6 mo hinh 6 chirc quan 1y doanh nghiép nhu: mé hinh co ciu khung, mé hinh co ciu
theo chuong trinh myc tiéu; mé hinh c4u tric phang; mo hinh quan 1y phi myc tiéu .... Nhung du kiéu co
céu to chirc doanh nghiép nao ciing déu ¢ wu va loi thé riéng. Doi hoi nguoi lanh dao phai co kién thirc
toan dién dé lya chon duoc kiéu co cau té chirc doanh nghiép phu hgp nhét véi thuc trang doanh nghiép
cua minh.

3. Khai quat vé dy 4n diu tw xdy dung cong trinh khai thac 19 thién mé cao lanh, felspat tai khu vuc
Binh Man, xa Son Nam, huyén Son Dwong, tinh Tuyén Quang va giai phap cai tao phuc hoi moi
truong

3.1. Trit lwgng mé va cong ngh¢ khai thac
Du an dau tu xay dung cong trinh khai thac 16 thién mo cao lanh, felspat tai khu vuc Binh Man, xa Son
Nam, huyén Son Duong, tinh Tuyén Quang”. Puogc thuc hién bai chu dy an la; Cong ty TNHH Dai An
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Tuyén Quang, véi thoi gian khai thac 1a 19 nam .

Theo quyét dinh phé duyét trir luong cao lanh va felspat trong “Béo c4o thim do cao lanh, felspat khu
Binh Man, x4 Son Nam, huyén Son Duong, tinh Tuyén Quang do Poan dia chat 302 1ap thang 7 ndm 2010".
Trit luong cao lanh, felspat cip 121 va 122 trong ranh gi6i tham do nhu sau (Trung tim KHCN mé va méi truong

2019, 2013).

Bang 1. Trir heong cao lanh, felspat cdp 121 va 122

) Trit lwgng cao lanh (nghin tin) Trit luong felspat (nghin tan)
Cap trit lugng Trang t P ai oy Trang thai kho Trang t }1 ai oy Trang thai kho
nhién nhién
Cép 121 24 21 579 573
Cap 122 127 112 3.437 3.391
Tong 121+122 151 133 4.016 3.964

Cong suat thiét ké ciia mo (bao gém ca cao lanh va fenspat) 1a 188.700 tin/nam. Tudi tho ciia mo 1a 21
nim (trong d6 1 ndm xay dung co ban, 19 nim khai thac lién tyc va 1 nam cai tao va phuc hi moi trudng).
Sau khi tién hanh thi cong tuyén duong hiao md moé 1én bai xtic +70 phia Bac khai truong dé tao dién khai
thac dau tién voi kich thude 16n ap dung hé thong khai thac 16p bang van tai trye tiép. Khéi luong cao lanh,
felspat sau n6 min dugc xuc boc truc tiép 1én 6 t6 cho vé tram nghién nam tai phia Ty khai truong. Con
dat da thai s& dugc vén tai d6 ra bai thai nam & phia Ty khai truong. Anh hudng cua cac khau cia cong
nghé khai thac dén moéi truong dugce thé hién qua (Hinh 5); T chirc quan 1y san xuat (Hinh 6).

| Mo |

v

Khoan, né min, du dap thi hee

A

Tiéng 6n, rung,
bui, khi déc

Nudc mua chay tran | — Khai thac 16p bang —>| Nudc thai moé |
Tiéng 6n, rung, ¢ A Fo oo e
bui, khi doc — Xtc boc —>| bat da thai |
v
| O 16 tr d6 quang |
v
Tiéng dn, bui | > Tram nghién sang

Quing xuc bbe

| Nha may ché bién |

Hinh 5: Anh hwong cua cac khau cdng tdc dén méi truong

H Ciongty TMHH Bai An ||

+

|| Giamddcmo ||

!

|| P.Giam ddc ||

+

P. Hanh chinh ||

|| Phong KT-TW || ” Phing KT-KH || ||

!
{ I ! 1

|| T8 khai thac ” H || T& ch& bi&n ” u T8 sira chira ||

TO wan tai

Hinh 6. So d6 t6 chirc quan ly cia mé

3.2. Gidi phap cdi tgo, phuc héi méi truomg

Khi két thic khai thac, khu virc mo s& dé lai dia hinh mot moong khai thac c6 chiéu dai trung binh 205m
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voi dién tich 12,74ha. D séu ddy mo la +30 con do cao cua dia hi‘nh xung guanh moong khai thac la +50.
Goc nghiéng suon tang khai thac 14 70- 75 d6, géc nghiéng suon tang ket thiac 1a 70°.

Bén canh moong khai thac, vé phia Tay la san cong nghiép, khu phu tro dién tich 1,08ha va mot béi thai
ngoai dién tich 1,16ha, dung tich 58.000m?3, cao 5m so véi mat dia hinh. Téng dién tich chiém dat cua du
&n 12 15,11ha. Theo phu luc 3 ban hanh kém theo Thong tu s6 38/2015/TT-BTNMT ngay 30 thang 6 nim
2015 cua B truong Bo Tai nguyén va Moi trudng, “Du an dau tu xay dung cong trinh khai thac 19 thién
mo cao lanh, felspat tai khu vyc Binh Man, xa Son Duong, huyén Son Duong, tinh Tuyén Quang” thudc
mo khai théc 16 thién khong c6 nguy co tao dong axit moé va dé lai dia hinh ¢6 dang hé moé. Can ctr vao diéu
kién thyc té ciia khu mé, anh huong cia qua trinh khai thac dén méi truong, cong dong dan cu xung quanh;
cdn cilr cau tao dia chat, thanh phan khoang vat va chat lwong méi truong cua khu vuc trién khai Dy &n cai
tao, phuc hoi méi truong, nhom tac gia da dé xuat hai phuong an cai tao, phuc hdi méi truong nhu sau
(Trung tim KHCN mé va moi truong, 2019):

- Phuong 4n 1: Phuong an 14p moong khai théc;
- Phuong 4n 2: Dé lai nguyén dang moong khai thac dé 1am hd chira nudc.

Can cir vao nhimg wu, nhuge diém va chi sé Ip ctia 2 phuong an cai tao, phuc hdi méi trudng, nhém tac
gia da lya chon phwong 4n 2 dé lai nguyén dang moong khai théc 1am hé chira nuéc 1am phuong an cai tao,
phuc hdi méi trudng cua “Du dn dau tw khai thac I thién mé cao lanh, felspat khu viee Binh Man xé Son
Nam, huyén Son Dwong, tinh Tuyén Quang”. C6 dwoc két qua nhu tinh toan trén day vi dd c6 sy chuyén
ddi muyc dich sir dung tir dat rimg thanh dat nudi trong thay san cua long moong sau khai thac mo. Trén
thuc té cac ho sau sau khai thac da tai Binh Duong va Pong Nai c6 do sau trén 50m déu khdng nubi trong
thity san duoc. HO caa du an nay c6 do sdu 10-15m nén viéc nudi trong thily san ¢ thé thuc hién duoc.

4. Pé xuat mo hinh quan ly cai tao, phuc héi méi truweong khai théac 1§ thién mé cao lanh, felspat khu
vwe Binh Man xa Son Nam, huyén Son Dwong, tinh Tuyén Quang

Dé nang cao hiéu qua cta phuong 4n cai tao phuc hdi moi trudng nhu da dé xuat trong va sau qué trinh
khai thac ciia mo, can lya chon mé hinh quan 1y cai tao phuc hdi méi trudng pht hop véi cac diéu kién thuc
té va dung cac cam két ma phuong an di dua ra.

Qua viéc phan tich cac md hinh quan ly theo Ly thuyét Quan tri hoc, nhém tac gia dé xuat mé hinh
quan ly cai tao, phuc hdi méi trudng khai théc 16 thién moé cao lanh, felspat khu vie Binh Man x3 Son Nam,
huyén Son Duong, tinh Tuyén Quang nhu trén Hinh 7.

Churc nang cua cac bo phan nhu sau:

- Giam dbc xi nghép mo: C6 trach nhiém chi dao cong tac quan ly, don déc, trién khai cac ké hoach cai
tao phuc hdi méi trudng.

- Phong An toan - ky thuat: Co chure nang giup 1anh dao cong ty xay dung cac chuong trinh quan ly,
giam sat va thi cong thuc hién dy &n cai tao phuc hdi méi truong, ¢6 trach nhiém bao toan an toan trong
sudt qué trinh cai tao. V& nhan su s& c6 it nhat mot céan bo phu trach c6 chuyén mén ky thuat vé méi truong.

- Doi co gidi; Xuc bbe van chuyén; Doi ché bién : C6 nhiém vu gidp phong k thuat - an toan hoan thanh
cong tac cai tao, phuc hdi méi trudng.

- Lao d6ng thu cdng: C6 trach nhiém hoan thanh tét cac nhiém vu cong viéc dugc giao.

»  Doi béc xc, van .| Sangat S‘CN,Wbéi thai,
tai - bo mo
Cong ty > Doi ché bién »|  Théo do cong trinh
TNHH Dai | Giam ddc > xay dung sang tuyén
An-Tuyén "] xinghiép mo
uan X .
Quang » Lao dong thu céng > _Trong ¢o
Trong bach dan
| Phong An toan- | Phong ngira su cb
d Ky thuat d moi trudong

Hinh 7. M6 hinh té chizc quan Iy dir &n cdi tao, phuc héi méi trirong
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Trong qué trinh trién khai thuc hién Dy 4n cai tao, phuc hoi moi truong, cong ty s& moi UBND huyén
Son Duong va cac co quan chirc nang cung giam sat viéc thuc hién, dong thoi s& nghiém thu khoi luong
céc cdng trinh cai tao sau khi hoan thanh. Chuong trinh quan 1y gidm sat dugc dé xuat theo mé hinh sau:
(Hinh 8)

Cong ty TNHH Dai An -
Tuyén Quang

'

T6 chic tham dinh, gidm dinh chét lugng cong
trinh cai tao, phuc hoi méi truong

v

Lap ké hoach bao vé, cham soc cong trinh trong 3
nam dau

v

Ban giao cdng trinh cho chinh quyén dia phuong
quan ly

Hinh 8. M6 hinh quan ly gidm sét cdi tgo, phuc hoi méi truong

Qua md hinh quan ly trén c6 thé thiy: Chu dy an (Cong ty TNHH Pai An - Tuyén Quang) s& cir nhan
su thuong xuyén kiém tra, dén dbc, giam sét tién do thuc hién va chat luong cong trinh cu thé theo tiung
hang muc duoc thyc hién. Khi két thiic Phuong an cai tao phuc hoi méi truong cua du &an, Cong ty TNHH
Dai An - Tuyén Quang sé& lap béo cao giri S¢ tai nguyén &Mai truong tinh Tuyén Quang xem xét va phdi
hop cling S& Tai nguyén &MOi truong tinh Tuyén Quang to chirc tham dinh, giam dinh cong trinh cai tao,
phuc hdi méi trudng dé kiém tra, xac nhan hoan thanh céc noi dung cua Dy &n cai tao, phuc hoi méi truong.
Sau khi dugc S¢ Tai nguyén & Mai truong tinh Tuyén Quang xac nhan hoan thanh cac néi dung cua Dy
&n cai tao, phuc hdi méi trudng. Chu dy &n s& 18n ké hoach quan Iy, bao vé cong trinh da thyc hién, cu thé:
t6 chirc bao vé, cham soc trong 3 nam dau, sau d6 s& ban giao lai cho chinh quyén dia phuwong quan ly.

5. Két luan

Phuong 4n cai tao phuc hdi méi trudng “Dy 4n dau tu xay dung cong trinh khai thac mé 16 thién cao
lanh, felspat tai khu vyc Binh Man, x4 Son Nam, huyén Son Duong, tinh Tuyén Quang” dugc 1ap va phé
duyét trén co sé phap 1y cho cai tao, phuc hdi méi truedng qua trinh khai thac ché bién Cao lanh, Felspat
theo quy dinh cua Luat Mbi truong va Luat Khoang san. Pong thoi vai cac muc tiéu va giai phéap cai tao
phuc hdi méi truong dé ra trong du &n, vé co ban méi trudng trong va xung quanh mo s& duoc cai tao, phuc
hoi dua vé trang thai twong tw nhu trudc thoi diém mo di vao khai thac.

Céc bién phép cai tao, phuc hdi méi truong duoc dua ra hau hét 1a cac bién phap d& thuc hién va chu
déu tu c6 thé chi dong thuc hién trong qué trinh hoat dong cua du &n khai thac. Tuy nhién van con giai
phép khé thuc hién trong qua trinh cai tao va phuc hdi méi trudng nhu trong cdy xanh khong 16n nhung dét
da bo doi, d6 gén két kém, nghéo cac thanh phan dinh dudng.

Vi viée dé xuat md hinh quan 1y nhu trén, nhom tac gia hy vong cac bién phap cai tao va phuc hdi moi
truong dugc dua ra lya chon cling tién d6 thuc hién cac giai phap dwoc hoan thanh theo thiét ké thi moi
truong tu nhién trong va xung quanh khu vec mé s& dugc hoan tra ngay sau thoi gian két thic cua du an.
M0 hinh quan ly trén s& gitp thuc hién tot cac cong tac cai tao phuc hdi moi trudong da néu, dong thai chi
phi cho cong tac cai tao, phuc hdi méi trudng hop ly du an hoan toan c6 tinh kha thi, méi truong trong va
quanh khu vuc mo s& dugc bao vé, cai tao phuc hdi va co ban hoan tra vé trang thai nhu ban dau nhu thoi
diém trudc khi trién khai dy &n khai thac cao lanh, Felspat tai day.

Tai ligu tham khao } i )

Poan Thi Thu Ha, Nguyen Thi Ngoc Huyén. Gido trinh Quén tri hoc. Nha xuat ban Tai chinh, nam
20009.

Trung tdm Khoa hoc Coéng nghé mo va méi trudng. Dy an dau tu xay dung cong trinh khai thac mo 16
thién Cao lanh, Felspat tai khu vyc Binh Man, xa Son Nam, huyén Son Duong, tinh Tuyén Quang, nim
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ABSTRACT

Proposal of environmental recovery management model for cao lanh,
felspat open pit in Son Duong district, Tuyen Quang province

Nguyen Thi Kim Ngan*”, Dao Van Chi*
*Hanoi University of Mining and Geology

The project of investment and construction of open-pit mining works of Kaolin and Feldspar mines in
Binh Man area, Son Nam commune, Son Duong district, Tuyen Quang province is approved by Dai An
Tuyen Quang Co., Ltd. on the basis of Department of opinion of the Department of Industry and Trade of
Tuyen Quang province. The project going into operation will create jobs for local people and contribute to
the socio-economic development in the area of Son Duong district. Compliance with Law on Environmental
Protection No. 55/2014/ QH13; Decree 40/2019/ND-CP amending and supplementing Decree 19/2015 /
ND-CP and Circular 38/2015/ TT-BTNMT on the implementation of regulations on environmental
renovation and restoration (CTPHMT ) and depositing for environmental rehabilitation and restoration for
the exploitation of pine minerals Dai An Tuyen Quang Co., Ltd. has carried out the formulation of
environmental rehabilitation and restoration plan. By studying the theoretical models of management;
policy research, data collection, survey and community consultation, the article has proposed a management
model for open-pit mining of kaolin and feldspar mine in Son Duong district, Tuyen Quang province to
improve efficiency. results of environmental protection measures during and after the mining process. The
research results of the article are expected to be used in environmental protection schemes of mineral
mining projects with similar conditions, in order to improve the efficiency and effectiveness of the 2010
Mineral Law and the Law on Environmental Protection 2014.

Keywords: Environmental rehabilitation and restoration; Open-pit mining; management model.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Giai phap kiém soét nhiét cho mo than ham 16 viing Quang Ninh

Nguyén Van Quang®”, Nguyén Van Thinh, Nguyén Cao Khait, Nguyén Thi Hong*
Triong Pai hoc M¢ - Dia chat

TOM TAT

Do nhu cau st dung ngudn nhién ligu than phuc vu phaét trién nén kinh te Vi vay viéc m¢ rong khai théc
xu0ng siu va nang cao cong suat khai thac tai cac mo than ham 10 12 rat can thiét. Bé dam bao diéu nay mot
s6 mo than ving Quang Ninh da dau tu cac du khai thac xudng sau véi chiéu sau tir 400 - 500 m va ting
cuong co gidi hda khai thac than tuy nhién viéc d6 dan dén nhiét do khong khi mé ¢6 xu hudng ting cao.
Khi lam viéc & mai truong nhiét do cao s& giam hiéu qua lao dong, ting tan suat tai nan, sic khoe cong
nhan bi suy giam. Theo quy dinh, nhiét d6 mo khong vugt qua 30°C. Nhung trong thyc té khong phai ltc
nao ciing dap tmg quy dinh nay. Dé dam bao viéc khai théc dién ra binh thuong, khong lam gian doan san
Xuat, giam thiéu su tac dong dén con ngudi va dam bao an toan trong san xuat can phai dua ra nhing bién
phap kiém soét nhiét do khong khi moé dap tng quy pham an toan. Bai bio da phan tich danh gi4 hién trang
diéu kién vi khi hau mot sé moé than him 16 viing Quang Ninh, phéan tich nguyén nhan lam gia ting nhiét
d6 cua khdng khi mo va d& xuit giai phap lam mat cuc bo kiém soét nhiét o khong khi mo cho cac mo
than viing Quang Ninh, dam bao diéu kién lam viéc cho ngudi lao dong theo diing Quy chuan ky thuat an
toan trong khai thac than him 16 QCVN01/2011-BCT.

Tur khéa: Nhiét do; vi khi hau; diéu hoa khdng khi mo; mo than ham 10.

1. Pat véan dé

Do sau khai thac trung binh caa cac mo than ham 16 khu vic Quang Ninh khoang 300-400m véi chiéu
sau 16n nhat hién tai 1én dén 500m. Theo quy hoach phét trién nganh than dén 2025 trién vong 2030 dam
bao phat trién kinh té mot s6 mo than viing Quang Ninh tiép tuc dau tu cac du an khai thac xudng sau ciing
nhu ting cong suat khai thic nhu mé Mao Khé xudng mirc - 400, Ha Long - 500, Nui Béo -350, Méng
Duong xudng mirc -400, san luong than khai théac dao dong cac mo 1500000 - 2500000 trigu tan/nam. Sy
gia ting d6 sau khai thac, ting cudng co giéi héa dan dén ting nhiét d6 khdng khi mo, lam suy giam diéu
kién vi khi hau trong cac mo than ham 10. Khi lam viéc trong diéu ki¢n vi khi hau xau, nhit d cao gay ra
sw suy giam cac chirc ning co thé, ¢6 tac dong tiéu cuc dén nhan thirc, su tap trung, sy chd y va gay ra mét
moi ddi voi ngudi lao dong. Vay dé han ché cac méi de doa vi khi hau co y nghia quan trong dén dam bao
an toan lao dong va hiéu qua lao dong ddi véi cong nhan mo. Trong khai thac ham 10, khi hau dwoc xac dinh
bai cac théng s6 vat Iy cia khong khi va méi truong nhu nhiét do, do 4m, toe do gid... Su suy giam vé diéu
kién nhiét & mot sé mo than viing Quang Ninh 12 két qua cua viée ting san lugng khai thac, ting cuong co
gidi hoa ciing nhu khai thac xudng sau hon. Bai bao danh gia diéu kién vi khi hau, phan tich cac yéu t6 anh
huong dén sy gia ting nhiét trong cac mo than ham 10 va dé xuat giai phap kiém soat nhiét cho mo.

2. Pic diém mé than vang Quang Ninh

2.1. Trir lweng than

Trir lugng than Antraxit tap trung chi yéu ¢ ving Quang Ninh tir Pha Lai dén Ké Bao véi dién tich
khoang 300 km?2. Téng trix lwong va tai nguyén than duy tinh dén 2015 khoang 48,88 ty tin trong d6 khu vuc
Quang Ninh gém 2,218 ty tan trix lvong, 4,068 ty tin tai nguyén. Vung than Quang Ninh chi c6 khoang
29% sb luong via than thugc loai c6 kién tao don gian, con lai 1a phuc tap. CAu tao via c6 chira céc 16p da
kep véi s6 lwong, chidu day va tinh chat co 1y cua ching thudng bién d6i. Cac via than bi phan cit bai hang
loat dut gay, phay pha. Bang 1 thé hién phan bé trir hueong cac mo than ham 16 viing Quang Ninh (Cong ty
cb phan tr van dau tu nganh than, 2016).

“Tac gid lién h¢
Email: quangnv@humg.edu.vn
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Bdng 1. Phdn bé triv lwong than ciia cdc mé than ham 16 vimg Qudng Ninh

T Tén Mo Mic Trit lwong, 103 tan
1 Vang Danh -350m 230 337
2 Mao Khé -400m 142 140
3 Uéng Bi -300m 136 207
4 Nam Mau -250m 166 149
5 NUi Béo -450m 55 931
6 Ha Lam -450m 143 541
7 Hon Gai -600m 202 967
8 Quang Hanh -300m 48 785
9 Théng Nhat -350m 51 984
10 Moéng Duong -550m 68 854
11 Khe Cham -350m 80 083
12 Duong Huy -250m 79914
13 Ha Long -400m 202 875

Téng 1609 767
2.2. Thoéng gio

Hién nay, tat ca cac mo than ham 10 viing Quang Ninh déu sir dung phuong phap thong gi6 hit dé thong
gi6 chung cho mo. Nhin chung hau hét cac mo déu &p dung so d6 thong gié suon hdn hop, vi tri dat quat
gi6 chinh & cac mo ( Mao Khé, Vang Danh, Ha Lam, Khe Cham, Méong Duong..) nhu hién nay la hop 1y,
dam bao thuan loi cho viéc thong gié mo. Két qua danh gia luu lugng gié ¢ mot s6 mo ham 16 dugc thé
hién trong Bang 2. Tur két qua cho thay rang luu luong gid can cung cap cho céc 10 cho déu dap wng yéu
cau cua c&c ho tiéu thy, dam bao diéu kién théng gié, toc do gio theo quy dinh cho phép.

Bang 2. Két qua ddnh gid heu lweong gid & mét s6 mé than ham 10 viing Qudng Ninh

Cac thong s0 luu , ..
T Tén 1o chy lwgng gi6 (m /5°) Danh. i
Cin | Thucté |Thira (m¥s) g‘;g; Dénh gis
M6 than Hong Thai
1 | Lochg43-14 5,83 6,1 0,27 - Dat
M6 than Hon Gai
1 | Lo chg mirc -160/-85 TC6-1 7,0 7,2 0,2 - Dat
M6 Khe Cham
1 | Lochg 13.1-2 via 13.1 19,1 21 1,9 - Thira
M6 Nam Mau
1 | Lochol-7-6 8,6 10,6 2,0 - Thira
Mé Ha Lam
1 | Locho CGH 7.21 27 27,5 0,5 - Pat

2.3. Ddnh gid diéu ki¢n vi khi hgu ‘ q ,
‘Nhfrng yéu to xac dinh diéu Igién Vi Ighi hau 6 mo hém 10 1a: nhiét do, do am va toc do gi(:). N6i chung,
diéu kién vi khi hau trong mo ham 10 rat khac vai mat dat vi khi troi @i vao mo khi di chuyén qua nhirng
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duong 10 thi nhiét do va do am s& thay doi nhiéu. Cu thé 1a nhigt do khong khi va do am ludn tang. Vi vay
¢ thé con ngudi ludn phai diéu tiét khi di tir noi nay qua noi khac dé tao ra sy thich nghi mai.

Bang 3. Pdnh gid diéu kién vi khi ¢ mét s6 mé than ham 10 ving Quang Ninh

TT | Ténloche Céc théng s6 vi khi hau Pinh gii theo tiéu chuin
Técdd | Nhigt | Popam, | Viét Nam Lién X6 cii Anh
gio, dé % TC, | PG | TC, | PG | TC. | PG
m/s °C °C °C kata
Nam Miu
1 [Lochol-7-6 |20 28,5 87 <30 |[Ppat [<26 [K° 63 | K°
Dat Pat
Hong Thai
1 Cho 43-14 0,94 28 89 <30 Pat <26 K 5,0 KO
bat Pat
Mao Khé
1 Lo van tai -80 | - 30,6 87 <30 KO <26 KO - -
Pat Pat
Ha Lam
1 Lo nghiéng | - 31,5 93 <30 KO <26 | KO - -
CGH 7.2.2 Dat Dat
2 Lo TG LC 30 94 <30 Pat <26 KO - -
CGH 7-3.1 Dat
Mé Hon Gai
1 Lo chg mac - | 2,5 29,5 95 <30 Pat <26 KO 6,1 KO
160/-80 Pat Pat
Mé Khe Cham
1 Lo chg 13.1-2 | 3,0 28 81 <30 Pat <26 KO 7,05 | KO
via 13.1 Pat Pat
Mong Dwong
1 Lo DVTG - 30 95 <30 Pat <26 KO - -
110 L7 Pat

Tir két qua do s6 lidu vi khi hau trong thyc té cho thay rang: Néu danh gia theo tiéu chuén Viét Nam cac
10 cho khai théc thu cong, ban co giGi hda véi cac khu vuc khai thdc ¢ phan néng déu dap ung theo tiéu
chuin QCVNO01/2011-BCT. Tuy nhién khi khai thac xuéng sau cling véi tang cuong co giéi hoa nhu 16
cho via 7 mo than Ha Lam -300 c6 nhitng thoi diém nhiét do khu vire khai thac vuot qua tiéu chuan cho
phép > 30°C (B6 Cong Thuong, 2011). Néu danh gia theo tiéu chudn cia cac nudc ¢ nén cdng nghiép mo
tién tién nhu nuéc Anh, Lién X6 cii thi khong dam bao.

3. Phan tich cé&c yéu té anh huéng dén su gia ting nhiét do

3.1 Nhigr dp khong khi bé mgt

Quang Ninh nam trong vuing khi hau am nhiét doi c6 mia ha néng 4m mua nhiéu, mua dong lanh kha.
Nhiét do cao nhat vao cac thang 5,6,7 anh huang 16n dén trang thai nhiét cua khéng khi mo. Nhiét do khong
khi bé mit, d6 4m twong dbi va &p suit khong khi & nhitng yéu té chinh anh huéng dén méi trudng nhiét
d6 trong mo ham 10. Bang 4 thé hién sy thay ddi nhiét do khong khi mo trung binh theo muia (Céng ty Than
Ha Lam - TKV, 2017; Trung tam Cap ctru mé - Vinacomin, 2018).

Bdng 4. Su thay doi nhiét dg khéng khi trong dwong 10 theo mua

TT Tén vi tri Nhiét do trung Nhiét do trung | Nhiét do trung Nhiét do trung
binh (mua xuén) | binh (muahé) | binh (mua thu) binh (mua

dong)

1 DVVT -60 chg 25°C 27°C 26,5°C 25°C
V11 (Duong Huy)
2 | LoDVVTLCCGH 25°C 27°C 27°C 26°C
7-2.1 (Ha Lam)
3 | LoDVVTLCCGH 26°C 27,5°C 27°C 26°C
11 (Ha Lam)
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3.2 Tan nhiét tir dd xung quanh

Do d6 dbc dia nhiét I6n, nhiét dd da ban dau trong long dat thuong cao hon nhiét 4o cua Iuéng khéng
khi mo. Vi vay hinh thanh sy truyén nhiét d6i luu giita da xung quanh va ludng gio, day 1a qua trinh truyén
nhiét khong 6n dinh. Thong qua quan sat va phan tich Iy thuyét, c6 thé thdy rang khi thong gié duong 10
dat dén mot thoi gian nhat dinh, sy truyén nhiét dbi luu gitra d4 xung quanh va luong khong khi cua duong
10 s& khong thay doi, va sau do trao d6i nhiét gitra ching c6 thé dugc coi 1a da 6n dinh.Theo két qua khao
sét cho thy tai 16 khoan mirc -300, nhit d6 d4 lén dén 40°C. Con nhiét do khong khi mé mirc -120 13 26
0C, -180 14 27 °C, -190 13 28 °C va -300 |2 30 °C.Nhu vay nhiét do d4 xung quanh s& gy ra tang nhiét do
khong khi mé khi xudng sau.

3.3 Tan nhiét cia thiét bj co dién

Véi sy cai thién vé mic do co gidi hda, nang cao cong suat khai thac trong cac mé than ham 10 ciing anh
huong dén diéu kién vi khi hau mo. Néi chung, nang lugng dién nhan dugc tir cac thiét bi co dién trén
duong nap dugc chia thanh hai phan, cng hitu ich va nang lugng nhiét. Sau khi nang lugng dién du thira
dugc chuyén dbi thanh nang lwong nhiét, gan nhu tat ca ching bi giai phéng vao ludng khdng khi cua
duong 10. Theo thuc trang khai théc tai cac mé than ham 10 viing Quang Ninh, dé nang cao san luong khai
thac tap trung san xuat, mot sé mé da dau tir cac 10 cho co gidi hoa dong bo nhu Mo Ha Lam: 2 10 cho
CGH, Quang Hanh, Méng Duong, Khe Cham, Duong Huy 1 10 chg CGH vai san lugng cac 10 chg khoang
450000 tdn/nam - 1,2 tridu tin/nam cong sudt 1én dén 1551 KW gay ra sy tan nhiét 16n vao khong khi mo,
theo s6 ligu thong ké thi nhiét & céc 10 chog co giéi hda tan nhiét tang nhidu so vai cac 10 chg thii cong, ban
co khi Bang 5 két qua thay doi nhiét do khong khi mo do anh huong cua thiét bi khai théc 10 chg (Cong ty
Than Ha Lam - TKV, 2017; Trung tm Cap ctiru mé - Vinacomin, 2018).

Bang 5. Su thay déi nhiét @ khdng khi mé do dnh hweng cua thiét bj khai thac 10 cher

T Tén duong 10 Nhiét d6 trung binh Két qua gia ting nhiét do
(°C) )]
1 [ LoDVVTLCCGH 7(HaLam) 27 5
2 | Lo TG LC CGH 7(Ha Lam) 29
3 | DVVT -60 cho KNM 11(Dwong Huy) 26 1
4 | DVTG -30 chg 11 KNM (Duong Huy) 27

4. Giai phap kiém soat nhigt dd trong mé than ham 10
4.1. Lam lgnh khong ding diéu hoa khong khi

(1) Tang luu lugng khong khi. Lugng khong khi tang 1én c6 thé lam giam nhiét do khong khi mo. Tuy
nhién, luu lugng khéng khi khong thé duoc thém vao mot cach vo han vi gidi han caa van toc gio.

(2) Chon phuong phap thdng gié thich hop. Khi ludng khong khi di ciing chiéu vai van chuyén than
va tit ca cac thiét bi co dién duoc dat & phia ludng khi thai, do d6 co6 thé tranh duoc cac ngudn nhiét van
chuyén than va thiét bi co dién ¢ phia ludng gi6 vao va guong than. Do d6, méi truong nhiét cia nhitng noi
nay cd thé duogc cai thién dong thoi.

(3) Giam sy toéa nhiét cua ngu0n nhiét. Phun vat liéu cach nhiét 1én tuong 10, dat thiét bi & phia gi6
héi cang xa cang tbt, s dung hé thng gié hoi riéng cho budng co dién, v.v. c6 thé giam anh huong cua
ting ngudn nhiét dén nhiét do ludng gié & mot mic d6 nao doé

(4) Bao vé ca nhan. O mot sb khu vuc, noi cong nhan 1am viéc phan tan va nhiét 6 qua cao khi d6 cé
thé &p dung cac bién phap bao vé c4 nhan nhu quan 4o 1am mét, quan 4o diéu hoa, v.v.

4.2. Lam lanh ding diéu hoa khdng khi (Mingguang Zhang va nnk, 2013)

(1) Hé thdng lanh tap trung trén mat dat. Cac quy trinh chinh ciia nd nhu sau: Vi tri tram lam mat trén
mit dat. Nudc lanh do may lanh tao ra sau d6 sé di vao dan trao d6i nhiét 4p suit cao va &p suat thip va
dugc chuyén thanh nudc lanh ap suét thap thir cap. Nuoc lanh thir cap ap suét thap s& tiép tuc di dén bo lam
maét khong khi ¢ cac guong 10 thong qua cdc dudng o dng dé 1am mat Iuong khong khi. Uu diém xay dung
nha may va thiét bi lap dat, bao tri, quan Iy, van hanh thuan tién, hé thong an toan va dang tin cay, guon
lanh tu nhién c6 thé dugc sir dung vao muia dong. Nhugce diém nuéc lanh &p suat cao kho xir Iy, duong 6ng
sir dung dai va ton that lanh 16n.

(2) He thong lanh tép trung trong long dat. Thiét lap tram lanh tap trung dudi long dat. Nuéc lanh
dugc tao béi may lam lanh nuéc g di dén may lam mat khong khi trong guong 16 qua ong cach nhiét lanh
dé lam mat ludng khong khi. Nhiét ngung tu s& dwoc thoat ra dudi long dit. Uu diém duong 6ng 1am mat
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ngan ton that lanh nho, khong can sir dung h¢ thong nue lanh &p suét cao, hé thong don gian dé diéu chinh.
Nhuoc diém thiét bj can dién tich 16n, lap dit thiét bi, bao tri van hanh khdng thuan loi.

(3) Hé théng lam mat két hop trén mat va dudi mat déat. Loai hé thong nay duoc thiét ké dé thiét lap
cac tram 1am lanh trén mat dat va dudi long dat cing mét ldc va thoat nhiét ngung tu trén mat it mot cach
tap trung. N thyc su twong duong vai hai giai doan 1am lanh. Nhiét ngung tu ciia may lanh dudi long dét.
Uu diém giam ton that lanh, giam luu luong chat lam lanh.Nhuoc diém hé théng phc tap, thiét bi lanh 1am
rai rac kho quan ly.

(4) Hé théng 1am mat di dong cuc bo. Khi chi c6 mét phan nho caa khu vuc 1am viéc bi anh huong
boi nguy co nhiét, hé théng 1am mat di dong cuc bo ¢6 thé duoc sir dung dé 1am mat khu vuc d6. Uu diém
Hé thdng thiét bi don gian, linh hoat, kich thuéc nho, d& lap dat va di chuyén phu hop trong cac duong 10,
ton tat lanh nho. Nhuoc diém thiét bi lanh nam rai rac kho quan ly, kho giai phong nhiét ngung tu

5. Giai phap kiém soét nhiét cho mé than ham 16 viing Quang Ninh

Dé cai thién diéu kién khi hau & cac him 10, cac mo than & Quang Ninh chua yéu st dung cac phuong
phép thong gi6 truyén thong Tuy nhién, véi viéc tang do sdu khai thac va tdng cuong co gigi hda san Xuat
cac phuong phap truyén thong cai thién diéu kién khi hau cé thé la khéng dap img duoc. Hién nay, mot s6
khu vire d6 sau khai théc 16n, khai théc than bang co gidi hoa thi ¢ nhitng thoi diém nhiét d6 vuot qué quy
chuan. Vi vay, diéu hoa cuc bo ngay nay 1a thich hop bai vi hé théng thiét bi don gian, linh hoat, kich thudc
nho, d& l3p dat va di chuyén phi hop trong cac duong 10, ton tat lanh nho va tiét kiém con cac hé thong con
lai khac phuc tap chi phi 16n &p dung khi c6 nhiéu khu vuc ¢6 diéu kién vi khi hau xdu. So dd hé thong 1am
mat cuc bo thé hién trén Hinh 1.

Thié&t bi lam mat

Dan bay hoi
Thung chira nuéc

Dan ngung tu

Hinh 1. So do hé thang lam mét cuc bg

D¢ cung cép cac dieu kién Iam vigc thich hop. H¢ thong diéu hoa khdng khi cuc bo da duoc lap dat cho
10 cho via 11 mo than Ha Lam MK300. Badng 6 thong so ky thuét co ban cua may lam mat MK-300 (Pao
Vin Chi va nnk, 2017; Cong ty Than Ha LiAm - TKV, 2016).

Bdng 6. Thong sé kj thugt thiét bi lam mat MK-300

TT Thong sb ky thuat Gia tri
1 | Kha ning lam mét 300 kW

2 | Nhiét d bay hoi (0+7°C) T,=3.3°C
3 | Nhiét d6 ngung tu (40 +48°C) Tk = 42°C
4 | Luu lugng khdng khi Vi =400 + 6700 m3/min
5 | Nhiét d6 khong khi dau vao thiét bi bay hoi Tpi = 31.0°C
6 | Nhiét do khong khi dau ra thiét bi bay hoi Tao = 19.0°C
7 | Nhiét d6 nudc & dau vao binh ngung Twi = 27°C
8 | Nhiét d6 nu6c ¢ dau ra binh ngung Two = 40°C
9 | Téc do dong chay caa nude 1am mat binh ngung Vw =20.0 m¥h

10 | Co6ng suat lam mat bay hoi 450 kW
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Tru6c khi st dung hé thong 1am mat thi nhiét 6 khu vuc 10 chg c6 nhiing thoi diém vuot qua 30° C. Sau
khi sir dung thiét bi lam méat MK - 300 da c6 hiéu qua rat dang ké, nhiét do ciing nhu luu Iugng gi6 trong khu
vue Lo chg dam bao theo QCVN 01:2011/BCT - Quy chuan K thuat Qudc gia vé An toan trong khai thac ham
16 nhiét d6 khu vuc 16 chg khoang 29,4°C.

6. Két luan

Hé théng thdng gi6 trong cac mé than ham 16 dap tng cac yéu cau vé luu lwong va van téc khong khi
theo quy dinh cua Bo Cong Thuong. Theo quy dinh, nhiét d6 tai khu vyc lam viéc trong mé ham 16 khéng
qué 30 °C. Tuy nhién, do mua hé nhiét &6 mat dat cao, chiéu sau khai thac 16n va hoat dong cua céc thiét
bi khai thac dudi long dat va qua trinh co gidi hoa ngay cang ting din dén sy gia tang nhiét do khong khi
trong 1ong dat. Bé giam thiéu tac dong tiéu cuc cua diéu kién vi khi hau ddi véi san xuat & cac mo than ham
10, cac phuong phap thong gié duoc sir dung, khéng phai lac nao ciing ddp tng dwoc.Voi muc dich giam
nhiét do khong khi tai khu vuc 1am viéc, cac mo than ham 10 da bat dau sir dung phuong phap lam mat dudi
dang méy diéu hoa khdng khi. Néu nguy co nhiét cuc bo nghiém trong, thi sir dung cac bién phap lam lanh
cuc bo. Khi khu vuc bi de doa béi nguy co nhiét lan rong tir cuc bé ra toan mo, can thyc hién cac bién phap
lam lanh tap trung va timg budc thuc hién quy mé I6n hé thong lanh va da dang hda thiét bi lanh. Véi ddc
diém cac mo hién nay do nhiét d6 tang & mot sé khu virc cuc bo nén ap dung bién phap lam mat cuc b cai
thién duoc didu kién vi khi hau 1a hop ly, két qua 1a nhiét do tai khu vuc 16 cho dap tng theo QCVN
01:2011/BCT.
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ABSTRACT
Thermal control solution for underground coal mine in Quang Ninh

Nguyen Van Quang™” , Nguyen Van Thinh* Nguyen Cao Khai', Nguyen Thi Hong*
! HaNoi university of mining and geology

It is necessary to exploitation deep mine and improving capacity in underground mines because of
using coal fuel for economic development. To ensure this factor, some coal mines in Quang Ninh Province
have invested in exploitation projects with depth from 400m to 500 m on the ground and have increased
mechanization, leading to increasing high temperature of mine air. When workers work in a high
temperature enviroment, it will decrease labor efficiency, increase in the frequency of accidents, and
decrease in worker health. According to mine safety regulations, coal mines will allow to be exploited if
the temperature does not exceed 30° C. In fact, coal mines are not always suitable with this requirement.
To ensure normal exploitation without stretching production, reducing human impact and ensuring
production safety, we need to take measures to reduce the temperature in the mines for safety regulations.
The paper analyzes and evaluate the current microclimate conditions of some underground coal mines in
Quang Ninh, analyzes causes of influence on the increase in temperature during deep and propose local
cooling solutions to control temperature air Quang Ninh coal mine ensure working conditions for workers
ensured according to QCVNO01 / 2011-BCT.

Keywords: Temperature; microclimate; mine air-conditioning; underground coal mine.
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ERS &' HOI NGHI TOAN QUOC KHOA HQC TRAI BAT
SARRI SCRES I VA TAI NGUYEN V@I PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Determining the relationship between the concentration of methane
released with the methane content in coal seams and the exploitation
output of the 13.2 coal seam at Khe Cham 1 Coal Mine, Vietnam

Nguyen Van Thinh!”
! Hanoi University of mining and geology

ABSTRACT

Khe Cham 1 coal mine is located in Mong Duong town, Cam Pha city, Quang Ninh province, managed by
Ha Long Coal Company - TKV. Khe Cham1 coal mine is ranked Il in methane, with methane in category
111 is the most dangerous methane mine and in 2008 in this coal mine there was a methane explosion in this
field that killed 8 people, 21 people were injured. One of the coal seams with high methane content and the
methane emission from coal seams seam 13.2, to take effective measures to prevent methane hazards. The
paper used practical measurement methods, sampling and analyzing to determine the level of methane
emissions from coal seams 13.2 and identified the main factors affecting methane emissions, using Use the
best squared method to construct the regression function. The research results of the article show that
methane emissions depend largely on factors: methane reserves in coal seams and coal mining output.

Keywords: Khecham 1; methane; ranked I11.

1. Geographical location of Khe cham 1 coal mine

Khe cham 1 underground coal mine is located in MongDuong town, CamPha city, Quang Ninh
province, Vietnam
+ The North, it borders on Duong Huy commune
+ The East, it borders on Quang Loai, Mong Duong commune
+ The South, it borders on KheSim, Coc Sau, Deo Nai, Lo Tri
+ The West, it borders on KheTam coal mine

Table 1. Geographical coordinates of Khe cham 1 coal mine

No Name of mine Corner point Coordinates Ziel:\)/Z?p Acreazge
X Y (m) (km?)

1 KCI.1 30203 425111

2 KCI.2 30575 426 528

3 KCI.3 31000 427 999

4 KCl.4 30 965 428 928

5 KCI.5 30 295 429 164

6 Khe cham 1 KCI.6 30116 429 289 +32

7 KCIL.7 29998 429 244 -1000 5,6
8 KCl1.8 30 000 429 025

9 KCI.9 29 703 428 894

10 KCI.10 29 496 428 669

11 KCI.11 29 270 428 670

12 KCI.12 28710 428 381

" Corresponding author
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13 KCI.13 28189 428 657
14 KCI.14 28 405 428 251
15 KCI.15 28 516 427 983
16 KCI.16 28 543 427 598
17 KCI.17 28 669 427 363
18 KCI.18 29 041 427 205
19 KCI.19 29 108 426 928
20 KCI.20 29 565 426 639
21 KCI.21 29 825 425 735

2. Characteristics of the methane content of Khe Cham 1 coal mine

Based on the results of determining the% content of gases, the natural gas content of coal seams in

Khe Cham 1 mines, regulations on gas zoning according to the "Guidance o

n the method of document

collection in the search - exploration and Mining, in 2002 of Vietnam Coal Industry Group - Minerals, Khe

Cham 1mines exist three gas zones as follows:
The Nitrogen-Methane Zone: mainly distributed from the surface up to +
The methane-nitrogen zone: mainly distributed from + 40m to -150m.

40m.

The Methane zone: mainly distributed from -150 and below. In some places like Cao Son, the surface
of the floating methane zone is up to + 50m, in the South of da Mai subdivision at -50m and gradually
raised to + 50m in the southwestern part of the mine. In the part of Khe Cham I, the methane zone is at -

100m and sinks ep to the Northwest.

LRTES 1 xc
s TIX
LIXB

Fig 1. Geological section of Khe Cham 1 coal mine

3. Results of measurement and determination of methane emissions from |
Cham 1 coal mine

Rt {

=\‘

X

ongwall of seam 13.2 Khe

Survey measurement data on the gas content of coal seams at different levels, the monthly coal
mining output and the ventilation of the longwall at coal seam 13.2 of Khe Cham coal mine 1 are presented

at The following tables: 13.2-2 longwall (-25/-55 level), 13.2-5 longwall (-55/-

100 level), 13.2-4 longwall

(-100/-125 level), 13.2-6 longwall (-120/-140 level), 13.2-5 longwall (-140/-168 level), 13.2-6 longwall (-

70/-198 level), 13.2-7 longwall (-195/-210 level) (Van Thinh Nguyen, 2019).

Table 2. Methane content in coal seams at 13.2-2 longwall (-25/-55 level)

No Sample survey location Tr}i:g\?\;; Iofn;[he Methane content (m3/Tkc)
1 13.2-2 longwall (-25/-55 level) -55 1.3
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2 13.2-2 longwall (-25/-55 level) -30 1.15
3 13.2-2 longwall (-25/-55 level) -27 0.9
4 Average methane content 1.1

Table 3. Results of the calculation of the methane release of 13.2-2 longwall (-25/-55 level)

No Parameter (2014) Jun July Aug Sep Oct Nov Average
1 | Quantity, A| 13000 | 12500 | 14300 | 12300 | 14500 | 14000 | 13433
(tons/month)
Number of working
2 | days per month, N 24 27 28 27 28 26 26.67
(24h)
3 | Flow Q (m*min) 549 742 830 710 828 830 748.17
Methane content in
4 air flow CH, C (%) 0.082 0.05 0.056 0.049 0.064 0.058 0.05
5 | Absolute methane | 0.4501 | 71 | 4648 | 03479 | 05209 | 04814 | 0.44
releases | (m3/min) 8
g |Relative  methane | o4 | y45 | 131 | 110 | 147 | 1.29 1.25
release, q (m°/24h)
Table 4. Methane content in coal seams at 13.2-5 longwall (-55/-100 level)
No Sample survey location The depth of the Methane content (m3/Tkc)
longwall, m
1 | 13.2-5 longwall (-55/-100 level) -95 2.35
2 | 13.2-5 longwall (-55/-100 level) -75 2.15
3 | 13.2-5 longwall (-55/-100 level) -73 1.6
4 | 13.2-5 longwall (-55/-100 level) -58 1.32
5 Average methane content 1.82

Table 5. Results of the calculation of the methane release of 13.2-5 longwall (-55/-100 level),2015

No Parameter Jun July Aug Sep Oct Nov Average
Quantity, A
1 14534 | 15568 | 13424 | 16394 | 14562 12689 14528
(tons/month)
Number of working
2 | days per month, N 24 28 26 28 27 28 26.83
(24h)
3 | Flow Q (m%min) 420 476 425 530 470 410 455.17
Methane content in air
4 flow CH, C (%) 0.35 0.33 0.28 0.32 0.28 0.23 0.31
5 |Absolute methane |y 47 | 5708 | 119 | 1696 | 1.316 | 0943 | 1.36
releases I (m*/min)
g |relative methane | g5y | 407 | 332 | 417 | 351 | 300 | 359
release, q (m*/24h)
Table 6. Methane content in coal seams at 13.2-4 longwall (-100/-125 level)
No Sample survey location The depth of the Methane content
longwall, m (m3/Tkc)
1 | 13.2-4 longwall (-100/-125 level) -125 2.6
2 | 13.2-4 longwall (-100/-125 level) -110 25
3 | 13.2-4 longwall (-100/-125 level) -120 2.33
4 | 13.2-4 longwall (-100/-125 level) -100 2.212
5 Average methane content 241

Table 7. Results of the calculation of the methane release of 13.2-4 longwall (-100/-125 level),2016

No Parameter Jun July Aug Sep Oct Nov Average
Quantity, A

1 13475 | 13542 | 16479 | 15820 12000 17489 14800
(tons/month)
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Number of working
2 | days per month, N 27 25 28 28 22 28 26.33
(24h)
3 | Flow Q (m*min) 648 654 710 788 625 780 700.8
Methane content in
4 air flow CH, C (%) 0.25 0.27 0.32 0.24 0.26 0.32 0.25
5 | Absolute methane | oo |47 | 557 | 189 | 163 | 250 1.95
releases I (m*/min)
g |Relave methane |, o0 | 460 | 556 | 482 | 429 | 575 4.97
release, q (m*/24h)
Table 8. Methane content in coal seams at 13.2-6 longwall (-125/-168 level)
No Sample survey location The depth of the Methane content (m3/Tkc)
longwall, m
1 | 13.2-6 longwall (-125/-168 level) -168 3.101
2 | 13.2-6 longwall (-125/-168 level) -162 291
3 13.2-6 longwall (-125/-168 level) -155 2.72
4 | 13.2-6 longwall (-125/-168 level) -130 2.6
5 Average methane content 2.88
Table 9. Results of the calculation of the methane release of 13.2-6 longwall (-125/-168 level), 2017
No Parameter Jun July Aug Sep Oct Nov Average
p | Quantity, Al 14733 | 15241 | 15365 | 14986 | 16802 | 14628 | 15307
(tons/month)
Number of working
2 | days per month, N 27 26 27 26 28 26 26.67
(24h)
3 | Flow Q (m*/min) 821 798 808 812 784 780 800.5
Methane content in
4 air flow CHs C (%) 0.24 0.27 0.26 0.24 0.32 0.26 0.28
5 | Absolute  methane |y gz | 5954 | 2101 | 1048 | 25088 | 2.028 212
releases | (m*/min)
g |Relative methane | 5oy | 59 | 532 | 487 | 599 | 5.19 5.31
release, g (m*/24h)
Table 10. Methane content in coal seams at 13.2-6.1 longwall (-170/-198 level)
No Sample survey location The depth of the Methane content (m3/Tkc)
longwall, m
1 | 13.2-6.1 longwall (-170/-198 level) -195 4.148
2 | 13.2-6.1 longwall (-170/-198 level) -180 3.807
3 13.2-6.1 longwall (-170/-198 level) -175 3.607
4 | 13.2-6.1 longwall (-170/-198 level) -170 3.421
5 Average methane content 3.78

Table 11. Results of the calculation of the methane release of longwall (-170/-198 level), 2018

No Parameter Jun July Aug Sep Oct Nov Average
Quantity, A

1 17322 18638 18275 18841 18436 17441 18158
(tons/month)
Number of working

2 | days per month, N 27 28 27 28 28 26 27.33
(24h)

3 | Flow Q (m¥min) 842 1044 986 1021 1112 876 980.1
Methane content in air

4 flow CHq C (%) 0.24 0.28 0.29 0.32 0.27 0.26 0.25

5 | Absolute methane 2021 | 2923 | 2.859 | 3.267 | 3.0024 | 2.277 2.73
releases | (m*/min)

g |Relative  methane | o, | 63 | 608 | 699 | 657 | 489 | 590
release, q (m°/24h)
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To determine the relationship between the emitted methane concentration and the methane content
in the coal seam and the mining output of the 13.2 coal seam at Khe Cham 1 coal mine, we used Microsoft
Excel software to build the chart variation in production and methane emissions according to each mining
month of each longwall. (Mingxi Du et al., 2018).

From there, determine the regression function showing the variation in yield and methane release,
and at the same time build a chart showing the relationship between methane content and methane emissions
(Clarkson, 2013, Saurabh, et al., 2016).

3,00 _ 700
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Fig 2. The relationship between the methane content and the methane release of longwalls in the 13.2
coal seam
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Fig 3. The relationship between the quantity and the methane release in the longwalls of the 13.2 coal
seam

4, Conclusion

Analyzing the effect of the methane content of coal seams on the absolute and relative methane gas
release, we can confirm that:

+ The absolute methane clearance increases and decreases in accordance with the tendency of the
increase and decrease of the storage capacity methane gas in coal seams.

+ Relative methane emissions also increased or decreased proportionally with an increase or decrease
in methane concentrations in coal seams.

In the same longwall, when production increases, absolute methane release increases, and when
production decreases, absolute methane release decreases. Thus, the absolute methane emissions increase
and decrease in the same direction with the output of the longwalls

In the same longwall, when the output of a longwall is increased, the relative methane release decreases,
and when the output of the longwall is reduced, the relative methane release increases. Thus, the relative
increase in methane emissions in the opposite direction of the increase and decrease of longwall output.
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TOM TAT
Xac dinh méi quan hé gitta do thoat khi mé tan véi ¢ chira khi mé tan
trong via than va san Iuong 10 cho khai thac tai via 13.2 cua mé than
Khe Cham 1, Viét Nam

Nguyén Van Thinht"
YTruong Bai hoc M6 - Bia chat

Mo than Khe Cham 1 ¢6 vi tri tai phudng Mong Duong, thanh phd Cam Pha, thanh phé Cam Pha, tinh
Quang Ninh, thuéc quan Iy caa Cong ty than Ha Long - TKV. Mé than Khe Cham 1 duoc xép hang 111 vé
khi mé tan, dugc dénh gia 1a mo c6 mirc d6 nguy hiém cao vé khi mé tan. Nam 2008 tai mo nay da xay ra
vu chéy nd khi mé tan lam 8 ngudi chét va 21 ngudi bi thuong.

Mot trong nhitng via c6 do chira khi mé tan cao va mirc d6 thoat khi mé tan 16n ctia mo than Khe Cham
1 la via 13.2, do d6 can phai c6 danh gia chinh xac va c6 bién phap hitu hiéu ngin ngira nguy co chay nd
khi mé tan.

Bai béo da su dung phuong phép do dac thuc té, lay mau va phan tich dé xac dinh mirc d6 thoét khi mé
tan tir via than 13.2, cling nhu xac dinh cac yéu té chinh anh huéng den d6 thoat khi mé tan, sau d6 st dung
phuong phép binh phuong t6i thiéu dé xay dung ham hdi quy cho méi quan hé giita do thoat khi mé tan véi
d6 chtra khi mé tan trong via than va san luong khai thac cua cac 10 cho tai via 13.2. Két qua nghién ciu
cho thay do thoét khi mé tan phu thudc rat Ién vao do chira khi mé tan trong via va san luong than khai thac
cua cac 10 chg. Do thoat khi mé tan ty 1€ thuat vai do chira khi mé tan trong via than va ty 1€ thuan véi san
lwong khai thac cac 16 cho

Twr khéa: Khe Cham 1; khi mé tan; mo hang Il1.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENS D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Du bao d chira khi mé tan trong cég via than ctia mo than Nam Mau
khi khai thac dén muc -250

Nguyén Van Thinht™
Trirong Pai hoc M¢ - Dia chat

TOM TAT

Mo than Nam MAu nam & vi tri dia ly thudc tinh Quang Ninh, Viét Nam dang khai thac & muc -60 [én 16
via véi cong suét thiét ké 1,8 triéu tin/nam. Hién nay mo dang dao sau thém cap giéng nghiéng xuong muc
-250 dé tién hanh khai thac phan sau cia mo. Theo két qua do dac hang thang caa Trung tam cp cau mo-
Vinacomin va Trung tdm An toan mé trong nhirg nim qua cho thay nong d6 khi mé tan trong khéng khi
& cac duong 10 mo cé xu hudng tang 1én va d6 chaa khi mé tantrong cac via than cling ¢6 xu hudng ting
Ién theo chiéu sau khai thac. Voi dac diém caa khi mé tan trong mo ham 16 gay nhiéu tiém an nguy co chay
nd khi mé tan gay ra hau qua nghiém trong nhu vy nd khi mé tan tai cac mo than ham 10 cua Viét Nam
trong nhimg nam qua: nd khi mé tan tai mé than Mao Khé nim 1999 1am 19 ngudi ché, n khi mé tan tai
mé than Khe cham nam 2008 1am 6 ngudi chét, nd khi mé tan tai mo than 86 nam 2012 lam 6 nguoi chét,
nd khi mé tan tai moé than Ha Rang nim 2016 1am 2 ngudi chét. Bai bio di phan tich dit liéu, dwa ra két
qua dy bao do chira khi mé tan tai tai céc via than caa mo than Nam Mau tir mirc khai thac hién tai dén
mtc -250 cua mé. Dua trén két qua do s& c6 nhitng bién phap an toan vé khi mé tan dé mo c6 thé khai thac
an toan va hiéu qua.

Tur khda: Nam mau; do chaa khi; khi mé tan; du béo.

1. Pic diém chung mé than Nam Miu
-V tri dia Iy
Khai trudng Cong ty than Nam Mau cach thi x4 Uéng Bi khoang 25 km vé phia Tay Béc, ranh
gidi khu mé nhu sau (Nguyén Tién Bao, Zumailo, 1986):
Phia Béc 1a ddy nii Bao Dai.
Phia Nam la thén Nam Mau.
Phia Pong giap khu Canh Ga, Cong ty than Vang Danh.
Phia Tay giap khu di tich chia Yén Tir.
Toan bo khai treong Xi nghiép than Nam Mau nam trong gigi han toa d6 dia 1y nhu sau;
X =38.500 +41.000, Y = 369.300 + 371.300.
- Hign trang mé via va khai thac:

M via ruong mo bang 3 giéng nghiéng - Giéng nghiéng chinh dit bang tai chd than va dudng cép treo
cho ngudi mé tir mat bang +125, dén muc -75, chiéu dai giéng L = 775m; dbc 15°. Dién tich chéng S =
15,2m?. Ctra giéng c6 toa do: X = 38.276,00; Y = 37.677,00; Z = +125.

- Giéng nghiéng phu trang bi truc tai cho dét da, thiét bi, vat liéu va ngudi dugc mo tir mat bang +125,
dén muc -50, L = 676m; dbc 15°. Dién tich dao Sq = 25,1m?, dién tich chdng S = 23,1m2 Cira giéng ¢ toa
d6: X =38.245,00; Y = 370.638,00; Z = +125.

- Giéng gi6 s6 mo tir mat bang +260 dén muc -50 dbc 359, chiéu dai 536m. Dién tich dao Sq = 23,3m?,
dién tich chdng Sc = 219m2. Cira giéng c6 toa do: X = 39.016,00; Y = 369.621,00; Z = +260.

Do diéu kién dia chét cua cac via than trong khu vuc, mé ap dung cong nghé khai thac sau:

- Cong nghé khiu than bang khoan né min.

- Cong nghé chdng 16 cho bing gia thay luc di dong

Lo chg khau than bang khoan nd min thi ding may khoan dién Cip - 19M cia Lién bang Nga hoic ZM
- 12 caa Trung Qudc. N6 min bang thude va kip dién an toan.

Chdng giit 10 chg bang gia thuy luc XDY - 1T2/LY két hop véi cot thuy luc don DZ - 22, xa khap loai
HDJB - 1200 hozc DT13 - 1200 cua Trung Qudc san Xuét.

" Corresponding author
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- Van tai than & 10 cho ding méng truot thép khi goc dbc 10 cho >25° va mang cao khi géc déc 10 chg
<25°,

- Bé dao cac duong 10 chuan bi s& sir dung cdng nghé khoan né min véi méay khoan khi nén ma higu
SXPL 241K hogc YT-27, may xtc 1M - 5. i )

+ Khi dao 1o trong da co tiet dién 16n thi st dung t6 hop thiét bi dao 16 AM -775ex cua Ba Lan.

+ Khi dao 16 bang hogc nghiéng trong than cé tiét dién nho thi dung khoan né min va may xuc loai 111-
2.

+ Khi dao 10 bang trong than c6 tiét dién 1on thi dung combai dao 16 loai AM - 45ex do Ba Lan san
Xuat.

~+ Khi dao 16 bang hogc nghiéng trong than c6 tiét di¢n nho thi diing cong nghé khau than bang khoan

n6 min va may xuc loai 1I1A - 2.

TRE .o T.VIA-TVA

LK NMT7T 5 LK 138
375,56 LE S 336.04

360,44

+ 50

-50

-100 |-
== -150
-200

=200

-250

-300 =300

- Dic diém chira khi:

Qua tai liéu trén cac via than trong Mo than Nam Mau nam trong d6i khi phong hoa thudc dai khi
métan - nito. Do déc dlem dia Chat co Cau tao phuc tap theo duong phuong va hudéng cim cua via thuong
bi udn tao ra nhiéu nép oan hoic nép oan dao. Ngoai ra c6 chd dat da bi huy hoai, vo nhau la dau hiéu cua
dut giy. Tat ca cac yéu td dia chat nay da tao thuan loi cho viéc thoét khi trong cac via than.

Ngudn gbc thanh tao khi mé tan & day c6 lién quan mat thiét véi cac via than va cac chat hiru co phan
tan trong cac l6p nham thach vay quanh, chu yéu 1a san phim cua qué trinh phan huy cac chat hitu co khi
thanh tao than. Ham lwong mé tan (CH4) & mau dinh tinh bién déi tir: 0,00 + 59,80% trung binh 5,49%.
Ham luong khi mé tan (CH4) & mau dinh lugng tir 2,15 + 42,56% trung binh 12,73%. D¢ chira khi thyuc caa
Métan (CHa) va hydro (Hy) bién dbi tir 0,090 +1,425 trung binh 0,45 cm3/gkc (Nguyén Vian Thinh va nnk,
2015).

2. LAy miu va phan tich d§ chira khi mé tan

Léy mau than tir cac 16 khoan vao via véi do sau téi 4,5 m hodc hon vao céc binh kin ¢6 bi b??mg thép.
Céc binh nay duoc dua vao may lic rung dé nghién mau nho tac dung va dép cia cac vién bi. Sau d6 dua
vao hé thong tach khi chan khong dé tich khi ra va xac dinh thé tich khi. Thanh phén khi tach ra duoc phan
tich bang may sic ky khi VARIAN hodc AGILENT ciia My, c6 do chinh x4c cao. Phan mau than con lai
dugc dua di phan tich xac dinh ham lugng tro, am, chat bdc... Cac két qua phan tich mau khi va mau than
dugc dua vao may vi tinh dé tinh toan xac dinh do chira khi mé tan cuia cac via than. Két qua 1iy mau va
phan tich dugc thé hién tir Bang 1 dén Bang 10 va tir Hinh 1 dén Hinh 10.

Do chira khi ctia cac via than Nam MAu ndi riéng ciing nhu bé than Quang Ninh néi chung chiu anh
hudng ddng thoi cua nhiu yéu t6 khac nhau. Puong nhién, d6 chira khi nay chu yéu phu thudc vao loai
than. Trong qua trinh khai thac, d¢ chtra khi mé tan chiu 4nh huéng cua qua trinh khai thac cac via 1an can,
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kién tao dia chat nhu phay pha, dirt gy ... Trong pham vi bao céo nay chi gidi thiéu két qua xac dinh do
chtra khi mé tan 16n nhét cua ting khu vyc via than va du bao d6 chira khi mé tan ¢ cac do sau chua khai
thac t6i cia mo than Nam Mau.

Tir s6 liéu khao sat d chira khi métan, két hop véi cac s6 liéu khao sat trong “Quy hoach tong thé phan
loai mo6 theo cép khi nd dé phat trién nganh than ving Quang Ninh” cho phép thiét 1ap dugc cac ham bién

thién d6 chira khi theo chiéu sau cia cac via than.

3. Két qua phén tich d9 chira khi mé tan trong cac via than & cac mirc sdu khic nhau

Két qua phan tich 6 chira khi mé tan trong cac via than ciia mo than Nam Mau ¢ cac d6 sau khai thac
khac nhau dugc thé hién tir Bang 1 dén Bang 8 va biéu dién su bién doi cua d6 chira khi mé tan trong ting
via than duoc thé hién tir Bang 2 dén Bang 9 (Bo Cong Nghiép (2004, 2005, 2006), B Cong Thuong
(2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018).

Két qua lay mau phan tich cho thay do chira khi mé tan ciia cac mé than Nam Mau déu tiang theo chiéu
sau. V&i do sau khai thac hién tai cia mo thi tai tat ca cac via than ciia mo than Nam Mau, thi d6 chta khi
mé tan trong via than 16n nhét x4c dinh dugc 12 0,23158 m3/Tke, nhu vay moé than Nam Mau dugc xép hang
I theo khi mé tan (QCVN 01:2011/BCT).

Bdng 1. Két qud phan tich khi métan - Via 4

TT Chiéu sau via | Gia tri PCK, m3/Tkc
1 +225 0,01674

2 +175 0,027653

3 +125 0,034

4 +50 0,036

Bdng 2 . Két qud phan tich khi métan - Via 5

TT | Chiéusauvia | Gia tri PCK, m3/Tkc
1 +190 0,034

2 +152 0,043

3 +135 0,06018

4 +125 0,119

5 +80 0,23158

Bdng 3 . Két qud phan tich khi métan - Via 6

TT | Chiéusauvia Gia tri PCK, m3/Tkc
1 +200 0,072

2 +175 0,0777

3 +150 0,08663

4 +135 0,127

5 +130 0,172

6 +125 0,21746

Bdng 4 . Két qud phan tich khi métan - Via 6a

1T Chiéu sau via Gia tri DCK, m3/Tkc
1 +250 0,05154

2 +200 0,069

3 +170 0,07658

4 +125 0,08216

Via 4
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Bdng 5 . Két qud phan tich khi métan - Via 7 tru

TT | Chiéusauvia Gia tri BPCK, m3/Tkc
1 +200 0,009

2 +165 0,029

3 +140 0,034

4 +125 0,054

Bdng 6 . Két qua phan tich khi métan - Via 7

T Chiéu sau via Gié tri PCK, m3Tkc
1 +200 0,08014

2 +192 0,0818

3 +145 0,1012

4 +125 0,2269

Bdng 7. Két qud phan tich khi métan - Via 8

TT Chiéu sau via Gia tri PCK, m3(Tkc
1 +200 0,02112
2 +175 0,023
3 +161 0,03163
4 +125 0,044
5 +75 0,078
6 +25 0,12299

Bdng 8 . Két qua phan tich khi métan - Via 9

TT Chiéu sau via Gia tri PCK, m®/Tkc
1 +200 0,01545
2 +150 0,01964
3 +125 0,022

(Ghi chii: PCK- D¢ chira khi)
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Hinh 9. Biéu do phdn bé dg chira khi - Via 9

4. Két qua du bao dd chira khi mé tan trong cac via than & cic mirc siu khac nhau dén -250

Tir nhung két qua duoc phan tich do chira khi mrtan trong cac via than & cac mirc da va dang khai thac,
str dung phén mém Microsoft Excels va phuong phap binh phuong nho nhét (Least Squares Method) nhém
phan tich hdi qui toén hoc dugc de xé4c dinh duwdng biéu din phi hop nhat cho mot tap dit liéu, cung cp
mot phép minh hoa tryc quan vé mdi quan hé gitra cdc diém di lieu trong tap dir liéu da dugc phan tich. Tur
d6 xay dung duge duong hdi quy binh phwong tdi thiéu, 1a dwong biéu didn phu hop nhit dwoc xac dinh
boi phuong phap binh phuong tdi thiéu c6 dang phuong trinh tong quat dé cho biét méi quan hé giira cac
diém dit liéu. Dwa vao phuong trinh tong quat d6 1am co s& dé du bao d¢ chira khi mé tan & nhitng muc sau
chwa c6 cong trinh khai thac téi. Két qua du bao do chira khi mé tan trong cac via than cia mo than Nam
Mau duai mic khai thac hién tai ¢én muc -250 duoc thé hién trong cac bang sau:
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Bdng 9. Két qud dir bao khi métan - Via 4

TT Chiéu sau via Gia tri PCK, m3Tkc
1 0 0,044
2 -50 0,049
3 -100 0,054
4 -150 0,059
5 -200 0,064
6 -250 0,069

Bang 10 . Két qua dir béo khi métan - Via 5

T Chiéu sdu via | Giatri PCK, m3/Tkc
1 +50 0,449
2 0 0,669
3 -50 1,139
4 -100 1,859
5 -150 2,829
6 -200 4,049
7 -250 5,519

Bang 11 . Két qua di béo khi métan - Via 6

TT Chiéu sau via Gié tri PCK, m3(Tkc
1 +50 0,7701
2 0 1,6526
3 -50 2,5601
4 -100 3,4926
5 -150 44501
6 -200 5,4326

Bdng 12 . Két qud dir béo khi métan - Via 6a

TT Chiéu sau via

Gia tri PCK, m3Tkc

1 +50 0,1068
2 0 0,1168
3 -50 0,1268
4 -100 0,1368
5 -150 0,1468

-200 0,1568

-250 0,1668

Bdng 13 . Két qua dir béo khi métan - Via 7try

TT | Chiédusauvia | Giatri PCK, m3/Tkc
1 +50 0,092
2 0 0,117
3 -50 0,142
4 -100 0,167
5 -150 0,192
6 -200 0,217
7 -250 0,242

Bdng 14 . Két qud dur béo khi métan - Via 7

TT Chiéu sau via

Gia trj DCK, m*[Tkc

1 +50 0,985813
2 0 2,2508
3 -50 3,515813
4 -100 4,78085
5 -150 6,045913
6 -200 7,311
-250 8,576113

Via 4
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Bdng 15. Két qud dir bao khi métan - Via 8 05 G

TT | Chiéusauvia | Giatri PCK, m¥Tkc s LN\ -

1 0 0,1282 5

£ 0.2

2 50 0,1582

3 -100 0,1882 £ "N e e
4 -150 02182 E N

5 -200 0,2482 z s -

6 -250 0,2782 -300  -200  -100 o 100 200 300

Mrc sdu via

Hinh 16. Biéu dé du bdo dg chira khi - Via 8

Bdng 16 . Két qud dur béo khi métan - Via 9 Via9 YO O
TT | Chiéusauvia | Giatri PCK, m®Tkc oe
1 +50 0,032803 g, ——gs
2 0 0,0328 E et
3 -50 0,032798 5 e \\
4 -100 0,032795 z oyt
5 -150 0,032793 E oot
6 -200 0,03279 z
7 _250 0’032788 -300 -200 -100 0 100 200 300

Mirc sdu via

Hinh 17. Biéu do du bdo dé chira khi - Via 9

5. Két luan

M6 than Nam MAau dang khai thac & mic -60 18n 16 via véi cong suét thiét ké 1,8 triéu tin/nam va dang
dao sau thém cap giéng nghiéng xudng mic -250 dé tién hanh khai thac phan sau cia mo. Két qua 1y mau
phan tich cho thay do chita khi mé tan ctia cac mo than Nam Mau déu tang theo chiéu sau. Hién nay mo
than Nam Mau duoc xép hang I theo khi mé tan véi d6 chira khi mé tan trong via than cao nhét xac dinh
dugc tir trude dén nay 1a 0,23158 m¥/Te.

Tir nhitng két qua 1dy mau phén tich va dy bao bang phuong phap binh phuong nhoé nhét dwa trén phan
mém Excel, thiét 1ap nhitng phuong trinh bién thién dé dy bao do chira khi mé tan trong cac via than &
nhitng d§ chua c6 cong trinh khai thac dugc chuén bi t6i, cu thé dén mirc -250 cia mo than Nam Mau, két
qua cho thiy & tat cac via nghién ctru tai mo than Nam Mau ¢ nhitng murc khai thac hién tai d6 chira khi
mé tan it hon ¢ cac mirc sdu dudi mirc 0 va du bao cang xudng sau do chira khi cang ting 1én va trong thoi
gian t6i via 6A khai thac dudi mirc -90 va via 6, via 7 khai thac ¢ dudi mirc -200 mé s& xép siéu hang vé
khi métan. Tir két qua du bao d6 chira khi mé tan cuia cac via than, tir 4 mo than Nam Mau c6 nhiing Kké
hoach loai trir sw nguy hiém ctia khi mé tan phu hop dé dam bao an toan khai thac.
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ABSTRACT

Estimation of methane content in coal seams of Nam Mau coal mine
when exploiting reaches -250

Nguyen Van Thinh*
IHanoi University of Mining and Geology

Nam Mau coal mine is located in a geographical location in Quang Ninh province, Vietham and the
mine is exploiting at -60 up the road with a design capacity of 1.8 million tons/year. Currently, the mine is
digging deeper pair of wells inclined down to -250 to conduct mining at -60 to -250. According to the
monthly measurements of the mine emergency center- Vinacomin and the Center for Mine Safety in recent
years, the concentration of methane in the air in the mine roads tends to increase and the concentration of
methane in coal seams also tends to increase with the depth of exploitation. With the characteristics of
methane in the pit mines, there is a lot of potential risk of methane explosion, causing serious consequences
such as methane explosion at coal mines in Vietnam in recent years: methane explosion. at Mao Khe coal
mine in 1999, 19 deaths, methane explosion at Khe Cham coal mine in 2008 killed 6 peoples, methane
explosion at 86coal mine in 2012 killed 6 people, methane explosion at Ha Rang coal mine in 2016, 2
people died. The paper has analyzed the data, giving prediction results for the methane concentrations at
the coal seams of the Nam Mau coal mine from the current mining level to -250 of the mine. Based on that
result, there will be safe measures for methane so that the field can be exploited safely and effectively.

Keywords: NamMau; methane; Estimated.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENGS D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Mt s6 sy ¢b trong 10 cho ban co giéi hda v17-3 via 17a mo Tay Bic
Khe Cham - Cong ty 790 va nhitng bién phap xu ly

Vii Trung Tién'*, Vii Thai Tién Diing?, Pham DPuc Hung?, D6 Anh Son’
Trirong Pai hoc M¢ - Dia chat

TOM TAT

Thong qua phan tich hién trang va tinh hinh khau than tai 10 cho khai thac ban co giGi hoa V17-3 via 17A
moé Tay Bac Khe Cham - Cong ty 790, cling nhu phén tich dac diém diéu kién dia chat - mo, bai bao da
tong hop va phan tich duoc nhiing su ¢b thuong gap trong 10 cho nay. Qua d6, chi rd nhimng kho khan va
mot sb ton tai ciia cdng nghé khai thac ban co gidi hoa dugc &p dung tai moé Tay Bac Khe Cham. Nhiing su
¢ nhu: hién twong 16 gwong, tut ndc 10 cho; hién twong 1Gn va nghiéng léch vi chdng; hién tuong géc doc
va chiéu dai 10 cho thay d6i... Trén co sé d6, bai bao dé xuat nhiing giai phap k§ thuat cong nghé dé xu ly
nhiing su c6 c6 thé xay ra trong qué trinh khai thac tai 10 cho nhur dung hoéa chit gia ¢d, dung phwong phép
bom ép nudce dé gia ¢b via than; ding gd dé nang, ké vi chdng bi 1Gn... Cac giai phap k§ thuat nay sau khi
tng dung tai thyc té san xuat da dat duoc két qua khé tdt, cé hiéu qua trong viéc xu ly su ¢b trong 10 cho
tuong wng véi timg diéu kién dia chit cu thé. Tir do, 16 cho ¢6 thé hoat dong 6n dinh va an toan. Két qua
nghién ctru ctia bai béo hinh thanh giai phap ky thuat cdng nghé quan trong dé xir ly su ¢ trong 16 cho khai
thac ban co giéi hda & mo Tay Bac Khe Cham, Cong ty 790 - Chi nhanh Téng Cong ty Pong Bic.

Tir khoa: Su cb trong 10 cho; cong nghé khai thac; khai thac ban co gigi hoa; xir Iy sy ¢d.

1. Mé dau

Hién nay, tai mo Tay Bac Khe Cham, Cong ty 790 thudc Tong Cong ty Pong Bac dang trién khai va
g dung cdng nghé khai thac ban co giéi hda, may khau than két hop véi cot thuy don va xa hop. Trong
qua trinh khai thac va theo ddi, budc dau 10 cho nay da mang lai hiéu qua dang ghi nhan. Tuy nhién, 16 cho
nay ciing thudng xuyén xay ra cac su ¢6 do nhiéu nguyén nhan khéc nhau, khi sy ¢é xay ra trong 10 cho s&
lam gian doan chu ky san xuat 10 cho, giam ning suat lao dong va giam hiéu qua ciing nhu van dé vé an
toan trong 10 cho bi de doa.

Dé 10 cho khai thac béan co gidi hoa dugc hoat dong lién tuc va mang lai hiéu qua trong viéc sir dung va
van hanh cac thiét bi thi cac sy ¢ can phai duoc xir Iy mot cach nhanh chéng va kip thoi. Trong 10 cho
khai thac ban co gigi hoa, do phai van hanh nhiéu thiét bi may méc, bén canh d6 1a diéu kién dia chat - mo
cua 10 cho thay ddi va phirc tap nén sy ¢ thudng hay xay ra. Trong nhitng su ¢ tai 10 cho nay, thuong gap
nhét 12 cac sy ¢6 nhu: hién twong 16 guong, tut néc 10; hién tuong goc dic va chiéu dai 10 cho thay doi va
hién tugng may khau khau cam vao trong da tru cua via. Trude khi dé xuét giai phap khac phuc su ¢ xay
ra can phan tich rd nguyén nhan, trén co s do tién hanh lya chon giai phap ding dan va kip thoi dé 10 chg
duoc an toan. Thong qua phan tich nhimg dic diém trong 10 chg V17-3 béan co gisi hoa khai thac tai via
17A mo Tay Bic Khe Cham, bai bdo cling phén tich nhitng nguyén nhan xay ra nhiing su cb trong 10 chg.
Tur do, tong hop mot 50 giai phap hitu hi¢u dang dugc dung dé xur ly sy ¢6 nay. Qua kiém ching dbi véi
mot s 16 cho gap su ¢, mdi giai phap déu mang lai hiéu qua, gop phan nang cao mirc d6 an toan va hiéu
qua trong khai théc 10 cho béan co giéi hoa ddng bo.

2. Pic diém diéu kién dia chit mé 10 che V17-3 via 17A, mé Tay Bic Khe Cham

Cac thdng s6 co ban vé diéu ki¢n dia chat mo cua khu vuc thiét ké 10 chg V17 -3 via 17A nhu sau:
- Chiéu day via trung binh: m = 1,56 (m);
- Goc débc via trung binh: o = 140

“Tac gid lién h¢
Email: vutrungtien@humg.edu.vn
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- Trong lugng thé tich caa than: y=1,6 (T/Im3);

- Chiéu dai theo hudng déc trung binh 10 chg: Lq =80 (m);

- Chiéu dai theo phuong cua khu vuc thiét ké: L, = 181 (m).

- Vch va tru via 1a cac loai d4 duoc sap xép theo thir tu: sét than, sét két, bot két tiép dén 1a cat két.

Fla nip o'l
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Hinh 1. Khu viee 16 cho V17-3 via 17A mé Tay Bdc Khe Cham

3. Cbng nghé khai thac 10 che V17-3 via 17A

Dé khai thac cho diéu kién 16 cho véi chidu day mong, déc thoai, dién khai thac nho, mo Tay Bic Khe
Cham da ap dung so do cong nghé khai théc chia cot dai theo phuong, khau than bang may khau, chong
giir 10 cho bang cot thay luc don két hop véi xa hop, van tai than bang mang cao. T4 hop céc thiét bi dung
trong 16 cho cu thé nhu sau:

+ May khau mot tang ma hiéu MG125/150-WD cua Trung Quéc;

+ Mang cao 10 chg, ma hiéu SGZ 630/2*90;

+ Vi chdng 10 cho: vi chdng duoc lya chon 1 su két hop giira cot thuy luc don DW22-300/100 va xa
hop DFB 2600/300

+ Ngoai cé4c thiét bi chinh néu trén, thiét bi ddng bo trong 16 cho con ¢6 mot sé thiét bi khac di kém nhu
tram bom dich nhii héa ma hiéu BRW 80/20, t6i ma hiéu JH 14, ...

4. Nhirng s ¢6 thwong gap trong 16 che V17-3 via 17 va nhirng bién phap xir ly

4.1. Truwong hep goc déc cia via thay déi

* Pic diém:

Trong pham vi 10 cho, mot s6 vi tri goc déc thay ddi 10 cho ban co gidi hoa ddng bo bé nén hodc khau
phai xén tru via hoac khau Ian I6p than va da.

* Nguyén nhan:

- Do nhiing bién dong dia chat cua via than.

* Bién phap xu ly:

Cén phai tién hanh cap nhat vi trf 16 cho ddng thoi khao sat xac dinh tinh chat va mirc d6 bién dong dia
chit cua via than vé chiéu day, gc dbc. Sau d6 tuy theo tinh trang thuc té c6 thé thuc hién mét trong céc giai
phép sau: ‘

- Truong hop géc dac cua via thay doi cuc bé véi dé bién dong nho

+ Khi khau doc 16 cho xuét hién huéng déc 1én, nén 16 phai cit bang, dé sao cho goc huéng I1én khong
I6n hon 3 + 5°, dong thoi dam bao di chuyén vi chng phai c6 &p luc 1én dinh, dé tranh hién twong mat nén,
néc than cang khau cang cao.

+ Khi méy khau cat than, cdng nhan van hanh can nim 1 lugng khau dudi mang cua tang khau, khéng
nén cang cat lugng than luu trén nén cang day, 1am cho kha ning khau huéng I1én cia 16 che cang cao, dan
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ti hién twong mat nén.

- Truong hop goc déc cua via thay déi cuc bg véi dé bién déng lén: Tuy nhién, néc 16 cho van ¢ kha
ning duy tri phang, song do nén hozc néc 10 chg gap da trén dién rong c6 thé theo phurong hoic ca theo
chiéu déc. Tién hanh thyc hién giai phéap xir ly sau:

+ Khoan nd min tai nhitng vi tri guong 10 chg gap da. Cong tac khoan nd min dwoc thyc hién theo ho
chiéu khai thac ban hanh.

+ Trong qua trinh van tai phai tich than, d4 riéng tranh da 1an trong than qua nhiéu lam giam chat luong
than.

4.2. Truwong hep 10 che c6 chiéu dai thay doi

* Pgc diém:

Trong qué trinh khai théc chiéu dai 10 cho theo do ddc bi thay dbi 1am cho cac vi khéng chéng giir hét hodc
chdng gitr vuot qué chiéu dai 10 cho.

* Nguyén nhdn:

- Lo cho gap bién dong dia chét (thay ddi géc doc via, gap phay pha, dit gay, dé lai tru bao vé cac cong
trinh;

- Cong tac dao 16 chuan bi (10 doc via van tai, 16 song song chan, 16 doc via thong gié khong dam bao
duy tri 6n dinh chiéu dai 16 cho;

- Trong qua trinh khai thac, phai thuc hién cac cong tac can chinh guong khau theo diéu kién dia chat
dam bao diéu kién k¥ thuat an toan;

- Do ¢6ng nhan thuc hién cong tac di chuyén vi chéng.

* Bién phap xir ly:

- Xac dinh khoang céch va mirc do bién dong chiéu dai cua 10 cho theo huéng khau (theo phuong). Tir d6
quyét dinh viéc lap vi chdng bo sung hoic kéo dai kham khau theo chiéu déc cua 10 chg, cac giai phap dugc
tién hanh nhu sau:

+ Chiéu dai 10 cho thay doi theo huéng ngan lgi:

Can ct tinh hinh thyc té, tién hanh thao bét sb lugng vi chéng trong 16 cho hodc rat ngan chiéu dai
kham dau hozc kham chan 16 cho cho phu hop véi guong khau méi;

Qua trinh thu hdi vi chdng va thu hdi vi chdng caa kham dugc thuc hién nhu dbi véi truong hop thu
hoi vi chdng khi két thic dién khai thac. Gian chdng sau khi thu hdi dugc van chuyén qua 10 chg bang
toi truc hodc palang 1én 10 doc via thong gié dua vé vi tri tap két.

+ Chiéu dai 10 che thay déi theo huéng dai ra:

Can cu tinh hinh thuc té, tién hanh I4p dat thém vi chong hoic kéo dai chiéu dai kham 16 chg cho phu
hop vai guong khiu méi.

Van chuyén thém cac cot thay luc don, xa tir vi tri tap két (du phong) dén vi tri can lap dat thém vi
chdng bé sung. Cac bién phap, quy cach twong tu nhu cac vi chong da lap dat trudc do trong 16 cho.

4.3. Trwong hop gwong 16 cho cit dd (tru noi)

* Pac diém

Trong qué trinh khau guong, xuét hién da & phan phia trén hoic phia dudi guong 16 chg

* Nguyén nhéan

Do su bién dong cua diéu kién dia chit, xuét hién hién tuong tru ndi 1én hoic vach sa xudng guong

* Bién phap xu ly

- Khi da c6 d6 cing £< 3,5 tién hanh van hanh may khau cit da nang nén, dong thoi ha thap chiéu cao
chéng giir gwong 16 nhung khong dugc nho hon 1,2m;

- Khi dd co dg cang £> 3,5 can bo sung bién phap khoan né min cat da, trong qua trinh di chuyén mang
cao va vi chéng tién hanh nang nén méang cio nhung dam bao chleu cao chong gir 10 chg > 1,2m;

- Pa c6 d6 cimg f> 3,5 va chiéu day via con lai < 1,2m: can bao cho cac cip co tham quyén dé tién
hanh céc bién phéap k¥ thuat b6 sung, sau khi khoan thim do truée guong khong dam bao chiéu cao khau
can théo, di chuyén thiét bi khai thac sang dién khac pht hop hon.

T %:j

> 1200

Hién tuong 10 chq vuot qua tru

Hién trang 16 cho trudc khi xi Khau nang nén Io cho vuot vk
(0]

ly qua try noi
Hinh 2. May khau virot qua tru néi khi chiéu cao 10 cho khdng nhé hon 1,2m
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Hlen trang 10 cho trudc khi xi ly Thuc hi¢n tach pha da ndi bang Hién twong 10 cho vuot qua tru
né min noi
Hinh 3. May khdu vieot tru néi khi chiéu cao 10 cho khdng nhé hon 1,2m; dé néi c¢6 dé cing f> 3,5

4.4. Trwong hep 10 che khong thang hang hogc khodng cach gida cac vi chéng khéng ding thiét ké quy
dinh

* Pac diém

- Trong suét chiéu dai, gwong 16 chg khéng vudng ke véi phuong via.

- Trong pham vi mot s6 doan, guwong 16 chg va cac hang cot chong khdng thang hang véi nhau hoic
khoang cach céc vi chéng qua day hoic qua thua so vai thiét ké.

- Céc cot chdng bi xd léch.

* Nguyén nhan

- Thoi diém trudc khi chuyén doi sang chdng cot thuy luc don bom dich ngoai, 10 cho chua dwoc nan,
chinh thang, cac vi chong chong khong ¢am bao dung ho chiéu.

- Trong qué trinh thi cong lap dat, khdng thyc hién tot cac yéu cau thiét ké dat ra.

- Trong qué trinh khai thac, khdng thuc hién tét cac yéu cau ky thuat, khong thuong xuyén kiém tra
khoang cach, ngam chinh xa, cot va khdng cap nhat dy du hién trang 10 cho.

- Do hién tuong |6 guong, tut ndc va su thay doi vé didu kién dia chét cua via.

- Cong tac pha hoa thudng ky chua triét dé, d4 vach treo véi dién rong, khi sap dé dot ngot sé tac dong
va lam vi chdng x6 léch. Néu luc nay 16n c6 thé gay d6 10 cho.

* Bién phap xu ly

+ Thoi diém trude khi chuyén déi sang chdng cot thay luc don, 10 cho phai dwoc nan, chinh thang, cac vi
chdng dam bao chéng ding tién do. Khi lap dat phai dam bao ding khoang céach theo thiét ké qui dinh.

+ Trong qué trinh thi cong lap dat, phai c6 sy giam sat chat ché caa can bo ki thuat. Cac cot chdng va
dau xa duoc lap dat phai vuéng ke thang hang va dung vi tri.

+ Can bo tric dia phai thudng xuyén cap nhat hién trang 16 cho. Khi 16 cho ¢é hién tuong khéng thiang
hang hoic khong dam bao khoang cach phai d& nghi phong ky thuat va cong truong c6 bién phap xir ly kip
thoi.

+ Trinh ty thuc hién:

- Cap nhat toan bo hién trang 16 cho trudce khi tién hanh xir ly.

- Lap thiét ké diéu chinh: Xac dinh tuyén guong chuan 12 vi tri ciia cac dau xa sau khi diéu chinh. Sau
d6 xac dinh khoang cach can diéu chinh cho tirng vi chdng.

- Tién hanh diéu chinh khoang cch céc vi chéng thuy luc theo phuong va theo hudng doc.

+ Doi v6i cac vi chéng bi x6 léch theo phuong can xtr 1y theo cac budc sau:

- Cung cd pham vi khu vuc vi chéng can xir Iy.

- Chéng vi Chong tang cuong vao st vi chong can Xu ly.

- D& tai vi chong can xt ly va chéng lai dung yéu cau.

- Thu hdi vi chéng tang cuong.

+ Dbi vai cac vi chdng bi xd léch theo hudng dbc, khoang cach khong ding yéu cau thiét ké, can xir ly
theo céc budc sau:

- Cung ¢ lai pham vi khu vuc vi chéng can xir Iy.

- Chéng thém vi chdng thuy luc vao nhitng vi tri ma khoang cach vi chéng thua, 16n hon khoang cach
thiét ké.

- Théo bot mot s6 vi chdng ¢ nhiing vi tri qua day, nhung d¢am bao khoang cach cac vi chong sau khi
tién hanh théao chuyén bing khoang céch thiét ké.

- Sau khi chdng thém hoic thao bét vi chdng, tién hanh kiém tra cang c¢é lai cac vi chdng trong khu vuc
vira xir Iy. Néu céc vi chdng nay dat yéu cau mai cho phép tién hanh cac cong tac khac.

4.5. Trwong hep do cét chong

* Pac diém

Cot chdng thuy lec nang, khi khong dugc lién két chic véi xa va bi mat &p luc hoic hang chan cot dé
bi d6 gay tai nan lao dong.

* Nguyén nhan su ¢
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+ Do so xuét, y thuc caa cdng nhan.

- Do day cép budc dau cot va xa sat long 1éo hoac khong c6, cot chong khong dung k¥ thuat, luc chong
ban dau cua cot khong du.

- Khi chéng cot & ludong mai khdng chen, kich néc chic chan. Hoac chdng cot méi voi chiéu cao qué
I6n 1am cho cot chdng ludng cii bi mat ap luc, khdng vimng gay do cot.

- Khi tai than, xtc don lam hang chén cot.

+ Do céc chi tiét ciia cot chdng.

Ruot cot piston hoic vo cot bi bién dang, mdi han nat chay dung dich, vo cot bi ri an thang chay dung
dich, vu dau cot bi bé gay khong an vao xa vi chong.

+ Do cong tac quan ly.

- Cong tac cung ¢ khong duoc thuc hién va kiém tra tot.

* Bién phap xu ly

+ COng nhéan phai dugc dao tao qua kiém tra sat hach dat yéu cau méi cho vao lam viéc.

+ Phai phan cang tréach nhi¢m cu thé cho ting cn bo, cdng nhéan kiém tra cot chdng trong cac ca san
xuat.

+ Cot chdng phai cim xudng nén 10, vudng goc véi xa va dau cot phai duoc lién két chic chan véi xa
bang day thép 2,5mm.

+ Khi dung cot phai c6 hai nguoi, mot nguoi giir cot chéng mot ngudi dung tay bom nang rudt cot, hai
ngudi déu phai dimg ¢ phia trén cot can dung.

+ Bbn vau caa cot phai an khép véi rang cua xavi Chong

+ Cot chdng phai du dé dam bao luc chong d& ban dau cua cot chdng.

+ Cot chdng bi hong, ri dung dich phai dwgc dua 1én khoi 10 dé sira chira, cdm tiép tuc st dung.
4.6. Truwong hep cét chang bi héng, piston khong dich chuyén

* Pac diém

Khi van ha ruot pitong dé thu hdi hoac dich chuyén cot chéng, piston cua cot khdng dich chuyén xudng.

* Nguyén nhan

- Do Piston cua cét bi cong, vénh.

- Do xi lanh cua cot bi b6p méo.

- Do giodng phét cua cot bi hong, bam bui dat da.

- Do 10 xo kéo piston cua cot yéu.

- Do &p luc néc qué Ién, chiéu cao khau nho, nén manh.

* Bién phap xu ly

- Chéng cot tang cudng bén canh cot hong.

- Pao 16 chan cot hong, thay thé cot hong bang cot chdng khac.

- Thu hdi cot ting cuong.

5. Két luan va kién nghi

Théng qua két qua tong hop cua bai béo, tac gia da phan tich diéu kién thuc té cua Io chg st dung cong
nghe khai thac béan co gidi hoa. Tir d6, thay dugc nhitng nguyén nhan gay nén mot s6 su cb trong 10 cho,
dong thoi dwa ra nhirng giai phap khic phuc kip thoi cho nhitng su ¢é d6. Nhirng giai phap khic phuc su
00 nay duoc ap dung tai 16 chg V17-3 tai mo Tay Biac Khe Cham va mang lai hiéu qua cao dap ung yéu
cau cua san xuat thyuc té. Trén co s 6 nang cao kha nang sir dung hiéu qua cua thiét bi, nang cao van dé
an toan trong khai thac 16 cho, ning cao dugc trinh do cho ngudi lao dong tryc tiép trong 10 cho ban co gidi
hoa. Trong ké hoach, Téng Cong ty Pong Bic sé ting budc dwa cong ngh¢ khai thac ban co gi¢i hda vao
10 cho de nang cao hiéu qua trong khai thac than. Vi vy, viéc giai quyét cac su b lién quan 1 bai toan vo
cling can thlet Két qua tong hop cia bai bao ciing c¢6 thé 1am tai liéu cho nhitng can bd nghién ctu trong
linh vyc vé cdng nghé khai thac than tai viing Quang Ninh.
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ABSTRACT

The problems often happening at the VV17-3 of 17a seam semi
mechanized longwall in Tay Bac Khe Cham mine - 790 company and
methods of surmounting

Vu Trung Tien®, Vu Thai Tien Dung, Pham Duc Hung, Do Anh Son
'Ha Noi University of Mining and Geology

After analyzing current state and exploitation process of V17-3 of 17a seam semi mechanized longwall
in Tay Bac Khe Cham mine - 790 company, as well as analyzing the geological conditions, the paper has
synthesized and analyzed some of the problems often happening at the semi mechanized longwall. At the
same time, mention the shortcomings of existing V17-3 of 17a seam semi mechanized longwall are
applying in Tay Bac Khe Cham mine - 790 company. As a result, the paper proposes appropriate for
technical and technological solutions to surmount the problems often happen at the semi mechanized
longwall. This technical and technological solutions after application in practice has achieved good results.
They are effective in the problems surmounting with specific geological conditions. The faces can be
exploited safety, from there, to formulate important technical and technological methods to surmount the
problems at the VV17-3 of 17a seam semi mechanized longwall in Tay Bac Khe Cham mine - 790 company,
North East Corporation branch.

Keywords: Problem in the face; technology of exploitation; semi mechanized; to surmount the problem.
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