127

/SDM® HOINGHI KHOA HOC QUGCGIA S
12026, PHAT TRIEN BEN VONG KHOA HOC CONG NGHE MO VA MOI TRUONG

TU VAN THIET KE CHUYEN POI CONG NGHE
KHAI THAC DUOI TRU BAO VE PUONG LO KHU II
MO NUI BEO PE NANG CAO HIEU QUA KINH TE

Pham Vin Quan"**, Pham Pirc Hung', Pao Vin Chi', Trwong Tién Quén?
Trwong Pai hoc M6 - Pia chat
2Vién Khoa hoc Cong nghé Mo - Vinacomin

TOM TAT

Theo Dy 4n khai thac hdm 16 mé than Nuai Béo, dé bao vé 16 nghiéng thong gié +20/-120 khu II phuc
vu thoat gi6 thai va thoat hiém khi khai thac du6i bai thai moong 16 thién, can dé lai tru bao vé vai trit
luong khoang 4 triéu tan than. Dy kién 4p dung cong nghé khai thac diéu khién da vach bang chén 16 toan
phan. Bai nghién ctru ndy sir dung phuong phap phan tich, tong hop tai lidu dia chét va ddc tinh co ly dat
da, két hop voi phuong phap thiét ké k¥ thuat khai thac mo va phan tich kinh t&, nhim dé xuét cac giai
phap ky thuat chuyén déi phuong phéap diéu khién da vach tir chén 16 sang pha hoa toan phan déi véi phan
trit lugng than thudc tru bao vé 10 nghiéng thong gioé +20/-120 khu 11, qua d6 nang cao hiéu qua kinh té
ctia mo. Giai phap k¥ thuat bao gdbm dao mai 02 10 nghiéng (thong gi6 va van tai) tai muc +18/-95 khu II
phia Nam dé thay thé cac duong 16 hién co. Phuong an thuc hién 1a nin 950 m duong Lo Phong vao ranh
gidi thué dét ciia don vi va di doi 05 ho dan cung 03 cong trinh méi trudng. Hé théng khai thac 4p dung
1a cot dai theo phuong, didu khién da vach bang pha hoa toan phan vdi cong suat 450.000 tan/nim. Giai
phép gitip chuyén do6i 4,32 triéu tan trit lugng cong nghiép tir khai thac bang chén 16 sang pha hoa, véi
thoi gian khai thac 11 ndm (2026 - 2036), gop phan nang cao hi¢u qua kinh té va dam bao an toan trong
qué trinh san xudt tai mo than Nui Béo.

Tir khéa: mé than ham [o; tru bao vé; khai thac cheén lo; cong nghé khai thac ham 10; mé via

1. bit van dé

Dy 4n dau tu xay dung cong trinh khai thac him 10 mé than Nui Béo (phe duyet nam 2011) (Vién
Khoa hoc Cong ngh¢ Mé - Vinacomin, 2011) xac dinh g1a1 phap mo via bang hé thong giéng ding tir
mirc +35 xudng mirc -350. Can ctr Gidy phép khai thac sb 1248/GP-BTNMT ngay 27/5/2015 do B Tai
nguyén va Méi truong cip, tong dién tich khai truong 4,09 km?; trong d6, khu vuc didu khién da vach
bang cong nghé chén 16 toan phan chiém 1,52 km? va khu vuc ap dung cong nghé pha hoa toan phan
chiém 2,57 km2.

Qué trinh thyc hién Dy an, d& phu hop véi tai liéu dia chat cap nhat nim 2015 va ting cudng 16i thoat
hiém cho céc dién san xudt dudi bai thai moong 16 thién, Dy 4n da duoc diéu chinh (Vién Khoa hoc Cong
nghé Mo - Vinacomin, 2019) tai Quyét dinh s6 3569/QD-VNBC ngay 25/4/2019 véi viéc bd sung hang
muc 16 nghiéng thong gié +20/-120 tai khu II. Dy an diéu chinh d& quy hoach phan trit lugng than nam dudi
cong trinh 16 nghiéng thong gio +20/-120 tai khu IT dugc ap dung cong ngh¢ khai thac chen 1o toan phan,

Hién nay, cong tac san xudt dang duoc to chirc theo Dy an diéu chinh va theo Glay phép khai thic s6
1248/GP-BTNMT do B6 Tai nguyén va Moéi truong cap ngay 27/5/2015. Tinh dén hét nim 2024 tai via
11, khu vuc khai thac theo phuong phap diéu khién 4p lyc mo bang pha hoa toan phan (khu virc pha hoa)
da két thuc va mo dang tiép tuc khai thac tai via 10 va via 9, dy kién hét nam 2026 s& khai thac xong khu
vuc phéa hoa. Trong khi do, cong nghé khai thac v6i didu khién 4p lwc mo bang chén 16 toan phan van
chwa dugc 4p dung do can thir nghiém, danh gia hi¢u qua va trinh cAp c6 tham quyén ban hanh quy chuan
k¥ thuat qudc gia vé an toan khai thac chén 16 theo yéu cau tai Gidy phép khai thac sé 1248/GP-BTNMT
ngdy 27/5/2015. Néu tiép tuc chd doi cong nghé chén 10 s& 1am dnh huong dén cong sudt mo cling nhu to
chire san xuét. Do d6, viéc nghién ctru thay doi cong nghé khai thac sir dung phuong phép diéu khién da
vach tir chén 10 sang phé hoa toan ph?m 1a mot yéu cau can thiét, dam bao tinh kha thi, an toan trong san
xuat va tuan thu Gidy phép khai thac s6 1248/GP-BTNMT.

*Tac gia lién hé
Email: pvquan.imsat@gmail.com
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2. Co s6 1y thuyét va phuwong phap nghién ctru
2.1. Pic diém dia chit khu vwe nghién ciru

CAu truc kién tao va dic tinh co Iy dét da khu vuc nghién ctru co6 cAu trac dia chat phtc tap, bi chia ct
boi hé théng dut gy thuan F.L, F.M, dut giy Ha Tu va dit gdy MongPlane. Pic diém thach hoc cua dat
da vach va tru via than chu yéu duoc ciu tao tir cat két, bot két.

- Viach tryc tiép: Ph bién 1a bot két c6 chidu day trung binh 14,0 m, cuong do khang nén trung binh
o, = 457,52 kg/cm?, luc khang kéo trung binh o, = 46,66 kg/cm?, trong lugng thé tich y = 2,66 g/cm?.

- Vach co ban: Chu yéu la cat két day trung binh 13,46 m, ¢6 cudng d6 khang nén cao o, = 979,68
kg/cm2 Nhin chung, tinh chat co 1y ciia d4 vach hoan toan cho phep ap dung phuong phap diéu khién da
vach bang pha hoa toan phan, vach c6 kha nang tw sap d6 lap day khoang khong khai thac sau khi thu
hdi hé thong vi chong bay la mét trong nhitng yeu td quan trong dé d& xuat chuyén doi cong nghé khai
thac v6i diéu khién 4p luc moé bang chén 10 toan phan sang pha hoa toan phan ctia khu vuc nghién ctru.

Trir lugng khoang sang huy dong tai khu vuc nghién ctru thudc khu II, bao gém cacviall, 10,9 va7.
Tdng trit lugng dia chat huy dong dat 4,55 tridu tan. Sau khi trir ton thét, trit lugng cong nghiép nguyén
khai dat 4,32 triéu tin. Phan tich c4u tréic via cho thdy 75,4% trir lugng (twong dwong 3,11 tridu tin) phan
b & cac via co chiéu day tir 3,5 m dén 6,0 m; va 79,7% trit luong c6 goc dbc tir 15° dén 25°. Nhiing thong
s6 nay cho thay diéu kién cac via than thun loi dé 4p dung cong nghé khai thac cot dai theo phuwong ha
tran thu hoi than noc.

MAT CAT BIA CHAT TUYEN VI

Hinh 1. MGt cdt dia chat mé than Niii Béo

2.2. Phwong phdp nghién ciru

Phuong phap tong hop, phan tich sé liéu dia chat va co Iy da: Can ¢t vao cac sb lidu dia chat cap
nhat, phan tich tinh chat cua vach truc tiép (bot két) va vach co ban (cat ket) dé xac dinh kha ning tu sap
do6 1ap day khoang khong khai thac, 1am co so 1y thuyét cho viéc thay thé cong nghé khai thac str dung
diéu khién ap lyc mo bang chén 16 bang phé hoa toan phan.

Phuweong phdp tinh todn, thiét ké kj thudt mé: Dua trén hién trang khai thac va ranh giéi bao vé dé thiét
ké, quy hoach lai hé théng duong 16 khai thong (dao mai hé théng giéng nghiéng thong gid, van tai muic
+18/-95) ciing nhu lya chon hé thong khai thac, mang k¥ thudt van tai, thong gié va thoat nude phu hop.

Phirong phdp phdn tich hiéu qua kinh té: Tix thiét ké cong nghé moi, thyc hién tinh toan chi phi dao
10, thong gid, khiu than,... dé so sanh gia thanh khai thac binh quan véi gia ban than, qua d6 danh gia
dugc hidu qua kinh té cua giai phap.

3. Két qua va thao luin
3.1. Cic gidi phdp vé mé via va chudn bi khai truong

Dé khai thac tdi da trir lugng than bao vé 10 nghiéng thong gi6 +20/-120 hién c6 bang cong nghé khai
thac 4p dung diéu khién da vach bing pha hoa toan phan phit hop voi Gidy phép s6 1248/GP-BTNMT
ngdy 27/5/2015 va quy pham hién hanh (Bo Cong Thuong, 2011), cic giai phap can phai giai quyét dong
thoi bai toan giai phong mit bang va xdy dung lai hé théng duong 16 khai thong.

Quy hoach mdt bang civa 16 va gidi phong bé mat: Trén co so hién trang khai thac (c4c 10 cho phia
Nam via 10, 11 di két thiic va tit lun hoan toan), xdy dung mat bang cira 10 tai phia Nam khai truong khu
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IT & mirc +18 (c6t cao san gat +18, di¢n tich khoang 3,2 ha). Cac gidi phap quy hoach mat b%‘“mg bao gém:

- Nin tuyén dudng Lo Phong: Dich chuyén 900 m tuyén duong (chiéu rong nén 12 m, mit dudng bé
tong B25 day 300 mm, moéng cip phédi da dam 20 cm) vao sdu trong ranh gidi da dwoc Cong ty C6 phan
than Nui Béo - Vinacomin thué dit dai han.

- Di doi cong trinh: Tién hanh dén b, giai phong mat bang 05 ho dan va 03 cong trinh cia Cong ty
TNHH MTV Mbi trudng - TKV ra khoi ving anh huéng dich dong khi khai thac hdm 16 phia dudi (Tap
doan Cong nghiép Than - Khoang san Viét Nam, 2018). Trén mit bang +18 méi, tién hanh xay dung dong
bd tram quat gid chinh, nha to1 truc, bunke tach da, bé nude 400 m® va tram bién ap 630k VA.

Duang Lo Phong

Lb nghiéng théng
gi6 +20/-120 khu 2

Vung khai thac pha hoa
-Tri¥ lvgng CN nguyén khai:
28,4 triéu tan
- Théi gian khai thac: 26
nam (2017-2042)

Ranh giéi khai
thac chen 1o

g khai thac chén 1o
-Tri lugng CN nguyeén khai:
19,5 friéu tan
=T

Ranh giéi thué

15 theo QD 679 ¥ :

UBND ngay 5/3/2021 o B v Ranh giéi thué

3 r ¥ y 679/QD-UBND ngay 5/3/2021

Hinh 2. Bé mat dia hinh khu vuc nghién ciru cua mo than ham 16 Nui Béo
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Hinh 3. Mat bang +18 mé than ham 16 Nii Béo

Xady dung cip giéng nghiéng méi thay vi phu thuoc hoan toan vao cip giéng dimg +35/-350 trung
tam dang van hanh. D& xuat dio mai 02 cap 16 nghiéng tir mat bang +18 két ndi véi hé thong duong 10
hién c6 cua khu II dé hoan thién lai cong tac van tai, thong gid va di lai cho toan b khu II. Gidi phap mé
via bao gdm:

- Dao mdi 10 nghiéng thong gioé +18/-95 khu 11 dé thoat gi6 thai, dat da va van tai vat liéu: TUr mat
bé“mg +18 da chon, dao 10 nghiéng thong gié +18/-95 dai 331 m, dbc 21°46°, dién tich Sy=21,1-25,7 m?;
S, = 17.,5-18,8 m?, phuong vi 64°52° dén muc -95. Sau d6 dao 10 xuyén via théng gié mirc -95 khu I dai
116m, S, =21,1 m?, S, = 17,5 m?, phuong vi 357°38’ va 10 nghiéng thong gi6 -125/-95 khu II dai 108m,
dbe 17°, S,=16,0 m? S, = 12,2 m?, phuong vi 324° dén gdp muc -125 cua 160 Thuong thong gid trung
tam -205 -:- -120 khu II via 11 (hién c0).
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- Pao méi 10 nghiéng van tai mirc +18/-95 khu II dé van chuyén than, nguoi di lai: tir mat bang +18
dao 10 nghiéng van tai mac +18/-95 dai 392m, doc 18°18°, dién tich: S, = 17,9-22,3 m?, S, = 13,8-15,8
m?, phuong vi 64°52°. Tai c6t -95 cua 10 nghiéng vén tai muc +18/-95 dao 10 xuyén via van tai mic -95
khu II dai 190m, S, = 17,9 m?, S, =13,8 m?, phuong vi 357°38” dén gip 10 Thu’ong van tai trung tam
260 -:- -120 khu IT (doan kéo dai 77 m), S, = 16,0 m?, S, = 12,2 m? cta via 11 tai c6t -95. Tai c6t -95
160 xuyén via théng gi6 mirc -95 khu II, dao 16 thoat gié thai -50/-95 khu II dai 365m, S, = 17,9 m?,
S=13,8 m?, dbc 7° 1am nhiém vu thoat gi6 thai cho khu II.

Bén canh viéc thay thé 160 nghiéng +20/-120 khu II d3 dao dé phuc vu thoat gi6 thai, van tai vat liéu,
viée xdy dung méi cip 10 nghiéng mang lai nhiéu loi ich cho toan bo du an: Thir nhdt, giai phap giup
b6 sung thém mot 16 nghiéng vén tai gitip khai thac t6i da than ¢ via 7 (khong phai dé lai tru bao vé
cac duong 10 van tai mirc -258,9 hién ¢6). Thir hai, cong tac van chuyén than tir khu II 1én mat bang rat
ngin duoc 2.000 m va chuyén nguoi, vat tu, thiét bi, vat liéu chen 16 (giai doan khai thac chén 10) qua
10 ngh1eng glam dugc 1.000 m sé& thuan lgi hon van chuyén qua gleng dtng hién nay. Thit ba, gidi phap
cung cip mot 16i thoat hiém doc 1ap, giam thiéu ru1 ro, ap luc san xudt va nguy co 4ch tic toan mo trong
trudng hop hé thong truc tai giéng ding gip su ¢d k¥ thuat.

L& xuyén via théng gi6 marc -95
Thugng thdng gié trung tam khu 2 -205 -:- -120
L xuyén via van tai mic -85 khu 2, L = 190m

Lb nghiéng théng gio +18/-95 le
Thugng van i trung tam khu 2-260-:--120 =5
Lo nghiéng van thi +18/-95 |-§ B
o
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— 4 +20
0 | o
0 Vi1 |

e N | - -50

N 1
10 ! \ALY) -100

V1t N\ T
-150 ! 150
200 ! 7 -200

R ] ) -
b <L == /
250 - S Vo —e===: I— -250
Tlfu 1g VAn t2i -280/-180 khu Ill g PMiel S ——— L
/ vn 7 (Hign cé) / g / = %:: =

-300 ——v7— — A Ssr !/ -300
-350 . V7 "Nl _ == 3 350

v ve___—— \ . Stg. e /< |

ST P =

S —=3 == /

400 e P = | 400

Hinh 4. Mdt cat mo via khu I mo than ham 16 Niii Béo
Giai phap chuén bi khai truong khu II duoc giit nguyén theo Dy an diéu chinh nim 2019. Tai cac
mirc khai thac s& dao thuong trung tam, 10 doc via van tai va thong gio dén bién gidi khai truong (dit gy
Ha Tu). Trinh ty khai thac dugc thuc hién theo nguyén tic via trén khai thac trudce, via dudi khai thac
sau, trong mot via sé khai thac muc trén trudc, mic dudi sau. Thiét ké huy dong dong thoi 02 10 cho tai
khu II dé duy tri san lugng 6n dinh 450.000 tan than nguyén khai/nam.
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Khu vuc E
nghién ctru .

Lo nghiéng thong gio
+18/-95

L& nghiéng van tai
+18/-95

Hinh 5. So @6 chudn bi via 11 mé than ham 16 Niii Béo

3.2. Gidi phdp vé cong ngh¢ khai thdc

Trén co s¢ dic diém diéu kién dia chit, so dd khai thong chuén bi cho tung khu - tung 10 chg, hién
trang thiét bi chng gitr 10 cho hién c6 cling nhu thyc té khai thac cac 106 cho ciia Cong ty C6 phan Than
Nii Béo - Vinacomin dé nang cao cong suat va ning sut lao dong 16 chg, giam ton thit tai nguyén, dam
bao an toan lao dong va phu hop véi cac huéng dan ap dung cong nghé khai thac TK'V da ban hanh, thiét
ké dé xudt ap dung cac hé thong khai thac va cong nghé khai thic hop 1y.

Viéc dé xuat chuyén d6i cong ngh¢ khai thac voi diéu khién ap luc mo tir chén 16 sang pha hoa toan
phan dugc xac dinh dya trén cac yéu t6:

Vé tinh kha thi, tién do va phap ly: Viéc cho dO’l thu tuc thir nghiém va ban hanh quy dinh vé ky thuat
khai thac chén 16 s& gdy 4ch tic to chire san xuit. Nguoc lai, pha hoa toan phan 1a cong nghé da co day
du tinh chét phap 1y va c6 thé trién khai ngay.

Vé co 56 ky thudt va dia chat: Phan tich dic diém dia chit cong trinh cho thay vach truc tiép (bot két)
va vach co ban (cat két) hoan toan cho phép ap dung pha hoa toan phﬁn ba vach c6 kha nang ty sap do
lap day khoang khong khai thac mot cach an toan, nén viéc 4p dung diéu khién ap luc mé bang pha hoa
toan phan khong gap kho khin v& mit k¥ thuat.

Vé hiéu qua kinh té: Phuong phap pha hoa giup du an khong phat sinh chi phi mua sam vat lidu
chén (xi mang, cat, tro bay), tir d6 ha téng gia thanh khai thac va tao ra mirc chénh I¢éch lgi nhudn so
voi gia ban.

Céc hé thong khai thac bang pha hoa toan phan duoc Iya chon 4p dung bao gdom:

- Hé thdng khai thac cot dai theo phuong, diéu khién da vach bang phuong phap pha hoa toan phan,
su dung thiét bi co gidi hoa déng bd, khau 16p tru ha tran than noc, ap dung cho cac khu vuc via ¢ chiéu
day > 3,5 m, goc ddc < 35°. Cong suat 10 chg khoang 350.000 - 600.000 tan/nim.

- Hé théng khai thac cot dai theo phuong, didu khién d4 vach bang phuong phap pha hoa toan phan,
khiu 16p try ha tran thu hdi than noc, chdng gitr bang gia xich, 4p dung cho cac khu vye via co goc ddc
< 45°, chiéu day > 2,5 m. Cong suét 16 cho khoang 215.000 tin/nim.
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3.3. Gidi phdp thiét ké mang kj thudt

a. Cong tac van tai

Phu hop véi so d6 khai thong, chuan bi khu II, cac giai phap k§ thuat cho hé thong vén tai dugc xac
dinh nhu sau:

Céng tdc vdn tdi than: Than tir cac 10 cho, theo bing tai 10 doc via van tai d6 vao bang tai B800 cta
10 Thu’ong van tai trung tam -260 -:- -120 khu II, d6 vao bang tai dat ¢ 1o xuyén via van tai mic -95 khu
11, d6 vao bang tai (BlOOO P=2x1 lOkW) & 10 nghiéng van tai +18/-95 khu II va d6 vao hé thong van tai
than trén mit bang dén khu sang tuyén.

Cong tdc van tdi nguoi, thiét bi va vat liéu: Nguoi tir mat b?mg duoc van chuyén qua 10 nghiéng van
tai +18/-95 khu II béng hé théng toi cap treo cho nguoi, sau d6 di bo dén vi tri 1am viéc. Thiét bi, vat
liéu duoc van chuyén qua 10 nghiéng thong gié +18/-95 khu II bang toi truc JKB-2/30A, sau d6 dugc
van chuyén dén 10 chg bé'mg hé théng dau tau diesel nén, dau kéo monoray MK1 Iuc kéo 16 kN & cac 10
xuyén via thong gié muace -95 khu 11, thuong thong gié trung tdm hodc 10 thoat gid thai -50/-95 khu 11 va
16 doc via thong gi6 cua 10 cho.

b. Cong tdac thong gio

Thuyc hién phuong phap thong gi6 hit, so @ thong gié suon bang cach sir dung lai 02 tram quat hut
hién ¢ ciia mo dit tai tram quat +36 khu IV va tram quat +18 khu IT. M&i tram bao gé)m 02 quat gi6 loai
FBDCZ-No28 c6 cac thong sé chinh: dudng kinh banh cong tac 2.800 mm, téc dd quay 740 vong/phit,
Iwu lugng trong ving lam viée 95 - 275 m¥/s, ha ap trong ving lam viéc 140 - 520 mmH,O, cong suét
dong co dién 2 x 500 kW. Gi6 sach qua giéng dimg theo hé théng thong gié chung cia mo d&én thugng
van tai trung tdm khu I1 -260 -:- -120, qua cac 16 doc via van tai 16 cho dén cz”ip cho 10 chg. Gi6 thai tir 1o
chg s& dugc dan theo dudng 16 doc via thong gio, qua thugng thong gi6 trung tam hodc 16 thoat gi6 thai
-50/-95 khu 11, rdi tiép tuc di dén 10 xuyén via thong gié mirc -95 khu IT va 16 nghiéng van tai mirc +18/-95
khu II. Tai day, gi6 thai dugc hit ra ngoai thong qua tram quat dat tai mat béng +18.

c. Hé thong thodt mede khai triweong

Nghién ctru tai li¢u dia chét thuy van cho théy, viéc mo thém 16 chg khu II khéng lam ting dién
tich himg nudc so voi thiét ké da duyét (Vién Khoa hoc Cong nghé M6 - Vinacomin, 2019). Luu lugng
nudc chdy vao lon nhét tinh toan tir khu IT 1a 212 m*/h. Giai phap t6i uu duoc lua chon 1a thoat nudce tu
chay: nuée tir khu IT duoc gom theo hé thdng ranh, tu chay (hodc bom cuc bd) vé hdm chira nude trung
tam tai muc -350. Tai ddy, hé théng 09 may bom cong sudt MD650-80x6P s& bom qua 04 tuyén dng
DN400 1én thang mit bang +35 dé dwa vao tram xtr Iy. Viéc tdn dung tram bom -350 hién c6 gitip mo
tiét kiém khoang 52 ty dong chi phi xdy dung ham bom méi tai mirc -200 (Vién Khoa hoc Cong nghé
M6 - Vinacomin, 2025).

d. Cac mang ky thudt khdc

Trén co sé mit bang lya chon va cac giai phap mo via - chuén bi, phuong 4n vén tai trong 10, thoat
nudc, cung cap dién, khi nén, thong tin lién lac,... dugc dé xuat nhdm phuc vu khai thac khu II higu qua
trén nguyén tic str dung lai t6i da cac cong trinh, thiét bi hién co.

3.4. Hi¢u qud kinh té - ky thugt

Viéc nghién ctru cic giai phap mé via va hoan thién mang ky thuat nhim chuyén doi tir cong nghé
khai thac diéu khién da vach bang chén 16 sang phé hoa toan phan déi voi phan trir lugng thude tru than
bao vé dudng 16 khu I mé than ham 16 Nui Béo mang lai nhiéu lgi ich kinh té - k¥ thudt rd rét: (1) Huy
dong 4,32 triéu tan than nguyén khai tai khu IT vao ké hoach khai thac ma khong phat sinh chi phi vt licu
chén (xi ming, cat, tro bay) va cong nghé phc tap. (2) V&i san lugng huy dong duy tri 450.000 tin/nam,
phuo‘ng an thay d6i cong nghé khai thac giup kéo dai tudi tho khai thac ctia khu IT thém 11 ndm (tir ndm
2026 dén 2036), dam bao Vlec lam cho hang tram thg md. (3) Phan tich chi ph1 cho thiy, tong gla thanh
khai thac binh quéan (d4 bao gdm toan bd chi phi dio 10, vat tu, théng gio, khau than, sang tuyén va tiéu
thu) d6i voi khu IT 13 1.517.780 ddng/tin. (4) So sanh véi gia ban than binh quan wdc tinh 13 1.635.600
df")ng/tén, phuong an tao ra muc chénh 1éch lgi nhuan 117.520 déng/tén.
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4. Két luan

Nghién ctru chuyén doi cong nghé khai thac dudi tru bao vé duong 10 nghiéng thong gio +20/-120
khu II mo than ham 16 Ndi Béo gop phan giai quyét van dé san luong ciia Cong ty C6 phan Than Nui Béo
trudce viéc cham dua cong nghé cheén 10 vao san XUuét.

Giai phap chinh cua thiét ké 1a xay dung cip giéng nghiéng mé thong gio va vén tai mirc +18/-95, két
hop v6i dich chuyén tuyén duong Lo Phong va giai phong mit bang gbm 05 ho dan va 03 cong trinh. Giai
phap nay khong chi huy dong thém 4,32 tri¢u tan than nguyén khai, t6i uu hoa cung @6 vén tai bang bang
tai lién tuc, ma con ké thira va phat huy tdi da cac hé thdng ha ting phu trg (thong glo bom thoat nudc
cudng bic,...) tri gia hang trim ty dong da dugc dau tu trude d6. Cac glal phap thiét ké déu dap tmg cac
quy chuin ky thudt an toan hién hanh, déng thoi mang lai hiéu qua kinh té va darn bdo an toan trong qua
trinh san xut tai mo than Nai Béo, tir d6 dong gop vao an ninh ning luong quéc gia.
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DESIGN CONSULTANCY FOR THE TRANSITION
OF MINING TECHNOLOGY UNDER ROADWAY
PROTECTION PILLARS IN SECTOR II, NUI BEO COAL MINE
FOR ECONOMIC OPTIMIZATION

Pham Van Quan'*’, Pham Duc Hung!, Dao Van Chi', Truong Tien Quan?

'Hanoi University of Mining and Geology
2Vinacomin - Institute of Mining Science and Technology

ABSTRACT

According to the Nui Beo Underground Mining Project, a protection pillar containing approximately
4 million tons of coal reserves was established to safeguard the +20/-120 inclined ventilation shaft in
Sector II. This shaft functions as a return airway and an emergency exit during mining operations beneath
the open-cast waste dump. These reserves were initially planned to be extracted using the hydraulic
backfilling method for roof control. Based on the analysis and synthesis of geological data and rock
geomechanical properties, combined with mine design and economic evaluation, this study proposes
technical solutions to transition the roof control method from backfilling to total caving for the coal
reserves within the protection pillar in order to optimize economic efficiency. The proposed technical
measures include the excavation of two new inclined shafts (ventilation and transportation) at the +18/-95
level in Southern Sector II to replace the existing roadways. The implementation plan also involves the
realignment of approximately 950 m of the Lo Phong roadway within the designated land-use boundary,
requiring the relocation of five households and three associated surface facilities. The selected mining
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method is advancing longwall along the strike, employing total caving with an annual capacity of 450,000
tons. This transition enables the conversion of 4,32 million tons of industrial reserves from backfilling to
caving over an 11-year operational period (2026 - 2036), thereby improving economic efficiency while
ensuring operational safety at the Nui Beo coal mine.

Keywords: underground coal mine; protective pillar; backfilling mining; underground mining
technology; mine opening
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