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TOM TAT

Trong thoi gian qua, san luong than khai thac tai cic mo ham 16 thude Tap doan Cong nghiép Than -
Khoang san Viét Nam (TKV) d c6 su ting truong lién tyc, tir 6,1 tridu tin nam 2002 1én khoang 29 trigu
tan nam 2025 (chiém khoang 16% tong san luong than nam 2025). Dé dat duoc két qua do, viéc ap dung
co gidi hoa trong khai thac dong vai tro rit quan trong, da tao ra su dot phé vé san luong 16 cho - pho bién
dat tir 300.000 - 600.000 tAn/nim, tham chi di c6 10 cho dat cong sudt trén 1,0 tridu tAn/nam, cao gap tir
3 - 5 14an 16 cho thu cong. Cong nghé co gidi hoa con gop phéan lam tang nang suét lao dong, nang cao
mirc d an toan va cai thién diéu kién lam viéc do cac cong doan san xuét chinh di dugc co giéi hoa hoan
toan, cung voi do gitip giam tir 10 - 20% nhan lyc va tir 5 - 20% gia thanh khai thac so véi cac 16 chg thu
cong. Voi cac uu diém trén, viée lira chon ap dung co gidi hoa khai thac van 1a xu hudng tat yéu tai cac
mo ham 10 ving Quang Ninh trong thdi gian sip téi. Trong pham vi bai viét, tac gia tién hanh phan tich
xu hudng ap dung rong ri ciia loai hinh cong nghé nay trong twong lai tai cac mo ham 10 thude TKV,

Tir khéa: cong nghé khai théc; co gidi héa; san lwong khai théac, nang sudt lao ddng

1. Pit vin dé

Hién nay, khai thac ham 10 bang cong nghé co giéi hoa duoc coi 1a cong nghé tién tién nhat boi tinh
vu viét cia nd. Cong nghé nay hién dang dugc sir dung rong rii trong 16 chg cta rat nhidu moé 16n trén
thé gidi nhu: Nga, Trung Qubc, Uc, Séc, Slovakia... O Viét Nam, theo két qua tham do dia chit nam 2014
cho théiy, trir lugng via day dbc thoai chiém t&i 44% rat thuan lgi cho viéc ap dung cong nghé khai thac 10
cho bang co gi6i hoa (Tap doan Cong nghiép Than - Khoang san Viét Nam, 2014). Viéc ap dung co gidi
hoa khai thac than tai cac via day, doc thoai gop phan giai quyet duoc ba van dé buc xtic nhat clia nganh
than Vlet Nam nhu: nang cao san luorng khai thac dap tmg nhu ciu nang lugng ngay cang tang; nang cao
nang suét lao dong, giam 4p luc vé nhan cong von ngay cang trd nén kho khin khong chi déi véi nganh
than, cho phep giam dang ké gia thanh khai thac; ning cao muc do an toan, glam murc d¢ nang nhoc va
cai thién dicu kién lam viée cho nguoi lao dong trong cac mo ham 16. Thuc té cho thay, ngay ca khi co
diéu kién thuan 1¢i vé khoang san than, thi trong qua trinh khai thac tai cac 10 chg co gidi hoa van gap rat
nhiéu kh6 khan va bat cap, boi 18 ving than Quang Ninh cé dicu kién dia chit phuc tap, via than thuong
xuyén c6 da kep, hoac than mém dé sut 16. Nhu vay, viéc déy manh co gidi héa khai thac 10 chg cac mo
ham 10 ciia TKV néi chung va ciia viing Quang Ninh néi riéng 1a xu thé tat yéu, loai hinh cong ngh¢ khai
thac tién tién nay dang ap dung tai 10 cong ty than ham 10, xu thé s& ap dung thém tai cac mo than ham
16 khéc ctua Tap doan TKV.

2. Qui trinh ap dung cdng nghé khai théc co giéi hoa tai cic mo than him 16 thudec TKV

Tai Viét Nam, trong diéu kién via day trung binh, thoai dén nghiéng la d6i trong dau tién duoc nghién
cuu, ap dung cong nghé khai thac co gioi hoa. Theo do, giai doan tir nam 2002 - 2005, cong nghé khai
thac ban co gioi hoa bang may khau than két hop gia thay luc di dong va co gidi hoa bo sir dung may
khéu than két hop gian chdng ty hanh da dwoc trién khai 4p dung thanh cong trong cac 16 chg khau hét
chiéu day via tai mé6 Khe Cham.

*Tac gia lién hé
Email: phamduchung@humg.edu.vn
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Giai doan 2007 - 2012, cong nghé co gidi hoa khai thac tiép tuc dugc nghién ctru va ap dung thir nghiém
cho nhiéu diéu kién via khac nhau, bao gom: (i) co giéi hoa dong b ha tran thu héi than noc sir dung méay khau
két hop gian chdng tu hanh véi két ciu ha trdn kiéu mot mang cao, ap dung cho via day, thoai dén nghiéng
tai cac moé Vang Danh, Nam Mau; (ii) co gidi hoa khai thac 10 chg chia 16p bang, 10 doc via phan ting, ap
dung cho via day, ddc nghiéng dén dbc dimg tai cac mo Vang Danh, Ha Réang; va (iii) co gidi hoa bang t6 hop
2ANSH, 4p dung cho via day trung binh, doc nghiéng dén ddc dung tai cic mé Mao Khé, Udng Bi.

Mot s6 thir nghiém trong giai doan nay da dung lai hoac chua dugc mé rong do 10 chg khong dat cong
sudt nhu muc tiéu d@ ra. Tuy nhién, cac kinh nghi¢m thu dugc 1a co sé quan trong dé danh gia va lya chon
céc cong nghé co gidi hoa co tinh wu viét, phi hop hon véi diéu kién via thoai dén nghiéng trong giai doan
tiép theo.

Giai doan 2015 - 2023, trong toan TKV c6 12 diy chuyén co gidi hoa déng bd khai thac hoat dong,
bao gém: (i) 07 16 chg co gisi hda ddng bd khiu 16p tru, ha tran thu hdi than noc tai cac don vi Ha Lam
(02 day chuyén), Vang Danh, Khe Cham, Nui Béo, Mong Duong va Duong Huy (mdi don vi 01 day
chuyén); (ii) 04 16 cho co gidi hoa ddng bo khiu hét chiéu day via tai cac don vi Khe Cham, Duong Huy,
Ha Long va Uong Bi (mdi don vi 01 day chuyén); va (iii) 01 t6 hop 2ANSH khai thac via day trung binh,
dbc dimg tai Udng Bi (Nhit Viét Tuén, 2012).

Cin ctr vao tai trong cong tac cua gian chong, cac diy chuyén co gidi hoa duge phan thanh cac nhom:
(i) hang ning, véi tai trong tir 7.000 kN tré 1én (01 ddy chuyén tai Ha Lam); (ii) hang trung, véi tai trong
tir 4.000 dén 6.900 kN (06 day chuyén tai Ha Lam, Vang Danh, Khe Cham, Nui Béo va Duong Huy);
(iii) hang nhe, véi tai trong dudi 3.900 kN (04 day chuyén tai Mong Duong, Ha Long, Udng Bi va Duong
Huy). Chi tiét dugc trinh bay tai Hinh 1. Theo do, cac 16 cho co gii hoa hién nay tai TKV duoc phan bd
theo cac dang nhu sau (Tap doan Cong nghi¢p Than - Khodng san Viét Nam, 2023):
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Hinh 1. Qud trinh dp dung céng nghé co giéi héa khai théc tai cdc mé ham lo

- m

Dbi v6i diéu kién via than day trung binh, djc thoai dén nghiéng, trong tong sb 26 16 cho co gii hoa
4p dung trong toan TKV giai doan nay, c¢6 7 16 cho tai Quang Hanh va Khe Cham (chiém 26,9%) ¢ quy
mo trit lugng nhod dudi 100.000 tin; 14 16 cho (chiém 53,8%) co trit luong tir 150.000 dén 300.000 tan;
410 cho tai Duong Huy va Ha Long (chiém 15,4%) c¢6 trit lugng tir 300.000 dén 500.000 tan; va chi c6 1
10 chg TT-11-3 tai Duong Huy (chiém 3,8%) c6 trit luong trén 500.000 tan. Nhu vay, phan 16n cac 16 cho
co gi6i hda co quy md trit lvong dudi 300.000 tan, trong khi chu yéu dang 4p dung mé hinh co gidi hoa
ddng bo hang trung v6i cong suat thiét ké tir 400.000 dén 600.000 tin/nam. Trong khi d6, hai mé hinh co
giéi hoa ddng bo hang nhe tai Ha Long va Udng Bi di va dang duoc ap dung cho céc 16 chg c¢6 quy mo
trit luong tir 154.677 dén 380.485 tin, duoc danh gid 1a tuong dbi phu hop (Truong Puc Du, 2010; 2018).

Tinh dén nim 2025, ddi v6i didu kién via than day, doc thoai dén nghiéng, ¢ 3 10 cho tai Nui Béo
va Duong Huy (chiém khoang 12%) ¢6 quy md trir luong dudi 150.000 tén; 3 16 cho tai Khe Cham va
Duong Huy (khoang 12%) c6 trit lugng tir 150.000 dén 300.000 tan; 5 10 cho tai Mong Duong, Nui Béo
va Vang Danh (khoang 20%) c6 trir lugng tir 300.000 dén 500.000 tin; va 14 16 cho, chu yéu tai Vang
Danh va Ha Lam (khoang 56%), 6 trit lugng trén 500.000 tin (Lé Ptc Nguyén, 2020).
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Nhu véy, cic 16 cho co gidi héa co quy mé trir lugng 16n (trén 500 nghin tin) tap trung cha yéu tai
Ha Lam va Vang Danh, noi ap dung cac mé hinh co gidi hoa hang ning va hang trung. Tuy nhién, mot sd
day chuyén co gioi hoa hang trung tai Khe Cham va Nii Béo c6 cong suét thiét ké 600.000 tin/nam khi
ap dung cho cac 16 chg ¢ didu kién dia chat phirc tap va quy md trit lwong dudi 300.000 tin da khong
dat san lugng theo ké hoach. Di véi mo hinh co gidi hoa hang nhe, tai Mong Duong dugc ap dung cho
cac 10 cho ¢6 quy mé trir lugng trén 300.000 tin; trong khi tai Duong Huy, mé hinh nay phi hop véi cac
10 cho ¢6 trit lwong tir 120 - 275 nghin tan.

3. Mt s6 két qua ap dung cong nghé khai thac co giéi héa tai cic mé ham 10 TKV
3.1. Sdn lwong lo chy

San luong than khai thac bang cong nghé co gidi hoa di ting trudong dang ké, dic biét trong giai doan
2017 -2023. Cu thé, tir mirc 1.384.379 tAn ndm 2016 (chiém 6,5% tong san luong than ham 16), san lwong
tang 1én 3.939.470 tan nam 2021 (15,7%), dat 3.453.161 tin ndm 2022 (13,12%) va 4.309.806 tan niam
2023 (15,83%). Nhu vay, san lwong khai thac bang co gidi hoa da tang khoang 2 - 3 1an so v&i nam 2016.

Chi tiét san lwong cta cac 10 cho co gidi hoa va ty 1¢ dong gop trong tong san lwong him 16 dwoc trinh
bay tai Hinh 2 (Pao Hong Quang va cong su, 2023).
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Hinh 2. San lwong khai théac than bang co gidi héa va ty 1é trong tong san lwong than ham lo ciia TKV
Theo bao cio thong ké, san lugng khai thac than bang cong nghé co gidi hoa nim 2024 va nam 2025
lan luot dat 3,6 tri¢u tan va 4,2 tri€u tan, chiém ty trong 9,6% va 11,1% tong san luong than khai thac cua
TKYV (Tap doan Cong nghiép Than - Khoang san Viét Nam, 2024, 2025). Nhu vay, co thé thay san lugng
khai thac bang cong ngh¢ tién tién nay c6 xu hudng gia tang trong thoi gian toi.
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Hinh 3. Ty trong than khai thic bang céng nghé co gidi héa tai cic mé than ham 16 thugc TKV nim 2025
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Két qua thuc hién cho théy da sb cac 10 cho co gidi hoa dat san lugng cao, mac du van con mét sb 10
cho chua dat cong suét thiét ké. Trong diéu kién via day, thoai dén nghiéng, cac 10 cho co gidi hoa khiu
16p try, ha tran thu hoi than ndc tai cac cong ty than Ha Lam va Vang Danh luén duy tri san luong cao
ké tir khi dua vao hoat dong. Cu thé, 10 cho co gidi hoa cong suit 600.000 tAn/nam tai Cong ty Than Ha
Lam ludn dat va vurgt cong sudt thiét ké tir 8% - 24%, voi san luong binh quan 690.386 tin/nim (khoang
115% cong suat thiét ké). San luong thing cao nhét (thang 7/2021) dat 113.751 tén, twong duong san
luong nam cua moét 16 cho ¢ot thuy luc don.

Poi véi 16 cho cong sudt 1.200.000 tan/ndm tai Cong ty Than Ha Lam, mic di chwa dat cong suat
thiét ké, song trong diéu kién dia chit phirc tap (nhiéu dut giy, goc ddc via bién ddi 16n, gwong than yéu,
nhiét do via tang, xuét hién khi CO.. .), 10 cho van duy tri san lugng ¢ muc cao, dao dong tir 525 - 1.009
nghin tn/ndm (43,8% - 84,1% cong suat thiét k&), cao gip 3 - 5 lan so véi 16 cho gid xich va chiém 27%
- 54% tdng san luong khai thac ham 16 caa Cong ty. Tai Vang Danh, san lugng khai thac tir 16 cho co giGi
hoa ting manh, tir 587.550 tn ndm 2021 1én 671.717 tn ndm 2023, vuot 1,3 - 1,5 1an so v&i cong suat
thiét ké (450.000 tdn/nam), cao gap 3 - 4 1an so véi 10 chg gia khung. San lugng thang cao nhét (thang
7/2018) dat 76,8 nghin tin, virgt gip 2 1dn cong suat thiét ké theo thang.

Péi véi 10 cho co gidi héa dong bé hang nhe tai Cong ty Than Mong Duong (dwa vao hoat dong tir
ngay 08/6/2020), san lugng luén vuot cong sudt thiét ké, dat tir 312.860 tan nim 2021 dén 373.812 tin
nim 2023 (twong dwong 104,3% - 124,6% cong suét thiét ké). Ngoai ra, ddy chuyén co giéi héa hang nhe
tai Duong Huy (van hanh tir thang 3/2023) dat san luong 24.524 - 37.591 tan/thang, vugt khoang 1,5 1an
cong sudt thiét ké.

Trong diéu kién via day trung binh, thoai dén nghiéng, cac 16 cho co gidi hoa tai Duong Huy va
Quang Hanh déu gop phan nang cao san lugng khai thac. Tai Cong ty Than Duong Huy, mic du chua dat
cong suat thiét ké, 10 chg co gidi hoa van duy tri san lugng trén 400 nghin tan trong cac nim 2018 - 2019
va 2023, cao gip khoang 3 lan so véi 16 cho sir dung cot thiy luc don va gia thiy luc di dong.

Tai Cong ty Than Quang Hanh, 16 cho co gi6i hoa c¢6 chiéu dai chi 80 m, khai thac trong diéu kién
via than méng, goc dbc bién dong 16n, trir lugng phéan tan va phai chuyén dién nhiéu 1an, song van dat
cong suat thiét k& 180 nghin tin vao nam 2019, twong duong 1,5 - 2 1dn so v&i 16 chg thi cong trong ciing
diéu kién.

Ddi véi md hinh co gidi hoa hang nhe, 10 cho tai Ha Long duy tri on dinh san luong trén 220 nghin
tan/nam, cao gip khoang 2 lan so véi 10 cho tha cong. Tai Uéng Bi, ddy chuyén co giGi hoa hang nhe
duogc dua vao ap dung tur thang 10/2022, trong diéu kién dia chat phuc tap, da dat san lugng cao gép
khoang 2 14n so v6i 10 cho sir dung cot thity luc don (Pao Hong Quéang va cong su, 2023).

3.2. Nang sudt lao dong truc tiép

V& ning suét lao dong, da sb cac 10 cho co gidi hoa dat mic tuong ddi cao. Trong diéu kién via day,
thoai dén nghiéng, cac 10 cho tai Ha Lam va Vang Danh dat nang suét lao dong tir 13,9 - 41,39 tén/céng,
cao gap 4 - 5 1an so véi 16 cho gia khung va gid xich trong cling diéu kién. Trong diéu kién kém thuan loi,
cac 10 cho tai Khe Cham va Nui Béo van dat nang suit lao dong caohon 1,5-2,0 14n so véi 10 cho tha cong.

Dbi voi diéu kién via day trung binh, thoai dén nghiéng, cac 16 chg tai Duong Huy, Quang Hanh va
Khe Cham dat nang suit lao dong tur 8,45 dén 22,75 tén/céng, cao gép 2 -4 1an so v6i 10 cho thu cong trong
cung diéu kién. Lo cho sir dung to hop 2ANSH c¢6 nang sut lao dong thép nhét, dat tir 4,5 - 6,5 tén/céng,
tuy nhién van cao hon so véi cac cong nghé khai thac thi cong khac.

Dbi voi mo hinh co g161 hoa hang nhe, 10 chg tai Mong Duong dat nang suét lao dong tur 11,69 - 27,17
tAn/cong, trung binh 18,98 tin/cong, twong duong 120% so véi thiét ké (15,8 tin/cong) va cao gip 2 - 4
14n so véi 16 chg gia khung va gia XDY tai don vi. Lo cho tai Ha Long dat nang sut lao dong trung binh
11,1 tén/céng. Tai Uong Bi, nang suat lao dong trung binh dat 24,3 tén/c()ng, cao hon so véi thiét ké (13,7
tAn/cong) va gip 6 - 11 14n so véi 10 cho sir dung cot thity luc don trong cung didu kién. Lo cho tai Duong
Huy sau mot nim ap dung dat ning suit lao dong trung binh tir 12,5 - 13,5 tin/cong, cao gip khoang 2 1an
so vdi 10 chg str dung gid ZH.

Ngoal viéc ning cao nang suit lao dong, hau hét cac 10 cho co gidi hoa trong thoi gian qua da giam
duoc s luong lao dong tryc tiép trong mot ngay dém tir 10% - 20% so véi 10 chg thu cong. Qua do, gop
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phan giam ép luc tuyén dung lao dong tho 10, ddng thoi giam tai cac cong tac lién quan dén t6 chirc san
xudt, quan 1y nhan su, tién luong va cac ché do xa hoi khac (Pao Hong Quang va cong su, 2023).

3.3. Gia thanh phdan xwong

Két qua thyc hién cho théy viéc dat san lugng va nang suét lao dong cao tai cac 1o chg co gidi hoa cho
phép giam dang ké chi phi tién luong va cac chi phi lién quan dén nguoi lao dong trong co cdu gia thanh
mdi tin than. Xét trong gia thanh phan xudng cho mot tin than nguyén khai, cac 16 chg co gigi hoa thoi
gian qua da giam tir 25% - 80% chi phi tién luong tryc tiép, qua d6 lam giam 5% - 20% gia thanh khai thac
s0 v6i 10 chg thii cong. Cu thé, cac 10 cho co giGi hoa tai Cong ty Than Ha Lam c6 gia thanh khai thac tir
254.000 - 294.000 dong/tin, thdp hon so v6i gia thanh phan xudng cua 10 cho gid xich trong cing didu
kién (tir 310.000 - 358.000 dong/tin). Tai Cong ty Than Dwong Huy, cac 16 chg co gidi hoa hang trung
va hang nhe c6 gia thanh khai thac tir 324.554 - 345.932 ddng/tan, trung binh khoang 337.523 dong/tan,
twong duong 83,2% - 98,2% so vdi 10 cho st dung gia ZH. Tai Vang Danh, 16 cho co gidi hda hang trung
c6 gi4 thanh phén xudng trung binh 315.151 ddng/tan, bang khoang 83,7% so v&i 16 chg gia xich khai
thac trong cung diéu kién (Pao Hong Quang va cong su, 2023).

3.4. Ty Ié téon thit

Viéc ap dung cong nghé co gidi hoa trong khai thac 10 chg da gop phan cai thién rd rét cac chi tiéu
ky thuat - cong ngh¢, dic biét 1a giam ty 1& ton that. DSi voi cac 16 chg khau 16p try, ha tran thu hdi than
néc, nho st dung gian chéng tu hanh c6 kha nang chiu tai lon, ting cuong pha vo tran than, két hop voi
co céu cira sd thu hoi th?ip va mang cao phia sau thudn lgi cho viéc thu hdi triét dé than noc, nén ty 1¢ thu
hoi cao hon so vai cac 16 cho sir dung gia khung va gia xich. Thong ké thuc té cho thay, ty 1é thu hdi than
noc tai cac don vi Ha Lam, Vang Danh va Khe Cham dat tir 90% - 95%.

Dbi v6i cac 10 cho khai thac via than day trung binh, thoai dén nghiéng, do hé thdng thiét bi dong bod
(gian chdng - may khau) c6 pham vi chiéu cao khau guong rong (tir 1,6 dén 3,0m, so voi 1,6 - 2,2m & cac
10 cho gia khung, gi4 xich), nén bao dam kha ning khiu hét chiéu day via, dic biét ddi voi cac via day
tur 2,5 - 3,0m, qua do6 giam ty 1¢ ton that. S liéu tai cac moé Khe Cham, Duong Huy va Quang Hanh cho
théy, ty 16 ton that theo cong nghé chu yéu do dé lai tru bao vé cac 10 doc via dao dong tir 8,0 - 15,75%.

Céc 10 chg co gidi hoa déng bd hang nhe ciing cho hiéu qua thu hdi than cao, dat tir 80% - 98%,
cao hon 3% - 5% so voi cong nghé khai thac str dung gia khung va gia xich. Pdi véi 10 cho st dung
to hop 2ANSH, do khong phai dé lai tru than bao vé cac thuong cdt, ty 1€ ton that rat thép, chi khoang
5,0% - 12,0% (so v6i cac cong nghé khai thac budng - thuong va 16 doc via phéan ting 1a 35% - 40%).

Bén canh viéc giam ty 18 ton that, gop phan khai thac triét dé va nang cao hiéu qua huy dong tai
nguyén, cac 106 chg co gidi hda con cai thién cac chi tiéu k¥ thudt - cong nghé khac nhu: chi phi mét 10
chuan bi, chi phi pha hoa ban dau, ddng thoi nang cao hiéu qua st dung cac hé thong phuc vu san xut
trong mo (vén tai, thong gio, thoat nude...) nho mire do tap trung san xudt cao hon. Pic biét, cong nghé
nay con gop phan cai thién didu kién lam viéc va ndng cao mirc d an toan cho ngudi lao dong (Pao Hong
Quang va cong su, 2023).

3.5. Mt 5o ton tai

Bén canh nhirng két qua dat dugc, viée 4p dung cong nghé co gidi hoa trong khai thac cac via thoai
dén nghiéng thoi gian qua cling bde 1o mot s6 kho khan, ton tai, cu thé nhu sau:

- Phan 16n céc 16 cho co gidi hoa tai cac mé ham 16 thude Tap doan Cong nghiép Than - Khoang san
Viét Nam hién nay (10/13 day chuyén co gi6i hoa dong bd) chua dat cong suét thiét ké. Nguyén nhan chu
yéu la diéu kién dia chat thyc té trong qua trinh khai thac phtrc tap hon so véi tai liéu tham do phuc vu
thiét ké. Trong qua trinh khai thac thuong xuét hién nhiéu dut giy, khu vic via mong, 16p kep, via udn
luon, tru noi, gbc dbe tang va bién ddi cuc bo so vai thiét ké ban dau.

Bén canh d6, cac yéu td dia chat - thiy van va diéu kién khai thac ddc thi nhu khai thac dudi cac
moong 16 thién cii c6 nguy co tich nudc (tai cac via 7, 10 va 11 cia mé Ha Lam), than c6 xu hudng tu
chay (via 7 - Ha Lam), hoac diéu kién guwong than, vach va tru via mém yéu (tai Udng Bi, Khe Cham)
chua dugc danh gia ddy du trong giai doan thiét ké. Diéu nay din dén viéc mot sé don vi phai didu chinh
hodc chuyén dbi cong nghé khai thac sang phuong an khac (nhu tai Quang Hanh, Khe Cham).

283



/SDM®, HOINGHIKHOAHOCQUBCGIA S
52026 PHAT TRIEN BEN VONG KHOA HOC CONG NGHE MO VA MOI TRUDNG

Ngoai ra, mot s6 10 cho khong dat céng suét thiét ké do qua trinh khai thac thyc té khong lién tuc theo
ké hoach, phai danh nhiéu thoi gian dé xir 1y su ¢6 k¥ thuat nhu khau vuot phay, cit d4, khic phuc hién
twong than ty chay ni sinh (tai Ha Lam), hodc xir Iy tinh trang mét 6n dinh guong than (tai Khe Cham).
Theo d6, trong qua trinh trién khai, cac 16 chg co gidi hoa déu chiu anh huong bét loi tir cac yéu té dia
chat, 1am gia tang thoi gian xur 1y va anh hudng dang ké dén hiéu qua khai thac. Xét theo tan sudt xuat
hién, cac yéu t6 dia chét phuc tap chu yéu bao gdm: hién twong try ndi va khep via, budc phai ap dung
khoan n6 min thu cong dé cat da, 1am kéo dai chu ky san xuét, anh huorng dén thiét bj va 1am tang chi
ph1 hién tugng 1é guong, tut noc gy kho khan cho  cong tac di chuyén gian chong, dong thoi lam ting
khéi lwong nhén cong gia ¢6 16 cho, dan dén glam tién d6 khau; cac dirt gy dla chat, doi hoi ap dung cac
giai phap khai thac ddc biét dé vuot qua, chu yéu bang phuong phap khoan nd min thii cong; su bién d6i
cuc bo cua goc dbc via, co doan dat tir 25 - 35°, phai ap dung cac giai phap ky thuat nhu b tri guong 10
cho xién chéo, khau mot chiéu tir trén xuéng, lép dat bod sung cac kich thuy luc chéng troi, chéng dd gian
chéng va mang cao, lam ting chi phi va kéo dai thoi gian san xuat; tai mot sb 16 chg & Ha Lam khai thac
duéi day moong 16 thién cii, phai ap dung cac giai phap bao dam an toan nhu khong thu hdi than noc,
tham chi tam dimg san xuét, dan dén anh huong dén san lvong va ning suat lao dong.

- Ha téng ky thuat tai mot s6 don vi chua déng bo dé dap g cac diéu kién cua 10 chg ap dung cong
nghé co gidi hoa.

- Chua chu dong san xuat duge thiét bi va vat tu thay thé, chu yéu phu thudc vao nhap khau: cac thiét
bi phuc vu khai thac co gidgi hoa phai lam viéc trong diéu kién dia chat phtc tap, ap luc mo 16n, thuong
xuyén phal khau cit d4, trong méi truong c¢6 d6 4m cao... nén de xay ra hu hong Mot sb thiét bi nhu to
hop diéu khién, cot chong, thiét bi van tai, hé thong ong va van cap dich, may Kkhau... khi gap su ) phai
cho sua chita hodc thay thé, 1am gian doan san xuat, anh hudng dén tién do va san luong khai thac.

4. Xu huéng phit trién cong nghé khai thic co gii héa tai cic mé ham 16 Vit Nam

Theo két qua bao cao tham do dia chét, phin 16n cac via than day, déc thoai va nghiéng phan bé tai cac
mé than Ha LAm, Nam Mau, Vang Danh, Nui Béo, Ha Long, Khe Cham va Théng Nhat va chiém khoang
44,41% tong trir lugng da dugc quy hoach (Pang Thanh Hai; 2016). Theo Chién lugc phat trién, nganh
than phan d4u dat khoang 45 - 50 triéu tan than thuong pham trong giai doan dén 2030, sau d6 san lugng
s& giam dan xubng con 38 - 40 triéu tn vao nim 2045 (Thu tuéng Chinh phu, 2024).

Nhu vay, nhu cau ting san lugng khai thac than phuc vu phat trién cac nganh kinh té ctia dt nudc van
dang can thiét. Mt khac, nhu ¢ trén dd phan tich, cong nghé khai thac co giéi hoa di phin nao dap tng
duogc viée tang san luong ciing nhu ning suét lao dong, giam gia thanh san pham, dam bao hiéu qua kinh
té cho cac don vi san xuét than.

Theo dinh hudng, giai doan 2026 - 2030, san luong khai thac bang cong nghé co gidi hoa dong bo du
kién tang tir 4,96 triéu tan nam 2026 (chiém 17,3%) 1én 11,08 triéu tn vao niam 2030 (chiém 34,4%), vi
s6 lugng 10 cho tang tir 22 1én 35 15. Riéng céc 16 chg diéu khién thong minh, ty dong hoa du kién nang
san lugng tir 0 1én 3,95 triéu tan, chiém 12,3% vao nam 2030. Téng san lugng khai thac b?mg co gidi hoa
ddng bo va ban co gidi hoa udc dat 12,3 triéu tan vao nam 2030, gop phan dua tong san lwong than ham
16 cua toan Tap doan len trén 32 triéu tan.

Dé d4p img nhu cau san lugng néu trén, can tang cuong ap dung cong ngh¢ co gioi hoa trong khai thac
nham ning cao san luong, ning suét lao dong, dong thoi cai thién diéu kién lam viéc Va bao dam an toan
Theo 0, viéc d6i méi cong nghé khai thac va trién khai cac md hinh cong nghé tién tién 1a giai phap can
thiét dé hién thuc hoa cac muc tiéu da dé ra.

284



seiEcg,

-~
Pl

HOI NGH| KHOA HOC QUOC GIA SDM
PHAT TRIEN BEN VUNG KHOA HQC CONG NGHE MO VA MOI TRUONG ;‘120263"

100.000 94.666
90,000 +~
80.000 +74.909
70.000 1 64.474

‘ 59.076
60.000 -~

50 %54_ 51777
50.000 +
& 37.422
40.000 +
30,000 ~ 577 25157 23145725083
» i BE—— 1
20.000 +
9773
10000 + -
0 r r T T — T T "
Mao Nam UbéngBi Vang Haldm NuiBéo Duong Quang Théng Halong Khe Méng
Khé Mau Danh Huy Hanh Nhat cham Duong
B Trt lwong toan ma, 1000 tin H Via day, dbc thoai dén nghiéng, 1000 tan

Hinh 4. Phén bo ty trong giita tong triv lwong than tai cac mé véi trit liong than tai cdc via day,

doc thodi va nghiéng thuéc TKV

Cin cu theo diéu kién phédn bd dia chét ciing nhu tdng hop trit luong tai cic mo than khai thac him
10 hién nay c6 thé thdy xu hudng ap dung céc loai hinh cong nghé khai thac sé theo dinh hudng sau day:

Déi voi cdc via day trung binh dén day, thodi dén nghiéng

Tiép tuc nghién ctru hoan thién va mé rong ap dung cac md hinh co gidi hoa dong bo hang trung va
hang nhe di duoc trién khai thanh c6ng tai cac mo ham 10 trong thoi gian qua, dbi véi cac khu vuc 10 cho
c6 diéu kién phu hop. Theo cac danh gia, trir lvong c6 kha nang ap dung cong nghé nay tai cac mo ham
10 con du 16n dé phat trién va nhan rong thém 02 diy chuyén co gioi hda dong bd hang trung va 08 day
chuyén co gidi hoa dong bo hang nhe. Qua dé, san luong khai thac tir cac 10 cho co gii hoa via thoai
dén nghiéng co thé tang tir 3,7 triéu tAn nam 2021 1én khoang 4,9 triéu tin/nim vao nim 2026. Trong giai
doan tiép theo, tiép tuc duy tri va phat trién thém cac day chuyén co gidi hoa phu hop véi didu kién nay.

Poi voi cdc via day trung binh, doc nghiéng dén doc dirng

Trong diéu kién via day trung binh, dc nghiéng dén ddc dimg, cong nghé khai thac 16 cho xién chéo,
chdng gitr bang gian chong mém c6 nhidu wu diém vuot troi vé mit ki thut va an toan so voi cac cong
nghé khac trong cting diéu kién. Do d6, cong nghé nay hién dang dugc ap dung phd bién dé khai thac cac
via ddc tai cac mo ham 16 ving Quang Ninh.

Viée tiép tuc nghién ctru 4p dung co giéi hoa khéu than bang may thay cho phuong phap khoan nd
min s& cho phép co gidi hoa hoan toan cac cong doan trong 10 chg chdng giit bang gian mém, qua dé nang
cao hiéu qua khai thac dbi voi cac via doc. Theo danh gia so b, trit lugng cac via day trung binh, déc
nghiéng dén ddc ding tai cac moé ham 16 ¢6 thé ap dung cong nghé nay khoang 30 triéu tin. Trong thoi
gian tdi, can trién khai thir nghi¢m nhim ting budc lam chu cong nghé (wu tién tai cac khu vuc co trix
lwong via dbc 16n nhur Udng Bi, Vang Danh...), tién t6i nhin rong ap dung ddi véi cac didu kién phit hop

Déi véi cde via day, doc nghiéng dén doc dimg

Viée ap dung co gioi hoa ddi vai cac via day, ddc nghiéng dén ddc dung can dugc nghién ctru trén co
sO cac so dd cong nghé khai thac hién dang ap dung nhur 16 doc via phan tﬁng va cac phuong phép chia
16p bang hoac ngang ngh1eng Dé cong nghé co thé trién khai thanh cong, can tap trung nghién ctru, hoan
thién cac van dé con ton tai trong qua trlnh thur nghlem trudc day nhlr lwa chon gian chdng o kich thude,
khoi lugng va két cau thu hoi phi hop; t6i uu hoa tiét dién va két cdu chong giir ctia 10 doc via phan tang;
hoan thién giai phap nap va nd min trong cac 15 khoan dai.
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Doi véi cde via ¢é diéu kién dia chat phiec tap

Dé mé rong pham vi ap dung co gidi hoa trong cac diéu kién phirc tap hon, can tap trung vao ba nhom
via ddc thu tai ving than Quang Ninh, gdm: (i) via c6 da vach va da tru mém yéu, khé didu khién; (ii) via
co goc dbc 16m; va (iii) khu vyc c6 trlr lwgng nho 1€, phan tan. Theo danh gia, téng trit lwong than c6 kha
nang ap dung cong nghé nay tai ving Quang Ninh khoang 69,1 triéu tan, trong d6 32,8 triéu tin phan b
& cac khu vuc ¢o6 vach, tru yéu hodc goc dbc 16m va 36,3 triéu tAn phan bd & cac khu vuce co trit luong nhd
1¢, phan tan. Hién nay, cong nghé co giéi hoa trong diéu kién dia chat phirc tap, vach va try mém yéu, kho
diéu khién da duoc trién khai ap dung tht nghiém tai via 7 (42) mo Trang Bach (Udng Bi).

5. Két luan

Cong nghé co gidi hoa trong khai thac di duge ap dung thanh cong dbi vé6i cac via day trung binh dén
day, thoai dén nghiéng tai cac mo ham 1o vung Quang Ninh. Ddi véi cac diéu kién via con lai, mic du cac
so dd cong nghé chua dat két qua nhu ky vong, nhung van gop phén cai thién nang sudt, giam ton that va
nang cao mirc d9 an toan lao dong.

Dé dap ing muc tiéu gia ting san luong khai théc trong thdi gian tdi, can tiép tuc mé rong ap dung
chc cong nghé di duogc kiém chimg hiéu qua, dong thoi trién khai thir nghiém cac cong nghé khai thac
d6i vai via doc va via co didu kién dia cht phirc tap. Bén canh dé, cin chu dong tiép can va thir nghiém
cic cong nghé, thiét bi co gidi hoéa méi co tinh kha thi cao, trén co sé tham khao kinh nghiém cua cac
qudc gia c6 nganh cong nghiép khai thac than phat trién. Ngoai ra, cAn dy manh thyuc hién déng bod cac
giai phap k¥ thuat va t6 chirc trén co sé nhitng ton tai da duogc tong két, ddng thoi ting cuong su hd tro
va khuyén khich tir cic co quan quan Iy ddi voi cac don vi tur vin va doanh nghiép khai thac trong hoat
dong nghién ctru va g dung cong nghé co gidi hoa.
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ABSTRACT

In recent years, coal production from underground mines operated by the Vietnam National Coal -
Mineral Industries Holding Corporation (TKV) has experienced continuous growth, increasing from 6.1
million tons in 2002 to approximately 29 million tons in 2025 (accounting for about 16% of the total coal
output). To achieve these results, the implementation of mechanization in mining has played a vital role,
creating a breakthrough in longwall productivity-typically reaching 300,000 to 600,000 tons per year,
with some longwalls exceeding 1.0 million tons per year, which is 3 to 5 times higher than that of manual
longwalls. Mechanized mining technology also contributes to increased labor productivity, enhanced
safety, and improved working conditions, as the main production processes are fully mechanized.
Furthermore, it helps reduce the workforce by 10 - 20% and production costs by 5 - 20% compared to
manual longwalls. Given these advantages, the adoption of mechanized mining is expected to remain
an inevitable trend for underground coal mines in the Quang Ninh region in the coming years. This
paper analyzes the application and development trends of this technology in TKV’s underground mining
operations.

Keywords: mechanized mining; underground coal mining; mining technology,; production output;
labor productivity
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