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KHOA HOC TRAI PAT VA MO

TOM TAT

Bai béo trinh bay qué trinh thay dbi céng nghé khai théc 16 cho trong céc mé ham 10 ving than
Quéng Ninh giai doan 2010 - 2025 trong béi cdnh chuyén dich tir khai thac 16 thién sang hdm 16
nhdm dam bdo an ninh ndng lwong quéc gia. Nghién clru da phén tich sw phét trién theo ba giai
doan: (i) giai doan 2010 - 2015 véi cong nghé khai théc chu yéu thd cdng va ban co gidi héa; (i) giai
doan 2016 - 2020 véi buéc dot phé co gidi hda dong bd; va (iii) giai doan 2021 - 2025 véi xu hwéng
tw déng hoa, sb héa va g dung tri tué nhan tao.

Két qué cho théy ty Ié co gidi hoa téng tir 2,8% lén khodng 18,5%, ndng suét lao dong téng trén
12%/ndm, ty Ié tén thét tai nguyén gidm xubng dudi 20%. Céac céng nghé tién tién nhw gian chéng tw
hanh, may khéu, co giéi héa hang nhe va gian mém ZRY da gép phédn néng cao hiéu qué khai thac
trong diéu kién dia chat phtrc tap. Dong thoi, viéc tmg dung hé théng giém séat théng minh, cam bién

va Al da céi thién ré rét diéu kién an toan lao dong va khé néng diéu hanh sén xuét.

Bai bao ciing chi ra cac thach thirc khi khai thac xubng séu nhw &p luc md, khi mé-tan va chi phi
dau tw I6m, tir d6 dé xuét céc dinh huéng phét trién cong nghé phu hop, huéng téi mé hinh mé théng

minh, hién dai va bén viing trong tuong lai.

Tw khéa: Céng nghé khai thac 16 chg; mé ham lo; co gi6i héa déng bd; co gidi héa hang nhe;
gian mém ZRY; chuyén dbi s6; md théng minh; an toan lao dong; vung than Quéng Ninh.

1. TONG QUAN VE BOI CANH VA CHIEN
LUQC PHAT TRIEN NGANH THAN VIET NAM

Trong c4u trdc an ninh nang lvong québc gia
cta Viét Nam, nganh than luén git vi tri nén
tang, dong vai trd 1a ngudn cung chi lyc cho
san xuat dién va la dau vao thiét yéu cho cac
nganh céng nghiép trong diém nhw xi mang,
phan bon va héa chat. Giai doan 2010 - 2025
danh dau mét sw chuyén dich mang tinh lich st
cua vung than Quang Ninh, khi cac mé 10 thién
dan can kiét tri* lwong va cac mé ham 16 tré
thanh nhan tb6 quyét dinh san lwong khai thac
cla Tap doan Céng nghiép Than - Khoang san
Viét Nam (TKV). Nghi quyét s 70 ctia B6 Chinh
tri vé bdo dadm an ninh nang lwong qudc gia da
xac lap rd tm quan trong cla viéc duy tri san
lwong khai thac &n dinh, dbng théi yéu cau
nganh than phai thay d8i manh mé& mé hinh phat
trién theo huwéng bén virng va hién dai [1].

Sw thay dbéi v& cong nghé khai thac 16 cho

trong giai doan nay khong don thuan la qua trinh
nang cap thiét bi ma 1a mét cudc cach mang toan
dién nhdm (rng xt& v&i nhivtng thach thire dia chét
khac nghiét. Khi cdc mé ngay cang khai thac
xubng sau (dao dong tir mirc -300m dén muc -
400m, va ké hoach phat trién khai thac dén murc -
500m), ap lwc mo, ni“)ng dé khi mé-tan va nwdc
md tr& thanh nhing rao can ky thuat déi véi cong
nghé tién tién [2]. Viéc danh gia sw thay ddi cong
nghé trong hon mot thap ky qua giup nhan dién
ro 16 trinh tr khai thac tha cong, ban co gi¢i hoa
dén co gi¢i hoa dong bd va tién téi tw dong hda,
sb hoa toan dién tai cac don vi mé ving Quang
Ninh.

Trong giai doan 2010 - 2025, san lvgng khai
thac toan Tap doan duy tri & mdc binh quan
trén 40 triéu tAn/ndm, trong dé than ham 16 ngay
cang chiém ty trong Ion, dat tr 60% dén 70%
tbng san lwong [3, 4]. Sv tang trwdng nay duoc
hd tr bdi chién lwgc "M xanh, hién dai, san
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lwgng cao, an toan" ma TKV da kién tri theo
dudi [2]. Viéc dau tw vao coéng nghé 16 cho da
trwc tiép gilp gidm ty 1& tén that tai nguyén

xudng dudi 20%, mét chi sé quan trong thé hién
hiéu qua s& dung tai nguyén quéc gia [5], xem
Bang 1.1.

Bang 1.1. Chi sé phat trién nganh than TKV giai doan 2010 — 2025

.z e iR N Giai doan 2010 | Giai doan 2016 Giai doan 2021 -
Chi so phat trien nganh than TKV -2015 - 2020 2025
Ty |é co gidi héa khai thac (%) 2,8% [4] 11% - 13% [6] 13,41% - 18,5% [7]
Ty |& ton that tai nguyén ham 16 (%) > 25% 20% - 23% <20% [5, 8]
Nang suét lao déng tang binh quan (%) ~5% 12% [9] >12% [5]
theo [11].

2. S THAY POI VE CONG NGHE KHAI THAC
LO CHO TRONG CAC MO HAM LO VUNG
THAN QUANG NINH GIAI POAN 2010 - 2025
2.1. Hién trang céng nghé khai thac 16 cho
giai doan 2010 - 2015

Vao dau nhitng ndm 2010, dién mao codng
nghé khai thac tai cac md ham 16 Quang Ninh
van cdon mang nang tinh truyén théng. Theo
thdng keé tai thdi diém do, ty 1& co gidi hoa déng
bé cla toan nganh chi dat m&c khiém tén 2,8%
[4]. Phan Ién cac 16 che van ap dung phuong
phap khoan nd min dé pha than, sau d6 béc xuc
lén mang cao thd coéng. Cong nghé chdng gitr
guong 16 chi yéu dya vao cot thiy luvc don két
hop v&i xa khép hoac gia thiy Iwc di dong loai
nhe.

Mac du cac loai gia thly lwc nhw gia khung,
gia xich da thay thé dan cot gb, nang cao dang
k& mrc dd an toan so v&i giai doan trudc do,
nhwng ndng suét lao dong van & murc thap. Viéc
khai thac tha cong khién céng nhan phai lam
viéc truc tiép tai gwong 16 trong diéu kién chat
hep, bui bdm va tiém an nhiéu nguy co rdi ro vé
dd 1& vach da. Cac mo trong giai doan nay moi
chi bt dau khai thac & cac ting mirc ndng trén
murc -250, noi ap lwc mo chwa thue sy phirc tap
nhw hién nay [10].

Théach thire Ién nhat cta giai doan nay 1a sy
thiéu hut vé vén dau tw va kinh nghiém van
hanh thiét bj hién dai. Nhiéu don vi md du muédn
chuyén dbi cong nghé nhung lai lo ngai vé tinh
twong thich gitra thiét bi nhap khau va diéu kién
dia chét bién déi manh clia bé than Déng Bac
[4]. Tuy nhién, nhitng thanh cong bwéc dau tai
[6 chg ban co gi¢i héa mé Khe Cham nam 2002
va 16 cho co gidi héa déng bd dau tién ndm
2005 da tao tién dé dé TKV xay dwng céac dé an
co gidi hda quy mé 1&n hon cho giai doan tiép

2.2. Hién trang cong nghé khai thac 16 cho
giai doan 2016 - 2020

Giai doan 2016 - 2020 dugc xem la thoi ky
bt pha cua cong nghé co gidi hda tai Quang
Ninh. Quyét dinh s 403/QD-TTg phé duyét Quy
hoach phat trién nganh than Viét Nam dén nam
2020, tAm nhin dén 2030 d& tao ra hanh lang
phap ly va dong lwc quan trong dé cac doanh
nghiép dau tw déi méi cong nghé [12]. Trong
thoi gian nay, TKV da dwa vao van hanh 10 dén
11 day chuyén co gi¢i héa ddng bo tai cac md
cha lyc vung Quang Ninh [6].

Sw thay ddi ré rét nhat la viéc da dang hoa
cac day chuyén cong nghé dé phu hop véi
tirng diéu kién via cu thé thay vi ap dung mot
md hinh duy nhét, xem Bang 2.1. C4c loai hinh
céng nghé chinh bao gém:

1. Co gi6i hda ddng bd khau I6p tru, ha tran
thu hdi than néc: Ap dung cho céac via day thoai.
Céac don vi di dau nhw Than Ha Lam, Vang
Danh, NUi Béo va Méng Dwong da trién khai
thanh cong, gilp tdng san lwong 16 cho 1én gép
1,5 dén 2 Ian so véi phwong phap truyén thdng.
Déc biét, md Ha Ldm da dat cong suat da dwa
vao hoat dong 16 cho' co gidi hda véi cong suét
1,2 triéu tAn/nadm, day mét ky luc cla nganh
than ham 16 Viét Nam tai thoi diém dé [6].

2. Co gi¢i héa doéng bd khiu hét chiéu day
via: Si dung may khau két hop gian chéng tw
hanh cho céac via day trung binh. Céng nghé nay
dwoc van hanh 6n dinh tai Than Khe Cham,
Dwong Huy va Quang Hanh [6]. Viéc may khau
thwe hién toan bo qua trinh cat than va nap 1én
mang cao da giup loai bd hoan toan khau khoan
nd min tai gwong 16, gidm thiéu bui va khi déc.

3. Td hop khai thac via dbc ding: Viéec dua
vao st dung t6 hop 2ANSH tai Than Uéng Bi
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cho cac via day trung binh, dbc dirng la mot
bwdc tién ky thuat quan trong, gidi quyét bai
toan khai thac tai nhirng khu vwc cé dd dbc cao

ma cac loai gian chéng tw hanh théng thudng
khéng thé hoat dong [6].

Bang 2.1. Két qua tinh toan cac thong s6 thiét ké

Loai hinh céng nghé co
gi¢i héa

M6 ap dung tiéu biéu

Hiéu qua san lwong

Dac diem via (tn/ndm)

Khau I&p try, thu héi than

noc Méng Duong

Ha Lam, Vang Danh,

Via day, thoai 600.000 - 1.000.000 [6]

Khau hét chidu day via Khe Cham, Duong

Via day trung 300.000 - 450.000 [6]

Huy, Quang Hanh binh
T8 hop 2ANSH ~ Ubng Bi Via déc ding | 150.000 - 200.000 [14]
Gian mém ZRY Nhiéu don vi (18 day Via déc Giam t8n thét 1,5-2,5 14n [7]

chuyén)

2.3. Hién trang céng nghé khai thac 16 cho
giai doan 2021 - 2025

Giai doan 2021 - 2025 khéng chi chirng kién
sy thay déi v& phan cirng (thiét bi khai thac) ma
con 1a sy bung nd ctia phdn mém (hé théng diéu
khién va di lieu). TKV da xac dinh khoa hoc
céng nghé va chuyén ddi sé 1a "chia khoéa" dé
tang tredng 6n dinh va bén virng [2].
2.3.1. Céng nghé co’ giéi héa hang nhe va
gian mém ZRY

T& ndm 2021 dén nay, nganh than Quéang
Ninh da chuyén huwéng sang tinh chinh cac mé
hinh co gi¢i hda dé tang tinh linh hoat. Khai
niém "co gi¢i héa hang nhe" ra d&i nham dap
¢ng nhu cau tai cac via than c6 diéu kién dia
chat phirc tap, dién khai thac nhd hoac tri
lwong khéng qué I&n ma cac bo thiét bi hang
nang kho cé thé tiép can hiéu qua [11].
a) Céng nghé co gidi hoa hang nhe: Nghién ctru
dién hinh tai Céng ty Cé phén Than Méng Duong

M6 Mbéng Duwong la don vi tién phong trong
viéc ap dung day chuyén co gidi héa déng bd
hang nhe tai via L7. Két qua cho thdy san lvong
trung binh dat 21.686 tan/thang (twong dwong
khoang 260.000 tAn/nam), gép 1,5 lan so vai 16
cho s dung gia thly lwc di dong trong cung
diéu kién. Diém ndi bat cla cong nghé nay la
kha nang thich (rng véi géc déc 1én dén 35 do
va chiéu day via bién dbi tir 2,76m dén 6,6m.

Thiét bi chinh ctia day chuyén hang nhe bao
gdbm gian chéng ZF3000/15/24 va may khau
MG160/380-WD. Trong lwong va kich thwéc
clia cac thiét bi nay nhd gon hon nhiéu so voi
cac bod gian chdng hang nang, cho phép van

chuyén va I&p d&t trong cac duong 16 co tiét
dién tir 6,5 dén 9,0 m?, gitip gidm dang ké chi
phi dao 16 m& rong. Nang suét lao dong truc
tiép dat trung binh 19,5 tAn/céng, cao gép 2 lan
s0 V@i 16 cho thd cong, déng thoi giam sé lwong
nhan céng van hanh xubng chi con khodng 84
ngwdi cho mot ngay dém san xuét [11].

b) Céng nghé gian mém ZRY cho via dbc dén
déc dung

Dbi véi cac via dbéc dén dbc ding, noi ma
khai thac bang khoan né min thwdng gay ra ton
that tai nguyén rat Ién, TKV da dwa vao ap dung
18 day chuyén gian mém ZRY. Céng nghé nay
st dung cac tAm gian thép linh hoat ndi voi
nhau, cé kha nang tw truot theo do dbc cla via
than dé chéng gitr vach. Viéc ap dung ZRY da
gilip giam tbn that than tir 1,5 dén 2,5 lan so voi
cac céng nghé cii, ddng thdi ddm bao an toan
tdi da cho cong nhan khai thac trong diéu kién
lam viéc cuc ky kho khan [7].

2.3.2. Tw déng héa cdc day chuyén san xuat

DPén cubi ndm 2024 va dy kién nam 2025,
céng tac tw déng hoéa da dat dwoc nhirng két
qua cu thé tai nhidu don vi mé. Hién tai, 100%
cac don vi khai thac da thiét 1ap phong diéu
hanh tap trung dé& giam sat toan bd hoat dong
trong ham 16 va trén mat bang. Cac khau phu
trg quan trong nhw tram bom nwédc mé, tram
quat gid, tram nén khi va hé théng dién da duoc
tw déng hda vai ty 18 tr 53% dén 70% [7].

Tai cac mé nhw Than Nam Mau, hé théng
van tai da dwoc hién dai héa toan dién. 100%
lwong than van chuyén qua giéng nghiéng duwoc
thwe hién bang bang tai thay cho phwong thirc
van tai goong tht cong. Viéc két hop bang tai tw
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dong véi hé thdéng tdi chd ngwdi, monoray st
dung dau tau diesel da gitp gidm dang ké thoi
gian di lai va strc lao dong cho thg mé, tr dé
nang cao thi gian lam viéc hiru ich tai gwong 16
[71.

2.3.2. Chuyén d6i s6 va ap dung tri tué nhan
tao Al

Céng ty Than Théng Nhét 1a vi du dién hinh
cho viéc xay dwng I trinh mé thdng minh giai
doan 2025 - 2030. Don vi nay dy kién dau tw
hon 300 ty déng cho 30 sang kién chuyén déi
sb, tap trung vao viéc ldy "An toan va Nang
suat" 1am muc tiéu cbt 16i [13]. Cac gidi phap
bao gém:

e Camera Al: Giam sat 80% cac khu vuwc
nguy co' cao trong ham 16 dé nhan dién sém céac
diu hiéu mét an toan va hanh vi vi pham quy
trinh cia cong nhan [13].

e Ho di¥ lieu (Data Lake): Xay dwng truc tich
hop dir liéu d& ddng bd héa toan bd thong tin
san xuét - kinh doanh, giGp 1anh dao mé dwa ra
quyét dinh dwa trén sb liéu thuc té thay vi cam
tinh [13].

e Giam sat thoi gian thye: D liéu vé néng
do khi mo, ap lwc vach va trang thai thiét bi
duwoc truyén truc tiép vé trung tdm diéu hanh,
cho phép phan &ng tirc thoi véi cac tinh hubng
khan cép [13].

2.4. Panh gia hiéu qua kinh té - ky thuat va
an toan lao dong

Sw thay dbi cong nghé trong giai doan 2010
- 2025 da mang lai nhirng gia trj thang duw to Ion
cho nganh than Quang Ninh, xem Bang 2.2.
Hiéu qua nay khong chi ndm & san lwgng ma
con & viéc tbi wu hoa chi phi van hanh va bao
vé ngudn tai nguyén quy gia cta dat nwéc.

2.4.1. Hiéu qua str dung tai nguyén

Viéc ap dung co gidi hda ddng bo, dac biét
l& cong nghé thu héi than néc, da giup nang cao
hé sb thu héi than dat trén 80%. Ty Ié ton that tai
nguyén toan nganh da gidm tr mirc trén 25%
trong giai doan trwdc 2015 xubng con dwdi 20%
trong giai doan hién nay. Diéu nay c6 y nghia
dac biét quan trong trong bdi canh triv lvong
than dé& khai thac dang ngay cang can kiét. Mdi
phan tram tai nguyén tiét kiém dwoc twong
dwong v&i hang trdm nghin tan than chét lwong
cao dugc dwa vao phuc vu nén kinh té thay vi bj
bd lai trong long dét.
2.4.2. Nang suét lao déng va gia tri kinh té

N&ng suét lao dong tinh theo gia tri tang
binh quan dat hon 12%/nd&m trong subt giai
doan 2015 - 2024. Téng san lwong khai thac
toan nganh tir nam 2011 dén 2020 dat trén 435
triéu tan, duy tri 6n dinh bat chap nhirng bién
doéng cla thi treeng than thé gidi va anh hwéng
cla dai dich. Doanh thu ctia TKV dat méc ky luc
175.000 ty ddng vao nam 2024, cho thay strc
manh tai chinh vwot tréi dwoc xay dwng trén
nén tang cdng nghé hién dai [8].
2.4.3. An toan va diéu kién lam viéc

Su thay dbi cong nghé da truc tiép lam gidm
cwong do lao dong cho thg méd. Thay vi phai
dung bua chén, vac cot gb hay xuc than bang
xéng, cdng nhan hién nay chd yéu van hanh cac
thiét bi théng qua hé théng diéu khién thay luc
va dién tlr. Viéc cai thién diéu kién lam viéc va
moi trwdng md (gidm bui, tiéng 6n, nhiét do nhe
hé théng théng gi6é tw ddng) da gidp nganh than
tré nén hap dan hon déi véi luc lwong lao dong
tré, gép phan giai quyét bai toan thiéu hut nhan
lwc nganh mé.

Bang 2.2. Sy thay d6i cong nghé trong giai doan 2010 - 2025

Chi tiéu ky thuat | C©Ong nghécd

Coéng nghé méi

Tac dong

(2010) (2025)
Phuong thire pha | Khoan no minthd | 1o i & may bao | Tang téc d6 dao 16 va khai théc,
than cbng

Chéng gitr gwong Cét don, xa khép

Gian chéng tw hanh

Gia tang an toan khi khai thac tai
16 cho.

Godng, xe kip tha

Van tai trong mé i
cong

Bang tai, Monoray

Giam 25-30% lao dong thd cong
[7]

Giam sat an toan

Kiém tra dinh ky

Cam bién, Camera Al

Canh bao rti ro thoi gian thye

3. THAO LUAN

3.1. Nhirng thach thirc khi khai thac xuéng
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sau va giai phap céng nghé

Mac du céng nghé da cé nhitng buwdc tién
dai, nhwng nganh than Quang Ninh van dang
phai déi mat voi nhirng thach thirc m&i khi khai
thac xubng sau. Vi du: Mé Mao Khé hién dang
khai thac & mulc -230m va chuén bj cho cac
dién mcrc -400m [2].

3.1.1. Ap Iwc mé va nguy co khi mé-tan

Cang xubng sau, ap luc dat da cang Ion, dé
gay ra cac hién twong bién dang duwong 16 va
lun gian chéng. Tai nhitng khu vuc vach tru yéu,
viéc di chuyén bd gian chdéng déng bd tré nén
khé khan, doi héi cac giai phap ky thuat bd tro
nhw ké chén dé gian hodc st dung cot thdy lwc
don dé tro lwc. Bong thoi, nguy co chay nd khi
mé-tan tr& nén hién hiru hon bao gio hét, dac
biét tai cac mé "siéu hang" vé khi nhw Mao Khé.
3.1.2. Chi phi dau tw va nang lwc van hanh

M6t thach thirc khéng nhé 1a ngudn vén dau
tw cho co’ gi&i hoa rat Ién, trong khi diéu kién dia
chat Quang Ninh thwdng xuyén bién dbi, khién
hiéu qua dau tw tai mot sé6 md chua dat nhw ky
vong ban dau. Ngoai ra, viéc lam chid cac cong
nghé diéu khién théng minh doi hdi déi ngli can
b6 ky thuat va cong nhan phai dwoc dao tao bai
ban.

3.2. Phan tich xu hwéng va cac méi quan hé
nguyén nhan - két qua

Sw thay dbéi cong nghé tai ving than Quang
Ninh khong dién ra mét cach ngau nhién ma
tuan theo cac quy luat kinh té va ky thuat ro rét.
C6 thé thdy mot mbi quan hé nhan qua truc tiép
gitra viéc sut gidm san lwgng than 16 thién va sw
gia tdng dau tw cho cong nghé& ham 16. Khi dién
san xuét 16 thién bi thu hep, TKV budc phai day
nhanh tién d6 cac dw an ham 16 xuéng sau nhw
mot gidi phap thay thé tat yéu dé duy tri an ninh
nang lvong.

Viéc chuyén dich tir co gidi hda hang nang
sang co gi¢i héa hang nhe la sy phan trng
nhanh ctia TKV nhdm thich nghi va ng x
trwdc sw bién déng cla dk dia chat va ky thuat.
Sau moét thdi gian ap dung céac bd thiét bi lon tw
nwdc ngoai gap kho khan do dia chat dut gay,
cac nha khoa hoc mé Viét Nam da nhan ra rang
"linh hoat" m&i la yéu td tién quyét. Sw thanh

coéng clia md hinh tai Méng Dwong chinh 1a két
qua cla qua trinh tw duy lai v& quy mé va tinh
twong thich cla thiét bi.

Vé mat xa hdi, viec ap dung cdng nghé tw
dong hoa khong chi la dé tang nang suat ma
con 1a mét phan tng trwdc xu hwéng gidm dan
ngudn cung lao déng phd théng. Khi xa hoi phat
trién, tho md yéu cau didu kién 1am viéc tét hon
va an toan hon. Do dé, viéc dau tw vao "Md
théng minh" va "M& xanh" chinh 1a cach dé
nganh than tén tai va phat trién trong bdi canh
canh tranh lao dong hién dai.

3.3. Tam nhin chién lwogc dén nam 2045

Nhin lai giai doan 2010 - 2025, cbng nghé
khai thac 16 cho tai cac mé ham 16 vung than
Quéng Ninh da trai qua moét hanh trinh déi méi
toan dién va sau séc. T nhirng 16 cho thd cong
nang suét thap, nganh than da tién lén 1am cha
cac day chuyén co gi¢i héa ddng bo hién dai,
dat san lwong hang triéu tAn/nam va buéc dau
trién khai cac mé hinh diéu khién théng minh.

Tam nhin dén nam 2045, nganh than sé tiép
tuc ddy manh tai cAu tric theo huwéng hién dai,
than thién véi méi trwdng, déng gép vao muc
tiéu phat trién bén vitng cla quéc gia. Cac md
san lwong thdp sé& dwoc lién théng thanh cac
md san lwong I&n dé téi wu héa ha tang va cong
nghé. Xu hwéng sb hoa va Al sé khéng con la
thtr nghiém ma tré thanh tiéu chuan van hanh
bat budc tai tt cd cac mé ham 16. V&i nhitng
thanh twu da dat dwogc, nganh than Quang Ninh
hoan toan cé kha nang vwot qua nhirng thach
thirc vé do sau va dia chat dé tiép tuc gitv virng
vi thé 1a tru cot nang lwong cda Viét Nam trong
nhiéu thap ky t&i.

Sé liéu va nhan dinh trong bdo cao nay déu
dwa trén thuc té trién khai tai cac don vi thanh
vién ctia TKV, cho thdy mét blrc tranh sinh déng
vé sy nd lwc khdng ngirng cta d6i ngll thg md
va cac nha khoa hoc trong viéc chinh phuc tai
nguyén than hdm 16 cta dat nwdc. Viéc duy tri
da déi méi cong nghé nay chinh la chia khéa dé
dadm bao sy thinh vwong va an ninh cha dat
nudc trong bdi cdnh méi.

4. KET LUAN
Nghién clru da khang dinh réng giai doan
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2010 - 2025 1a thoi ky chuyén déi sau sac cla
cong nghé khai thac 16 cho tai cac md ham 10
vung than Quang Ninh, tr phwong phap thu
cbng sang co gi¢i hda va tién téi tw dong hoa,
s6 hoéa. Sy déi méi nay da mang lai hiéu qua ré
rét vé kinh t&, ky thuat va an toan lao dong, thé
hién qua viéc gia tdng ndng suét, gidm tén that
tai nguyén va cai thién diéu kién lam viéc cho
nguwoi lao dong.

Viéc lya chon va phat trién cac mé hinh
céng nghé phu hop véi didu kién dia chéat, dac
biét 1a co gidi héa hang nhe va cac giadi phap

nang thich rng cao trong thuc tién san xuét.
DPdng thoi, xu huwéng rng dung cdng nghé sé, tri
tué nhan tao va hé théng giam sat théng minh
dang mé& ra huéng di tat yéu cho nganh than
trong bdi canh khai thac xuéng sau va yéu cau
phat trién bén virng.

Trong thoi gian t&i, nganh than can tiép tuc
d4y manh dau tw cong nghé, dao tao ngudn nhan
lwc chat lwgng cao va hoan thién mé hinh mod
théng minh nham nang cao nang lwc canh tranh,
da&m bao an ninh ndng lwong quéc gia va phat
trién theo hwéng xanh, hién dai va bén virng.

linh hoat, d@ chirng minh tinh hiéu qua va kha
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ABSTRACT:

This paper presents an assessment of the evolution of longwall mining technology in
underground coal mines in the Quang Ninh region during the period 2010 - 2025, in the context of the
transition from open-pit to underground mining to ensure national energy security. The study
analyzes technological development through three main stages: (i) 2010 - 2015, characterized by
manual and semi-mechanized mining methods; (ij) 2016 - 2020, marked by breakthroughs in fully
mechanized mining; and (iii) 2021 - 2025, featuring trends toward automation, digitalization, and the
application of artificial intelligence.

The results indicate that the mechanization rate increased from 2.8% to approximately 18,5%,
labor productivity improved by over 12% annually, and resource loss was reduced to below 20%.
Advanced technologies such as powered supports, shearers, lightweight mechanized systems, and
ZRY flexible shields have significantly enhanced mining efficiency under complex geological
conditions. In addition, the application of intelligent monitoring systems, sensors, and Al has
substantially improved occupational safety and operational management.

The paper also identifies key challenges associated with deep mining, including ground pressure,
methane hazards, and high investment costs, and proposes appropriate technological orientations
toward smart, modern, and sustainable mining systems in the future.

Keywords: Longwall mining technology; underground mining; integrated mechanization; light
mechanization; ZRY flexible support system; digital transformation; smart mines; occupational safety;
Quang Ninh coal region.
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