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TOM TAT

Tri tué nhén tao (Al) dang phat trién nhw mét cong nghé cé kha nang gidi quyét nhiing thach thirc
mang tinh hé théng cia cac nganh, cac linh vure trong d6 c¢é nganh khai thac khoang sén, bao gém t6i
héa vén hanh, giam chi phi sén xuét, ting cuong an toan lao dong va bao vé méi truong. Méc du tiém
ndng da duwoc khang dinh, mirc do tng dung Al trong khai théc than hdm 16 van con han ché do rao cén
vé chi phi déu tw, thiéu khung chinh sach hé tro' va tdm ly than trong trong déi méi cong nghé. Pé khic
phuc, can sw phéi hop déng bo gitra doanh nghiép, co quan quén ly va cac co sé dao tao, vién nghién
ctru, qua dé hinh thanh ngudn nhén luc cé nang luc sé va thic day van héa déi méi séng tao.

Trong bdi cédnh cac mé than ham Io tai Quang Ninh, khu vuc chiém ty trong I6n nhét trong san luong
than ca nwéc con dang chiu sw énh hudng va chi phéi ciia mé hinh quan tri truyén thdng, quy trinh vén
hanh thu céng va han ché vé tw déng héa, nghién ctru nay tap trung phén tich thuc trang quén tri va té
chirc sén xuét. Trén co s& do, tac gid dé xuat mé hinh tng dung Al nham déi méi phuong thire quén tri
va té churc khai thac than hdm 10, huéng téi tdng ndng suét, ddm bao an toan lao déng va phét trién bén
vikng. Ttr d6 lIam co sé& nghién curu xay dung 16 trinh trién khai Al phu hop véi diéu kién thuc té clia cac
doanh nghiép khai thac than hdm Io tai vang Quéng Ninh.

Tir khéa: Tri tué nhan tao; quan tri khai thac mé; than ham 16; Quang Ninh; t6 chirc san xuét; phat
trién bén viing.

@ Hoi Khoa hoc va Cong nghé M Viét Nam

1. DAT VAN DE Tap doan Rio Tinto (tap doan khai khoang da quéc

Tri tué nhan tao (Al) dang phat trién nhuw mét
céng nghé cbt I8i trong tién trinh chuyén di sé toan
cau, mang lai nhitng thay ddi can ban trong nhiéu
nganh coéng nghiép, trong d6 co khai thac than.
Cac trng dung cla Al trong tw déng hoa, bao tri dw
doan, t6i wu hdéa quy trinh san xuét, ddm bado an
toan lao dong va quan ly moi trwdng da chirng
minh dwoc hiéu qua rd rét & mot sb tap doan khai
khoang I&n trén thé gidi. Trong bbi canh toan cau,
nhiéu tap doan va mé than I&n da tién phong trién
khai cac (ng dung tri tué nhan tao (Al) nham déi
m&i quan tri va nang cao hiéu qua san xuét [1], [2].
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gia Ién the hai thé gidi) da xay dung hé théng van
hanh tw dong tich hop Al nhw mét phan quan trong
trong chién Ilwoc “khai thac théng minh” [3], [4].
Twong tw, tai mé Escondida (Chile), Broken Hill
Proprietary Company Limited (BHP) tai Uc (rng
dung thuat toan hoc may dé téi wu héa quy trinh
tuyén khoang, gop phan gia tang ty 1& thu hoi
khoang san va nang cao hiéu qua san xuat [5]. O
Trung Quédc, xu huéng nay duoc thé hién rd tai cac
mé than ham 16 quy mé Ién. Chang han, Mataihao
Coal Mine (No6i Mong) da trién khai hé théng giam
sat van tai thdng minh st dung céng nghé nhan
dang Al, qua dé tiét kiém khoang 2 triéu kWh dién
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va giam chi phi van hanh gan 4 triéu nhan dan té
méi nam [6]. Tai tinh Son Tay — Trung Quéc, trung
tam khai thac than trong diém véi nhiéu mé thudc
XiShan Group va Shanxi Coal Group nhw
Hongliulin va Xiaobaodang da phat trién mé hinh
“mé théng minh” dwa trén cong nghé 5G két hop
diéu khién tlr xa cho may xuc va bang tai, gitp
gidm tlr 18—42% nhu cau nhan luc truc tiép trong
ham 16. Cac mé Malan va Tunlan (ng dung trung
tam diéu khién tich hop Al va robot giam sat bang
tai, nh&» d6 nang cao nang suéat khodng 40% so Vo
trwde. Dac biét, Tashan Coal Mine (Datong, Son
Tay) da trién khai hon 30 hang muc khai thac théng
minh, bao gébm robot kiém tra b&ng chuyén, tram
bién ap va hé théng clru ho tw ddng, gép phan toi
wu héa quy trinh san xuét, nang cao mdc dd an
toan va giam chi phi [5]. O Hoa Ky, cac cong ty
khai khoang da trién khai nén tang phan tich di
lidu 1&n tich hop Al nham duw bao sw cb thiét bi,
gidm chi phi bao tri va nang cao hiéu qua van hanh.
An D6 cling dang thuc day chuong trinh s6 hoéa
nganh than, trong dé Al dwoc ng dung dé giam
sat moi trwdng, quan ly d6i xe van tai than va dw
b&o nhu cau thij trwérng. Nhirng vi du nay cho thay
viéc rng dung Al trong khai thac than khéng chi la
xu thé tat yéu toan cau ma con déng vai trd quan
trong trong nang cao néng suét, dm béo an toan
va huwdng dén phat trién bén viing.

Tuy nhién, qua trinh ap dung Al trong khai
khoang san dac biét la khai thac than ham 16 trén
pham vi réng van con nhiéu rao can. Bén canh chi
phi dau tw 16n, cac yéu td d&c thu vé dia chét, co
s& ha tAng va mé hinh quan tri truyén théng khién
tién do trién khai con cham so vdi cac linh vuc
coéng nghiép khac. Béng thdi, cac doanh nghiép
khai thac mé ciing phai déi mat véi ap luc ngay
cang gia tang t cac yéu cau vé an toan lao déng,
bao vé& moi trwdng, bién dong gia va nhu cau cung
(ng tai nguyén cho phat trién kinh té. Trong bdi
canh do, cac giai phap dwa trén Al, dac biétla phan
tich div liéu thoi gian thuwe va mé hinh dy bao, dugc
coi la céng cu hivu hiéu dé nang cao hiéu qua van
hanh, dw doan sy cb, kiém soat rdi ro va dap &ng
muc tiéu phat trién bén virng.

Déi v&i Viet Nam, khai thac than ham 16 gity vai
trd chd lyc trong nganh cdng nghiép than, tap trung
cha yéu tai Quang Ninh, dia ban chiém ty trong I6n
trong san lwong than toan québc. Tuy nhién, thuc
tién cho thay cac doanh nghiép than ham 16 hién
van dwa nhiéu vao quy trinh quan tri thi cong va
mo hinh t6 chic san xuét truyén théng, dan dén
hiéu qua khai thac chwa cao, chi phi I&n va nguy
co mét an toan lao dong [7]. Trwdc yéu cau dbi moi
quan trj trong thoi ky Cach mang céng nghiép l1an
th tw, viéc (rng dung tri tué nhan tao vao quan ly
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va td chirc sdn xuat trong cac mé than ham 16 &
Quang Ninh tr& thanh mét hwéng di tat yéu. Day
khéng chi 1a gidi phap nang cao ndng suét va an
toan, ma con la co s& dé xay dwng méd hinh quan
tri hién dai, huwéng téi muc tiéu phat trién bén viing
cho nganh khai thac than Viét Nam.

2. DU’ LIEU VA PHUONG PHAP NGHIEN CUrU
2.1 Co s& ly thuyét

Tri tué nhan tao (Al) dwoc hiéu 1a tap hop cac
cong nghé cho phép may méc cé kha nang hoc tap,
suy luan va dwa ra quyét dinh twong tw con nguoi.
Céc thanh phan cbt 16i cia Al bao gébm hoc may
(machine learning), hoc sau (deep learning), xt ly
ngdn nglr ty nhién (natural language processing)
va thi giac may tinh (computer vision). Sy phat
trién manh mé cla cac céng nghé nay dang tao
diéu kién cho nganh céng nghiép khai khoang, dac
biét 1a khai thac hdm 16, (rng dung céac giai phap
quan tri va van hanh théng minh.

Trong linh vie khai thac than ham 10, Al ¢6 thé
duoc trién khai theo nhiéu hwéng. Thir nhét, cac
hé théng giam sat théng minh st dung cam bién
loT két hop véi Al cho phép theo ddi lién tuc cac
yéu t6 moi tredng nhw khi métan, nhiét do, do6 dm,
ap suét gi6 va do bn dinh cia két ciu chbng git,
tr d6 dw bao nguy co sy c¢d nhw sap 16 hodc nd
khi. Thir hai, Al hd tro 1ap ké hoach va diéu hanh
san xuat théng qua viéc phan tich di liéu I6n (big
data) vé tri¥ lwong, thiét bi va nhan lwc, gitp téi wu
héa sir dung tai nguyén. Th ba, cac mé hinh hoc
may dwoc ng dung trong quan ly thiét bi, bao tri
dw doan (predictive maintenance), gitip gidm thiéu
thdi gian dirng may va nang cao tudi tho thiét bi.
Cuébi cuing, Al cdn déng vai trd trong quan |y nhan
lwe, phan bd ca kip va tdi wu héa hiéu qué lao déng
(2], [8], [9].

Nhiéu nghién ctru va thuc tién qubc té da
chirng minh hiéu qua cta Al trong khai thac mé.
Cac codng ty khéi nghiép nhv KoBold Metals va
Earth Al d& &ng dung thuat toan hoc sau trong
thdm do khoang san, gip rat ngén thoi gian va
tang do chinh xac trong phat hién quang. MaxMine
trién khai phan tich di¥ liéu van hanh bang Al, qua
dé nang cao nang suat khai thac va gidm chi phi
van hanh. Cac tap doan khai khoang I&n cling di
dau trong (rng dung céng nghé nay: Rio Tinto trién
khai hé théng van hanh ty dong tich hop Al trong
chién lwoc khai thac théng minh; BHP sir dung hoc
may dé tbi wu héa quy trinh tuyen khoang nang
cao ty 1& thu héi. Tai Trung Qudc, mot sé méd quy
mo 1on nhw Mataihao (NGi Mong), Hongliulin va
Xiaobaodang (Son Tay) da ap dung hé thdng giam
sat thdng minh dwa trén Al dé kiém soat an toan
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ham 16 va tbi wu hoéa thoéng gid, qua do cai thién
diéu kién lao dong va ting hiéu qua san xuét.

Téng hop tlr ly luan va thyc tién cé thé thay,
viéc tng dung Al trong khai thac ham 16 vira la xu
thé tat yéu vira la yéu cau cép thiét nham hién dai
héa quan tri va té chirc san xuét. Tuy nhién, & Viét
Nam, dac biét tai cac md than ham 16 vung Quang
Ninh qua trinh chuy&n dbi nay van con han ché,

chi yéu do mé hinh quan tri truyén théng va sw
thleu hut v& ha tang di liéu, cdng nghé clng nhw
ngudn nhan lwc c6 ky nang sb. Do /do, viéc phan
tich co’ s& ly luan va kinh nghiém quédc té khéng chi
cung cap nén tang khoa hoc cho nghién ctu ma
con dinh hwédng cho viéc xay dwng 16 trinh doéi mai
mé hinh quén tri bang Al trong cac cong ty than
ham 16 Viét Nam.

Bang 1. ’'ng dung Al trong khai thac ham 16 — Kinh nghiém quéc té

T T chirc

Céng nghé Al ap dung

Muc tiéu/Hiéu qua dat dwoc

1 KoBold Metals (My) chét

Hoc sau + phan tich di¥ liéu dia

Rut ngan thoi gian tham do, nang
cao d6 chinh xac phat hién quang

2 | Earth Al (Uc)

Machine learning + GIS

Téi wu héa thdm do khoang san,
gidm chi phi khado sat

3 | MaxMine (Uc) biing Al

Phén tich di liéu van hanh

T&ng nang suat khai thac, giam chi
phi van hanh

4 Rio Tinto (Uc/Toan Hé théng van hanh tw déng | Ty déng hoéa khai thac,, tang an
cau) tich hop Al toan va hiéu qua san xuat

5 BHP (Uc) ﬁ/lhac'hine learning trong tuyén Néng cao ty & thu Déi quang, toi

oang wu hoéa quy trinh tuyén

6 Mataihao (NOi Moéng, | Giam sat thong minh + Al diéu | Gidm rai ro khi -mo, tdi wu hoa
TQ) khién théng gid thoéng gié trong ham I

7 _II-_|oninuIin (Son Tay, Al giam sét an toan mé ham 1o Dw bao sap 1o, giam thiéu tai nan

Q) lao dong

8 Xiaobaodang (Son | Al + loT giam sat thiét bi va méi Nang cao an toan, kéo dai tudi tho

Tay, TQ) trrong mo thiét bi khai thac

2.2. Phwong phap nghién ctru

Phwong phap nghién ctru: Phén tich co so ly
luan va kinh nghiém quéc té nhdm cung cép nén
tang khoa hoc cho nghién ctu va dinh hwéng cho
viéc xay dyng 16 trinh ddi m&i mé hinh quan tri
bang Al trong cac cdng ty than ham |6 ving Quéng
Ninh, nhdm tang hiéu suat khai thac, gidm tén that
tai nguyén, nang cao mdc dd an toan va dat nén
moéng cho qua trinh chuyén dbi sé va phat trién mé
théng minh (smart mining) phu hop véi xu thé toan
cau va diéu kién dac thu cta Viét Nam
3. KET QUA VA THAO LUAN
3.1. Thwe trang md hinh quan tri trong cac cong
ty khai thac than ham 16 ving Quang Ninh

Co gié¢i héa (CGH) trong khai thac than ham 16
hién nay dwoc coi la xu thé tat yéu ctia nganh khai
khoang hién dai. Viéc (rng dung CGH khéng chi
giup nang cao ndng suét lao ddng ma con gop
phan quan trong trong viéc giam thiéu rdi ro tai nan
nghé nghiép, cai thién diéu kién lam viéc cla tho
mé va nang cao mic dd an toan trong san xuét.
Bén canh dd, sw hién dién cla cac thiét bj co’ gisi
héa ddng bod con thic day tién trinh hién dai hoa
nganh than, t6i wu héa qua trinh khai thac tai
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nguyén, glam chi phi san xuét va dap tng tét hon
nhirng yéu cau ngay cang khét khe vé bdo vé moi
trwong va phat trién bén virng.

Trong béi cdnh d6, Tap doan Coéng nghiép
Than — Khoang san Viét Nam (TKV) da c6 nhirng
bwéc di manh mé& nham trién khai ap dung CGH tai
cac mé than ham 16 vung Quang Ninh — trung tam
khai thac than I&n nhat ca nwdc. Tinh dén nam
2024, TKV da van hanh 12 day chuyén khai thac
than bang céong nghé co gi¢i héa tai nhiéu md
trong diém. Cu thé: 04 day chuyén CGH 16 cho cot
dai theo phwong khau than bang may khau duoc
ap dung trong diéu kién via than day trung binh,
déc thodi dén nghiéng (< 35°), tiéu biéu tai cac mé
Khe Tam (Dwong Huy), Khe Cham lll, Khe Cham
lI-IV (Ha Long) va Trang Bach (Uong Bi); 05 day
chuyén CGH 16 cho thu hdi than néc dwoc trién
khai tai cac mé co via than day, goc déc thoai dén
nghiéng nhw Vang Danh, Ha Lam, Khe Cham Ill va
Mong Duong; 01 day chuyen CGH 10 chg chia c6t
dai theo hwéng dbc via bdng may bao va glan
chong 2ANSHA dwoc ap dung cho diéu kién via
than trung binh, déc dirng (= 45°) tai mé Trang Khé
(Udng Bi).
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Viéc ap dung cac day chuyén CGH da tao ra
nhirng chuyén bién r rét trong co' céu td chirc san
xuét, cach thirc quan tri van hanh va yéu cau quan
ly an toan — k¥ thuat tai cac mé. Tuy nhién, trong
qua trinh thwe hién, van tén tai nhirng thach thuc
dang k& nhu: s phu thudc vao tay nghé tho van
hanh, yéu cau bdo tri, stra chira phirc tap, tinh
twong thich cla thiét bi voi diéu kién dia chat — ky
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thuat mé, cling nhw nhitng han ché trong cong tac
quan tri di¥ liéu va t6i wu hoa qua trinh san xuét.
Day chinh 1a nhitng diém mau chét cho thay su
can thiét phai dbi m&i mé hinh quan tri theo huéng
tich hop cong nghé sé va tri tué nhan tao (Al) nham
khai thac t6i da tiém nang cla co giéi hoa, ddng
thdi gidi quyét cac van dé con ton tai trong van
hanh thuc tién.
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Hinh 1. San lwong khai thac bang cong nghé khau than co gi¢i hoa tai cac mé ham 16 @ Quang Ninh

Bang 2. Thwe trang md hinh quan tri trong cac céng ty khai thac than ham 16 Quang Ninh
giai doan 2015-2024

TT | Néidung quantri | Giai doan 2015-2019 | Giai doan 2020-2024 Xu hwéng
Chu yéu khai thac tha | Pa trién khai 12 day . . R ,
. . 3 . 2 | Mrc tang truwdng kha,
2 L. s z, . | cbng — ban co gidi; | chuyen CGH tai 7 mo; 22 !
T6 chirc sén xuatva | ST N L nhung t6 chirc san xuat
1 o A s san lwgng co gi¢i hda | san lwgng CGH chiém 5 . L in p
mo hinh van hanh N o) 1k N o/ +2 N chwa dong bd, hiéu suat
chi ~8-10% tong san | > 15% tong san luwong | . T o
A s D str dung thiét bi ~65-70%
lwgng ham 16 khai thac i
Dao tao cong nhan cha | M6i mé co  50-100 Chuyén bien tich curc,
Quan tri nhan luc va yéu cho 16 chg thd | cong nhan dwgc dao | nhwng thiéu chién lwoc
2 d'éo ta0 ; cc“),ng; ty 1&é cong r)hén tao CGH; nhuwng ~30% | dao tao dai han, phu
: biet van hanh thiét bi | thg 10 chwa lam chua | thuéc chuyén gia nwoc
hién dai <15% hoan toan thiét bi ngoai
Thiét bi roi rac, it hé Duia vao su )dung gian | Cong nghe:A hang - cap,
Quan tri cdbng nghé | théng ddng bd; quan ly chong — thuy  luc, | nhung di liéu con phan
3 NI Py A LT N combai, bang tai lién | tan, chwa hinh thanh Big
va di¥ liéu san xuat | di* liéu chd yéu bang tuc: buéc dau ap d data: hé sé ddng bé ca
béo c4o gidy uc; bude dau ap dung | data; hé so dong bo cong
giam sat t xa, loT nghé 0,6-0,7
Tai nan nghiém tron Tai nan giam ~15-
t an N9 N9 20%; ap dung do va | Ba cai thién, nhwng quan
N . rung binh  20-25| % . A o N :
Quan tri an toan — L e A kiem soat khi métan | tri rdi ro va mdi trwdng
4 N \ vu/nam; diéu kién lao s . £ s
moi trvd'ng d6ng nina nhoc. nhidu bang sensor, camera, | chwa tich hgp s6 hoa,
A gA Ang hhoc, nhuwng quan trj an toan | nguy co tiem an van I6n
thu céng s NS G X
con thién vé xr ly sw cO
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3.2. Pé xuat mé hinh rng dung “Al” trong quan
tri tai cac mé than ham 16 & Quang Ninh va kha
nang rng dung

Trong bdi cdnh nganh khai thac than ham 1o
Quang Ninh dang tirng buwé'c chuyén dbi tir san xuét
tht cong — ban co' giéi sang co gidi héa déng bd,
nhu ciu vé mét md hinh quan tri hién dai, théng minh
la hét strc cAp thiét. Nhirng han ché con ton tai trong
t6 chirc san xuét, quan tri nhan lyc, quan tri cdng
nghé va di¥ liéu san xuét, cling nhw quan tri an toan
— mdi trwdng cho thay tiém néng to I&n cla viéc ting
dung tri tué nhan tao (Al). Al cé thé dwoc trién khai
trong nhiéu khau: (i) tbi wu héa té chirc va van hanh
san xuat, théng qua md hinh héa dong than, dw bao
san lwgng theo thoi gian thye va tdi wu lich van hanh
thiét bi; (ii) quan tri nhan lyc va dao tao, véi hé théng

Ha ting di
liéu tap trung

Nén tang quan
tri s

s

tro’ ly do hudng d&n cdng nhan van hanh thiét bi, mo
phéng thuwec t& 3o (VR/AR) trong huén luyén an toan
va ky nang; (i) quan tri cong nghé va di¥ liéu san
xuét, bang cach xay dwng hé thdng di liéu I&n (big
data) tich hgp tr cdm bién, giam sat tr xa va hé
théng ERP, cho phép phan tich dw bao hw hdng thiét
bi (predictive maintenance) va ti wu hda chi phi khai
thac; (iv) quan tri an toan — méi truong, khi Al c6 thé
hé tro' giam sat khi métan, nhiét do, bui mé, dw bao
nguy co sw cd, ddng thoi dé xuat bién phap ng phd
kip thdi nham gidm thiéu tai nan va tac déng moi
trvong.

Trén co s& do, mét moé hinh quan tri tich hogp Al
cho cac cong ty than ham 16 Quang Ninh dwoc dé
xuét, véi cau trac gébm bdn thanh phan chinh (Hinh
2).

Hé théng Al
phan tich &
dw bao

Trung tdm
diéu hanh
théng minh

Hinh 2. Mé hinh quan tri tich hop Al cho cac mé than ham 16 Quang Ninh

(1). Ha tang d liéu tap trung (Data Lake — Big
Data Platform): thu thap va chuan hoéa di liéu tw
thiét bi khai thac, hé thong giam sat khi md, quan
ly nhan lwc va bao cao van hanh.

(2). Hé thdng Al phan tich va dw bao: ap dung
cac thuat toan hoc may (machine learning) va hoc
sau (deep learning) dé t6i wu héa san xuét, dyw bao
s ¢b thiét bi, phan tich xu hwédng an toan — méi
trwdng.

(3). Nén tang quan tri sd (Digital Management
Platform): tich hop ERP, MES va SCADA, cung cap
cong cu hé tro' ra quyét dinh dwa trén di liéu, thay
thé dan cach quan tri theo kinh nghiém thu cong.

(4). Trung tdm diéu hanh théng minh (Smart
Mining Operation Center): déng vai tro trung tam
két néi, truc quan hda dir liéu theo thoi gian thuc,
hd tro 1anh dao va can bo quan ly trong viéc diéu
hanh, ra quyét dinh chién lwoc va kiém soét rui ro.
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Mb hinh nay khéng chi gitip cac cong ty than ham
|6 Quang Ninh ting hiéu suét khai thac, giam ton that
tai nguyén, nang cao mirc d6 an toan, ma con dat
nén mong cho qua trinh chuyén ddi s va phat trién
mé théng minh (smart mining) phu hop véi xu thé
toan cau va diéu kién dac thu cia Viét Nam.

4. KET LUAN

Khai thac than ham 16 tai Quang Ninh dang débi
mat v&i nhiéu thach thire vé nang suét, an toan, chi
phi va méi trwdng, doi hdi ddi méi mé hinh quan tri
va td chirc san xuét. Co gi6i hoa da dem lai nhirng
cai thién dang k&, nhuwng van tdn tai han ché trong
quan tri nhan lwc, di¥ liéu, cdng nghé va an toan.
Tri tué nhan tao (Al) m& ra co hoi tao bwédc chuyén
dbi khi c6 kha nang giam sat mai trudng, quan ly
thiét bi, t6i wu héa quy trinh va hé tro ra quyét dinh
kip th&i. Kinh nghiém quéc té cho thay Al cé thé tré
thanh nén tang quan tri théng minh, tang hiéu qua
san xuét va giadm thiéu rdi ro.

Website: https://tapchi.hoimovietham.vn



CONG NGHIEP MO
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Déi v&i Quang Ninh, viéc tich hop Al trong bén
tru cot gdm: td chirc van hanh, nhan lyc, cdng nghé
- di¥ liéu va an toan - mdi triedng sé giup hinh thanh
mo hinh quan tri hién dai, hwéng téi khai thac bén
virng. M6 hinh nay gép phan nang cao ndng suét,
gidm tbn théat tai nguyén, cai thién diéu kién lao
doéng va dap tng yéu cau phat trién xanh. D& hién
thwe hda, can déng bd gitra doanh nghiép, co quan

quan ly va co s& nghién clru trong dau tw ha tang
s6, dao tao nhan lyc va hoan thién chinh sach. Két
qua nghién clru cung cap co sé khoa hoc va thuc
tién cho viéc trién khai Al trong nganh than ham 16
Viéet Nam, ddng thoi dinh hwéng cho tién trinh
chuyén dbi sb va phat trién bén virng trong khai
khoang O
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ABSTRACT

Artificial Intelligence (Al) is emerging as a key technology to address systemic challenges in the mining
industry, ranging from operational optimization and cost reduction to enhancing worker safety and
environmental protection. Despite its proven potential, the large-scale adoption of Al in underground coal
mining remains limited due to high investment costs, lack of supportive policy frameworks, and the
industry’s cautious approach to technological transformation. Overcoming these barriers requires close
collaboration between enterprises, regulatory bodies, and academic institutions, alongside the
development of a digitally skilled workforce and the promotion of a responsible innovation culture.

In the context of underground coal mines in Quang Ninh — the largest coal-producing region in Vietnam
— management models remain dominated by traditional approaches, manual operations, and limited
automation. This study analyzes the current status of management and production organization in the
region’s coal mining enterprises. Based on the findings, the paper proposes an Al-based management
and production model aimed at improving productivity, ensuring occupational safety, and advancing
sustainable development. Furthermore, a practical roadmap for Al implementation in underground coal
mines of Quang Ninh is introduced, tailored to the specific conditions of local enterprises.

Keywords: Artificial Intelligence; mining management, underground coal mining; Quang Ninh;
production organization; sustainable development.
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