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TOM TAT

Nganh than Viét Nam dong vai tro then chét trong dam bdo an ninh néng Iwrong, song dang déi mat
v&i nhiéu thach thire nhw chi phi khai thac tang cao, nhap khéu than gia tang, yéu cau giam phat thai va
nang cao an toan lao dong. Chuyén déi s6 (CDS) duoc xem la giai phap chién luoc nham toi wu héa sén
xuat, giam chi phi, hién dai héa quan tri va hudéng téi phat trién bén viing. Nghién ctu nay st dung
phuong phap phén tich PEST va SWOT dé déanh gia céc yéu té vi mé va ndi tai tac dong dén qua trinh
CDS cua nganh than Viét Nam. Két qua cho thay nganh co loi thé vé nguén tai nguyén va vai tro chién
Iwoe, nhung con han ché vé cong nghé va nhan luc sé. Trén co sé& do, nghién ctru dé xuét 1o trinh CDS
ba giai doan: (i) xdy dung ha tdng sb va chuén héa di liéu (2022—-2025); (ii) téi wu héa va tw dong héa
sén xuét (2025-2030); (iii) hinh thanh nganh céng nghiép théng minh dwa trén loT, Al, Big Data,
Blockchain va tw déng héa (sau 2030). Pong thoi, bai viét so sanh kinh nghiém tcr Trung Quéc, Australia,
Indonesia va Nga dé rut ra bai hoc cho Viét Nam: dat muyc tiéu ré rang theo quy mé mo, wu tién tw dong
héa cac khau nguy hiém, xay dung trung tdm diéu hanh sé va déu tw ha tdng mang cong nghiép. Cac két
qua nghién ctru cb y nghia khoa hoc va thuc tién trong viéc dinh hudng chuyen déi sé nganh than, gép
phén bdo dam an ninh ndng liong va thuc hién cam két phat thai rong bang “0” vao ndm 2050.

T khéa: chuyén dbi s6 nganh than, phén tich PEST, SWOT, loT, Al, Big Data, Blockchain, tw déng
hoé trong khai thac, phat trién bén viing.

@ Ho6i Khoa hoc va Cong nghé Mé Viét Nam

1. DAT VAN BE

Nganh cdng nghiép than Viét Nam gilr vai tro
chién lwoc trong d@m bao an ninh ndng lwong quéc
gia, d&c biét 1a cung clp nhién liéu cho san xuét
dién va cac nganh cdéng nghiép nang. Theo B6
Coéng Thwong, dén ndm 2023 san lwong khai thac
than trong nwéc dat khoang 49 triéu tn, dap ng
gan 30% nhu cau dién quéc gia. Tuy nhién, nganh
than dang déi mat v&i nhiéu thach thie: diéu kién
dia chat ngay cang phurc tap, chi phi khai thac tang,
ty 1& nhap khau than lén t&i trén 35 triéu tAn/ndm;
ddng thei chiu ap luc gidm phat thai khi nha kinh,
bao vé mbi trwdng va canh tranh ngay cang I&n ti
nang lweng tai tao (dién gio, dién mat troi).

Website: https://tapchi.hoimovietham.vn

Trong bbi canh d6, chuyén déi sb (CBS) tré
thanh yéu cau cap bach va mang tinh sbng con.
Viéc ap dung céng nghé sé khong chi giup tdi wu
hoéa quy trinh san xuét, gidm chi phi, nang cao an
toan lao déng ma con tao diéu kién dé nganh than
phat trién bén virng, phu hop véi cam két gidm
phat thai rong bang “0” vao nam 2050 cla Chinh
pht Viét Nam. Quyét dinh 55/QD-TTg [5] va Nghi
quyét 22-NQ/PU (2022) [3] cta Pang Gy TKV da
xac dinh rd CBS la mét trong nhirng gidi phap trong
tam dé hién dai héa nganh than, tdng cwdng nang
Iyc canh tranh va bdo dam an ninh nang luvgng.

Thuc tién cho théy Tap doan Cbéng nghiép
Than — Khoang san Viét Nam (TKV) da trién khai
chién lwoc “ba hoa” (co gidi hoa — ty ddng hoa —
tin hoc hoa), xay dwng trung tam di¥ liéu, ap dung
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ERP, héa don dién tir, bao cao théng minh (BI) va
nhidu nén tang quan tri s6 [2]. Tuy nhién, mic do
san sang con chwa déng déu gitra cac don vi; diy
liéu phan tan, ha tdng CNTT va nhan lwc sé con
han ché, chi phi trién khai I&n. Nhirng “diém nghén”
nay dat ra yéu cau cAp thiét phai xay dwng 16 trinh
CDS théng nhét, cé thi tw wu tién, gan trach nhiém
thuc thi va co ché giam sat cai tién lién tuc [1].

Trong bdi canh cudc Cach mang cong nghiép
lan th& tw (CMCN 4.0), viéc ¢ng dung cac coéng
nghé nhw Internet van vat (loT), tri tué nhan tao
(Al), di¥ liéu lon (Big Data), blockchain va tw dong
héa vao khai thac — ché bién than khéng chi mang
lai loi ich vé& nang suét va chi phi, ma con gép phan
quan trong vao muc tiéu phat trién bén virng, dam
bdo an ninh nang lwong qudc gia. Chinh vi vay,
nghién ctru 10 trinh CBS nganh than Viét Nam co y
nghia khoa hoc va thuc tién to Ion, gilp dinh
hwéng trién khai cu thé trong ngén han, trung han
va dai han [8], [9], [10].

2. DI LIEU VA PHU'ONG PHAP NGHIEN CUPU
2.1. Co s& ly thuyét

Chuyén dbi s6 (CDS) la qua trinh tich hop céng
nghé sb vao toan bd hoat déng quan tri va san xuét
— kinh doanh, tao ra thay déi can ban trong phwong
thirc van hanh, nang cao hiéu qua va hwéng t&i
phat trién bén virng. Trong nganh than, CDS khéng
chi giup gia tdng ndng suét, gidm chi phi ma con
cai thién an toan lao dong va gidm thiéu tac déng
moi trird'ng. Chinh phi Viét Nam da xac dinh CBS
la gidi phap trong tam dé hién dai héa nganh than
[11, [4]. [5]. o

Dé danh gia tac déng cua cac yéu td6 moi
trwong dén qua trinh CBS trong nganh than,
nghién clru nay van dung hai cong cu phan tich
phd bién: PEST va SWOT.

0 Phan tich PEST: Xem xét tac déng ctia bdn
nhém yéu t6 vi mé — Chinh tri (Political), Kinh té
(Economic), X& hdi (Social) va Céng nghé
(Technological).

Chinh tri: Chinh pht ban hanh cac chinh sach
khuyén khich &ng dung cdng nghé mai, gidm phat
thai CO, va phat trién bén virng [4], [5], [10].

Kinh té: Chi phi khai thac gia tdng do diéu kién
dia chat phirc tap, ty 1& nhap khau than tdng nhanh
tlr 1,5 triéu tAn (2010) 1&én hon 35 triéu tn (2023) [7].

X& héi: Nganh than s dung nhiéu lao dong
trwe tiép, tiém an rdi ro tai nan cao; 4p dung loT va
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giam sat théng minh cé thé giam thiéu 30% tai nan
trong vong 5 nam

Céng nghé: TKV da trién khai “ba héa” (co gidi
hoéa — tw ddng hdéa — tin hoc hoéa), Data Center,
ERP, Bl; tuy nhién m&rc dd déng bod con thap [1],
[3].

0 Phan tich SWOT: Giup nhan dién diém
manh, diém yéu, co hdi va thach thirc.

Piém manh: Tai nguyén than triv lwong Ién
theo Quy hoach nang lwgng quéc gia; nganh déng
gép khoang 3,5% GDP va gil vai trd trong yéu
trong an ninh nang lweng [5], [7].

Diém yéu: Cong nghé khai thac co gidi hda con
han ché & nhiéu mé, nang suét thap; ha ting CNTT
phan tan; nhan lyc sb chéat lwong cao con thiéu
[11. 131 , ] ‘

Co héi: Hé thong chinh sach ho tro nhu cau
nang lwong qudc gia tiép tuc gia tang [5], [6], [9].

Théch thire: Ap lwe cét gidm phat thai theo cam
két COP26; canh tranh gay gat tv ndng lwong tai
tao; nguy co tut hau céng nghé néu cham doi moi
81, [9], [10], [11]. ]

Ngoai ra, CBS trong nganh than khéng thé tach
roi ing dung cac cdng nghé tién tién: Internet van
vat (IoT), Tri tué nhan tao (Al), D liéu Ion (Big
Data), Blockchain va ty dong hoa. Cac céng nghé
nay hé tro giam sat thoi gian thwe, tdi wu hoa khai
thac, minh bach chudi cung tng, giam rai ro va chi
phi, ddng thoi cai thién diéu kién lam viéc [1], [2],
[4], [9].

2.2. Phuwong phap nghién ciru

Nghién ctu két hop phwong phap phan tich
dinh tinh va dinh lwong md ta. D liéu thé cap
duwoc thu thap tir cac ngudn trong nwéc [5], [7].

Trén co s& do, phan tich PEST va SWOT dwoc
st dung dé& nhan dién dong lwc va rao can trong
qua trinh CBS cta nganh than Viét Nam. Ngoai ra,
nghién ctu tham chiéu kinh nghiém tlr Trung
Quéc, Australia, Indonesia va Nga nham rdt ra bai
hoc phu hop, tlr d6 d& xuat 16 trinh CDS ba giai
doan (ngén han, trung han, dai han) gén véi thuc
tién cla TKV va muc tiéu phat trién bén virng.

Chuyén ddi sé trong nganh than khéng thé
thiéu sy (rng dung ctia cac cdng nghé tién tién nhw
Internet of Things (loT), Tri tué nhan tao (Al),
Blockchain, va ty déng hoa. Nhirng cong nghé nay
khéng chi gitp cai thién hiéu qua san xuat ma con
doéng vai trd quan trong trong viéc gidm thiéu rai ro,
tang cwong an toan lao dong va bao vé moi trwdng
cu thé dwoc thdng ké (Bang 1).
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Bang 1. Thong ké cac (rng dung céng nghé tién tién gép phan CDBS nganh than [1], [2], [3], [9].

STT

Cdéng nghé

DPic diém ap dung

1

IoT (Internet
of Things)

Coéng nghé loT cho phép két ndi va giam sat cac thiét bi khai thac va hé théng
trong thoi gian thuc. loT gitp theo di didu kién lam viéc trong md, phat hién
s&m cac sw cd va cai thién an toan lao déng. Ngoai ra, loT cling cé thé gitp tdi
wu hda quy trinh khai thac, tdng cwong kha nang duw bao va quan ly tai nguyén

Al (Tri tué
nhan tao)

Al gitp t6i wu hda cac quy trinh khai thac théng qua phan tich di liéu I&n (Big
Data), dw doan va phan tich xu huwéng khai thac trong mai trworng thay déi lién
tuc. Al con h tro' cai thién quy trinh béo tri va gidm thiéu chi phi van hanh bang
cach tw dong hoa cac quyét dinh va qua trinh san xuét.

Blockchain

Blockchain sé tdng cwong tinh minh bach trong quan ly chudi cung (rng, giup
theo ddi va ghi lai moi giao dich trong qua trinh khai thac than mot cach an toan
va khong thé thay déi. Didéu nay dic biét quan trong trong viéc bdo vé tai
nguyén va ddm bao tinh cdng bang trong giao dich.

Ty ddng hoa

Tw dong héa trong nganh than cé thé gitp gidm sw can thiép clia con ngudi
trong cac cdng doan nguy hiém, nang cao d6 chinh xac va hiéu qua trong khai
thac. Viéc sir dung robot va hé théng tw déng hoa trong khai thac va ché bién
than sé lam giam chi phi va gia tang hiéu qua san xuét.

Céc céng nghé nay déu cé vai trd quan trong
trong viéc tao ra mét moi tredng lam viéc théng
minh va bén virng, gép phan vao viéc chuyén ddi
s nganh than theo yéu cau ctia Quyét dinh 55/Qb-
TTg cua Chinh pha [5]. Viéc (rng dung cac coéng
nghé nay sé khong chi gilp nganh than nang cao
naéng suat ma con gidm thiéu tac dong tiéu cwc dén
maéi tridng va cai thién diéu kién 1am viéc cho cong
nhan [1], [3].

Phuwong phap nghién ciru trong bai viét nay
chl yéu 1a phan tich dinh tinh két hop véi cac ly
thuyét va md hinh thuc tién tlr cadc nganh céng
nghiép khac cé tng dung chuyén ddi sé thanh
cbng [8]. Cac tai liéu nghién ctru dwoc thu thap tw
cac bao cao, nghién ciu khoa hoc, va y kién

chuyén gia trong nganh. Phirong phap nghién ctu
s& bao gdm phan tich cac yéu t6 vi mé (PEST) va
vi md (SWOT), gitip dwa ra cac khuyén nghi chién
lwoc cho nganh than Viét Nam trong qua trinh
chuyén déi sb.

2.3. Thuce trang nganh than Viét Nam

Trong giai doan 2010-2024, nganh than Viét
Nam da tréi qua nhirng thay déi dang ké vé san
lwgng khai thac, mirc tiéu thu ndi dia va ty 1&é nhap
khau. Tinh dén nam 2023, téng san lwong than
khai thac trong nwéc dat khodng 49 triéu tan, tang
nhe so v&i mirc 44 triéu tAn clia ndm 2010, twong
&ng v&i tée do tang trwdng trung binh hang ndm
khoang 0,84% [7].

Bang 2. Bang téng hop thwe trang nganh than Viét Nam giai doan 2010-2024

San lwon o s n 2 Téng cun R
Nam | ainc | Etund | WP | e | g ene

(triéu tan) : ; ; tan) ;
2010 44 8 22 1,5 46,3 16
2011 452 23 2,2 47 4 171
2012 445 242 3 47,5 18,3
2013 41,3 25,6 51 46,4 20
2014 39,6 27,5 9,5 491 22,8
2015 37,8 30,1 13 50,8 25,3
2016 38,3 33,2 204 58,7 274
2017 39,6 36,5 25,8 65,4 28,7
2018 414 39,7 31,2 72,6 30,1
2019 44 43 38,1 82,1 30,5
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Sanlweng | i shunoi | Nhapkhdu | 1ONdcung Ty tron

Nam khaithac | .50 BN 0D | nisa tan) | than(trieu | oY
(triéu tan) ; ; ; tan) ;

2020 47,6 46,2 45,3 92,9 31

2021 48,6 49,3 51 99,6 315

2022 48,7 51,2 53,2 101,9 32

2023 49 52,5 55 104 32,5

2024 434 44 63,8 107,8 49,6

Nguén: Téng cuc Théng ké, Vinacomin, IEA (2022—-2024).

Sé liéu cho thay san lwong khai thac than trong
nwéc cd xu hwdng chivng lai va gidm tr sau nam
2020, chi dat 43,4 triéu tAn nam 2024 so v&i mic
dinh gan 49 triéu tAn n&m 2021-2023. Trong khi
do, lwong than nhap khau tang rat nhanh, dat 63,8
triéu tAn nam 2024, cao gép gan 1,5 1an khai thac
ndi dia. Piéu nay phan anh sw phu thudc ngay cang
I&n cha Viét Nam vao nguén than nhap khau dé
dap &ng nhu cdu ndng lwong. Béng thoi, ty trong
dién than trong co’ ciu dién québc gia duy tri & murc
cao (~50%), cho thay than van gitr vai trd chd dao
trong an ninh nang lwgng, song ciling tao ap lyc lon
déi véi muc tiéu gidm phat thai va phat trién bén
virng.

2.4. Nghién ctru trng dung CBS & cac qudc gia
khac nhau va bai hoc ruit ra cho Viét Nam.

Trong bdi cadnh cudc cach mang cdng nghiép
4.0 dang tdc ddng manh mé t&i moi linh vire, nganh
c6ng nghiép khai thac than khéng ngoai 1& khi can
phai thich &ng v&i xu hwéng chuyén déi sé6 (CDS)
nhdm tang cwdng hiéu qua san xuét, bao vé moi
trwdng va cai thién diéu kién lam viéc cho nguei
lao ddng. Bang 3 thdng ké kinh nghiém cla cac
quéc gia khac da ap dung CBS trong nganh khai
thac than nhw Trung Quéc, Uc, Indonesia va Nga
c6 thé cung cip nhirng bai hoc quy gia cho Viét
Nam trong qua trinh chuyén déi sé6 cia nganh nay
[4], [8], [11].

Bang 3. Nghién ctru tvng dung CDS & cac quéc gia khac nhau

. UngdungloTva | oo, gne | Tietkiémnang | g \iam chi | Antoan lao Tac déng méi

Quoc gia Al trong khai . lwong hang . A s

. str dung X phi dong trwong
thac than nam
Viét Nam Bét dau trién khai | Co gi6i hoa | Buoéc dau gidm | Gidmchiphivan | Tai  nan lao | Giam phat thai bui,
loT trong gidm sat | ddng b6 mot | tiéu hao nang | hanh nh& co | ddng cé  xu | khi md va nwéc
méi trwdng mé, | sb 16 chg hdm | lwong qua téi wu | gi¢i héa va téi | hwéng gidm tai | thadi nho  cong
khi métan, théng | 10; tw ddng hoa | van hanh thiétbi | wu quy trinh & | cac mé ap dung | nghé x& ly, song
gié; wng dung Al | khau véan tai, cac mé hién dai; | céng nghé giam | van con &p luc 16n
trong phan tich dir | bom thoat chi phi van cao | sat va co gi¢i | vé CO,; can day
liéu san xuat va | nuwéc, kiém tai cac don vi | héa; tuy nhién | manh &p dung
quén ly thiét bi & | soat khi mg; cham déi mai. cdn mé& rong | cdng nghé xanh va
mot sb mé lon. ap dung ERP, dbng bd toan | nang lwong tai tao
Bl va trung tam nganh. hé tro.
dir liéu trong
quan tri.

Trung Qudc | Ungdungrongrai | Al loT, Robot, | Tiét kiém 1&n | Tiét kiem | Gidam dang k& | Giam phat thai
taicac mo Ién, 1oT | Blockchain dén 2 trieu kWh khoang 4 ftriéu | tainanlao déng | CO2 v@&i cong
va Al duoc trién tai mot s6 moé RMB (~553.000 | nh& gidam sat | nghé tién tién, trién
khai USD) méi ndm | béng loT khai thu gitr carbon

tai cac mo cu thé
Australia He théng AlvaloT | Al, loT, Phan | Gidm thdi gian | Cai thién hiéu | H& théng Al | Gidm phat thai nho
tién tién dwoc ap | tich dw bao, | chét va tiéu thu | suét, gidm chi | gilpdwdoanva | tw dong hoéa va
dung tai cdc mé | Tinhtoan bién | nang lwong | phivan hanh ngan ngtra | giam sat d liéu
Ion trong thiét bi nguy co tai nan | thoi gian thyc
lao dong
Indonesia Dang trién khai tai | loT, Al, Phan | Tiét kiém nang | Gidm chi phi | Téng cwdng an | Giam phat thai nhe
mot sé mé I&n tich div liéu lwong nhd tdiwu | nhe tbi wu héa | toan lao déng | céng nghé sach va
héa quy trinh | quy trinh va | nhd giamsatva | quy trinh téi wu
khai thac gidm thiéu lang | canh bdo sém
phi
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Ung dung loT va

Tiét kiem nang

tai mot s6 md

théng giam sat
tlr xa

lwvong nho giam
sat va dieu khién
tr xa

nhd téi wu héa
quy trinh va bao
tri dw doan

toan lao dong
nho giam sat va
canh bao soém

o . Cong nghé N Tiét kiém chi An toan lao Tac dong moi
Quoc gia Al tr’ong khai st dung Iu’qng hang phi déng truong
thac than nam
Nga Pang thtr nghiém | Al, loT, Hé | Tiét kiém nang | Gidm chi phi | Tang cwong an | Gidm phat thai nhd

cbng nghé’sach va
quy trinh toi wu

Nguén: Téng hop ttr céc nghién ctru vé ng dung CPS trong nganh khai thac than

Kinh nghiém &ng dung chuy&n ddi sé trong
nganh khai thac than tai cac quéc gia tién phong
cho thdy céng nghé sb c6 thé mang lai nhirng thay
dbi c&n ban vé hiéu qua san xuét, an toan lao déng
va bdo vé& mdi trwong [9]. Tuy nhién, diéu quan
trong 1a phai lwa chon gidi phap phu hop véi didu
kién thuc tién cla tirng québc gia.

Trung Quéc da trién khai loT, Al va blockchain
& quy mé rat Ién nhd s& hiru cac md tap trung,
ddng bo. Viet Nam khé cé thé ap dung toan dién
mé hinh nay, nhung cé thé hoc tap cach st dung
giam sat t» xa, diéu khién théng minh va
blockchain trong chudi cung ¢ng dé tang minh
bach, gidm gian lan, va quan ly tét hon & cac mé
|&n trong diém [8], [9].

Australia ndi bat véi hé théng tw dong hoa va
phan tich Big Data giup dw bao va giam s cb. Day
la hwéng di phu hop voi Viét Nam trong viéc trng
dung Al dé dw bao rti ro dia chat, tai nan va téi vu
hoéa van hanh thiét bi, nhat 1a trong bdi canh nhiéu
mé ham 16 con tiém &n nguy hiém cao [8], [9].

Indonesia chi trong dén tiét kiém nang lwong
va giam lang phi trong khai thac théng qua loT va
Al. Biéu nay gan v&i diéu kién cha Viét Nam, bai
nhiéu md nhd va phan tan dé gay théat thoat va tiéu
hao. Viét Nam c6 thé hoc cach trién khai giam sat
thdng minh va canh bao sém dé nang cao hiéu qua
van hanh va gidm ton that nang lwong [8], [10].

Nga dang th&r nghiém Al va blockchain trong
giam sat tr xa va quan ly chudi cung tng. Day la
kinh nghiém goi y cho Viét Nam trong viéc tang
cwdong tng dung cdng nghé & khau quan ly, diéu
phdi va bao tri dw doan, d&c biét hiru ich khi nguén
lwe nhan lwc sé con han ché [10], [11].

3. KET QUA VA THAO LUAN
3.1. L6 trinh chuyén ddi s6 nganh than
1) Giai doan 1 (ngan han, 2-3 nam):

Trong giai doan dau ctia chuyén dbi s6, nganh
than can tap trung vao viéc xay dung nén tang ha

Website: https://tapchi.hoimovietham.vn

‘ &' Trung Quo"c,’ Uc,’/ndonesia, Nga, va Viét Nam
tang sO6 co ban va két ndi cac hé thong théng tin
hién c6 d& dam bao s lién két gitra cac bd phan
trong toan bd quy trinh san xuét. Mt trong nhirng
muc tiéu quan trong trong giai doan nay Ia trién
khai cac cong nghé co ban nhw Internet of Things
(IoT) dé giam sat an toan lao déng va qua trinh san
xuét. Cu thé, loT sé& giup theo ddi tinh trang cla
céc thiét bj khai thac, phat hién sw cb sém va giam
thiéu tai nan lao dong. Muc tiéu la cai thién hiéu
qua san xuéat ngay to nhirng bwédc dau tién, dong
thoi tdng cudng kha nang kiém soat qua trinh khai
thac va xt ly di¥ liéu theo thoi gian thuwc.

2) Giai doan 2 (trung han, 3-5 nam):

Trong giai doan nay, nganh than sé tién hanh
tdi wu hoa va tw déng hoa cac quy trinh san xuét
nham nang cao nang suat va gidm chi phi. Viéc
&ng dung cac céng nghé tién tién nhw Tri tué nhan
tao (Al) va Big Data sé& cho phép phan tich va tdi
wu héa cac yéu td anh hudng dén hiéu qua khai
thac, nhu diéu kién dia chéat, chat lwong than va
cac yéu td moi trwdng. Dong thoi, cac quy trinh tw
déng hoa sé gitp gidm thiéu sw can thiép cta con
ngwoi, nang cao dd chinh xac trong viéc quan ly
chudi cung tng va gidm thiéu cac chi phi phat sinh
trong qua trinh khai thac va van hanh.

3) Giai doan 3 (dai han, 5-10 nam):

Trong giai doan cudi, muc tiéu cla nganh than
la chuyén minh thanh mét nganh céng nghiép
théng minh va bén virtng. Cac céng nghé tién tién
nhw robot héa, blockchain, va cong nghé thu gilr
carbon sé& gip nganh gidm thiéu phat thai CO, va
t6i wu hdéa hiéu qua trong viéc bao vé méi trwong.
Blockchain sé mang dén sw minh bach trong quan
ly chudi cung (rng, trong khi robot héa sé thay thé
cac céng doan lao ddng nang nhoc va giam thiéu
sy can thiép clia con ngudi trong méi trwdng lam
viéc nguy hiém. Cac md hinh kinh té tuadn hoan
cling sé& dworc trién khai, gitp t6i wu hda tai nguyén
va giam thiéu Iang phi trong toan bd chudi gia tri
khai thac than.
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4 )
*xay dwng nén tang va
ha tang so
+trién khai loT dé giam
sat an toan va san

2028
Giai doan 2
(trung han, 3-5 nam)

*T6i wu hoa quy trinh
san xuat

/

*Hinh thanh nganh
cbng nghiép théng
minh

xuat «tw dong hoa va trng
dung Al
ephan tich di¥ liéu I&n
2025 2030
Giai doan 1 ~ J Giai doan 3
(ngén han, 2-3 nam) (dai han, 5-10 nam)
Hinh 1. Xay dwng 19 trinh chuyén déi s6 nganh than qua cac giai doan
3.2. Thao luan then chbt dé dam bao sw thanh céng clia qua trinh

Cac cébng nghé nhu loT, Al, blockchain, va cac
céng nghé ty dong hoa hién dai khdng chi mang
lai co' hoi tang trwdng vé nang suéat va giam chi phi
trong nganh than, ma con tao diéu kién thuan loi
cho nganh phat trién bén virng trong dai han.
Nhirng cong nghé nay giup cai thién kha nang
giam sat, nang cao dé chinh xac trong quan ly, va
gidm thiéu tac dong tiéu cwc dén mai truong. Tuy
nhién, viéc trién khai cac cong nghé nay dbi mat
véi mot sé thach thire quan trong. Mét trong nhiing
van dé Ion nhét la yéu cau phat trién nhan luc sb
c6 kha nang lam chi cac cong nghé mai, dong thoi
cai thién ha tang cdng nghé hién cé trong nganh.
Diéu nay doi hdi s phdi hop chat ché gitra cac co
quan nha nuéc, cac doanh nghiép, va cac td chirc
nghién ctru dé tao ra méi trwong thuan lgi cho qua
trinh chuyén ddi sb.

Hon nira, nganh than can tap trung vao viéc xay
dwng mot chién lwoc dao tao va phat trién ngudn
nhan Iwc co trinh dé cao trong cac linh vwe cong
nghé théng tin, tw déng hoéa va phén tich d liéu,
tir d6 d&m bao rang cac céng nghé duoc trién khai
c6 thé tbi wu héa hiéu qua va bén virng trong dai
han. Viéc xay dwng chinh sach hoé tro va khuyén
khich d4u tw vao ha tang cong nghé sé la yéu té
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chuyén dbi sb trong nganh than Viét Nam.
4. KET LUAN

> Chuyén ddi sb trong nganh than khéng chi &
xu hwéng tat yéu ma con la yéu cau sbéng con dé
nang cao ndng suat, giam chi phi, d&m bao an toan
va thuc hién cam két phat thai rong bang “0” vao
nam 2050. Kinh nghiém ttr cac quéc gia nhw Trung
Qubc, Uc, Indonesia va Nga cho thay viéc ap dung
IoT, Al, ty dong hoa va blockchain mang lai hiéu
qua rd rét vé téi wu hoa san xuét, quan ly chudi
cung rng, cai thién an toan lao déng va giam phat
thai moi trwdng;

> Dbi voi Viet Nam, cac bai hoc rat ra bao gom:
(i) d&t muc tiéu chuyén dbi s6 phu hop theo quy mé
mé va diéu kién dia chét; (i) wu tién tw dong héa
cac khau nguy hiém va trién khai giam sat théng
minh dé& gidm thiéu rai ro; (iii) xdy dwng trung tam
diéu hanh sb va ha tAng dir liéu ddng bo; (iv) phat
trién ngudn nhan luc sb va co ché chinh sach
khuyén khich dau tw céng nghé;

> Nhuw vay, chuyén dbi s6 s& la nén tang dé
nganh than Viét Nam hién dai hoa, nang cao nang
Iwc canh tranh, gop phan bdo d&m an ninh nang
lwong qubc gia va huéng téi phat trién bén vivng
trong ky nguyén céng nghiép 4.0.
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ABSTRACT

Vietnam’s coal industry plays a crucial role in ensuring national energy security, yet it is facing
numerous challenges such as rising extraction costs, increasing coal imports, requirements for emission
reduction, and the need to enhance occupational safety. Digital transformation (DX) is considered a
strategic solution to optimize production, reduce costs, modernize management, and move towards
sustainable development. This study employs PEST and SWOT analysis methods to assess both macro
and internal factors influencing the digital transformation process of Vietnam’s coal sector. The results
show that the industry has advantages in terms of resource endowment and strategic role, but remains
constrained by outdated technology and a shortage of digital human resources. Based on this, the study
proposes a three-stage digital transformation roadmap: (i) building digital infrastructure and standardizing
data (2022-2025); (ii) optimizing and automating production processes (2025—-2030); and (iii) establishing
a smart industry based on loT, Al, Big Data, Blockchain, and automation (post-2030). At the same time,
the paper compares experiences from China, Australia, Indonesia, and Russia to derive lessons for
Vietnam: setting clear targets by mine scale, prioritizing automation in hazardous operations, establishing
digital control centers, and investing in industrial network infrastructure. The findings hold both scientific
and practical significance in guiding the coal sector’s digital transformation, contributing to energy security
assurance, and achieving the national commitment of net-zero emissions by 2050.

Keywords: coal industry, digital transformation, PEST analysis, SWOT analysis, loT, Al, Big Data,
Blockchain, automation in mining, sustainable development
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