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The future of open-pit mining in Vietnam: opportunities,
challenges, and pathways to sustainability

Tran Quang Hieu!23* Nguyen Anh Tuan!?3, Do Ngoc Hoan!23, Xuan-Nam
BuiZ345, Nguyen Van Duc36
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ABSTRACT

Vietham possesses a diverse and abundant reserve of mineral resources, including rare earth
elements, titanium, coal, bauxite, and construction-grade stone—critical raw materials that
underpin industrialization, economic modernization, and sustainable growth. In the context of
global energy demands and strategic resource competition, open-pit mining continues to play a
central role in Vietnam's mining industry. However, this sector is facing significant challenges,
including resource depletion, environmental degradation, greenhouse gas emissions, and
increasingly stringent sustainability requirements. This paper provides a comprehensive analysis of
both the opportunities and the critical challenges associated with open-pit mining activities in
Vietnam today and in the foreseeable future. Based on a review of current practices and emerging
trends, the authors propose strategic directions to enhance operational efficiency, reduce
environmental impacts, and support a transition toward more sustainable and environmentally
responsible mining practices. Emphasis is placed on the integration of advanced technologies,
modern management frameworks, and innovation-driven policy instruments within the mining
sector.

Keywords:
Open-pit mining; Sustainable mining; Mineral resources; Eco-friendly mining technologies;
Environmental impact mitigation.
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Twong lai nganh khai thac mo 16 thién tai Viéet Nam: Co hoi,
thach thirc va cac dinh hwéng phat trién bén virng

Tran Quang Hiéu!23* Nguyén Anh Tudn'23, D& Ngoc Hoan!2?3, Bui Xuan
Nam?345, Nguyén Van Dirc36

' Trwong Pai hoc M - Pia chdt, Ha Néi, Viét Nam

2 Hoi Khoa hoc va Cong nghé mao Viét Nam, Ha Néi, Viét Nam

3 Hoi Ky thudt nd min Viét Nam, Ha Noi, Viét Nam

# Phong Phdt trién Bén vikng Tai nguyén va Méi trwong, Vién Céng nghé Tién tién, Truong Pai
hoc Tén birc Thang, Thanh phé Hé Chi Minh, Viét Nam

5 Khoa Méi truomg va An toan Lao dong, Trwong DPai hoc Ton Pirc Thang, Thanh phé Ho Chi
Minh, Viét Nam

¢ Vién khoa hoc Dja chdt va Khodng san Viét Nam, Ha Noi, Viét Nam

TOM TAT

Viét Nam c6 nguon tai nguyén khodng san phong phi va da dang, bao gém dat hiém, titan, than,
bauxite va da lam vat liéu xdy dung - nhitng nguyeén liéu thiét yéu cho qud trinh céng nghiép héa,
hién dai héa va tdng trudng bén virng. Trong boi canh nhu cdu ndng lwong toan cdu va canh tranh
chién luoc vé tai nguyén gia tang, khai thdc mé 19 thién tiép tuc gitt vai tro chii dao trong nganh
cong nghiép khai khodng ctia Viét Nam. Tuy nhién, linh vwc nay dang doi mat véi nhiéu thach thire
Iém nhuw suy giam triv lwong, suy thodi méi trwomg, phdt thai khi nha kinh va cdc yéu cdu ngay cang
khat khe vé pht trién bén viing. Bai bdo nay phan tich téng thé nhiing co héi va thdch thitc chinh
trong hoat dong khai thdc mé 16 thién tai Viéet Nam hién nay va trong twong lai. Trén co sé ddnh
gid cdc xu hwéng va thwe tien gan ddy, nhom tdc gid dé xudt cdc dinh hwéng chién luoc nhdm nén
cao hiéu qud khai thdc, gidm thiéu tdc dong tiéu cwe dén méi trwong va thic ddy qud trinh chuyén
doi sang mé hinh khai thdc than thién va bén vieng. Cac gidi phdp duwoc dé xudt tdp trung vao viéc
tng dung cong nghé tién tién, mé hinh qudn tri hién dai va chinh sdch hd tro déi méi sdng tao trong
nganh khai khodng.

Tir khéa: khai thac md 16 thién; khai thac mé bén vimg; tai nguyén khoang san; cong nghé khai
thac than thién m6i trwong; giam thiéu tac dong méi trwong.

1. M¢& dau

Theo Dinh hwéng phat trién nang lwong quéc gia thoi ky 2021-2030 tdm nhin dén 2050
(theo Quyét dinh s6 893/QD-TTg ngay 26/7/2023 clia Thi twéng Chinh phii phé duyét Quy
hoach tdng thé nang lwong qudc gia thoi ky 2021-2030 tAm nhin dén 2050) [9] cho thay linh
virc khai thac tai nguyén khoang san dwoc tri trong tién phat trién. Theo thong ké, trén lanh
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thé Viét Nam da phat hién dwoc trén 50 trong s6 66 loai khoang san pho bién nhat trong vo
trai dat voi khoang hon 5000 mo va diém quang, trong d6 cdc nhom nguyén liéu khoang cé
mirc d6 trién vong nhw sau: Trién vong kha (than, apatit, bauxit, da vat liéu xay dung, titan,
dat hiém..), trién vong (vang, chi - kém, thiéc, vonfram, sat, dong, antiman, fluorit, cat thuy
tinh,...) va trién vong kém hon (cao lanh, graphit, mangan, barit, niken, fenspat, diatomit,
bentonit,..). Theo phé duyét chién lwgc dia chat, khodng san va céng nghiép khai khoang
dén nam 2030, tam nhin dén nam 2045 la tiép tuc thim do cdc khodng san quan trong
chién lwoc (urani, dong, niken, apatit, dat hiém, kim loai hiém), wu tién thim do cac mé
quang an sdu dap ng nhu cau khai thac, ché bién déi véi cac khoang san c6 quy mé lon
[10].

Nhirng diéu trén tiép tuc khang dinh vai tro dac biét ciia nganh Khai thac mé 16 thién
(KTMLT) d6i v&i nén kinh té vi mo, bao dam stv dung hiéu qua tai nguyén va nang lwong, it
carbon, vimg chdc an ninh nang lwong quéc gia va thic diy phat trién nhanh, bén vitng dat
nuwdc, xay dung nén kinh té doc lap tw chi, nang cao doi séng Nhan dan va bao dam qudc
phong, an ninh [3, 4, 5].

Tuy nhién, dé dap ¢ng dugc nhu ciu cta nén kinh t€ qudc dan va trong twong lai thi
nganh KTMLT con phai d6i mat véi khong it nhirng thach thirc nhw diéu kién khai thac ngay
cang kho khan tai nguyén ngay cang can kiét, tinh trang khai thac khoang san trai phép, cac
van dé tin thu t8i da tai nguyén, bao vé mdi treorng va phat trién bén virng ngay cang chat
ché va nghiém ngat hon. Bai bao nay phan tich nhirng co hoi va thach thirc chinh trong hoat
dong KTMLT tai Viét Nam hién nay va trong twong lai. Trén co s& danh gia cac xu huéng va
thuc tién gan day, nhom tac gia dé xuat cac dinh hwéng chién lwoc nham nang cao hiéu qua
khai thac, gidm thiéu tac dong tiéu cwc dén moi trwomg va thuc ddy qua trinh chuyén doi
sang mo hinh khai thac than thién va bén viing. Cac giai phap dwoc dé xuat tip trung vao
viéc trng dung cong nghé tién tién, mo hinh quan tri hién dai va chinh sach ho tro doi mai
sang tao trong nganh khai khoang.

2. Thwce trang vé nganh Khai thac mo 10 thién cua Viét Nam
2.1. Thwc trang cdp phép khai thac khodng sdn

Theo “Béo cdo tinh hinh quén ly nha nwéc vé khodng san trén pham vi toan quéc nam
2024 cua Bo Nong nghiép va Méi truong” tinh dén hét thang 12 nam 2024 [1], tong s6 Gidy
phép tham do/khai thac khoang san dang con hiéu luc trén ca nwéc la 3.566 Giay phép, trong
do:

- S0 Gidy phép do Bo Tai nguyén va Moi trwong cap phép con hiéu lwc la 456 Gidy phép,
bao gom: 16 Gidy phép tham do khodng san va 440 Gidy phép khai thac khoang san con hiéu
luc tir ndm truwde chuyén sang va cdp mdi, gia han trong nam. S6 Gidy phép khai thac hét hiéu
lwc trong nam: 07 Giay phép.

- S6 Gidy phép do UBND céc tinh cidp phép con hiéu lwc la 3.110 Gidy phép, bao gom:
248 Gidy phép tham do khoang san va 2.862 Gidy phép khai thac khoang san con hiéu luwc tir
nam trwée chuyén sang va cap mai, gia han trong nam. S6 Gidy phép khai thac hét hiéu luc
trong nam: 204 Giay phép.

2.2. Thuctrang khai thac than

Tong san lwong san xudt than ctia ca nwdc ca nam 2024 dat 44,3 triéu tan, giam 10,06%
so v&i nam 2023; trong do, san lwong cta tinh Quang Ninh chiém ty trong cao nhat 85,94%
(thu hep so v&i mirc 93,85% cua nam 2023) [1]. Vi quy mé dién than nhw hién tai, wéc tinh
than trong nuwéc chi dam bao cho san xuit dwédi 20% téng san lwong dién; cdc nha may con lai
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phai nhap khau than, hodc st dung than trén. Trong s6 d6 ¢6 3 mo lon & khu vue Quang Ninh
v&i san lwong nam trén 2,0 triéu tan, khai thac kha quy mé véi trang thiét bi twong doi hién
dai, d6 1a cac mo Coc Sadu-béo Nai, Cao Son (Cam Phd), Ha Tu (Hon Gai).., con lai la cdc mo
vira va nho hodc cac diém khai thac 16 via c6 san lwong nho hon 500 ngan tin/nam.

M6 than Coc Sau-Deo NaiTKV M@ than Cao Son - TKV Mo than Ha Tu - TKV

Hinh 1. Hinh dnh cdc mé than ¢ thién lén thugc TKV cung Qudng Ninh

Cac mo 16 thién 16n vung Quang Ninh tién phong trong &ng dung céng nghé va
chuyén doi s6 trong san xudt va quan ly. Trudc ap lwc vé san lwong, chi phi va yéu cau phat
trién bén virng, cong ty da trién khai hang loat giai phap sang tao nhw s6 héa ho so thiét bi,
theo doi gior hoat dong, bao dudng, tinh trang ky thuét; st dung phan mém chuyén dung
cua KOMATSU, CATERPILLAR dé phén tich dir liéu hop den, t6i wu hiéu suit; ap dung GPS
giam sat thiét bi, tiét kiém chi phi; nghién cu tw dong héa tram dién, tram bom nhdm ning
cao an toan. Hién cong ty dang xy dung hé thong quan ly thiét bi toan dién tich hgp Al dé
dw doan hong héc, chuyén sang bao tri chi dong, dong thoi chi trong dao tao nhén lwce va
khuyén khich sang kién cai tién.

Cong nghé khai thic dwoc st dung trén cdc mo 1a hé théng khai thac (HTKT) doc
mot bo hodc hai bo cong tac, hao mé via dwoc dao bén vach via than dwgc khiu tir vach
sang tru theo phéan ting, dit da dwoc bdoc toan ting véi gwong bén hong, chiéu cao tang
12+15 m, chiéu rong mat tang tir 35+60 m, géc nghiéng b& cong tac 16+18°, mot s6 mo st
dung HTKT c¢6 géc nghiéng b cong tac 1on 24+32. bat da do6 vao bai thai trong hodc bai thai
ngoai.

Thiét bi str dung trong cac khau cong nghé trén cac mo bao gom:

- Cac mdy khoan xoay cau CbllI-250, XBS- 250MN (Nga), DML-1600, DM-45LP
(Ingersoll Rand) c6 dwong kinh 200+250 mm; may khoan xoay ciu thiy lwc CAT MD6250
(Hoa Ky); cac may khoan dap xoay thuy lwc PANTERA-1100, PANTERA-1500, TITON-500
(Tamrock), CM-115, CM-117 (Atlas Copco) c6 dwong kinh 100+175 mm;

- Céc loai thuéc né ANFO thwong, ANFO chiu nwérc, cac loai thudc né Nhii twong roi,
nhil twong bao goi, thuéc nd AD1; dp dung cdng nghé co gidi hoa tw dong hoa trong san
Xuat va nap thuéc n6 ANFO va NTR bang céac thiét bi tron nap chuyén dung tai cac khai
trwong 16 thién. Ap dung phwong phap né min phi sai phi dién tién tién dam bao an toan va
hiéu qua.
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>,

Hinh 2. May gat CAT D155

- Cac loai may Ui c6 cong suat 180300 cv nhw D-8N, D-9N, D-10R (Caterpillar), T-
170 (Nga), D-85A (Komatsu) dwoc dung dé thai da trén bai thai hoac 1am toi so bo dat da
khi lap thém rang x¢i

va Mdy khoan xoay cliu CAT MD6250 trén mo than I9 thién-TKV

Hinh 3. Str dung mdy quay camera téc dd cao dé giam sat vu né va dp dung
co gioi héa nap min trén cac mao than o thién - TKV

- Céc loai may xuc tay gau (MXTG) ¢6 E=4,6-8 m? nhu EKG-4,6B, EKG-5A, EKG-8I
(Nga); cac loai may xidc thuy lwc gau thuan (MXTLGT), may xuic thuy lwe gau ngwoc
(MXTLGN), may boc ¢6 E=1,5+12 m?® nhw PC-200, PC-220, PC-650, PC-750, PC-1250, PC-
1600, PC-1800 (Komatsu), EX-350, EX-600, EX-750, EX-800 (Hitachi), CAT-330, CAT-345,
CAT-365, CAT-375, CAT-5090, CAT-L90C, CAT-992C (Caterpillar) dé xic béc dat da va than;
Cac may xuc dwgc trang bi hé thong kiém soat tinh trang thiét bi hoat dong theo ding tiéu
chudn xuit khau cia Nha san xudt Komatsu Nhat Ban, theo doi hoat dong may tr xa
Komtrax Plus.
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Hinh 4. Bong bé thiét bi O t6 + MXTL trén mé than 1§ thién - TKV

- Cac loai 6 tb tw d6 c6 tai trong tir 12+130 tan nhw KrAZ, KAMAZ, BelAZ-540, BelAZ-
548, BelAZ-7522, BelAZ-7527, BelAZ-7555E, BelAZ-7548D (Nga), HD-320-3, HD-325-5, HD-
465-5, HD-785-5, HD785-7 (tai trong 91 tin) (Komatsu), A30, A35, A40 (VOLVO), CAT-
769D, CAT-773E, CAT-777D, (Caterpillar) dé van chuyén dat béc va than. Xe tai BELAZ
75131 tai trong 130 tin chinh thirc dwa vao hoat dong tai moé than Ha Tu tir nam 2019, tuy
nhién do mdt s6 ly do ma loai xe nay chwa phu hop véi diéu kién khai thac mo, khong phat
huy dwoc hét tinh nang, hiéu qua lam viéc.

Cac mo than 16 thién 1dn ving Quang Ninh da dwa vao st dung phan mém CNTT méi
(Google Sheets) dé ghi biéu, thong ké chuyén truc tuyén cho cac phwong tién, thiét bi may
xuc, 6 to hoat dong trong ca san xudt... Cic cong ty ddy manh cong tac nghién ctru va tng
dung thanh cong cac phan mém phuc vu cong tac quan tri doanh nghiép, quan ly diéu hanh
san xuat. Nhiéu phan mém dang phét huy hiéu qua tich cwc, nhw: Nhat [énh san xuat truc
tuyén trén thiét bi di dong; Ghi biéu thong ké chuyén xe nwoc theo cung do trén Google
Sheets; Lap phiéu dé nghi mua, cip, nhip phé liéu, ké hoach vit tw; 'ng dung cim méc, do
16 khoan bang GPS cam tay thay cho phwong phap truyén théng; Hé théng camera online
trén khai trueomg, GPS, thuéc do diu trén cac thiét bi khai thac, 6t6, hé thong cap phat nhién
liéu thong qua vong ring (ring fuel delivery system).

Giai doan nhirng ndm tré lai day, TKV da ddy manh nghién ctru, ap dung céc phan
mém tinh toan khoi lwong mo, thiét ké, quan ly, diéu hanh mo twong dwong cac nwéc co
nganh coéng nghiép mo phat trién nhw HSMo, Surpac, MineSight...; nghién ctru, thit nghiém,
tién téi 4p dung hé thong cdp phat, gidm satnhién liéu tw dong.

2.2. Thwctrang khai thac quang

Hién nay & Viét Nam c6 dén hang tram diém khai thac quang 1§ thién, nhuw cac mo
khai thac quing Apatit & Cam Duwong - Lao Cai (trit lwgng 2,5 ty tin); quing sat tai Trai Cau
- Thai Nguyén, Ngwrm Chang - Cao Bing; cdc md quang chi kém & Cho bon - Bac Kan, Lay
Hit - Thai Nguyén va mot s6 mo khac thudc cac tinh Tuyén Quang, Ha Giang, Yén Bai, Thanh
Ho4,... quang déng c6 cac mo lén, dién hinh nhw moé déng Sin Quyén - Lao Cai (co trir lwgng
trén 50 triéu tdn), moé dong-niken Ban Phiic; quang Cromit dién hinh c6 & C6 Pinh - Thanh
Hoa...

Hinh. 5. Mé Dong Sin Quyén - Lao Cai Hinh 6. Mé Ddng Td Phoi - Lao Cai
Cong nghé khai thac dwoc strdung trén cac mo la HTKT doc mot bo hodc hai bo cong
tac, dat da do vao bai thai trong hoac bai thai ngoai.
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Thiét bi str dung trong cac khau cong nghé trén cac mo bao gom:

- Cac may khoan xoay cau, d = 250 mm, May khoan KQG, d = 152165 mm, May
khoan dap - xoay Sunward dwong kinh dk = 165mm do Trung Quoc ché tao va may khoan
dap - xoay Fukukawa dwong kinh 76+90 mm dé khoan pha mé chéin tang, x& ly da, quang
qua cd, lam dwong va cong tac phu trg khac

- Cacloai thuéc n6 ANFO thwong, ANFO chiu nuwéc, cac loai thuoce nd Nhi twong roi,
nhil twong bao goi, NT-13; ap dung céng nghé co gi¢i hoa tw dong hoa trong san xuat va
nap thuéc n6 ANFO va NTR bang cac thiét bi tron nap chuyén dung tai cac khai trwong 16
thién. Ap dung phwong phap né min phi sai phi dién tién tién ddm bdo an toan va hiéu qua.

- Cac loai may xuc tay gau (MXTG) c6 E=4,6+8 m? nhw EKG-5A (Nga); cac loai may
xic thuy lwe gau thuidn (MXTLGT), may xic thuy luc gau nguwoc (MXTLGN), may boc co
E=1,5+5 m3 nhw CAT-365B, PC600, PCB00 dé xtc boc dat da va quang.

- Cac loai 0 to twr d6 c6 tai trong tir 55+60 tdn nhw HD465-7R, HD-325, CAT 773E dé
van chuyén dat béc va quang

- Cac loai may ui c6 cong suat 180+300 cv nhw D85EX 320 HP, 220 HP, 240 HP dwoc

dung dé thai da trén bai thai.

L.
Hinh 7. Dong bo thiét bi str dung trén cdc mé qudng déng khu viec tinh Lao Cai

Bdng 1. Két qud khai thac mot sé loai quang nam 2024 [1]

TT Loai khoang san Pon vi tinh s:;;:rlgl?géihlgl?:ig
1 Apatit tan 4.704.207
2 Pong tin 3.924.453
3 Thiéc - vonfram tan 1.556.312
4 Chi kém tan 283.142
5 Sat tan 2.008.708
6 Bauxit tan 7.727.784
7 Kaolin - felspat tan 533.493.756
8 Titan tan 170.655
9 Antimon tan 6.239.456
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Hién tai, Cong ty Co phan Cromit C6 Pinh Thanh Hoéa - Tap doan Cong nghiép Than -
Khoang san Viét Nam dang gip nhiéu khé khan, dac biét 1a do chwa dwoc chip thuin chu
treong dau tw doi voi Du an diéu chinh khai thac va tuyén quang cromit tai mo C6 Pinh tir
40.000 tAn mo6i nam 1én 80.000 tdn mdi nam. Do d6, cong ty chwa thé san xudt dwoc quing
cromit va ferocrom. Trong nam 2024, san luwgng tiéu thu tinh quang cromit (ton kho tir cac
nam trudc) chidat 300 tan, twong dwong 7,9 phin tram so véi ké hoach nam.

Quang bauxite ¢ & cac tinh Kontum, Pac Lac, LAm Dong, Binh Dwong, Ha Giang, Cao
Bidng nhwng nhiéu nhét tap trung & Tay. Tap doan Cong nghiép Than-Khoang san Viét Nam
(TKV) cho biét nam 2025 da giao cho Cong ty Nhom Dak Nong ké hoach san xudt kinh
doanh v@i cac chi tiéu chinh nhu: San lwong quang nguyén khai la 4,08 triéu tan, san lwong
quang tinh la 1,69 triéu tan, san lwong alumin quy déi 1a 650.000 tan; Cong ty Nhom Lam
bong - TKV dat muc tiéu san lwong quing nguyén khai khai thac dat 4.300.000 tdn, san xuat
alumin quy doi dat 650.000 tan, alumin tiéu thu dat 600.000 tan.

Cac mo quang Bauxite ap dung cong nghé khai thac phu hop véi hé théng khai thac
doc, mot b cdng tac, c6 vén tai, st dung bai thai trong két hop hoan thé theo dang cuén
chiéu gitp giam t6i da anh hwong ciia hoat dong khai thac dén moi tridmg mo, ddy nhanh
qua trinh hoan thé, phuc hoi méi trwdng [2]; Nghién ctru dwa vao st dung 6 té khung mém
trong van chuyén dat da, quang dé nang cao ning lwc van tai trong diéu kién thei tiét mua
kéo dai tai khu vwre Tay Nguyén, két hop véi sir dung so d6 cong nghé xtic béc, mo hinh chat
tai pht hop...

Hinh 9. Mé qudng Bauxite tai Céng ty
Nhém Ddk Néng Nhém Lam Pong

Ngoai ra, con c6 hang chuc mo sa khoang ven bién nhw inmenit (Titan), zircon, rutin,
moganit, monazit,.. & Bau Doi, Chum Giang - Binh Thuan, Na Hoe, Cdy Tram - Thai Nguyén
va rai rac ¢ cac tinh Quang Ninh, Thanh Hod, Ha Tinh, Quang Binh, Quang Tri, Thira Thién
Hué, Binh Dinh, Phi Yén, Viing Tau,.... Tuy nhién, da phin cAc mé quing nay dang khai thac
voi qui moé nho thiét bi twong ddi lac hdu va chua déng bd.

Mac du mo Apatit Lao Cai la mot mé KTLT twong doi co quy ct trong khai thac
quang nhwng dong bo thiét bi hién nay vin con kha khiém tén, bao gom cac may khoan dap
BMK-4M, XVB-2M, XBU-100G (Nga); cac MXTG EKG-5A, E-2503, E-1001 (Nga); cdc may xtc
thuy lwc (MXTL) PC-450, PC-600 (Komatsu - Nhdt Ban); cac 6 t6 KrAZ, KAMAZ, BelAZ-540A
(Nga); may ui T-130 va C-300 (Nga).

Nhin chung cadc mo khai thac quang déu sir dung céc thiét bi ¢é cdng suit nho, lac
hau, khéng dong b dan dén thyc té€ 1a chwa dap (ng dwoc san lwong yéu cau, gy ton that
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tai nguyén va anh hwong nghiém trong téi méi trwong sinh thai dac biét 1a & cac mo sa
khoang.

Hinh 10. Pong bé thiét bi khai thdc tai mé Apatit - Lao Cai

2.3. Thwc trang khai thac Khodang san lam vat liéu xay dung (VLXD)

Theo thong ké, hién nay & nuwdc ta cd khoang trén 600 khu vue khai thac VLXD cac
loai v&i san lwong hon 30 triéu m3 da va hang tram triéu m3 cat so6i moi nam, tap trung
phan 1&n & cac tinh phia Bac va rai rac & cac tinh phia Nam. Cac mo khai thac VLXD rat khac
nhau vé qui mé, cong nghé khai thac, thiét bi st dung,.... Xét vé goc dé cong nghiép va qui
mo khai thac, ¢6 thé chia cac mo VLXD ¢& nuwéce ta thanh hai nhom chinh 1a nhém cac mo ap
dung cong nghé khai thac co gi¢i theo 1op bang hodc lép xién, van tai truce tiép hoac xic
chuyén va nhom cac mo ap dung cong nghé khai thac ban co gi¢i hodc thu cong, khai thac

theo 16p xién, cat ting nho hoac 1¢p xién khiu theo kiéu tw do [6].
: GGG 7 T AT i ST : S 7%

Gy

Bang 2. Két qud khai thdc mgt sé logi khodng san VLXD nam 2024 (1]

Loai Pon vi San’lu'o’nvg Loai bon Sanllwqqg
TT C . . . - | khoangsan | TT , 3 e ok khoang san
khoangsan | tinh . . khoangsan vitinh . .
nguyén khai nguyén khai
N Vat liéu san
1 | trang, davoi m3 12928496 | 7 |, m3 442.122.982
; lap
bot
2 | bavoi XM tan 33.450.989 | 8 | Cattrang m3 1.967.183
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Pasét XM tan 3.533.644 9 Thach anh tan 70.837
Da vo6i lam 5 bPa cac loai 5

VLXDTT m 29.949379 | 10 lam VLXDTT m 70.096.292
Catsoi m3 107.204.432 | 11 | Antimon tin 6.239.456
i;g?“h m3 3.808.667 | 12 | Puzolan tin 2.980.686

Néu nhu cac mo than, mé quang dang sir dung cac thiét bi 1én, twong déi hién dai,
dong bo nhw may khoan dap - xoay khi nén, thuy lwc cia Nhat Ban, Thuy Dién, Phan Lan,
M§,... c6 dwong kinh 75-175 mm, cac may khoan xoay cau c6 dwong kinh téi 250 mm clia
Nga; cac MXTL va may bdc ¢6 E=1-5 m3 cta cac hang Komatsu, Hitachi, Samsung, Huyndai,
Caterpiller,... thi & cac mé VLXD chi yéu dung cac thiét bi nhd, lac hiu nhw cadc may khoan
cam tay c6 dwong kinh 32-46 mm; cac may xic dién va MXTLGN c6 E=0,5-1,0 m3; cAc 6 to
c6 tai trong 5-10 tin, d6i chd con dung cong néng; thiét bi nghién sang c6 cong sudt nhé chi
yéu ctia Trung Qudc. Cong tic khoan né min ap dung cic phwong phap né min bang day né,
né min dién va vi sai phi dién véi cac loai thudc né chi yéu loai ANFO, Nhii twong, AD-1.
Viéc cac mo VLXD ap dung cac dong bo thiét bi ndy c6 nguy co cao vé mit an toan lao dong
cho ngwoi va thiét bi, anh hwdng nghiém trong téi moi truedng sinh thai va canh quan khu
vire.

4. Nhirng thoi cor va thach thirc hién nay caa nganh KTMLT Viét Nam
4.1. Nhirng thoi cor

Co thé khai quat nhirng thuén lgi va xu huéng tich cwc ctia thé gidi cling nhu trong
nuwécdoi voi nganh KTMLT nhuw sau:

- Nhu cdu thi trwong trong nwérc va quéc té'tdang cao:

Trong béi canh chuyén déi nang lwong xanh, dich chuyén nidng lwong tir cic nguon
nhién liéu hoa thach sang nang lwong sach khong con la xu hwéng mang tinh khuyén nghi, ma
da tror thanh yéu cau cip thiét va bat budc trong béi canh bién déi khi hau toan cau, an ninh
nang luong suy giam va cam két trung hoa carbon ctia hau hét cac quoc gia. boi véi Viét Nam,
dé dat muc tiéu phat thai rong bang 0 vao nam 2050, nhu cau déi véi cac khoang san thiét yéu
nhu lithium, nickel, cobalt, dat hiém va doéng sé ting tir 3 -7 Ian so véi mikc hién tai, dic biétla
trong cac linh vuc pin lwu trit, xe dién va ha tang nang lwong téi tao. Do vy, Nganh KTMLT sé
c6 vai tro quan trong doi véi phat trién kinh té, dong gop quan trong vao GDP va ngan sach nha
nuoc, la chia khoa dé phat trién bén virng, khai thac hiéu qua tai nguyén va dua Viét Nam tirng
budrc tién vao ky nguyén cong nghiép ning lwong xanh.

- Ap dung coéng nghé khai thdc tién tién va céng nghé thong tin:

Nhitng nam gan day, nhirng may khoan dwong kinh 1én, hién dai bat dau xuét hién.
Nhiéu hang lon nhw Ingersoll-Rand, Bucyrus-Erie, Tamrock... sdn xudt may khoan xoay cau
duong kinh 160-380 mm, sdu t¢i 55 m, cé diéu khién tw dong; xu thé m&i con c6 may
khoan xoay cau-nhiét dwong kinh 400 mm, sdu 19 m ma khéng phai ndi ciing 12 mot xu thé
ma&i. Mot s6 dong mdy khoan tw hanh c6 tich hop GPS va hé thong diéu khién tu dong phé
bién trong khai thac mo 16 thién hién nay goém: May khoan Epiroc Pit Viper series (PV-271,
PV-351) - tich hop hé thong AutoDrill va dinh vi GPS dé khoan chinh xac theo lwdi, may
khoan Sandvik DR412i /DR416i - dung GPS + hé thong iSeries dé khoan tw dong va giam
sat tir xa, mdy khoan CAT MD6250 - hd tro Cat Terrain for drilling (GPS-based guidance)
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dam bao vi tri va dd sau chinh xac, may khoan Komatsu ZT44 - khoan ty hanh voi diéu
khién GPS va giam sat qua loT.

Hién nay & cac chu yéu st dung thudc né ANFO, AD1 va cac loai thudc n6 nhii twong
véi cac dic trung nang lwong nd trung binh nhw: NTLD, NTLD2,P113, .. dung dé né min cho
cac mé ham 16 khong c6 khi bui né va dung cho mo 16 thién. Khi str dung cac loai thudc no
nay kha ning, hiéu qua pha v dit da clirng trong n6 min con chwa cao, chi tiéu thudc né con
16n do nang lwong né cia thudc nd maéi & dang trung binh. D& lam moi né trong n6é min 16
thién hién nay 100% dang dung moi nd niang lwong cao dang duc voi thanh phan chu yéu la
TNT, nhw mdi né nang lwong cao: VEO5A, MN31, TMN-15H.... Pu diém cta cac loai moi nay
1a kich né t6t cac loai thuéc né kém nhay nhu ANFO, NTR, cac loai thu6c n6 kém nhay
khac.., dé st dung. Do vay, thuéc né nhii twong nang lwong cao HPEX-01 st dung tot dé
lam mdi né thay thé mdi nd nang lwong cao Pentolite (khong chira cac chat nhay n6, khong
nhay v&i va cham va ngon Itva) do d6 qua trinh thi c6ng né min an toan hon, it doc hai hon,
gia thanh ré hon, sé mang lai hiéu qué kinh té cao nhung van cé nang lwong né cao. Di kem
véi cac loai chdt né trén, hang loat cac phuwong tién n6 hién dai nhw né min phi dién hodc n6
min dién v&i kip né dién tir, cho phép thiét ké cac so do né vi sai téi tirng 16 khoan véi thoi
gian gian cach tir 1-2 ms; giam duwoc ti da bién do cwc dai clia song chan déng n6 min so
véi khi dieu khién bang kip dién thong thuong.

Ngoai phwong phap pha vér dit da bang cong nghé khoan-né min truyén thong,
nhiéu mo 16 thién trén thé gi¢i trong thoi gian gan diy da st dung cac thiét bi may x¢i, may
lién hop phay cét, dau dap thuy lyc va may xtc co co cau rang gau dac biét. Hién nay, nguoi
ta di ché tao dwoc nhitng may x&i cé trong lweng lam viéc 100-135 tan, cong sudt 600-
1100 KW, chiéu siu x&i 1,6-2,0 m trong dat da co toc do truyén am duwdi 3000 m/s; dién
hinh nhw D-10N, D-11N (Caterpillar-My), D-475A, D-575A (Komatsu-Nhat Ban), T-500P, T-
50-01 (Nga),... Lam toi dit d4 bang may x&i khong chi c6 ¥ nghia vé mat mdi truong ma no
con 1a phuong phap cé gia thanh chi bang 40% so véi phwong phap khoan-n6 min.

May lién hop phay cat cla cac hang Wirtgen, Krupp, Man Takraf (Dtrc), Huron (My),
Voest-Apline (Ao) c6 thé khiu tryc tiép dit da c6 d6 bén nén téi 120 MPa ma khéng can
phai lam téi so bd. Pu diém clia no 1a giam dwoc ton thdt va lam ban quang, c& hat dét da
deu, thuan loi cho van tai bing bing tai, nAng cao do 6n dinh ctia bér mo, han ché 6 nhiém
moi truong, giam dwoc chi phi xic béc-van tai téi 2-3 [an so véi cong nghé truyén théng.

Cac dau dap thuy lwc cdng sudt 1én cda cac hang Krupp-Berco Bautechnik, Atlas-
Copco, Rammer, Furukawa, ... da dwoc trang bi cac bo phin chong rung, chéng 6n va bao vé
dé tré thanh nhitng phwong tién pha da c6 nang suét cao va tién dung, vi du chiéc HM-4000
ctia hang Krupp c6 thé dat ning sudt 230-680 T/h. Cac loai mdy xuc c6 co cdu rang gau dac
biét 1dp cac rang gau tich cic hoac nhw mét s6 chiéc MXTG cta hang P&H, Bucyrus-Erie
(My) hodc mot s6 chiéc MXTL cla cac hang Caterpillar, Terex Mining (My), Komatsu,
Hitachi (Nhat Ban), Demag, Liebherr (Dtrc),... dwoc trang bi nhirng loai gau xic ddc biét,
chuyén dung dé xtc boc cac loai dat da cing.

Trong nhitng nam gin day xudt hién cong nghé pha da bang khi CO2, day la phuong
phap hién dai thay thé cAc phwong phap dung thudc né. Thay vi dung chdt no gy nguy
hiém, coHng nghé nay str dung COz 16ng nén & ap sudt cao, COz tao ra lwc nd6 manh ma khong
gdy rui ro vé an toan lao dong. Céng nghé pha da bang CO2 la giai phap hiéu qua kinh té, an
toan va bao vé moi treorng, tuy nhién doi vai nhirng mo 16 thién 1on thi cong nghé nay chua
phai la giai phap toi wu.
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Cong tac xuc boc va van tai hién nay dworc ting cwong chuyén doi cac thiét bi hoat
dong theo chu ky bang nhiing thiét bi hoat dong lién tuc doi vdi cdc mo co dieu kién thich
hop hodc cac khau phu hgp trong mo, dong thoi mé rong cong suit cia thiét bi xtc béc va
tang tai trong cha thiét bi van tai. Chiéc may xuic réto ctia hang Krupp tai mé than nau
Rheinbraun- Dirc 1a vi du dién hinh cta loai thiét bi xtic béc lién tuc c6 ning suat cao trén
thé gi¢i (240.000 m3/ngay). Tuy nhién, han ché co ban cta loai thiét bi xtc béc nay 1a chi
xuc dwoc nhitng loai dat da mém, c6 do bén nén mot truc nhé hon 20 MPa. Cac hang ché tao
may mo nhu Marion, P&H, Bucyrus-Erie (My), Uran (Nga),... khong ngirng cho ra doi nhirng
chiéc may xuc hién dai, c6 dung tich giu lon va siéu 16m, c6 thé xic dwoc dit da nguyén khoi
c6 mirc do khé xidc 6-10. Dién hinh nhw chiéc MXTG P&H-4100XPB c6 E=52 m? dang hoat
dong tai mo than Wyoming (My) da dat ky luc vé nang suat boc dat da (26,7 triéu m3/nam),
hay nhuw chiéc may xuc gau treo P&H-2570WS c6 dung tich gau téi 120 m3 véi chiéu dai cin
128m va trong lwong lam viéc 1én téi 7271 tdn hodc chiéc may xdc tay gau kiéu boc da 16m
nhat thé gi¢i Marion Model 6360 c6 E=138 m3 dang hoat dong tai mé Illinois Coal Corp ctia
M§. Dén nay da xudt hién nhiéu hing ché tao MXTL néi tiéng nhw Liebherr (Dtrc),
Caterpillar, Terex Mining (My), Komatsu, Hitachi (Nhat Ban), Akerman, Euclid (Thuy Dién),
Polain (Phap), Samsung Huyndai (Han Qudc),... véi hang tram loai MXTL c6 E=0,1-52 m3 va
trong lwrong lam viéc 1,5-900 tan. Hién nay, chiéc RH-400 ctia Terex Mining cé E=52 m3,
trong lwong lam viéc 900 tan va CAT 6090 FS c6 E=52 m3, trong lwong lam viéc 1102 tin
chiéc PC8000-6 clia Komatsu c6 E=38 m3, trong lwgng 1am viéc 720 tin 1a nhirng chiéc
MXTLGT va MXTLGN lén nhét thé gioi [3, 4].

Bén canh céc thiét bi xic béc & trén, may bdc cliing dang dwoc str dung rong rii trén
mo 16 thién v&i chire nang nhw mét thiét bi xtic béc chinh, dic biét dbi véi cac mé khai thac
VLXD hodc cac mé c6 dat da cirng nhung da dwoc 1am toi tot; vi du dién hinh nhw chiéc WA-
1200-3 cua Komatsu c6 E=30 m3, trong lwong lam viéc 200 tdn, chay bang banh 16p dang st
dung tai cong ty Griffin Coal.

Xu hwéng sir dung 6 6 tai trong cao dwgc quan tim nham dam béo tinh dong bé ciia
cac thiét bi nay. Cac hang ché tao 6 to 16n hién nay trén thé gisi la Liebherr, Dresser (Dic),
Caterpillar, Unit-Rig (My), Euclid, Volvo (Thuy Pién), Komatsu (Nhét Ban),... véi nhiing
chiéc 6 t6 khong 16 nhw Liebherr T-282B (360 tan), CAT-797 (320 tin), Unit Rig MT5500
(310 tdn),...dwoc trang bi dong co dién, diesen hodc dong co turbo diéu khién dién tir voi
nhirng hé théng canh bdo van hanh dic biét. AP dung céc loai xe tai tw hanh (Komatsu
FrontRunner 930 E, 980 E; Caterpillar Command for Hauling (My): CAT 793F, 797F, 794
AC) dung cho céc xe tai siéu trong (haul truck) tai mo 16 thién, giip van chuyén dat da,
quang ma khong can tai xé ngoi trén cabin, ting an toan, gidm rui ro tai nan do yéu t6 con
ngwoi, khéng can lai xe ngoi trong cabin, tiét kiém chi phi nhan sw, Gitip t6i wu k& hoach
khai thac va bao duéng thiét bi.

- Duong 161 kinh té ctia Ddng va Nha nwéc két hop véi stcc manh néi luc thiic ddy phdt
trién nganh KTMLT:

Hé thong chinh sach kinh té thong qua cac bo luat (Luat Khoang san, Luit Moi
truong, Luat doanh nghiép,..) va cac van ban phap qui dwdi ludt khac cé lién quan téi linh
vuc hoat dong khodng sén da tao mot hanh lang phap 1y thong thoang, gitup cho cac doanh
nghiép KTMLT manh dan phét trién, ting cwdrng dau tw, lién doanh lién két vai cac déi tac
trong cling nhw ngoai nwéc, tan dung moi co hdi dé mé rong quy mé san xuét, lam cho hiéu
qua hoat dong khai thac kinh doanh khong ngirng dwoc cai thién.
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- Nguon nhén luc KTMLT ¢6 chuyén mén cao:

bong vai tro dong luc cho sw phat trién ctia nganh KTMLT trudce hét phai ké dén doi
ngl giang vién tai cac treong dai hoc, cac can bo khoa hoc ky thuat va cong nhan lanh ngheé
nang dong va tim huyét véi nghé nghiép, da biét tiép thu nhanh chéong nhirng thanh twu vé
khoa hoc cong nghé thé gi¢i va van dung sang tao, diéu chinh hop 1y cho phu hep véi diéu
kién tw nhién-ky thuat va kha nang kinh té cia minh. Bén canh do, con phai ké dén doi nga
nhirng ngudi lam cong tac quan ly nhay bén, da chuyén dai kip thoi tw duy lanh dao dé van
hanh cac qua trinh san xuat kinh doanh ctia doanh nghiép minh theo co ché kinh té thi
truong ngay mot thuan thuc.

4.2. Nhirng thach thirc

Trong thoi gian téi, trrde mat nganh KTLT 1a nhirng thach thirc khong nho, doi hoi
sw phan dau va nd lwc clia toan nganh, do 1a:

- Cac mo than 16 thién ngay cang khai thac xuéng sau, lam xuat hién cac van dé can
giai quyét nhw: 6n dinh bo mo cac khai treong sau trong diéu kién dia chat mo phic tap;
cong nghé van tai va thiét bi st dung hop ly cho cac mo 16 thién sau; qui hoach do thai, dac
biét 1a cua khu vuc than CAim Pha va Hon Gai, cac mé quang khu vie Lao Cai, hé thong thoat
nude va cong nghé xir Iy nwée thai; van dé moi treong, an toan vé sinh lao dong va xay
dwng mé hinh san xudt sach hon va than thiét véi moéi truong, ...

- Cac mo khai thac quing 16 thién, tuy qui mé va san lwgng chwa lén nhung cac van
dé vé cong nghé khai thac, dong bo thiét bi, ton that tai nguyén va lam ngheo quang trong
qua trinh khai thac, dic biét 1a van dé bao vé mo6i trwong va phat trién bén virng dang la
nhitng birc xtic, nhat 1a déi véi nhitng mé quang Bauxite, mo sat Thach Khé, mo Cromit C6
dinh va cacmo khai thac sa khodng trong thoi gian toi.

- Cac mo khai thac VLXD, dic biét 1a cac mo co cong nghé khai thac gap rat nhiéu kho
khan trong viéc duy tri cdc thong s6 cia HTKT, nang cao nang sudt thiét bi, ddm bdo an toan
vé sinh lao dong va bao vé mai truong sinh thai.

- Phan 16n cac doanh nghiép khoang san hién nay van hoat dong theo mé hinh khai
thac, ché bién tho, gia tri gia tang thap, &ng dung CNTT vao quan ly khai thac moé con han
ché, cong nghé lac hau va thiéu nang lwc két ndi vai chudi cung &ng toan cau véi hon 70%
khoang san xudt khau hién nay van dudi dang tinh quang hoac chwa qua ché bién sau, khién
Viét Nam bi yéu thé trong chudi gia tri khodng san nang lwgng va phu thudc vao bién dong
gia ca the gioi.

5. Cac dinh hwéng phat trién bén virng trong thoi gian téi cua nganh KTMLT trong
twong lai

Dé thoa man nhu ciu tang truwedng ndi trén, nganh KTMLT trong nhirng ndm t&i phai
déi mat véi nhivng thach thirc 1n nhuw: Tai nguyén ngay cang can kiét, nhat 1a & phan triv
lwong c6 chat lwong tot, co dieu kién khai thac thuén loi; stec ép vé tan thu toi da tai nguyén
, bdo vé méi trweong sinh théi va canh quan thién nhién ngay mot gia tang; xu thé héi nhap
khu vure va thé gi¢i kéotheo su leo thang gia ca dan dén lam ting chi phhi san xuat va lam
giam wu thé canh tranh sdn pham trén lgi thé gia cong lao dong thap, ... Trwdce bdi canh do,
giai phap t6i wu dé nganh KTMLT tiép tuc phat trién gitr dwoc vi thé cia minh trong viéc
dap (rng nhu ciu nguyén nhién, vat liéu khodng san cho nén kinh té qudc dan I3 hoan thién
va d6i méi cong nghé - thiét bi, dau tw phét trién theo chiéu sdu nham ting nang sudt hoat
dong va hiéu quda san xudt kinh doanh. V@ tong thé, cac giai phap do la:
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a. Tang cwong céng tdc qudn ly nha nwdc vé khodng sdan

- Nha nuwéc can xdy dung chién lwoc phat trién nganh Khoang san dén 2050, xac
dinh ro cdc nhém khoang san chién lwgc cho nganh ndng lwong méi, wu tién khai thac co
chon loc theo huéng phuc vu san xudt thiét bi nang lwong téi tao, pin, dong co dién va dién
tr cong nghiép. Song song, can long ghép cic muc tiéu khi hu, tiéu chuan phét thai va trach
nhiém tai ché vao khung phdp ly vé khoang san.

- Cong tac tham do, danh gia trir lwvong khoang san qudc gia chién lwoc (than, apatit,
cromit, chi - kém, titan, bauxit, sat laterit, da hoa trdng, cat trdng, dat hiém...) phai dam bao
tin cay, chinh xac, tuan thi theo cac quy dinh phap lu4t hién hanh dé nang cao hiéu qua
cong tac thiét ké, khai thac mé mét cach tin ciy va chic chan.

b. Chuyén ddi s6 trong tdi wu héa hoat déng khai thdc mé 16 thién

Nghi quyét s6 10-NQ/TW ctia Bo Chinh tri vé dinh hwéng chién lwoc dia chit,
khoang san va cong nghiép khai khoang dén nam 2030, tim nhin dén nim 2045 ban hanh
ngay 10/2/2022 da xac dinh muc tiéu chuyén déi s6 trong linh vuc khai thac khoang san
huéng téi nén kinh té xanh, kinh té tudn hoan. Trong béi canh hién nay, sw phat trién cta
nganh cong nghiép moé khéng tach roi sw phat trién cta cudc cach mang cong nghiép 4.0,
trong dé viéc chuyén doi s6 la mot khau quan trong, quyét dinh sy thanh cong cta cudc
cach mang trén. Cac giai phap gom:

- Téi wu hda thiét ké va ké hoach khai thdc: 4p dung mé hinh héa mé 3D /4D bing GIS,
UAV, LiDAR dé cap nhat dia hinh, trit lwvong va ranh gi¢i mé theo th&i gian thuwe. Sir dung
cac phan mém lap ké hoach t&i wu (MineSched, Whittle, Deswik...) d& 14p k& hoach, trinh tu
khai thac hop ly, xac dinh bién gi¢i mé va hé s6 béc téi wu.

-Téi wu héa vdn tdi va thiét bi: st dung hé théng didu phdi tw dong (Fleet
Management System - FMS) dé xac dinh tuyén dwong ngin nhat, gidm thoi gian che, t6i wu
hoa dong bo thiét bi lam viéc 6 t6 - may xdc. Hwéng téi 4p dung hé théng vén tai tw dong
trong khai thic mo, str dung xe tai tw hanh (driverless haul trucks) két hop GPS, cam bién,
radar, LIDAR va phan mém diéu phéi d€ van chuyén ddt d4 hodc quing ma khéng cin ngudi
lai, dam bdo an toan va giam chi phi nhén cong, ning cao ning suit lam viéc cua thiét bi.
Lap cam bién IoT theo déi tiéu hao nhién liéu, tai trong lam viéc, thoi gian hoat dong dé lap
ké hoach bao dwdng du bao (predictive maintenance).

- T6i wu héa cong tdc khoan - nd min: sir dung cdc méay khoan dinh vi GPS (May
khoan Epiroc Pit Viper series (PV-271, PV-351), may khoan Sandvik DR412i /DR4161 may
khoan CAT MD6250, may khoan Komatsu) c6 thé tw dong khoan theo thong s6 thiét ké cta
mang khoan. Ap dung phan mém mé phéng né min 3D (O-Pitblast, FRAG-3D, ]KSlmBlast
BlastMaker 3D, Vulcan Blast Design, BLASTPLAN...) dé thiét ké va lap ké hoach né min, hé
tro mo hinh hoa sy phan manh kich thwéc cuc da (fragmentatlon) va du doan do rung chan
n6 min (v1brat10n) tong hop dir liéu 1ap ké hoach va thuc té, so sanh hiéu suit, phat hién
sai léch va cung cdp bdo cdo chi tiét ho tro ki€ém soat chat lwong va téi wu hoéa chi phi né
min.

- T6i wu héa qudn ly moi trweeng mé va an toan: St dung cac thiét bi do cam bién
online gidm sét bui, tiéng 6n, rung, nwdc thai dé canh béo sém nhuwr cam bién do bui trén mé
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(Dust Monitoring Sensor) [7], cdm bién do tiéng 6n (Noise Monitoring Station), cam bién
rung (Vibration Monitoring Sensor), cam bién do nwéc thai va chat lwong nuwdc (Water
Quality Sensor). Cac thiét bi do cam bién nay duwoc tich hop hé thong loT dé dé giri dir liéu
(4G/5G, LoRaWAN) vé trung tim gidm sat méi trwong mo, théng qua cac phan mém phan
tich sé tw dong canh bao qua SMS, email, ng dung khi vurot nguéng cho phép. Lap dat hé
théng radar va cam bién do dich chuyén bo mo, dw bao sat 1& b mo (Slope Stability Radar
- SSR) [8]. Quan ly bai thai bang dir liéu khong gian va mé hinh on dinh bo (Dit liéu khong
gian GIS vién tham, M6 hinh phén tich 6n dinh mai d6c (slope stability analysis)).

- Hé théng tong hop, phdn tich dir liéu va dwa ra quyét dinh: Trung tam diéu hanh mo
s6 (Digital Mine Control Center) sé tong hop dit liéu tir toan b cac khau trén. Sau do dung
Al va phan tich di liéu 16m (Big Data Analytics) dé du bdo, phat hién bat thwong va dé xuat
phwong an téi wu nhat
c. 'ng dung md hinh khai thac tuéin hoan, thic day phat trién xanh nganh KTMLT

- T6i wu khai thdc va st dung tai nguyén: ap dung cong nghé khai thac, ché bién tuyén
tién tién, tich loc quang nghéo, xtt ly khoadng san tir bai thai hodc dudi quang dé tang hé so
thu h6i khodng san; khai thac tan thu khoang san di kem.

- Tan thu va tdi st dung: tai str dung da thai va vat liéu tir bai thai cho san lap, lam
vat liéu xay dung hodc gia ¢6 dwong mo. Tan thu chat thai tir qua trinh ché bién (vi du tro,
xi, bun tuyén, bai thai quing du6i..) 1am nguyén liéu san xudt xi mang, gach khong nung,
thu hdi dat hiém. Thu hdi, xit Iy nwdc thadi mo tuin hoan va tai st dung nuwéc trong qua
trinh khai thac, ch& bién, giam thiéu anh hwdng dén méi treong xung quanh.

- Gidm phdt thdi va tiét kiém nang lwong: Str dung nang lwong tai tao (dién mat troi,
dién gi6) cho bom thoat nwérc, tram nghién, sang (mo sat Pilbara, Tay Australia da str dung
ning lwong mat troi dé cap dién cho tram bom, bao gom cac diém do lwu lwgng va myc
nwéc gin két SCADA, thay vi dung may diesel nang né va ton nhién liéu, M6 vang Fekola
Gold Mine vin hanh mot hé thong hybrid gdbm 30 MW dién mat troi + hé thong pin lwu triv
15.4 MWh, gitp giam st dung dau nhién liéu ndng va cat giam dang ké phat thai). Str dung
cac xe tai tw hanh chay dién hodc hybrid, gidm phat thai CO, va bui (mé quang sat
Fortescue Metals Group - Pilbara (Uc) da ky hop dong tri gia 2,8 ty USD véi Liebherr dé
chuyén khoang 360 xe tai dién tw hanh, cuing nhiéu méy xiic va buldozer chay dién, nham
thay thé hai phan ba doi xe khai thac truyén thong [15]. Cac xe nay dwgc hoan thién voi hé
thong sac nhanh, c6 thé sac diy trong 30 phit va chay lién tuc 6 gio' dé muc tiéu gidm phat
thait CO,, bui va hwéng téi khong phat thai).

d. Ndng cao trinh dé nguon nhdn lwc cho nganh KTMLT

Vé vin dé con ngwoi dé dinh hwdng phat trién bén virng nganh KTMLT trong thoi
gian t&1i, ¢6 thé nhin tir bon khia canh chinh sau:

- Ndng cao ndng luc va trinh dj chuyén mén: Pao tao nhén luc khong chi gioi ve ky
thuat khai thac, ma con c6 kién thirc t6t vé chuyén doi s6, cong nghé xanh, quan ly moi
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tridong, an toan - vé sinh lao dong [13]. Nang cao, b6 sung kién thirc cho ky s mé tiép can
véi cac kién thirc lién nganh: GIS, 10T, Al, quan tri rii ro, phan tich vong doi (LCA). Tang
cwong nghién clry, sang tao, hop tac qudc té va cap nhat xu thé cong nghiép 4.0 [11, 12].

- Bdo dam strc khde, an toan va phiic lgi cho ngwoi lao déng: Pau tw vao cong nghé
tién tién dé giam thiéu rii ro cho nguwoilao dong: thiét bi tw dong héa, gidam sat tir xa, cdm
bién canh bao nguy hiém. Tang cwéng bdo ho lao ddng, cham soc sirc khoe dinh ky va hé tro
tam ly, ché do chinh sach khi lam viéc & méi trirdrng khac nghiét.

- Phdt trién van héa doanh nghiép bén virng: Xay dung méi trwong lam viéc minh
bach, tén trong, khuyén khich dong gop y kién. Tao dong luc gan bo lau dai thong qua ché
do dai ngd hop ly va 1o trinh thang tién ro rang. Long ghép trach nhiém xa hoi dé ngwoi lao
dong cam thay tw hao va c6 y nghia khi lam viéc.

- Tich hop yéu t6 con nguwoi vao chién lugc chuyén déi xanh: Chuyén déi k§ nang tir
van hanh may moéc truyén thong sang may moc chay dién, hybrid, tw hanh [14]. Giam phu
thudc vao lao dong phé thong, tang nhu ciu nhan lwc ky thuat cao. Hb tro dao tao lai va
nang cap ky nang cho lwc lwong lao ddng hién cé.

6. Két luan

Trong boi canh cua sw dich chuyén nén kinh t€ hwéng téi kinh té€ tudn hoan, phat
trién xanh va bén virng, viéc dinh hinh mgt twong lai phét trién ciia nganh KTMLT Ia hét strc
quan trong dé dap ing nhu cdu ngay cang gia ting vé nguyén, nhién liéu khoang san cho
nén kinh té qudc dan, ngoai viéc hoan thién co ché td chirc - quéan 1y tir trung wong téi cor
s&, can dac biét chu trong d6i méi cong nghé, hién dai hoa thiét bi va tang cwong dau tw
chiéu sdu. Piéu nay bao gom nang cip phwong tién, trang thiét bi va phat trién ngudn nhan
luc, nhdm ha thip gia thanh, ning cao nang suat lao dong, duy tri va mé réng quy mé san
xudt, dong thoi cai thién chat lwgng sin phdm khai thac.

Bén canh do, can nhan thitc sdu sdc rang tai nguyén khoang san 1a ngudn luc khong
tai tao; Viét Nam c6 nguon tai nguyén khodng san da dang nhung dé bi ton thuwong do khai
thac qua mirc, nhu cau phat trién bén virng nganh khai khoang 1a can thiét hon bao gio hét.
Viéc xay dung mot nén kinh t€ tuin hoan sé gitp bdo ton tai nguyén, bao vé moi truong,
dong thoi dam bao nguon cung khodng san cho thé hé twong lai. Vi vdy, viéc 4p dung cac
gidi phap khoa hoc - cong nghé tién tién nham ngin chan, giam thiéu va khic phuc tac dong
tiéu cwc la tiéu chi then chot dé nganh KTMLT hoi nhap v&i nén san xudt hién dai, hai hoa
véi yéu cau bao vé mai trudrng twong lai.

Tai liéu tham khao
1. Bao cdo tinh hinh quén ly nha nwéc vé khoang san trén pham vi toan quéc nam 2024
cua Bo Nong nghiép va M6i trweong” tinh dén hét thang 12 nam 2024.
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