BAN TIN

THONG TIN

<riOA rlOr

ISSN 1859 - 0063

CONG NGHE mo

MINING TECHNOLOGY BULLETIN
VIEN KHOA HOC CONG NGHE MO - VINACOMIN

TKV KIEM TRA CONG TAC CHONG LO BANG Vi NEO DO VIEN KHCN MO
THIET KE THEO PHUONG PHAP MGI TAI CONG TY THAN DUONG HUY

i ) =i s ataaw 1 2 e - o
o iy =l Lac ol




BAN TIN
THONG TIN

KHOA rlOr
CONG NGHE Mﬂ

SO 2/2026
ISSN 1859 - 0063

BAN BIEN TAP

Truéng Ban bién tap
TS. PAO HONG QUANG

Phé Ban bién tap
TS. PHAN VAN VIET

Thw ky thwong truc
KS. DPAO ANH TUAN
Cac thanh vién
TS.NHU VIET TUAN
TS. POAN VAN THANH
ThS. PHAM CHAN CHINH
ThS. NGUYEN VAN MINH

Trinh bay bia
KS. DPAO ANH TUAN

TOA SOAN

Vién Khoa hoc Cong nghé Mo
S6 3 Phé Phan Pinh Giét, Phuong
Phuong Liét, Thanh phd Ha Noi
Dién thoai: 84-024-38647675
Fax: 84-024-38641564

Email: ttkhcnm@gmail.com
Website: www.imsat.vn

MUC LUC

CONG NGHE KHAI THAC HAM LO

Mot sb két qua budc dau ap dung giai
phap pha héa ban dau bang ndé min
trong 16 khoan dai tai 16 cho via 4 mé
than Khe Chudi - Céng Ty 91 - Téng
Coéng Ty Bong Bac

TS. Trén Minh Tién

TS. Db Van Hoang

KS. Nguyén Quang Tién
KS. Tran Van Nguyén

CONG NGHE KHAI THAC LO THIEN

So d6 cong nghé va cac thong s6
khoan - pha da bang khi nén phu hop

ThS. bam Céng Khoa

cho cac khu vure mo 1 thién gan knu | ¢ "6y o v/ Thanh 9
dan cw, cong trinh can bao vé thuéc
TKV
XAY DUNG CONG TRINH NGAM VA MO
Banh gia ket qua ap dung thi nghiem | 1o 500 vsn Cueng
cbng nghé phun bé téng wét chiéu X \m A
ey s ST TS. Nguyén Van Céng 15
day Ion thi cdng vé chong 16 tai Coéng KS. Nauvan Khic Hun
ty than Udng Bi - TKV - guy 9
TUYEN, CHE BIEN THAN - KHOANG SAN
Tinh toan hé s sy suy giam tuyén
tinh va danh gia tinh kha tuyén than | ThS. Nguyén Hru Nhan 29
cép hat I&n bang tia X cho mot sé mé | CN. Nguyé&n Thanh Tam
than vung Quang Ninh
DIEN, TV BPONG HOA
Xay dwng nhitng tiéu chi vé cong x . .
nghé &p dung trién khai dién mat troi | NS Nguyen Kim Quy,
2 s PR 2 - ThS. Nguyén Anh Nguyén
dé danh gia kha nang trién khai (rng X 30
. T s PR TS. Pham Thanh Liém
dung cho cac don vi san xuat, kinh ThS. Nauv&n Minh T4m
doanh cta TKV - hguy
CONG NGHE MOI TRUONG
Chua’n. ho? k|efn ké khi nha’ kln’h CapP | s Tran Thi Thay Linh
co s&: Nén tang cho quan ly han CN. Nad Nauvén Tan 38
ngach phat thai nganh mé - Ngo Nguy 9
TRi TUE NHAN TAO & CHUYEN DOI SO
MiccoRAG: Hé théng quan ly tri thirc | KS. BDang Dinh Dao 44
cho Micco CN. Hoang Manh Héng
Nghién cru phwong phap luan xay | KS.Tran Van Diing
dwng gidi phap kién tric doanh nghiép | ThS. Ngé Manh Hung 50
tai TKV va ap dung th&r nghiém tai | KS. Nguyén Thj Mai Hién
Micco ThS. Trinh Thj Lan
TIN TRONG NGANH
TKV chd dong xay dwng kich ban
diéu hanh san xuét kinh doanh n&dm
2026; Pho Tong giam doc Tap doan
Nguyén Van Tuan tiép va lam viéc KS. D30 Anh Tuan 58

v&i HOi Doanh nghiép va Héi Ty dong
héa LB Nga; Chu tich HDTV Tap doan
Ng6 Hoang Ngan tham gia doan céng
tac tai Indonesia




THONG TIN KHOA HOC CONG NGHE MO M

MOQT SO KET QUA BUGC PAU AP DUNG GIAI PHAP PHA HOA BAN PAU
BANG NO MIN TRONG LO KHOAN DAI TAI LO CHQ ViA 4 MO THAN

KHE CHUOI - CONG TY 91 -

Toém tit:

TONG CONG TY PONG BAC

TS. Tran Minh Tién, TS. P§ Vin Hoang

Vién Khoa hoc Cong nghé Mo - Vinacomin

KS. Nguyén Quang Tién, KS. Tran Vin Nguyén
Céng ty 91 - Chi nhanh Tong Cong ty Péng Bic

Bién tap: TS. Phan Vin Viét

Bai bdo tong két qud trinh nghién ciru lwa chon, thiét ké va dp dung thir nghiém gidi phéap pha héa
ban dau bang n6é min trong 6 khoan dai tai lo cho via 4 mo than Khe Chuoi, Cong ty 91 - Tong Cong

ty Bong Bc.

1. Dat van de

Trong khai thac than hdm 1, pha héa ban dau
& mét cdng doan quan trong nham lam sap dé,
gidi phong (rng suét tap trung trong da vach dé
dwa 16 chg vao khai thac thuwdng ky. Khi cong
doan nay dwoc thwe hién hiéu qud, da vach sap
dd triet dé sé giam tai cho vi chéng 16 che, ngan
nglra nguy co’ xay ra ci ddm md, qua dé nang cao
murc dé an toan cho qua trinh khai thac thuwdng ky.
Nguoc lai, néu pha hoéa ban dau khong dat hiéu
qua, hé thong th|et bi chong gilr 16 chg phai chiu
ap lwc 1&n, tiém an nhidu nguy co mét an toan.

Tai cac md than ham 16 thudc Tong Céng ty
Péng Béc, cong tac pha hda ban dau chi yéu
dwoc thwe hién bang gidi phap dao cac dwong lo
cup, thwong vach, hoac cup két hop thwong vach
vé phia sau thwong khéi diém, sau d6 khoan nd
min trong 16 khoan ngén dé lam sap dé da vach.
Thuc té ap dung cho thay gidi phap nay phu hop
v&i cac 16 cho cé da vach thudc loai rat dé sap doé
dén dé sap d6 hoac vi tri pha hda ban dau gan khu
vie khai thac ci, cac kién tao dia chat nhw dut
gay, nép ubn. Tuy nhién, & nhirtng 16 cho c6 da
vach thuoc loai sap db trung binh dén kho sap db,
hiéu qua cua giai phap con nhiéu han ché nhw da
vach sap d6 khong triét dé, treo voi dién 16 1on lam
gia tang tai trong 1&n thiét bj chéng gitr 16 cho, kéo
theo nguy co xdy ra ci ddm mé hodc sap dd dot
ngot, ddng thdi gay bién dang cac dwdng 16 chuén
bi, &nh hwéng truc tiép dén an toan va tinh lién
tuc cGa san xuét. Nguyén nhan chd yéu do chiéu
dai theo phwong cac dwong 10 phuc vu pha hoéa
ban dau duwoc thi cdng nhd hon budc gay ban dau

clia da vach truc tiép, khéng du khéng gian cho
quaé trinh sap db. Bén canh dé la han ché vé cong
nghé khoan v&i chiéu sau 16 khoan chi dat 2,0 +
2,5m dan dén chidu cao sap db khoéng dap ng
yéu cau lap day khoéng tréng da khai thac. Nhirng
ton tai trén d&t ra yéu cau cap thiét phai nghién
ctru, tim kiém céc gidi phap pha héa ban dau phu
hop hon cho diéu kién 16 cho' cé da vach sap do
trung binh dén khé sap db tai cac mé ham 16 thudc
Tbng Coéng ty Péng Bac.

T thwc tién trén, ndm 2025, Tdng Céng ty
bong Bac da dat hang Vién Khoa hoc Céng nghé
M6 thwc hién dé tai: “Nghién clu ap dung gii
phap phéa hda ban dau 16 chg ¢t dai theo phuo’ng
bang phuong phap nd min 16 khoan dai tai cac mé
ham 16 thuéc Téng Céng ty Pong Bac” véi muc tiéu
chinh 12 nang cao hiéu qua cong tac diéu khién ap
lwc mé va mirc dd an toan chéng gitr 16 cho. Két
qua nghién clu cla dé tai da dwoc ap dung thir
nghiém tai mét 16 chg thudc via 4 md than Khe
Chudi - Céng ty 91. Bai viét nay tom tat qua trinh
trién khai va danh gia mot sé két qua buéc dau dat
duoc trong thuc té san xuét.

2. Lwa chon khu vwe ap dung thir nghiém

Trén co s& két qua nghién clu clia dé tai, Vién
KHCN M da phéi hop véi Cong ty 91 tién hanh
khao sat hién truwdng, ra soat diéu kién dia chat, ky
thuat moé va ké hoach khai thac dé lwa chon khu
vwe thlr nghiém gidi phap pha héa ban dau béng
khoan nd min 16 khoan dai. Viéc Iwa chon khu vuc
|6 chg thtr nghiém dwoc xac dinh theo cac tiéu
chi: (i) c6 da vach thuoc loai sap db trung binh dén
khé sap nham kiém chirng hiéu qua so v&i cac gidi
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phap truyén théng; (ii) 16 che’ dwoc huy dong trong
thoi gian thwe hién dé tai dé& dam bao tinh thuc
tién. Can cl cac tiéu chi trén, hai bén da thdng
nhat lwa chon 16 chg m&c +200/+220 via 4 md
than Khe Chudi dé ap dung thr nghiém giai phap.
Lo cho c6 chiéu dai theo phwong khoang 325m,
chiéu dai theo huéng déc tir 62 + 138m (téng dan
theo phwong khau). Cac dwdng 16 chuan bi cho 16
cho da dwoc Cong ty 91 dao xong gém 16 doc via
van tai mrc +145, thwong van tai mec +145/+200
(dao ban xién), 16 doc via théng gié mirc +220 va
16 thwong khéi diém +200/+220. Ngoai ra, dé tan
thu phan than trén mac +220, Cong ty con kéo dai
thwong kh&i diém Ién mirc +240, mé 16 thdng gié
muc +240 va thwong thdng gidé mirc +220/+240.
So d6 chuén bj khu vic 16 chg dwgc thé hién tai
hinh 1.

390,000
Hinh 1. So' db chuén bi 16 cho +200/+220 via 4
mé than Khe Chudi

389900

Theo cac cong trinh tham do, dao 10 hién cé
trong pham vi 16 cho, chiéu day toan via thay déi
tr 1,02 + 2,99m, trung binh 2,0m. Via c6 c4u tao
phtrc tap, trong via cé tir 0 + 3 16p kep, chiéu day
da kep tr 0,00 + 0,68m, trung binh 0,21m, thanh
phan da kep la sét than, sét két, d6i chd 1a bot két.
Goéc déc via thay ddi tir 12 + 29°, trung binh 20°.
D4 vach tryc tiép cla via 1a 16p bot két xen kep
cat két dang thau kinh day t 3,7 = 6,7m, trung
binh 4,3m. D4 c6 mau xam sang, rén chéc, it nit
né, ciu tao phan I&p véi chidéu day phan 16p thay
ddi ttr 0,2 + 0,4m, mot sb vj tri chiéu day phan 16p
lén t&i 0,5 + 0,7m. Cwdng d6 khang nén thay ddi
tr 412,3 + 772,6kG/cm?, trung binh 635,2kG/cm>.
DPo6i chd nam truc tiép trén via than la I6p vach
gia (sét than, sét két dang thau kinh) mém yéu co6
chiéu day tr 0,3 + 0,5m. Vach co ban 14 tap cat két
mau xam tro, xam sang c6 chiéu day tir 7,0 = 21m,

trung binh 14m. Pa cé ciu tao phan Iép day véi
chiéu day phan 1&p tir 0,6 + 1,0m. Déi chd trong
tap cat két cé xen ké cac tap bot két dang thau
kinh rén chéc, it nt né. Phia dwéi via than 1a tap
bot két cé chiéu day tir 1,3 + 6,2m, d6i chd la sét
két, sét than, than ban dang thau kinh mém yéu.
Theo kinh nghiém khai thac tai cac 16 cho khac
trong cuing via chiéu dai bwéc sap dé ban dau cla
da vach khodng 16 + 22m, budc sap db thuwong
ky tor 2,0 + 3,0m, dién 16 trAn khi khdu gwong tw
15 + 40m? 6n dinh trong thi gian tir hang gio dén
hang ca. Can ci vao dac diém cAu tao, tinh chat
co ly va sb liéu tir thwe té co thé xép da vach truc
tiép tai khu vwc 16 cho vao loai 6n dinh trung binh
dén 6n dinh, sap dé trung binh dén khé sap db va
tai trong thudc loai trung binh.

LK-212
352.92

) IR
e - ey -0 0
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N 70 \1.3/
Hinh 2. Thiét dé LK 212 - T. VIl

3. Thiét ké giai phap pha héa ban dau cho
16 cho

Lo cho mrc +200/+220 via 4 md than Khe
Chudi duwgc Cong ty 91 thiét ké khai thac bang
c6éng nghé khoan nd min, chdng git» bang gia thay
lwe di dong, diéu khién da vach béng pha héa toan
phan. D& phu hop véi didu kién dia chéat, hién
trang chuén bi va cong nghé khai thac tai khu vc
16 cho, giai phap pha hda ban dau dwoc lwa chon
ap dung thtr nghiém 1a né min trong 16 khoan dai
két hop véi cac 16 khoan ngén tir cac 16 cup. Theo
giai phap, tr phia sau thwong khéi diém, dao cac
16 cup, cach nhau 6 + 8m theo hwéng déc dé tao
khong gian thi cong khoan nd min pha héa ban
dau. Tai mbi cup, bd tri két hop gitra 16 khoan dai
va 16 khoan ngén vao da vach va tru than, sau d6

&
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nap ndé min trong cac |6 khoan dé pha sap da vach
va tru than. C&n clr cac tinh toan, thiét ké da xay
dwng ho chiéu khoan né min pha héa ban dau da
vach cho khu virc 16 cho nhuw sau:

M®i clp b tri 05 hang 16 khoan theo thi tw t
hang 1 dén hang 5 theo chiéu déc. Méi hang bé tri
tr 4 = 6 16 khoan lén vach va 2 16 khoan vé phia
tru than gitra hai cup. Khodng cach gilra cac hang
16 khoan 1a 1,4m.

- Hang 1 bao gdém 06 16 khoan trong d6 cé 04
16 khoan bé tri vé& phia vach via va 02 16 khoan vé
phia tru than. Cac 16 khoan pha sap da vach cé
chiéu dai 2,0 = 2,5m, mdi 16 nap 0,8kg thubc nd va
02 kip. Céac 16 khoan pha nb try than dai tir 1,5 =
2,0m, méi 16 nap 0,6kg thuéc nd va 01 kip;

- Hang 2, 3 bé tri khoan, nap twong tw hang 1;

- Hang sb 4 bao gdm 08 16 khoan trong d6 c6
06 16 khoan bé tri vé& phia vach via va 02 16 khoan
vé phia tru than. Cac 16 khoan pha sap da vach
dai 2,5 = 5,0m, méi 16 nap 0,8 + 2,4kg thubc nd va
02 + 04 kip. Cac |6 khoan pha nd tru than cé chiéu
dai tlr 1,5 + 2,0m, méi 16 nap 0,6 kg thudc né va
01 kip:

- Hang 5 b6 tri twong tw hang 4.

Theo ho chiéu trén, sé lwong 16 khoan trong
mdi cup pha hda la 34 16 trong d6 c6 06 16 khoan
pha sap da vach co chiéu dai = 5,0m, 16 16 khoan
pha sap da vach co chiéu dai 2,0 + 2,5m va 'Y 16
khoan pha sap tru than cé chiéu dai 1,5 + 2,0m. Ho
chiéu khoan né min pha hda da vach tai khu vuc
th&r nghiém dwoc thé hién trén hinh 3.

T két qua xay dwng hd chiéu khoan né min

MATCATA-A
(Hang 1,2,3)

20002500

@ -Thubcnd @ -Kipnd

@ -Bua @ - Day dan kip

Hinh 3. HO chiéu khoan né min pha héa dé vach 16 chg' mirc +200/+220 via 4
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a) May khoan ZQJC420/10

b) May khoan YT28
Hinh 4. Céc loai may khoan 16 khoan phéa héa da vach

Béang 1. Déac tinh ky thuét cta cac may khoan ZQJC420/10

T Théng s6 ky thuat Pon vi Tri s6

1 | Chiéu dai 16 khoan theo thiét ké m 100 + 150
2 | DPuwdng kinh mii khoan mm 42 + 50
3 |Puwong kinh can khoan mm 35

4 | Chiéu dai can khoan m 1,0 +1,5m
5 | M6 men thiét ké N.m 420

6 |Tbc do thiét ké vong/phut 260/320
7 | Lwc day khi khoan KN 15

8 | Ap lwc khi lam viéc MPa 0,5

9 | Lwong tiéu thu khi ép m?3/ph 12

Bang 2. Béc tinh ky thuét cda thubéc né NTLT

TT Théng sé ky thuat Don vi Tri s6

1 | Khéi lwong riéng g/cm? 1,05+ 1,25
2 |Téc doénd m/s > 3800
3 | Kha nang sinh cdng cm? 270 + 290
4 | D6 nén tru chi mm =13

5 | Khoang cach truyén nd cm >4

6 | Thoi gian chiu nwéc h =12

7 | Lwong khi ddc sinh ra khi n (quy ra CO) lit’kg <150

8 | Quy cach thdi thudc

- | DBwong kinh théi thubc mm 36

- | Chiéu dai théi thubc mm 200

pha héa da vach, thiét ké lwa chon cac loai may
khoan dé thi cong cac 16 khoan nhu sau:

- May khoan dang c6t khi nén ma hiéu
ZQJC420/10 dwoc lwa chon dé thi cong cac 16
khoan dai tlr 5,0m tr& 1én trong da vach. Thiét bj
nay duoc thiét ké dé khoan trong dat da cé do kién
cb (f) dén 10. May s dung ngudn khi nén lam
dong lwc cho co ciu quay va tinh tién.

- May khoan khi nén cam tay YT28 duwoc st
dung dé thi céng cac 16 khoan dai tr 1,5 + 2,5m
trong than va da vach. Thiét bi nay hién dang duoc
Coéng ty st dung tai cac gwong dao 10, khai thac
véi tinh linh hoat cao, dap tng tét viéc khoan céac
16 khoan trong than va da c6 chiéu dai nhw trén.

Cung véi cac thiét bi khoan da dwoc lwa chon
va diéu kién s dung vat liéu nd trong cac mdé ham
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16 c6 khi va bui nd, thiét ké Iwa chon thubc nd nhii
twong 16 than (NTLT) dé thwc hién cong tac pha
héa ban dau tai 16 chg mc +200/+220, via 4 md
than Khe Chudi. Tlr nam 2010 dén nay, thuéc nd
NTLT da dwoc st dung rong réi thay thé thubc
nd AH1 trong dao 16 va khai thac nhé dap ing tét
yéu cau an toan. Ddng thoi, loai thuéc nd nay co
nhirtng wu diém tét hon vé kha ndng coéng nd va
than thién véi moi treong.

Dé kich nd thuéc nd nhii twong 16 than, cac mé

ham 16 hién déu st dung kip dién vi sai an toan
KVA.8D. Loai kip nay dwoc thiét ké chuyén dung
cho méi trwerng méd than ham 16 cé khi va bui nd.
Kip gdm 06 cép vi sai v&i thoi gian tir 25 + 150ms,
cho phép linh hoat trong thiét k& mang nd, chiéu
dai day dan kip co6 thé dat hang ché tao dé phu
hop v6i cac 16 khoan ¢ chiéu dai dén 6m hoac
I&n hon. Trén co s& do, thiét ké Iwa chon kip dién
vi sai an toan loai KVA.8D dé kich nd khéi thubc né
trong cac |6 khoan pha héa ban dau.

Hinh 5. Kip dién vi sai an toan KVA.8D va méy né min KZS-1/02
Bang 3. Déc tinh ky thuét cta kip dién an toan KVA.8D

TT Théng s6 ky thuat Pon vi Tri s6
1 | Pwdng kinh ngoai kip (max) mm 7,3

2 | Chiéu dai kip mm 58

3 Dong dién an toan A 0,18

4 | Dong dién phat héa A 1,2

5 |Cwong do nd S6 8

6 |Diéntrod Q

- | Day dan dién 2m 2,0+32
- | Day dan dién 3m 22+34
- | Day dan dién 5m 25+3,7
- | Day dan dién 6m 28+4,0
7 | D6 bén mbi ghép miéng kip kg 2

8 | Thoi gian vi sai ms

- |Kipsb 1 25

- |Kipsb2 50

- |Kipsb3 75

- |Kipsb 4 100

- |Kipsb5 125

- |Kipsb6 150

9 | Kha nang chju nwéc (& do sau 1m) gio 28
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Bang 4. Théng sé ky thuat cia méay né min KZS-1/02

1T Théng sé ky thuat Pon vi Tri s6
1 | Dién ap cuc dai dat trén cac coc ndi \Y 700

2 | Thei gian ton tai cGa xung lwc ban ms <4

3 | Téng tré mang I&n nhét Q 360

4 | Co6ng suat ban kip <120
5 | D6 1én cla xung lwc ban mJ/Q 2,4

6 |Na&ng lwong diém hda I6n nhét J 20

7 | Thoi gian s&n sang lam viéc téi da s 15

8 |Ngudn cap - Pin, &c quy 6V, = 600mAh
9 | Nhiét do lam viéc °C -10 +40
10 | Pham vi 6m ké Q 0 + 500

Dé dap &ng yéu cau vé an toan ngay cang cao
trong cong tac nd min, vai ndm tré lai day cac méd
than ham 16 trong nuwéc da dau tw va siv dung rong
rai may nd min do Ba Lan san xuét. Cac loai may
nd min nay c6 wu diém la gon nhe, tudi tho cao,
lam viéc 6n dinh trong diéu kién méi trwong cac
mé than ham 16. Dac biét may cé tich hop do dién
tré mach bén min, nén kiém tra dwoc trudng hop
mach h&, hay mach cé tbng tré vwot qua nguéng
cho phép. Trén co s& hién trang thiét bi phuc vu
nd min ham 16 hién c6 ctia Cong ty 91, thiét ké lwa
chon may né min KZS-1/0.2 d& phuc vu cong tac
pha héa ban dau.

4. Trién khai ap dung thtr nghiém giai phap

Cong tac trién khai ap dung th&r nghiém giai
phap pha héa ban dau bang né min trong 16 khoan
dai ttr 10 cup tai 16 chg mirc +200/+220 via 4 mé
than Khe Chudi dworc trién khai t ngay 06/3/2026
+ 24/3/2026.

Cong tac dao tao, hwdng dan ly thuyét va thuc
hanh ap dung gidi phap cho can bd, cong nhan
clia Cong ty 91 duoc td chire tvr ngay 05/3/2026
dén ngay 07/3/2026 duéi sy hwéng dan cla cac
can bd Vién KHCN Mé. Néi dung hwdng dan, dao
tao tap trung vao cac van dé co ban sau: Gioi
thiéu vé cac gidi phap pha héa ban dau béng
né min trong 16 khoan dai; Trinh tw khoan, nap
min, dau nbi mang né va né min trong 16 khoan
dai phuc vu pha héa da vach va céac bién phap
ky thuat an toan; Hwdng dan s dung, van hanh
may khoan ZQJC420/10 ngoai mét bang. Tiép do,
tlr ngay 16/3/2026 + 18/3/2026, don vi da td chirc
van chuyén may khoan vao trong khu vic 16 cho
va van hanh may khoan thi thanh céng moét sé
16 khoan dai tlr 5 + 6m trong da vach. Tuy nhién,
trong qua trinh khoan tht d& phat sinh mot sé sw

cb lien quan may khoan nhw gay ren dau néi gitra
truc quay doéng co' va can khoan, truwot banh réng
gitra déng co' va thanh dan hwéng. Cac sw cb trén
dwoc hai bén phéi hop khéc phuc, bd sung vat tw
thay thé dw phong kip thoi .

Sau khi thiét bi khoan hoat déng 6n dinh, hai
bén da phdi hop thi cong, theo di két qua &p dung
ther nghiém giadi phap tai 16 chg mirc +200/+220
via 4 md than Khe Chudi, mot s két qua dat duoc
nhw sau:

- Céng tac khoan céac 16 min pha héa ban dau
dwoc tién hanh tlr ca 2 ngay 19/3/2026 dén ca 2
ngay 23/3/2026 trong do:

+ Cac 16 khoan dai trong da vach dwoc thuc
hién badng may khoan khi nén loai ZQJC420/10,
st dung can khoan loai 1,0m va 1,5m két hop miii
khoan duéng kinh ®42. Trong mébi cup tién hanh
khoan hai hang 16 khoan dai, mdi hang khoan 03
16, vi tri khoan vao néc 16 cup va cach dudi gia tw
1,0 = 1,5m. Két qua bam gid theo dbi cho thay thoi
gian khoan méi 16 khoan c6 chiéu dai tv 6 + 7m
dao dong tir 27 + 68 phut. Tdng sb 16 khoan dai da
thwe hién 12 40 16 (ttr cap 1 dén cup 6, mdi cup 06
16, riéng cup 7 chi khoan dwoc 04 16 do han ché vé
khéng gian). Thai gian thye hién cong tac khoan 16
khoan dai trong cip s6 1 dén cup sb 7t ca 2 ngay
19/3/2026 dén ca 1 ngay 23/3/2026.

+ C4c 16 khoan ngan trong 16 cup duwoc thuc
hién bang may khoan khi nén loai YT28, dwdng
kinh mdi khoan ®42. Trong mdi clp tién hanh
khoan tlr 24 + 28 16 khoan c6 chiéu dai tr 2,0 +
2,5m trong cé da va than & néc va hong 6. Thoi
gian khoan méi 16 khoan ngan t 5 + 11 pht.
Céng tac khoan céac 16 khoan ngan trong 16 clp
thwe hién to» ca 1 ngay 21/3 dén hét ca 2 ngay
23/3/2026.
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Hinh 6. Mot sé hinh &nh trong qua trinh trién khai &p dung gidi phap

+ Cac 16 khoan ngén vao tru than ndm gidra hai
cup & phia sau 16 chg dwoc thi cong trong ca 2
ngay 24/3/2026.

Cong tac nap min pha hda duoc tién hanh theo
3 dot: ca 1 ngay 23/3/2026 nap min trong cac 16
khoan tai cac cup 1, 2, 3; ca 1 ngay 24/3/2026 nap
min tai cac cup con lai; ca 2 ngay 24/3/2026 nap
min céac 16 khoan trong tru than phia sau 16 cho.
Viéc nap min cho céc 16 khoan ngan dwoc thuc
hién theo gidi phap hién hanh tai don vi voi thoi
gian 2 + 5 phut/lé. Dbi véi cac 16 khoan dai, s
dung gay ndi bang 6ng nhwa dé nap thuéc va bua,
thoi gian nap 6 + 11 phat/ld, khéi lwong thudc nd,
kip nd nap cho méi 16 twong dwong muc thiét ké,
mot sé vi tri didu chinh cho phu hop véi didu kién
thuwc t& cia da vach. Két qua theo déi cho thay
tdng thdi gian nap min cho méi cup dao ddng tir
87 + 116 phut.

- Cong tac dau ndi mang né va ndé min: ciing
duwoc tién hanh theo 3 dot twong ng. Mang nd
dwoc dau theo so dd két hop cac kip trong 16
khoan d4u song song, mang ngoai 16 khoan d4u
ndi tiép. D& kich nd mang nd st dung may nd min
an toan phong nd KZS-1/02.

- Sau khi né min, than va dat da vach sép doé
l&p ddy khong gian phia sau thwong khéi diém.
Tai mot s6 vi tri (cup 2,3,5,6,7), quan sat thay
cac khdi da sap dd cao khoang 3 + 5m, chi sb ap
lwe cla vi chdng duy tri 6n dinh trong khodng 6 +
9MPa, khdng ghi nhan dién bién bat thwérng sau
pha hoéa (Hinh 6).

T nhitng két qua buéc dau ap dung gidi phap
c6 thé dwa ra mot s6 danh gia so bo nhw sau:

- V& cong tac khoan 16 khoan dai: Céng tac
khoan 16 khoan dai dap (rng yéu cau vé théng sb
thiét ké. Viéc str dung may khoan loai ZQJC420/10
cho phép thi cdng céc 16 khoan c6 chiéu dai 6 + 7m
trong diéu kién da vach co6 do kién cb (f) I1on tir 4
+ 8. Tién dd khoan phu hop véi didu kién san xuét
thuc t&, khong anh huéng tién do chung.

- Vé cong tac nap, nd min trong 16 khoan dai:
Céng tac nap va nd min trong |16 khoan dai dap
trng yéu cau ky thuat va an toan. Viéc str dung
gay néi bang dng nhwa cho phép nap thuéc va bua
hiéu qua ddi vai cac 16 khoan dai tlr 6 + 7m. Dang
chl y, mac du day la gidi phap méi va trwdc day
can bd, cong nhén don vi chwa c6 kinh nghiém
nhwng sau qua trinh th& nghiém da nhanh chong
lam cha giai phap nap min trong 16 khoan dai, thao
tac ngay cang thuan thuc, bdo dam ky thuat va an
toan.

- V& hiéu qua bwéc dau cla giai phap: Viéc ap
dung giai phap né min trong 16 khoan dai da lam
gia tdng pham vi va chiéu cao vung sap db cla da
véach, thic day qua trinh sap dd dién ra dong déu
hon va han ché hién twong vach treo véi dién 16
I&n cling nhw gia tang ap lwc dot ngdt khi str dung
16 khoan ngén. Theo déi thuc té cho thay da vach
sap d6 lap day khoang tréng phia sau 16 cho, ap
lwc md duy tri 6n dinh va khéng xuét hién bién
dong béat thuwong. Két qua nay cho thay trang thai
sap db thwong ky cla da vach dwoc hinh thanh
ngay sau khi pha hda ban dau va gép phan nang
cao hiéu qua diéu khién ap lwc md. Qua do, buéc
dau c6 thé nhan dinh gidi phap pha hda ban dau
bang nd min trong 16 khoan dai tir 16 cup phu hop
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véi diéu kién da vach tai 16 cho via 4 md than Khe
Chubi.

5. Két luan

Giai phap pha hda ban dau bang nd min trong
16 khoan dai tir cac 16 cup da dwoc nghién clru,
thiét ké va trién khai ap dung th&r nghiém trong
thwe té san xuét tai 16 cho mirc +200/+220 via 4
mé than Khe Chuédi - Cong ty 91. Két qua ap dung
bwéc dau cho thay giai phap c6 hiéu qua trong
viéc diéu khién ap luc mé ddng thoi gop phan
nang cao mrc dé an toan khai thac 16 cho.

Trong thoi gian téi, can tiép tuc quan trac, do
dac ap lwc md, theo ddi trang thai sap db cua da
vach déng thoi thu thap bd sung cac sb liéu lién
quan nhdm danh gid day dd hiéu qua clta giai
phap. Bén canh do, can tiép tuc chuan héa, hoan
thién ho chiéu, quy trinh khoan né min trong 16
khoan dai tao co s& khoa hoc va thyc tién dé nhan
rong ap dung gidi phap cho 16 cho cé didu kién
twong tw tai cac mé than ham 16 thudc Téng Cong
ty Dong Béc./.
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Abstract:
Abstract:

This paper presents the research process of selecting, designing, and pilot testing a solution for
initial roof caving using longhole blasting at the No. 4 Longwall Panel (Seam 4), Khe Chuoi Coal Mine,

Company 91 — Dong Bac Corporation.
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SO PO CONG NGHE VA CAC THONG SO KHOAN - PHA DA BANG KHI
NEN PHU HQP CHO CAC KHU VUC MO LO THIEN GAN KHU DAN CU,
CONG TRINH CAN BAO VE THUQC TKV

ThS. Pam Cong Khoa, TS. Poan Vin Thanh
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Doan Vin Thanh

Toém tat:

Trong diéu kién khai thac mé 19 thién tai Viét Nam, nhiéu khu viee khai truong tai cac mo thuoc Tap
doan Cong nghlep Than Khoang san Viét Nam (TKV) nam gan khu dén cu va cdc cong trinh can bao
vé, dat ra yéu cau cdp thiét phdi han ché tic dong cia cong nghe khoan né min truyén thong. Bdi bdo
nay trinh bay két qua nghién civu dp dung cong nghé phd vé dat da bang khi nén tai khu viee nhay cam,
nham xdy dung so do cong nghé va xdac dinh cac théng sé kyj thudt phit hop. Nghién ciru dwoc thue hién
thong qua thi nghiém thuc dia tai khai trieong 16 thién - Cong ty than Mao Khé, véi cac phwong dn bé tri
l(;khoan va dap sudt khi nén khéc nhau. Cac chi tiéu danh gia bao gom mirc dé ddp vé dat dd, van toc dao
déng nén (PPV) va song xung kich khong khi. Két qua cho thay cong nghe khi nén dam badao kha nang
lam toi ddt da dap iimg yéu cau xuc boc, dong thoi giam ding ké rung chan va song xung kich khong khi
50 v&i phirong phdp né min truyén thong. Trén co sé do, bai bdo dé xudt so do cong nghé va b thong

s6 khoan - phd da phit hop cho céc khu viee gan dan cir tai cde mé 19 thién thuée TKV.

1. bat van dé

Hién tai, nhiéu khu vuwe khai thac than 16 thién
tai cac md thuéc TKV dang ngay cang mé rong
vé phia cac khu dan cw, cong trinh ha tang ky
thuat. Trong khi d6, phwong phap khoan né min
truyén théng boc 16 nhidu han ché, dac biét 1a cac
tac dong phu nhw rung chan nén dat, da vang va
séng xung kich khéng khi, gay anh huédng dén an
toan cong trinh va ddi séng ngwoi dan. Nhiéu khu
virc tham chi khong thé tién hanh cong tac lam toi
bang khoan-né min.

Coéng nghé pha v& dat da bang khi nén st
dung nguyén ly g|an nd thé tich dot ngot ctia nén
dé tao ra ap suét pha vo dat da, g|up giam thiéu
tdi da chan dong, tiéng 6n, han ché da vang va
khéng tao ra khi doc hai, qua dé tang cwong an
toan va than thién hon v&i méi tredng. V&i nhirng
wu diém vwot troi nay, cdng nghé nay dang 1a mot
giai phap thay th& nd min tai nhitng khai trudng
giap v&i khu dan cw, cong trinh can bao vé. Tuy
nhién, viéc ap dung tai diéu kién mé Viét Nam con
han ché, dac biét chwa cé bo thong sb kj thuat va
so dd cong nghé phu hop véi didu kién dia chét -
khai thac cu thé.

Dé c6 co s& ¢ng dung vao thuc té tai cac
mod, Tap doan Cong nghiép Than - Khoang san
Viét Nam giao Vién Khoa hoc Céng nghé Mé -

Vinacomin thwc hién dé tai * Ngh|en clru ap dung
cbng nghe pha v& dat da bang khi nén tai khu
vc gan dan cw, cong trinh can bdo vé cho céac
mé than thuéc TKV”. Tt cac két qua nghién ciru,
Vién Khoa hoc Coéng nghé Mé - Vinacomin da phéi
hop véi Cong ty than Mao Khé - TKV trién khai ap
dung thtr nghiém cong nghé pha v& dat da béng
khi CO, 16ng tai khai trwdng 16 thién thudc Cong
ty than Mao Khé, két qua th&r nghiém cho thay cé
nghé co tinh kha thi.

Xuét phat tlr thuc tién do, bai bado nay nham
muc tiéu: (i) Dé so dd cong nghé pha da bang khi
nén phu hop; (i) Xac dinh cac théng sé khoan -
pha da téi wu thong qua thi nghiém thyc dia; (iii)
Danh gia hiéu qua vé murc dd dap vé, chan dong,
séng xung kich khéng khi, va mirc dé phat thai khi
doc trong qua trinh pha da.

2. Diéu kién va phwong phap thir nghiém

2.1. Diéu kién khu vuwc thi nghiém

Khu vwe thtr nghiém dwoc bd tri tai md than
Mao Khé, thudéc Tap doan Céng nghiép Than
- Khoang san Viét Nam (TKV), noi c6 diéu kién
khai thac 16 thién dién hinh trong khu vwc gan dan
cw va cong trinh can bao vé. Khu vyc thtr nghiém
tdn tai nhiéu ddéi twong nhay cdm. Cu thé, cach
khoang 30-50 m doc tir phia Tay dén phia Nam
la tuyén dwong dan sinh bé téng va cac nha dan,
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phia B&c giap chan cot dién 220 kV va tram quat
gi6 thuéc Dy an khai thac ham 1. Diéu kién nay
phan anh ré yéu cau nghiém ngét vé kiém soat tac
dong méi trweng khi tién hanh pha v dat da.

Vé dia chat md, khu vy nghién ctru thudc khéi
Nam, nam trong hé tAng chra than Hon Gai giira.
Thanh phan thach hoc chi yéu 1a cac da trAm tich
vun nhw cudi san két, cat két, bot két va sét két. Két
qua téng hop cac chi tiéu co ly cho thy cuong do
khang nén cula cac loai da dao dong trong khoang
rong, trong khi cwdng dd6 khang kéo thap hon
nhiéu, phu hop véi co ché pha v& bang rng suat
kéo. Do kién cd dat da theo thang Protodiaconov
trong khu vue khai thac chii yéu ndm trong khoéng
f = 7+10, trung binh khoang 8,2+8,6. D& ddm bao
tinh dai dién, cac bai thtr nghiém dwoc Iwa chon
tai khu vure cé do kién cé f = 7+9, phu hop véi diéu
kién khai thac thuc té [1].

V& diéu kién k¥ thuat khai thac, khu vuc thi
nghiém thuéc khai trwdng 16 thién khu Il mé réng,
ap dung hé thdng khai thac xudng sau, khau theo
l&p drng, hai bd coéng tac. Chiéu cao tang khai
thac phd bién tlr 10+12 m, géc dbc swon tang
55+60° khi san xuét va co thé dat 60+65° khi két
thdc. Chidu rong mét tAng cong tac téi thiéu tir
20+31 m, dam bao diéu kién bd tri thiét bj khoan,
xUc va van tai [2].

Téng hop cac dac diém trén cho thay khu vuc
thi nghiém c6 diéu kién dia chat - kj thuat dién
hinh clia cac md than 16 thién thuéc TKV, véi dét
da c6 do kién cb trung binh, mirc dd nirt né trung
binh va chiu &nh huwéng cla nuéc. Dong thoi,
khodng cach gan t&i khu dan cw va cong trinh bao
vé dat ra yéu cau cao vé kiém soat rung chan,
séng dap khong khi va an toan, do dé rat phu hop
dé nghién ctru va danh gia kha nang ap dung céng
nghé pha v& dat da bang khi nén.

2.2. bé xuat so' dé céng nghé va théng sé
phéa dé bang khi nén thir nghiém

T cac két qua nghién ctru ly thuyét, dé xuét
quy trinh, so dd cdng nghé va théng sb pha da
bang khi nén thir nghiém nhw sau:

Quy trinh cong nghé khoan-pha da bang khi
nén gdm cac buwéc chinh:

1. Khoan 16 theo so db thiét ké;

2. Lap dat thiét bj khi nén vao 16 khoan;

3. Bua kin miéng 16;

4. Kich hoat giai phéng ap suét;

5. Kiém tra va danh gia két qua pha vé.

Cac 16 khoan dwoc bb tri theo mang tam giac

déu, mdi 16 khoan dwoc nap mot 6ng pha da nhuw
hinh 1. So' d6 dau ghép mang st dung phwong
phap d4u néi tiép, cac bng thép pha da dwoc dau
ndi tiép voi nhau va kich hoat bdng may kich dién
twong tw nhw nd min bang kip dién nhw hinh 2 [3].

3
C=t tr

L4
Hinh 1. Scy db khoan nap éng chira CO,
1 - bua; 2- éng chira CO, hoa Iong; 3- day dan
dién kich hoat; C- khoang cach an toan; LK - chiéu
séu 16 khoan; W duong khang chén tang

L& khoan _
\

[\

Hinh 2. So d6 dau ghép mang pha da bang CO,,.

Cac béng thép dwoc kich hoat bdng éng gia
nhiét gan trén dau khéi nd cta éng thép. Cac thiét
bi gia nhiét dwoc khdi dong bang cach st dung
dong dién cé thé dwoc cung cap tr may né min
dién dwoc diu ghép véi 2 cuc cla thiét bi. Cac
dAu cwe clia may kich hoat dién dwoc d4u véi cac
dau cuc cua thiét bj gia nhiét thong qua day dién
mang. Cac éng thép duwoc dau néi tiép véi nhau
va duoc nbi vao may kich hoat twong tw nhw nd
min dién.

* Théng sé 6ng thép

Ong pha da dwoc st dung cho cac mé than 16
thién dwoc lya chon la loai c6 dwdng kinh 108 mm
c6 cac thdng sé nhw sau:

- Chiéu dai than éng: 2 m;

- Chiéu dai toan éng: 2,2 m;

- Khd nang chira khi: 8+10 kg.

* Dwong kinh 16 khoan pha da

DPuong kinh 6ng chira bang khoang tir 0,7

+ 0,9 1an dwong kinh 16 khoan dé dam bao kha
tdi wu khi nap va kha naéng pha v& dat da, vi vay
dwong kinh 16 khoan phi hop tir 127 = 152 mm.

* Khoang céch gitra céc 16 khoan, a

Theo cdng bd clia nha san xuét ddi véi éng
CO, nap 8+12 kg, Pm = 5+8 MPa. Theo sb liéu
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cac bao cao dia chat, kinh nghiém thuc té, gia tri
cac thong sbé co ly dat da cé do kién cb f = 5+12
tai cac mé 16 thién thudéc TKV nhu sau: cwong do
khang kéo cua da o, = 6+8 MPa, hé sb tang cwdng
do chiu kéo cua da duou tai trong déng cla da K
=2, 0 3,0, chi sé suy gidm séng trng suata = 1, 5
ty s6 gitra van téc séng ngang va song doc cua
da b = 0,5+0,67. St dung dwdng kinh 16 khoan
0,152 m. Thay vao cdng thirc (5) tinh dwoc chiéu
dai nirt niet tach tinh tlr tdm 16 khoan c6 gia tri tw
r,=0,65+1,45m.

Vi duo’ng kinh ctia 6ng pha da 1a 108 mm va
dd clrng dat da f = 5+12 m, chon a = 2r, =2,0+2,7
m.

* Xdc dinh dwong khéng chan tang, W

V6&i dwong kinh cta 6ng pha da 1a 108 mm,
chonW=a=2,0+2,7m.

* Khoang céch gitra cdc hang 16 khoan, b

Pé tang cwong khd ndng pha v& dat da,
Phwong 4an bd tri mang khoan tam giac déu nén
khodng céach gilta cac hang dwoc xac dinh theo
cbng thirc:

a3

b=——=17+23m, (1
> m, (1)

* Chiéu séu 16 khoan, L,

Chiéu sau 16 khoan duo’c xac dinh theo kha
naéng pha v& cla dng thép, chiéu cao dbng da sau
khi pha dam bao cho thiét bj lam viéc an toan phu
Bang 1. Thong sé ky thuat pha da bang CO, hoa

16ng thtr nghiém

T Théng s6 Pon vi Gia tri
D6 cirng dat da f (5+10)/8

2 |Puwongkinhldkhoan| mm 152+165

3 EZuo#ng khang chan m (2,0+2,7)/2,5
tang
Khoang cach gilra

4 | cac 16 khoan trong m |(2,0+2,7)2,5
hang
Khoang cach gilra .

5 |cac hang 16 khoan m (1.7+2,3)/2

6 | Chiéu sau I6 khoan m 5,5+6,5

7 |PuwongkinhéngCO,| mm 108

8 | Chiéu dai 6ng CO, m 2,2

9 | Chiéu cao bua m 2,8+3,8

10 | Khoiluong CO, nap | | g 02100
trong mot 6ng

hop véi ddng bd thiét bi, hé thdng khai thac cta
cac mé than 16 thién. Can cr vao dwéong kinh éng
hop ly 1& 108 mm c6 chiéu dai 2,2 m, chiéu sau 16
khoan L, = 5,5+6,5 m

* Chleu dai bua, L,

Chiéu dai cot bua duo’c tinh nhw sau:

L=L-L, (2)

VO’I cac thong s6 ky thuat da tinh toan nhw trén
c6 bang théng s nhw bang 1:

Ghi cha: (Min+Max)/trung binh

3. Két qua thir nghiém khoan - pha da bang
khi nén cho cac khu vwc gan dan cw, coéng
trinh can bao vé & cac mé 16 thién thuéc TKV

Trong qua trinh thtr nghiém, cac can bd thyc
hién dé tai cta Vién Khoa hoc Céng nghé Mé -
Vinacomin da phéi hop véi Cong ty than Mao Khé
- TKV theo d&i va danh gia két qua thi cong cac bai
pha da th&r nghiém vé mire do dap vé dat da, mirc
dd chan dong, séng xung kich khéng khi cling nhuw
phat thai khi ra méi trwdng.

3.1. Mirc d6 dap ve dat dé

Mic d6 dap v& dwoc danh gia so bd bang
ngay sau khi pha da va trong qué trinh xuc béc,
ddng thoi théng ké, do dac bang thuwdc day va
chup anh phan tich bang phan mém chuyén dung
(Hinh 3 va 4). Két qua danh gia nhu sau:

+ Qua trinh xtc béc - van tai ctia cac té hop
DBTB dién ra an toan, may xuc c& nhé (PC450 va
PC500) c6 thé xtc toan bo bai pha da;

+ Thoi gian chu ki xic cla may xuc TLGN
PC800 - E = 4,5 m® tir 23+28 s, trung binh 25 s,
TLGN PC450 va PC500 - E = 2,5 m3 tir 19+26 s,
trung binh 23 s khi dwdng kinh c& hat trung binh
tr 0,34+0,42 m, nang suat may xuc twong dwong
véi xtic da dwoc lam toi bang dau dap thuy luc.

+ DAt da c6 kich thwdc > +,9 m tai cac bai pha
da thir nghiém duoc may xic gom déng dé lam toi
bang dau dap thay luc. Ty & qua c& tir 0+12 % tuy
tirng bai pha da.

3.2. Mirc d6 chan déng, séng xung kich
khéng khi va chét Iwong khéng khi

Cong tac bd tri thiét bi do: S dung may do
chan dong Blastmate Il d& do chan déng, song
xung kich khéng khi, May do Testo 350 dé do
ndng dd cac loai khi phat thai. Cac théng s6: mirc
kich hoat van téc giao dong, séng xung kich khéng
khi dwoc cai dat, kiém tra do tht trwde khi do. May
dwoc dét tai cac vi tri voi khodng céach t6i 16 pha
gan nhét khac nhau, cdm bién chan dong dwoc
chén trong nén dat, micro gén vao chan chuyén
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dung hwéng vé phia bai pha da. Khéi dong may
trwde khi di chuyén ngudi ra khdi khu vee pha da.
Két qua do cac bai pha da thtr nghiém xem bang
2.

T két quéd do tai Bang 2 cho thay, Van téc
dao ddng phan t& cuc tri tai khoang cach 42+120
m dén 16 khoan gan nhét: 0,22+7,56 mm/s, tai
khodng cach 150 m khéng ghi nhan chan dong.
Gia trj do dworc tai cac diém quan trac gan khu dan
cw nam trong gi¢i han cho phép theo quy dinh tai
Bang 3 Diéu 41 - QCVN 01:2019/BCT, thap hon
dang ké so véi phwong phap né min truyén théng;

- S6ng xung kich khéng khi: 75+120 dB nam
trong gi¢i han cho phép theo quy dinh tai Bang
4 Piéu 42 - QCVN 01:2019/BCT, khéng ghi nhan
hién twong séng xung kich gay anh huwéng dén
cong trinh, thiét bi xung quanh;

- Khi phat sinh (CO,): 0,04+0,8?3 %; khéng phat
sinh cac loai khi CO, NO,, SO,. Nong d6 khi CO,
phat tan sau th&r nghiém nam trong ngwdng an
toan cla gi¢i han tiép xuc ngén theo quy dinh tai
Bang 1 Gia tri gi¢i han tiép xuc cho phép cac yéu
t6 hoa hoc tai noi lam viéc - QCVN 03:2019/BYT
Quy chuan ky thuat quoc g|a gia tri gi¢i han tiép
xtc cho phép clia 50 yéu td héa hoc tai noi lam
viéc do BO Y té ban hanh. Do d6, co thé danh gia
réng murc phat thai khi trong diéu kién thir nghiém
anh hudng khong dang ké dén méi trworng va strc
khdée ngudi lao dong.

3.4. Phan tich téng hop

Téng hop cac két qua thi nghiém cho thay cong
nghé pha v& dat da bang khi nén cé kha nang dap
(rng ddng thoi cac yéu cau vé k¥ thuat, an toan va

moéi trwdng trong diéu kién khai thac gan khu dan
cw. V& hiéu qua pha v&, c¢& hat trung binh va ty
Ié da qua c& thu dwoc trong cac bai thtr nghiém
déu ndm trong gi¢i han cho phép, ddm bao diéu
kién thuan loi cho cong tac xtc béc bang cac thiét
bi hién c6 tai mé. Diéu nay chirng té ndng lwong
giai phéng tir qua trinh gian né& khi nén du dé tao
hé thdng khe nt phat trién trong khdi da, mac
du khéng tao séng xung kich manh nhw né min
truyén théng.

V& mat an toan, cac gia tri van téc dao dong
nén (PPV) do dwoc trong khoang 0,22+7,56 mm/s,
thap hon dang ké so v&i nguwdng gidi han cho phép
va dac biét thAp hon nhiéu so v&i phwong phap
nd min trong cung diéu kién. Séng dap khong khi
dao dong trong khoang 75+132,7 dB, chi yéu tap
trung & mire khdng gay anh hwdng dén cong trinh
dan dung, khéng ghi nhan hién twong vé kinh hay
hw hai két ciu. Bong thdi, két qua quan trdc moi
trwdng khéng khi cho thdy ndng dé cac khi doc hai
nhw CO, NO,, SO, gan nhw khéng phat sinh, phan
anh wu diém rd rét cta cong nghé khi nén so voi
coéng nghé st dung thudc né.

Tuy nhién, hiéu qua pha v& van phu thudc vao
diéu kién dia chat va mat do bb tri 16 khoan, do dé
can tdi wu hdéa thoéng sb thiét ké cho tirng khu vue
cu thé. Nhin chung, céng nghé khi nén thé hién
tinh kha thi cao vé la giai phap phu hop dé thay
thé hodc bd tro nd min tai cac khu vic nhay cam.

4. Pé xuat so dé cong nghe va thong sé

4.1. Bé xuéat quy mé, so do cong nghé theo
khoang cdch dén céng trinh can bao vé

T két qua nghién ctru ly thuyét va thtr nghiém

Bang 2. Két qud do chén déng, séng xung kich khéng khi va chét long khéng khi

S6 | Cétcao: Két qua do
S6 bai ;:‘:: Ngay | lwong | mét bail th::; d‘g:_g - )S(ggg Khong ’g’c’)

o dat may cdch, m mm/s., kich, dB % CO, ppn’1
Bai 1 17:40 | 27/3/2026 16 +3/-2 46 2,54 74,8 0,10 0
Bai2 | 16:06 | 31/3/2026 20 -5/-2 42 0,22 101,0 0,05 0
Bai 3 16:26 1/4/2026 16 -4/-2 20 473 127,5 0,04 0
Bai 4 11:05 3/4/2026 32 -2/+7 90 7,56 132,7 0,32 0
Bai 5 15:01 4/4/2026 16 -8/7 120 1,82 117,5 0,05 0
Bai6 | 17:07 | 6/4/2026 18 -8/7 90 3,72 115,6 0,83 0
Bai7 17:00 71412026 18 -6/7 65 5,32 119,0 0,61 0
Bai8 | 17:01 8/4/2026 18 -4/+10 70 4,38 117,9 0,08 0
Bai9 | 17:10 | 9/4/2026 18 -10/+20 150 - - 0,04 0
Bai 10 | 11:09 | 10/4/2026 16 -10/+15 120 0,22 105,5 0,04 0
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tai hién trwong, dé xuat quy md nhw bang 3.

4.2. bé xuat théng sé pha da bang khi nén

T cac két qué nghién ctru ly thuyét, trién khai
ther nghiém tai mé Mao Khé va két qua thi cong
cac bai pha da bang khi nén & cac khu vuc cé didu
kien dia chat twong tw, dé& xuéat thong sé khoan,
pha da bang khi nén tai cac khu viec mé 16 thién
gan khu dan cw, cong trinh can bdo vé nhw ban
4 vab.

5. Két luan

Két qua nghién ctru va thtr nghiém thuc dia
tai md Mao Khé cho thay cong nghé pha v& dat

da bang khi nén hoan toan cé kha ndng ap dung
trong diéu kién khai thac 16 thién gan khu dan cw
va cac cong trinh can bdo vé. V&i cac thong sbé
ky thuat dwoc Iwa chon phu hop, cdng nghé nay
dam bdo mirc d6 dap v& dat da dap tng yéu cau
san xuat, tao diéu kién thuan loi cho cdng tac xuc
bbc va van tai, ddng thoi duy tri tinh dn dinh cta
bo mé.

M6t trong nhirng wu diém ndi bat ctia cong nghé
la kha nang giam thiéu dang ké cac tac dong moi
trwdng so véi phwong phap nd min truyén théng.
Gia tri rung chan nén dat va séng dap khéng khi

Bang 3. Quy mé nhw béi pha dé bdng khi nén theo khodng céch dén khu dan cw, céng trinh can bdo vé

T Gia tri theo khoang cach dén khu dan cw, cong trinh can bao vé, m
<50 50+150 150+300 > 300
Phuong | Lam toi bé?g co |Phada bang khinén |5 . s béing khi Pha da Péng khi nén
1 |phap hoc (dau dap thuy | CO, nap trong Ong ) M CO, hogc nd min néu
pha da |lwc, cay x&i) thép ding nhidu 13n | 6N €O M0&C O, | 4 e cdp phép
5 | Quymb i 15+20 16 khoan/lan 20+40 16 khoan/ | Khong han ché khi
bai pha pha da lan pha da pha da bang khi nén
Bang 4. Théng sé ky thuat phé da bang CO, hoa Iéng cho cac mé than 16 thién
1T Théng s6 Pon vi Gia tri
1 | D6 cing dat da f 5 | 6 | 7] 8| 910
2 |Puwong kinh 16 khoan mm 152+165
3 |Puong khang chan tang m 3 2,7 | 25 | 2,2 2 1,8
4 | Khoang cach gitra cac 16 khoan trong hang m 3 27 | 25 | 2,2 2 1,8
5 |Khoang céach gitra cac hang 16 khoan m 26 [ 2312219 |17 |16
6 | Chiéu sau 16 khoan m 5,0+6,0
7 |Puwong kinh 6ng CO, mm 108
8 |Chiéu dai 6ng CO, m 2,2
9 |Chiéu cao bua m 2,8+3,8
10 |Khdi lwong CO, nap trong mét éng kg 8,0+10,0
Bang 5. Thong sé ky thudt pha da bang O, cho cac mé than 16 thién
T Théng sé Pon vi Gia tri
1 |Po cing dat da f 5 | 6| 7] 8] 9] 10
2 |BPuwong kinh 16 khoan mm 105+127
3 |Puwdng khang chan tang m 30 | 27|25 |22]20]| 1,8
4 | Khoang céch gitra cac 16 khoan trong hang m 30 | 27|25 |22]20]| 1,8
5 | Khoang cach gitra cac hang 16 khoan m 26 |1 2312219 ]| 17| 1,6
6 |Chiéu sau I6 khoan m 5,0+15,0
7 | Chitiéu khi nén O, kg/m* | 0,42 0,54 (0,66 |0,82]1,05] 1,20
8 |Chiéu dai 6ng O, m 2,5+11,0
9 |Chiéu cao bua m 2,5+4,0
10 |Mat dé nap O, kg/m 0,18+0,32
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déu ndm trong gi¢i han cho phép, khong gay anh
hwéng dén cong trinh lan can va doi sdng ngum
dan. Bén canh do, viéc khéng st dung thudc nd
cong nghiép g|up loai bdé nguy co da vang nguy
hiém va gidm thiéu phat sinh khi doc hai, gép phan
nang cao mirc dd an toan va than thién méi trwedng
trong khai thac mé.

T cac két qua dat dwoc, co thé khang dinh
céng nghé pha da bang khi nén 1a mot hwéng
di phu hop véi diéu kién thuc té tai cac mé than
thudc TKV, dac biét trong bdi canh khai trwdng
ngay cang tién gan khu dan cw. Tuy nhién, dé trién
khai rong rai trong san xuét, can tiép tuc nghién
ctru hoan thién cac thong sé cong nghé theo tirng
didu kién dia chét cu thé, ddng thdi danh gia sau
hon vé hiéu qua kinh té - k§ thuat nhdm dam bao
tinh kha thi va bén virng trong dai han.
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Technological Scheme and Drilling—Rock Breaking Parameters Using
Compressed Air for Open-Pit Mining Areas Located Near Residential Zones and
Protected Structures in TKV

MSec. Dam Cong Khoa, Dr. Doan Van Thanh
Vinacomin - Institute of Mining Science and Technology

Abstract:

Under the conditions of open-pit mining in Vietnam, many mining areas of mines operated by
Vietnam National Coal and Mineral Industries Holding Corporation Limited (TKV) are located in
close proximity to residential zones and protected structures, creating an urgent need to mitigate the
impacts of conventional drilling and blasting techniques. This paper presents the results of research
on the application of compressed air rock breaking technology in sensitive areas, aiming to develop an
appropriate technological scheme and determine suitable technical parameters. The study was conducted
through field experiments at an open-pit site of Mao Khe coal company, with various drilling patterns
and compressed air pressure levels. The evaluation criteria included the degree of rock fragmentation,
peak particle velocity (PPV), and airblast overpressure. The results show that the compressed air
technology ensures sufficient rock loosening to meet loading requirements while significantly reducing
ground vibration and airblast compared to conventional blasting methods.Based on these findings, the
paper proposes a technological scheme and a set of drilling and rock-breaking parameters suitable for
areas near residential zones in open-pit mining operations in TKV.
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DPANH GIA KET QUA AP DUNG THU NGHIEM CONG NGHE PHUN BE
TONG UOT CHIEU DAY LON THI CONG VO CHONG LO TAI CONG TY
THAN UONG BI - TKV

Toém tit:

TS. Pinh Vin Cuong, TS. Nguyén Viin Cong
KS. Nguyén Khic Hung
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Nhit Viét Tuin

Trén co so dé tai “Nghién cieu dp dung cong nghé thi cong vo chong 16 bang phun bé tong wot chiéu
day lom tai cac mo than ham 16 thuée TKV” do Téap doan giao, Vién KHCN M6 dda phoi hop voi Cong ty
than Uong Bi trién khai ap dung thir nghiém cong nghé tai nga ba lo vong mirc -150 khu Tday Nam mo
Trang Bach. Két qua ap dung da thanh cong, khang dinh cho tinh kha thi va sw can thiét phai dp dung
cong nghé phun bé tong w6t chiéu day 1om tai cac moé than ham 16 TKV d@é ndng cao hiéu qua chong giir
va mé réng pham vi ap dung. Bai bdo ndy trinh bay vé két qua trién khai dp dung thir nghiém cong nghé.

1. D3t van dé

Thi cong vé chdng 16 bang cong nghé phun bé
téng w6t chiéu day I6n 1a tién bd trong linh vuc
xay dwng cdng trinh ngdm va mé nai riéng, trong
[inh vire xay dwng ndéi chung. Cong nghé cho phép
phun tao vé chéng bé tédng c6 chiéu day t&i hang
mét, mac bé téng phd bién tir 30+50 MPa, khi st
dung vat liéu dac biét, da dat trén 100 MPa. Ap
dung céng nghé sé mang lai mét loat wu diém vé
ky thuat, kinh té, an toan so véi cong nghé dé bé
téng truyén théng s dung vi cbp pha két hop van
khuén hién dang ap dung tai cac mé than ham 1o
TKV, d6 la: bé tong trong qua trinh phun cho phép
l&p day khoang tréng va khe nit sat bién 16, sau
thi cong sé tw ngung két, khong bi co ngét, tw treo
bam va twong tac chi dong véi khdi da bién 10,
chét lwong vé chbng bé tong cao; thdi gian chiu
lwc nhanh, chi tr 8+24h; khong phai str dung vi
cbp pha, mirc d6 co gidi hoa cao, thoi gian thi
cbng ngan; giam cudng do va cai thién diéu kién
lam viéc cho ngudi lao ddng, ha gia thanh. Xuét
phat tir wu diém cha cong nghé va nhu cau thuc
té tai cac md than ham 16 TKV, Tap doan Céng
nghiép Than — Khoang sén Viét Nam da giao cho
cho Vién KHCN M6 ch tri thye hién dé tai “Nghién
clru ap dung céng nghé thi cong vé chéng 16 bang
phun bé téng wét chiéu day Ién tai cac mé than
ham 16 thudc TKV”. Trong khuén khd dé tai, Vién
KHCN Md d& phéi hop véi Cong ty than Ubng Bi
lap thiét ké va trién khai ap dung th» nghiém céng
nghé dé thi cong vé chdng 16 cho khu vire nga ba

16 vong mirc -150 khu Tay Nam mé Trang Bach.
Két qua thir nghiém da dat thanh céng buwéc dau,
dap (ng muc tiéu dé ra, Bai bao nay téng hop két
qua trién khai.

2. Khai quat ndi dung thiét ké céong nghé bé
téng phun chiéu day Ién thi céng vé chéng 16
tai nga ba I6 vong mirc -150 khu Tay Nam mé
Trang Bach

Nga ba 16 vong mirc -150 1a pham vi tiép giap
gitra 16 doc via da mirc -150 va 16 vong mirc -150.
Tbng chiéu dai |0 thiét ké Ia 15,0m, trong d6 pham
vi nga ba trén 6 doc via d& mirc -150 la 12,0m
(ttr [IK684 + 1IK696 ), pham vi trén 16 vong -150 la
3,0m (ttr 1IKOO + IIK). Dac diém diéu kién dia chat
— ky thuat mé khu vie thiét ké nhu sau:

- Diéu kién dia chét: khu vwc thi cong nga ba
dao qua cac tap bot két, cat két va sét két phan
I&p mdng, dd 6n dinh trung binh; khéng chiu &anh
hwdng béi nwéc hay cé hién twong nwéc xuét 16
vao 10, khéng c6 phay pha. Tuy nhién, pham vi
nga ba chiu anh huwéng ap lwc I1&n tir bai thai 16
thién, chiéu sau tlr ndc 16 1&én day bai thai la 148m.
chiéu cao bai thai phia trén khoang 100m. Theo
thoi gian, &nh hwéng ti bai thai sé gia tang c6 thé
gay tinh trang mét &n dinh 1au dai ctia dwong 16.

- Diéu kién ky thuat: Pham vi nga ba trén 10
doc via da -150 c6 dién tich tiét dién dao thay déi
tr 10,9 + 32,2 m2, chdng gi®® bang vi thép SVP-
27, bwéc chbng tir 0,5 + 0,8 m/vi, chén bang tAm
chén BTCT duc sén. Pham vi ap dung tai 16 vong
murc -150 c6 tiét dién dao 13,4 m2, chéng gilr bang
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Bang 1. Céc chi tiéu kinh té ky thuat téng hop céng nghé phun bé téng wét ngé ba 16 vong mirc -150

khu Tay Nam

TT Cac chi tiéu DPon vi Gia tri
1 | Dién tich tiét dién dao lo m? 10,9 + 32,2
2 | Chiéu day vé chéng bé tong thiét ké mm 350

3 | Mac bé téng thiét ké (M300) MPa 30

4 | Sb16p codt thép mém I&p 1-2

5 |DPwong kinh cbt thép mm 6; 14; 20
6 | Hé sb hoan thanh chu ky - 0,9

7 | S6 mét 16 thi cdng hoan thanh mét chu ky m 1,00

8 | Thoi gian mot chu ky Gio 8

9 | Khéi lwong bé tdng thi cong trong mét chu ky m3 6,61
10 | Nhan Iwc lam viéc moét ca nguei 8

11 | Nang suét lao déng truc tiép m®/ng.ca 0,83

Bang 2. Ty Ié cap phbi BTP wét méc 300, cho 1MP khéi vika phun

. - P . . Gia tri

TT Cac thdng so6 Quy cach Don vi Khéi lrong | Thé tich xép (m’)
1 | Xi mang PC40 kg 520 0,168
2 |badam C& hat 5-10 mm kg 605 0,390
3 |Catvang kg 885 0,68
4 | Soi thép kg 20 0,003
5 |Phu gia:

Hoéa déo tang cwon Mepei Dynamon Easy 11 ,
" | do vira phung ° (10/5 vt lrong XM) ’ lit 5,20 0,0052

Phu gia déng ctn Mepeiquick AFK 888 (5% lit
- nhén?\ 99 khc‘)Fi) Iu?c,)’ng XM) ( 26,00 0,026
6 |Nudc Nwd&c sinh hoat lit 217 0,217
7 | Do sut thiét ké cm 12+20

Bang 3. Bang téng hop day chuyén thiét bi phuc vu thi céng phun bé téng w6t chiéu day I6n tai Cong
ty than Udng Bi

TT Tén thiét bi Ma hiéu bBVvT S6 lwong Ghi chu
1 |May tron bé téng FC-ZC160 chiéc 1 Thué/Mua
2 | May phun bé téng FC-PWS6I chiéc 1 Thué/Mua
3 | May bom phu gia FC-HJB-6 chiéc 1 Thué/Mua

vi thép SVP-22, buéc chbng 0,7 m/vi, chén béng
tdm chén BTCT duc san. Qua khao sat thuc té cho
thay, bién 16 thyc té khu vuce thi cong bi lem thira
ra ngoai ttr 20 + 35cm, trung binh 25 cm.

Trén co s& hién trang diéu kién dia chét, ky
thuat md khu viwe &p dung thir nghiém, thiét ké da
tién hanh tinh toan, xac dinh cac théng s chuyén
vi va ap lwc mo tac dong lén bién cac duong 1o
pham vi ngé ba giao cat. Két qua cho thay, ap luc

mo tac dong lén khu virc nga ba la kha Ién, trong
do tai trong ndc la 123,6 kN/m, tai trong nén 123,6
kN/m, tai trong hong 104,9 kN/m. Twong trng v&i
diéu kién ap lwc can phai chdng d&, két cau vé
chéng dwoc thiét ké co mac M300, st dung 02 16p
cbt thép mém bang thép tron f=14-20 mm, chiéu
day vé chéng 0,35m (tinh ca bu lem Ia 0,6m). Chi
tiét két qua tinh toan, mét sé chi tiéu KTKT cha
yéu, ho chiéu thiét ké, cap phdi bé téng phun, day
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c) Mat cat 6-6
Hinh 1. H6 chiéu chéng git ngé ba lo vong mirc
-150 bang vé chbng bé téng

chuyén thiét bj thi cong xem tai cac bang tir 1 + 3
va hinh1.

3. Danh gia két qua trién khai céng nghé

Co6ng nghé phun bé téng wét thi cdng vé chéng
16 1a cdng nghé méi, 1an dau dwoc ap dung trong
TKV. Do d6, cong tac trién khai dwoc Cong ty than
Uéng Bi va Vién KHCN mé phdi hop thuc hién bai
ban, nghiém tdc. Trén co s& thiét ké da lap, Cong
ty than Udng Bi da chuén bj day du vat tw, vat liéu
(cbt thép, cat, xi mang, da, phu gia,...) va I&p dat
céac thiét bi thudc day chuyén céng nghé dé xuat
theo thiét ké (may tron bé téng, may phun bé téng,
may bom phu gia). Cong ty da phdi hop vai Vién

KHCN M3 trién khai l&p dat, van hanh thiét bj va
thi cdng phun bé téng tai 16 nga ba |6 vong mic
-150 khu Tay Nam, cu thé: cong tac lap dat, chay
thtr hwéng dan van hanh thiét bj trén mat béng
tr ngay 13 + 14/01/2026; cong tac gia cong ché
tao c6t thép, van chuyén lap dat cét thép trong 16,
van chuyén thiét bi, nguyén vat liéu, chuan bi hién
trrong trong 10 thwe hién tir ngay 15 + 26/01/2026;
cong tac thi cong thuc té dién ra trong hai giai
doan twdc va sau nghi Tét Nguyén dan, tlr ngay
27/01/2026 + 13/2/2026 va tlr ngay 22/2/2026 +
27/2/2026.

Pé hwong dan thwe hanh céng nghé, Cong
ty than Uéng Bi da dwng mé hinh gid dinh khéng
gian dudng 16 can phun bang cac palet go treo 1én
gian gido tai mat bang +30 Trang Bach. Viéc bd
tri cac mau palet phun theo cac goéc, hwéng md
phdng duong 16 trong thuc té gidp cac cong nhan
tiép can va nam virng cac k¥ thuat phun. Qua trinh
phun thtr nghiém tai méat bang, dé tai tién hanh
lay 02 t& mau, méi té 03 mau, twong rng 06 mau
dé thi nghiém kiém tra cwdng do bé tong. Két qua
thi nghiém kiém tra d® bén nén cta bé téng sau
7 ngay cho thdy cuwong do bé tong dat tir 23,5 +
24,9 MPa, trung binh 24,2 MPa, dat 80% cudng
do thiét ké (30 MPa). Sau 28 ngay tudi, cwdng do
khang nén bé téng dat tr 32,6 + 35,6 MPa, trung
binh 33,6 MPa, dat 112% cwdng dd thiét ké. Nhw
vay, ca 03 mau bé tdng déu dat cwdng d6 yéu cau,
cAp phéi bé tong thiét ké cho nga ba [d vong 1a phu
hop, du diéu kién trién khai phun thuc té trong 10.
M6t s6 hinh anh hwéng dan thue hanh cong nghé
trén mét bang va két qua thi nghiém mau xem hinh
3, bang 4.

Cong tac thi cong thuc té cé sw huwéng dan va
theo doi, giam sat cta can b6 Vién KHCN M6 va
cac phong ban ky thuat cia Coéng ty than Ubng
Bi. Trong qua trinh thi cong, t6 giam sat ludn tién
hanh kiém soat va theo déi sat sao chat lwong dau
vao vat liéu cling nhw kiém soat chat lwong tron
cac mé bé téng. Qua trinh do d6 sut va lay mau
thi nghiém kiém tra chat lwong bé téng dwoc thuc
hién ngay tai hién trwwdng vi tri thi cong, mé bé téng
dat d6 sut tiéu chudn mai tién hanh cép liéu vao
may phun bé tdng. Chiéu day phun thuc té phd
bién tlr 35 + 70cm, ca biét mot sb diém 1&n toi 80
+90cm (nguyén nhan la do trwédc khi phun da tién
hanh thao d& toan bd tAm chén va da om le bién
16). Cong tac bao dwdng bé tong dwoc thwc hién
day du theo ding quy dinh & mai cubi ca san xuét
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b) Day chuyén thiét bj thi cong Iap dat trén mét bang

Hinh 2. M6t sé hinh dnh huéng dan céng nghé trén méat bang
Bang 4. Két qua nén méu bé téng phun wét tai Cong ty than Udng Bi

Cuwdng dé khang nén mau bé téng (MPa)
LA x Ngay la Nga id tri e id tri .. | Trung binh
TT| Ky higu mau gm%:u g néngmyﬁu C:‘haigt- Gid tr",' trucr;rg tt)l:nh S?;VO"; souvgi ?hiét
Kké thuwe té thuc té thiéet ke Kké
I | Thi nghiém kiém tra cwong dé khang nén bé tong sau 7 ngay (R7)
1 | BTP/UB/R7-01 23,5 78%
2 | BTP/UB/R7-02 14/01/2026 | 21/1/2026 | 30,00 24,9 24,2 83% 81%
3 |BTP/UB/R7-03 24,3 81%
Il | Thi nghiém kiém tra cwéng dd khang nén bé tong sau 28 ngay (R28)
1 | BTP/UB/R28-01 35,6 119%
2 |BTP/UB/R28-02 | 14/01/2026 | 11/2/2026 | 30,00 32,6 33,6 109% 112%
3 |BTP/UB/R28-03 32,7 109%

bang cach st dung may phun bé téng dé phun
nwéc sach 1én bé mat pham vi khéi phun bé téng
da dworc thi cong trong ca trwdc. Dé kiém tra chat
lwong vé chdng bé téng phun trong 16, t6 giam sat
da tién hanh phun khay mau tai hién truong thi
cong trong 16 va lay 2 t6 mau, méi t6 03 mau dé
tién hanh kiém tra cwong do khang nén. Két qua
cd 6 mau thi nghiém déu dat cwong do yéu cau,

trong d6 03 mau nén & 07 ngay tudi dat tr 24,1 +
24,6 Mpa, trung binh 24,4 Mpa, bang tir 80 + 82%,
trung binh 81% so véi thiét ké. Mau nén & 28 ngay
tudi dat tr 30,7 + 34,0, trung binh 32,3 bang tir
102 + 113%, trung binh 108% so v&i thiét ké. Tong
chiéu dai 16 thi cong thwe té 1a 15,0 m, khéi lwong
viva da phun 100,7 m3. M6t sé hinh anh qué trinh
thi cong thuc té tai nga ba 16 vong mirc -150 xem
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Hinh 3. Hinh &nh qué trinh trién khai &p dung céng nghé trong thuc té

Hinh 4. Khoan I4y mau bé téng phun trong 16
tai hinh 3, hinh 4.

Danh gia chi tiét két qua ap dung nhu sau:

- Vé diéu kién dia chat: Diéu kién dia chat cong
trinh cong trinh va diéu kién thdy van khu vuc
dwong 10 trong qua trinh thi cdng khéng co sy sai
khac nhiéu so vai diéu kién thiét ké. Toan bd qua
trinh thi cong khéng cé hién twong xuét 16 nwédc
vao bén trong dudng 10.

- Vé cong téc thuc hién hé chiéu chéng gid:
Pham vi nga ba 16 vong mirc -150 khu Tay Nam
duorc thi cong theo dung ho chiéu thiét ké da duwoc
phé duyét. Pham vi tr 11IK684 + 11IK694 16 doc via
da mire -150 dwoc thi cong cbt thép 02 16p, thao
tAm chén bé téng va da chén om le giap héng 16,
chiéu day bé téng dwoc phun tir 55 + 65cm, trung
binh 60cm. Pham vi tir [IK694 + [IK696 10 doc via
da murc -150, tir IIKO + IIK3 10 vong mirc -150
duoc thi cong lap dwng 01 16p cbt thép, chi thao
cuc bd 1 vai tm chén bé tong bién 16, chiéu day
bé téng dwoc phun 35cm.

- Vé coéng téc té chire thi cong: Trong qua trinh
ap dung thyc té, Cong ty than Udng Bi va cac can

bd ky thuat Vien KHCN M6 da phdi hop rat chat
ché, cong tac té chirc dwoc thuwc hién mét cach
hiéu qua va chuyén nghiép. Do la cong nghé mai
nén trong th&i gian dau, viéc st dung té hop thiét
bi phuc vu qué trinh thi cong con gap mot sb khd
khan. Tuy nhién trong qua trinh thi céng vé sau,
cac cong nhan cling nhw can bd phan xwdéng thi
céng da ndm virng cac thao tac cling nhw rat ra
mot sbé kinh nghiém thuc tién. Cac can bd giam
séat cla ca trwdc ludn thuwe hién ban giao cu thé
cac vuéng méc, ton tai chua kip x& ly trong ca
minh cho ca tiép theo, nham théng tin kip thoi dé
cac can bo giam sat ca ké tiép cé thé tim ra hwéng
xt ly trong thoi gian ngén nhét. Do d6, cac vwéng
mé&c trong qua trinh thi céng &p dung céng nghé
phun bé tong wét tai nga ba 16 vong mure-150 da
dwoc x ly kip thdi. Cong tac trién khai ddm bao
an toan.

- Vé ty Ié hao hut vét liéu do réi vai bé tong
trong qua trinh phun: Khéi lwong bé téng hao hut
so v&i khéi lwong thé tich can lap day (90,8 m3)
la 9,9 m3, twong &ng ty 1&é hao hut bé téng chi la
10,90%, thap hon so v&i thiét ké (phan twdng hao
hut 20%, phan vom hao hut 25%), qua dé giup tiét
kiém vat liéu cho don vi. Nguyén nhan la do qua
trinh thi cong d& cha déng rut kinh nghiém, diéu
chinh khoang cach tir sung phun dén bién cong
trinh cling nhw géc phun dé tang kha nang va tbc
do bam dinh, tlr dé giam vang, bat va roi vai vat
liéu.

- Vé céc chi tiéu kinh té ky thuat cha yéu qué
trinh &p dung céng nghé: Trén co s& téng hop két
qua ap dung th&r nghiém coéng nghé phun bé téng
wét thi cdng vé chdng 10 tai nga ba 16 vong mic
-150 khu Tay Nam, béo c&o tién hanh tinh toan cac
chi tiéu kinh té k§ thuat cha yéu trong thwe té va
so sanh véi cac chi tiéu theo thiét ké. Két qua cho
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Bang 5. Bang so sénh céac chi tiéu KTKT chi yéu trong qué trinh ép dung thd nghiém céng nghé phun

bé toéng wot
b Gia tri
T Cac chi tiéu KTKT \‘,’i’" Thiét ké | Thwc té [ Chénh léch| % chénh léch
) 1 2 2-1 (2-1)%
1 | Chiéu dai nga ba thi céng m 15,00 15,00 0,00 0,00%
2 | Téng khéi lwgng viva bé tong thicong| m® | 110,22 | 100,70 -9,52 -8,64%
3 | Tién do thi cong trong 1 ca thi cong m/ca 0,90 0,83 -0,07 -7,41%
4 |Khoiluongtrung binhbetongthi | 0/n | 6651 | 559 1,02 -15,40%
cbng trong 1 ca thi cong
5 |Tongsocathicongthuchiencong | | 4557 | 1800 133 8,00%
tac phun bé téng
6 (I:lahan [we trung binh lam viéc trong 1 ngudi| 8,00 778 0,22 2.78%
7 | Tong sO cong can thiet dé hoan cong | 133,33 | 140,00 | 667 5,00%
thanh cbng viéc
. r 3
8 | Nang suat lao dong truc tiép ngc/a 0,83 0,72 -0,11 -12,99%

thay, cac chi titu KTKT co ban twong dwong so
v&i cac chi tiéu theo thiét ké. Trong dé, khéi lwong
bé tdng thi céng trung binh trong 1 ca trong thuwc
té gidam 1,02 m3 so va&i thiét ké (twong (ng gidm
15,40%); tébng sb ca thi cong thwec hién cong tac
phun 1a 18,0 ca nhiéu hon 1,33 ca so v&i dy kién
theo thiét ké& (16,67 ca); nang suat lao dong truc
tiép trong thuwc té 14 0,72 m3/ng.ca, thap hon 0,11
m/ng.ca so v&i thiét k& (0,83 m¥ng.ca). Nguyén
nhan la do qua trinh thi cdng thwdng xuyén bi gian
doan b&i cong tac van chuyén goong qua khu v
thi cong. Chi tiét so sanh cac chi tiéu KTKT chd
yéu trong qua trinh ap dung cdng nghé xem tai
bang 5.

- DPénh gia chét luong vé chéng va mirc do én
dinh cua dwong lo: Coéng tac thi cong thwc hién
phun du chiéu day, ddm bao tuan thu theo thiét ké.
Tw thei diém két thac qua trinh thi cdng cong tac
phun bé téng (ngay 27/02/2026) dén nay, bé téng
da dat trén 28 ngay tudi, theo déi d6 6n dinh bé
téng nga ba cho thay: I&6p bé téng phun wét bam
dinh tét v&i da bién 10, chiéu day dadm bao theo
thiét ké va l4p kin dwoc khéng gian bién bi réng &
héng, néc trong qua trinh dao, bé mat khéi bé téng
twong dbi phang, cwong do bé téng dat yéu ciu
so v&i thiét ké, bé mét bé tdng khéng cé dau hiéu
nit, v&, dwdng 16 khéng xuét hién bién dang. Mat
khac, két qua nén thi nghiém cirng d6 khang nén
clia mau bé téng phun trong 16 sau 28 ngay tudi
cling dat tlr 102 + 113% so v&i mac thiét ké. Qua

do c6 thé khéng dinh, chat lwgng vé chéng bé téng
dam bao yéu cau chéng gitr dwdng 19.

- Dénh gié hiéu qué kinh té cta cong nghé: BPon
gia cdng nghé phun bé tdng wét chiéu day Ién
thi cong vé chdng 16 theo du toan la 54.169.990
ddng/m. Bon gia thi cdng bang cong nghé truyén
théng db bé tong lwu vi két hop van khudn mé
dang &p dung trong cung diéu kién 1a 62.250.529
ddng/m. Téng hop thuwe té cac chi phi tryc tiép thi
coéng vé chdng 16 nga ba 16 vong mirc -150 khu
Tay Nam bang cdng nghé phun bé téng wét trong
thwe té theo quyét toan clia Céng ty than Uéng
Bi 14 914.726.200 doéng cho 15,0m 1o, twong (ng
60.981.747 dong/m.

Nhw vay, chi phi thi cdng ngé ba bang cong
nghé phun bé téng theo thuc té cao hon dw toan la
6.811.757 ddng/m (twong &ng 12,57%). Nguyén
nhan 1a do: qua trinh thi cong phat sinh mot sb
chi phi chwa duwgc tinh vao dw toan nhw chi phi
phuc vu 18p d&t cum thiét bi phuc vu thi cong, chi
phi cdng truc van hanh, truc gac hé théng thiét
bi; don gia cbt thép thoi diém thi cong tang so voi
thoi diém lap dy toan, ndng suét lao dong thuc té
thap hon so vai thiét ké; don gia tién cong phun bé
téng thanh toan hé tro' trong thoi gian thir nghiém
cao hon so véi dy toan. Tuy nhién, so v&i céng
nghé truyén théng trong cung diéu kién, chi phi
thwc té van thap hon 1.268.782 déng/m (twong
trng 2,04%).

Trwdng hop chi phi nhan céng thwc hién céng
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THONG TIN KHOA HOC CONG NGHE MO M

tac phun dwoc thanh toan theo ding don gia nhan
cbng quy dinh nhw da lap trong dy toan, khi dé
tbng chi phi gia thanh truc tiép thi cong phun bé
tong nga ba 16 vong mirc -150 chi la 52.085.153
ddng/m, gidm lan lwot 1a 2.084.837 déng/m (3,8%)
va 10.165.376 ddng/m (16,3%) so v&i dy toan va
cong nghé truyén thdng. Qua dé cé thé khang
dinh, khi ap dung céng nghé phun bé téng wét thi
cong vo chéng 16 tai nga ba 16 vong mac -150 khu
Tay Nam, ngoai hiéu qua vé mét ky thuat cong
nghé con dem lai hiéu qua vé mat kinh té cho don
vi. Chi tiét xem biéu dd hinh 5.
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M Chi phi vat liéu  EIChi phi nhan cong O Chi phi may thi cong
Hinh 5. Biéu dé so sanh gia thanh chi phi thi céng

theo cac phuwong an
4. Két luan

Qua trinh ap dung th&r nghiém céng nghé phun
bé téng wét chiéu day 16n thi cong vé chéng 10 tai

nga ba |6 vong mirc -150 khu Tady Nam md Trang
Bach — Céng ty than Uéng Bi da dwoc trién khai
thanh coéng, ddm bao yéu cau ky thuat, an toan,
chét lwong vé chdng dap (rng yéu cau chéng gitr,
ddng thoi mang lai hiéu qua kinh té cho don vi
trng dung. Thanh céng tai Céng ty than Udng Bi
da khang dinh cho tinh kha thi va sw can thiét phai
ap dung coéng nghé phun bé téng wét chiéu day
I&n tai cdc md than ham 16 TKV dé nang cao hiéu
qua chéng git* va mé réng pham vi ap dung cla
két cAu vd chdng bang bé tong. Trén co s& thanh
cong nay, Vién KHCN Mé sé tiép tuc phdi hop voi
cac don vi mé& rong ap dung cong nghé, lam co
s& dé theo déi, danh gia, hoan thién cong nghé
tién t&i ban hanh hwéng dan ap dung chung trong
toan TKV./.
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thudc TKV, sb 3/2025, Thong tin KHCN mé - Vién
KHCN Mé.

[2]. Bo céo danh gia két quéd 4p dung tho
nghiém céng nghé phun bé téng w6t chiéu day Ién
thi cong vé chéng 10 tai Cong ty than Uéng Bi -
TKV, Vién KHCN Mé - Vinacomin (2026).

Evaluation of the Pilot Application of Large-Thickness Wet Shotcrete Technology
for Underground Support Lining at Uong Bi Coal Company TKV

Dr. Dinh Van Cuong, Dr. Nguyen Van Cong, Eng. Nguyen Khac Hung
Vinacomin - Institute of Mining Science and Technology

Abstract:

Based on the research project entitled “Study on the application of large-thickness wet shotcrete
technology for underground support lining in underground coal mine in TKV”, assigned by the
Corporation, the Institute of Mining Science and Technology coordinated with Uong Bi Coal Company
to implement a pilot application of this technology at a roadway junction at level -150 in the Southwest
area of Trang Bach Mine. The implementation results were successful, confirming both the feasibility
and the necessity of applying large-thickness wet shotcrete technology in underground coal mines in
TKV to enhance ground support efficiency and expand its application scope. This paper presents the
results of the pilot implementation of this technology.
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TINH TOAN HE SO SU'SUY GIAM TUYEN TIiNH VA PANH GIA TiNH
KHA TUYEN THAN CAP HAT LON BANG TIA X CHO MQT SO MO THAN
VUNG QUANG NINH

ThS. Nguyén Hiru Nhan
Vién Khoa hoc Cong nghé Mo -
CN. Nguyén Thanh Tam
Vién Phat trién cong nghé va gido duc

Vinacomin

Bién tap: ThS. Nguyén Viin Minh

Toém tat:

Trong nganh tuyén khodng néi chung va tuyén than néi riéng dé phan loai khodng sdn thi viéc nhén
dién gitta cdc logi khodng sdn cé ich, trung gian va dd thdi la co sé ban dau rat quan trong nham phuc
vu cho thiét ké cong nghé tuyén. Khi mot chiim tia X di qua vt liéu, cuwong do ciia né bi suy giam, trong
dé hé so suy giam tuyén tinh la mot dai luwong dac trung cho kha nang can tia X cua vat liéu. Bai bao
nay gici thiéu két qua phan tich, tinh todn hé sé sw suy giam tuyén tinh va danh gid tinh kha tuyén than

bang tia X doi véi cdp hat I6n cho mét s6 mé than viing Quang Ninh.

1. M& dau

Hién nay & vung than Quang Ninh, hau hét
cac NMST than trung tdm dé thu héi than cuc tir
than cap hat I&n +100mm (+50mm) dang phai st
dung phwong phap nhat tay thi céng trén bang tai
chay cham, (NMST than TTCO3, TTCO4, NMST
Lép My, TTCB&KTTT Hon Gai). Cép hat -100
mm (-50,0mm) dang ap dung cac phuo’ng phap
tuyén khac nhau nhu dai Iang, xoday léc huyen
phu 2 san phadm (TTCO), tuyén than béng thiét bj
tuyén huyén phu tw sinh (NMST than Lép MY). Déi
v&i cac NMST than Vang Danh mac du gi&i han
trén cap hat than vao tuyén da 1&n t&i 150mm do
st dung thiét bj tuyén huyén phu ndng CKB, tuy
nhién cap hat +150mm van phai st dung phwong
phap nhat tay thd cong, st dung nhiéu lao dong.
Tai cac md than, than nguyén khai khi khai thac
bang phuwong phap khai thac 16 thién hay khai thac
ham 16 trwéc khi cdp dén cac NMST than trung
tam déu dwoc so tuyén bang sang loai cp hat 16n
+100m (+50mm) nham gidm dat da thai trwdc khi
duwa vé cac NMST than trung tdm va coéng nghé
thu hoi than cuc tir cdp hat Ién nay van phai st
dung phwong phép truyén théng la nhat tay tha
cong trén cac bang tai chay cham, st dung nhiéu
lao dong. Hién nay, tai mot s6 md c& hat sang
so tuyén dang dé kich thwéc 50x50 mm (Ha 1am),
75x75mm (Théng Nhat), 80x80mm (Ha Long),
90x90 mm (Nam Mau) va cap hat c6 d < 50mm
dang dwoc dwa tuyén trong may lang, xody léc

huyén phu c6 hiéu qua tuyén tbt cho ra cac san
pham than chat lwgng cao, dem lai hiéu qua kinh
té. Do vay, dbi twong can nghién ciru tuyén than
bang coéng nghé tia X 1a than cép hat d > 50mm
(than cép hat I&n). Do vay, déi twong can nghién
ctru tuyén than bang céng nghé tia X 1a than cép
hat d > 50mm (than cap hat I&n).

Trén thé gi6i hién nay, trong céng nghé tuyén
than da nghién clru va ap dung thanh céng cac
thiét bi tuyén than bang tia X dé thu héi than cuc
cép hat I&n tai nhiéu nha may tuyén than, mé than
& Trung Quéc, Uc, An Do, Nam Phi, Chau Au
(Blrc, Ba Lan...) va B&c My ... nguoi ta st dung
thiét bj tuyén than bang tia X thay thé cho khau
nhé&t tay than c¢& hat Ién. Cac thiét bi tuyén than
bang tia X v&i nang suat va hiéu suét cao, co gidi
hoa, tw ddéng hoa cao. B ]

2. Qua trinh thir nghiém cac mau than cap
hat I&n vang Quang Ninh

2.1. Mé t3 thiét bj thir nghiém

Hé thong thiét bi thor nghiém tai Vién Khoa
hoc va Ky thuat Hat nhan, dia chi sb 179, dudng
Hoang Quéc Viét, Ha Noi dwoc thé hién trén hinh
1. Hé théng bao gdm cac thanh phan chinh dwoc
mo ta chi tiét nhuw sau:

2.1.1. Nguén phét tia X

Hé théng st dung éng phat tia X cta hang
Hopewell Designs (Hoa Ky), model X80-160. Bay
la hé théng tia X tw chira, dwoc che chan day du,
khoéng yéu cau phong chiéu dic biét va chiém
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Hinh 1. Hé thong thiét b thi nghiém nghién

clru sw suy giam cwdng do tia X

(1) Ngudn phét tia X (bén trong); (2) Mang loc

(loai b6t ndng luong thép); (3) Mau thi nghiém;

(4) Hé théng detector - Budng ion héa (Hé do)
khéng gian phong thi nghiém téi thidu.[1]

Hé théng c6 kha ndng hoat dong v&i dai dién
ap tlr 5-160 kV (diéu chinh lién tuc) va nhiéu gia
tri dong dién éng khac nhau tir thdp dén cao.
Anode dwoc ché tao tir tungsten (s nguyén to
Z=74), mot vat liéu ly twdng do c6 sb nguyén tir
cao va diém nong chdy rat cao (3422°C), cho
phép tao ra cac chum tia X manh va én dinh.
Thiét bi hoat dong véi ngudn dién 230 VAC £10%,
50/60 Hz v&i cong suat 4500 watts, ddm béo van
hanh &n dinh trong thoi gian kéo dai. Nguén cao
ap dwoc kiém soat vai do chinh xac £1%, gidp duy
tri phd tia X én dinh. [1]

2.1.2. Hé théng detector

Hé thdng s dung bubng ion héa truyén qua
(transmission ionization chamber) dé do liéu va
suét liéu thwc t& ma chum tia cung cap. Khi tia
X di qua, né ion hoéa khi argon bén trong bubng,
tao cac cap ion va electron dw¢i dién ap dat vao
khodng vai chuc dén vai tram volt. Cac hat mang
dién bi kéo vé cac dién cwc, tao dong ion héa ty 1&
thuan véi suét liéu trong thé tich budng. Dong nay
duoc do bang electrometer, hiéu chinh theo nhiét
dod va ap suét, truy xuat chuan NIST (Vién Tiéu
chuén va Céng nghé Quéc gia Hoa Ky).

Thong sb ky thuat detector: (i) Kiéu detector:
Budng ion héa truyén qua (transmission chamber);
(i) Khi 1am viéc: Argon (tro, dé ion héa); (iii) Bién
ap hoat dong: 50 - 300 V, vung bao hoa ion; (iv)
D6 phan gidi nang lwgng: Trung binh, phu hop do
liéu tich phan; (v) Dai nang lwong nhay: Vai keV
dén vai tram keV (phu hop 80 - 150 kV); (vi) Dac
tinh do: Tuyén tinh, 6n dinh cao, sai s6 sau hiéu
chuan khoang 1- 2%.

2.1.3. M&u thi nghiém

Thiét bi tuyén than bang tia X cho cép hat I16n
hién nay trén thé gi¢i chi yéu véi ¢ hat 16n 1a tw
50mm t&i 300mm, do vay, chia mau thanh 02 loai:
Loai tlr (50-100)mm (dwoc gia cdng mau thanh
hinh 1ap phwong cé canh bang khodng 75,0mm)
va loai tir (100-300)mm (dwo'c gia cdng mau thanh
hinh hop canh khoang 200,0mm). Dé thuan tién
cho viéc thi nghiém tia X va giam tbi da sai sé gitra
cac thi nghiém; cac thi nghiém cé diéu kién twong
tw va dé dang so sanh két qua thi nghiém, cac
mau sé dwoc gia cong nhu sau:

+ MAu nghién ctru mdi mé cé 02 c& hat va 04
chling loai la: (i) Than loai I: 8<1,5 g/cm?®, Than
loai II: 1,5<0<1,8 g/cm?3; (ii) Trung gian: 1,8<6<2,0
glem3; (iii) D4 thai: 5>2,0 g/lcm3. Nhw vay méi md
c6 08 mau.

+ Tdng s6 mau cla 04 mé la 32 mau (Hinh
2- hinh 5).

b

Hinh 2. M&u Than loai 1, than loai 2, trung gian
va da mo than Nam Mau

Hinh 3. M&u Than loai 1, than loai 2, trung gian
va da mo than Ha Long
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L= e

Hinh 4. M&u Than loai 1, than loai 2, trung gian
va dé maé than Ha La&m

Hinh 5. M&u Than loai 1, than loai 2, trung gian
va d4 mé than Théng Nhét

2.1.4. Hé théng co khi

Hé thdng co khi d&m bao dinh vi chinh xac va
l&p lai ctia mau trong chum tia X.

- Gia d& mau: (i) Gia d& dwoc thiét ké dé gitr
cb dinh cac mau vat cé kich thuwéc va hinh dang
khac nhau. Vat liéu gia d& c6 hé sbé suy giam
thap dé tranh anh hudng dén phép do; (ii) Diéu
chinh khoang cach ngudn-detector: Khodng cach
ngudn-mau: 80 cm (cb dinh). Khoang cach nguén-
detector: 150 cm (cd dinh); (iii) CAu hinh hinh hoc
cla gia d& dwoc gilr cb dinh cho tat ca cac 1an thi
nghiém dé dam bao tinh nhat quan va kha nang so
sanh két qua; (iv) Hé thdng cho phép thiét 1ap lai
chinh xac cung mét cau hinh hinh hoc.

2.2. Quy trinh va két qua thdr nghiém

2.2.1. Ma tran thirnghiém (Experimental Matrix)

Ma tran th&r nghiém dwoc 1ap véi muc dich dé
khao sat day di anh huéng cla cac théng sb van
hanh dén kha nang phan biét than, trung gian va da.

Tbng sb diéu kién thi nghiém: (i) Cho méi mau:
4 (kVp) x 2 (mA) = 8 didu kién; (i) Téng sé mau:
4 (loai) x 2 (d6 day) x 4 (md) = 32 mau; (iii) Téng
s6 phép do: 32 x 8 = 256 didu kién thi nghidm; (iv)
M@i diéu kién lap lai 5 1an — Tbng sb phép do thuc
té: 1.280.

Cac bién phu thudc (Dependent variables): (i)
Cuwong do tia X truyén qua (Ix) do bang detector;
(i) Ty 1é suy giam cwdng dé: € = (lo - Ix)/lo x 100%

Bang 1. Céc bién doc Iap (Independent variables)

Bién sb Cac murc So
mirc

bién ap
éng (KVp) 80, 100, 120, 150 4
Dong éng
(MA) 5,10 2
Loai vat Than loai 1, Than loai 2,
" ; i 4
liéu Trung gian, Ba
Boday 175 200 2
mau (mm)
Ngudén mé | Nam Mau, Ha Lam, Khe 4
than Cham lI-IV, Théng Nhét

2.2.2. Quy trinh thuc hién

Do cuwéng d6 ban dau lo 1a bwéc nén tang dé
thiét 1ap gia tri tham chiéu cho viéc tinh toan dé suy
giam tia X. Phép do dwoc thye hién voi hé th6ng
cau hinh diém nguén - detector phang, khong c6
mau vat, khodng cach tr ngudén dén budng ion
héa 150 cm (cb dinh).

M&i mau dwoc dat tai vi tri ¢d dinh 80 cm tw
ngudn, can chinh bang hé théng laser d& dam bao
vubng goc v&i truc chum tia. Phép do dwoc lap lai
5 1an v&i cung diéu kién nhw do lo. D liéu dwoc
hiéu chinh méi trwdng, tinh gia trj trung binh va dé
suy giam.

Viéc 13p lai 5 1an cho mbi phép do dam bao du
thdng ké v&i 4 bac tw do, can bang gitra do tin cay
va thoi gian thwe hién. Gia tri trung binh dwoc tinh
bang phwong phap trung binh sé hoc.

2.2.3. Két qua thir nghiém va tinh toén hé sé
suy gidm tuyén tinh y

Céc khai niém: Suy giam tuyét déi va twong déi,
hé s suy giam tuyén tinh (u), Do léch chuén, Hé
sb bién thién. Khi chum tia X truyén qua vat liéu,
cwdng do bji suy gidm do cac qua trinh twong tac
photon-vat chat bao gdm hép thu quang dién, tan
xa Compton va tao cdp (tai ndng lwong rat cao).
Dinh luat Beer-Lambert [2] m0 t& sy suy gidam nay
theo phwong trinh:

I(x) = l,e

Trong do /; la cwdng do ban dau (pA), I(x) la
cwong dd sau khi truyén qua d6 day x (mm), va
u la hé sb suy gidm tuyén tinh (cm™).

- Suy gidm tuyét ddi biéu thi do giam tuyét ddi
clia cwong do:

Al =1, —I(x)

- Suy gidm twong dbi (phan tang) dinh lwong ty
lé cwdng do bi mat:
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Suy gidm twong dbi

- I(x)

0

- Tr phwong trinh Beer-Lambert )
I(x)=1, exp(-ux), |4y logarit tw nhién hai vé:
In(/(x))=In(ly) — p1x

x100% ={

11

0

Jx100%

Phan anh mirc d6 phan tan cta cac phép do
xung quanh gia tri trung binh.
- CV (Hé sb bién thién): Bwoc tinh bang CV(%)
= (SD/TB) x 100%, la chi s6 khéng thr nguyén

giup so sanh d¢ lap lai gilra cac dieu kién coé

cwong db tin hiéu khac nhau. CV < 1% dwoc coi

la d6 1ap lai xuat séc cho phép do nay.

Suy ra hé sb suy gidm tuyén tinh:

,_00)=In((x)) _Inly) /100)

X

X

trén cac bang 2 va 3.

- SD (P6 léch chudn) — D6 léch chudn mau
dwoc tinh theo cong thirc:

<o / (M, -TBY?
- 5-1

Nhén xét: ) )
- Suy giam tuyét doi va suy gidm twong doi clia

Két qua thu dwoc tir cac thir nghiém thé hién

cac mau vat liéu cé do day tir 50 - 100mm tang rd
rét khi ti trong vat liéu tang tai cing mét mirc nang
lwong, suy gidm tuyét dbi tlr 345,74 pA (Than |)
lén 389,44 pA (Pa thai), suy gidm twong ddi tang

Bang 2. Suy giam tuyét déi (pA) theo ti trong vét liéu tai 100 kV, 5 mA tai cac mé than khac nhau

o Ti Ha LAm Nam Mau Ha Long
'-"I‘i-‘él‘j’?‘ trong | lo (pA) (50-100mm) (50-100mm) (50-100mm)
' (3) Ix (pA) Ix (pA) Ix (pA)
Than loail | <1,5 3924 | 50,92 | 341,48 40,61 351,79 | 40,48 |351,92
Than loai Il | 1,5-1,8 | 392,4 8,36 | 384,04 29,84 362,56 | 21,61 |370,79
Trung gian | 1,8-2,0 | 3924 7,05 | 385,35 13,80 378,60 | 9,84 |382,56
pa >2,0 392,4 2,91 | 389,49 2,67 389,73 | 2,51 |389,89
Loai vat trzrilg o Ha Lam Nam Mau Ha Long
liéu (.6) (100-300mm) (100-300mm) (100-300mm)
Thanloail | <15 | 3924 | 11,56 | 380,84 13,66 378,74 | 22,88 |369,52
Thanloaill | 1,5-1,8 | 3924 | 10,08 | 382,32 11,63 380,77 | 4,40 |388,00
Trung gian | 1,8-2,0 | 3924 3,99 | 388,41 1,52 390,88 | 1,26 |391,14
pa >2,0 392,4 042 | 391,98 0,20 392,20 | 0,27 |392,13
""If‘; L‘I’at tr;)rrllg lo (pA) (T5I:>o:I gotlnhr:; Trung binh(pA) SD | CV (%)
' (3) Ix (pA)
Than loail | <1,5 392,4 54,62 | 337,78 345,74 6,44 | 1,86
Than loai Il | 1,5-1,8 | 392,4 15,54 | 376,86 373,56 8,84 | 2,37
Trung gian | 1,8-2,0 | 3924 | 31,31 | 361,09 376,90 10,35 | 2,75
pa >2,0 392,4 3,75 | 388,65 389,44 05 | 0,13
. Ti . £
""If‘; l‘J"'?‘t tr(c_>6r)|g lo (Iggf:‘,’%g‘r:f‘:) Trung binh SD | cV (%)
Thanloail | <1,5 392,4 17,40 | 375,00 376,03 43 | 1,14
Thanloaill | 1,5-1,8 | 392,4 6,69 | 38571 384,20 2,83 | 074
Trung gian | 1,8-2,0 | 3924 2,82 | 389,58 390,00 1,09 | 0,28
pa >2,0 392,4 0,38 | 392,02 392,08 0,09 | 0,02
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Bang 3. Suy giam tuong déi (%) theo ti trong vét liéu tai 100 kV, tai cac mé than khéc nhau

Loai vét Ti Ha Lam Nam Ha Long Thong Trun
| trong (50- | M&u (50- | (50- Nhét (50- b‘mhg SD | CV (%)
; () 100mm) | 100mm) | 100mm) 100mm)
E:T <15 87,02 89,65 89,69 86,08 88,11 1,69 1,92
Thaﬂ oai| 4518 | 9787 92,40 94,49 96,04 9520 | 234 | 2,46
E;r:]g 1820 | 9820 96,48 97,49 92.02 96,05 257 2,68
Pa >2.0 99.26 99,32 99.36 99,05 9925 | 013 | 013
Loai vat Ti HaLam | Nam M3u | Ha Long Théng Trun
s | trong | (100- (100- (100- | Nhéat (100- binhg SD | CV (%)
: (5) | 300mm) | 300mm) | 300mm) | 300mm)
E:“I‘ <15 97.05 96,52 0417 9557 95,83 1,09 1,14
Thanloal| 1518 | o743 | o704 | 9sss | oes20 | °79T | 072 | 074
z;r;g 18-20 | 9898 99,61 99,68 99,28 9939 | 028 | 028
Pa >2.0 99.89 99,95 99.93 99.90 9992 | 002 | 0,02

khoang 11,14% (t 88,11% dén 99,25%). Diéu
nay phan anh mat do vat chat cao hon dan dén
xac suat twong tac photon-vat chét Ién hon. Céac
gia tri SD nhé va CV trong khoang 0 - 3 % thé hién
céac thi nghiém co két qua dang tin cay.

- Suy gidm tuyét déi va suy gidm twong déi
clia cac mau vat liéu co do day tr 100 - 300 mm
cling c6 xu hwéng tang khi ti trong vat liéu tang
tai cung mét mirc nang lwong, nhwng gia tri tdng
khong I&n. Suy giam tuyét déi tv 376,03 pA (Than
) 1&n 392,08 pA (Pa thai), suy gidm twong dbi tang
khoang 4,09% (ttr 95,83% dén 99,92%). Diéu nay
van phan anh dwoc quy luat mat do vat chéat cao
hon dan dén xac suat twong tac photon-vat chat
I&n hon, nhung ty 1é ting gia tri khdng dong nhat
v&i sb liéu clia cac mau vat liéu co do day tw 50
- 100 mm do &nh hwéng cha nhiéu yéu t6. Tuy
nhién cac gia tri SD rat nhd va CV < 1% thé hién
céac thi nghiém co két qua dang tin cay.

- Cac sw suy giam phan anh dung quy luat
Beer - Lambert/=/,e™** ; v&i u nho (than) khi thay
dbi x lam ti s6 /I, thay d6i manh trong vung dang
do, con v&i u lon (d4) thi trong cung khoang x d6
thay ddi twong dbi nhé hon.

Anh huéng cac yéu té6 mirc nang lwong va do
day vat liéu dén hé sbé suy giam tuyén tinh dwoc
minh hoa trong bang 4.

3. Panh gia tinh kha tuyén than bang tia X
dwa trén hé sé suy giam tuyén tinh p

Hién nay, chwa c6 cbéng trinh nghién clru nao
& Viét Nam vé viéc danh gia kha nang tuyén than
béng tia X. Can clr trén hé s suy giam tuyén tinh
clia cac loai vat liéu (Than, trung gian, da) nhw da
trinh bay & trén la khac nhau, hé so suy glam nay
tang dan tlr than t&i trung gian va Ién nhat 1a da,
déng thoi hé sb suy gidm nay ciing |a théng sbé vat
ly clia tia X khi di qua cac vat liéu. Dé xuét cac khai
niém sau:

* Ngwéng phan loai hai sén pham bang tia X:

Nguéng phan loai hai san phdm béng tia X
theo cbng thire sau:

+

Huy :%

Trong do:

yb Hé so suy glam phan chia (cm™)

u, - Hé so suy g|am phan ty trong thap (cm™)

u,: Hé sb suy gidm phan ty trong cao (cm M

* Phwrong phdp dénh gid tinh kha tuyén than
bang tia X:

X&c dinh gia tri chénh léch hé sb suy gidm cla
vat liéu dwoc tinh toan theo céng thirc sau:

Ap=|u, — 11, x100

Dé xuét 14y gia tri chénh léch hé sé suy gidm
tuyén tinh cla vat liéu va bang danh gia tinh kha
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Bang 4. Anh huéng cta cac murc ndng lurong va dé day mau than dén hé sé suy giam tuyén tinh u (cm’)
Loai vat liéu/mé bo day Mtrc nang lwong (5mA) g (cm-)

than (mm) | 80kV | 100 kV| 120 kV | 150 kV | (Trung binh)

Mé than Ha Lam

SD cv

50-100 0,285 | 0,262 | 0,242 | 0,227 0,254 0,022 | 8%

Than loal 100-300 | 0,372 | 0,334 | 0,303 | 0,278 0,322 0,035 | 11%
Than loai Il 50-100 0,573 | 0,488 | 0,417 | 0,357 0,459 0,081 | 18%
] 100-300 | 0,370 | 0,331 | 0,298 | 0,272 0,318 0,037 | 12%

Trung gian 50-100 0,584 | 0,504 | 0,435 | 0,376 0,475 0,078 | 16%
100-300 | 0,389 | 0,366 | 0,340 | 0,315 0,353 0,027 | 8%

D4 thai 50-100 0,684 | 0,629 | 0,566 | 0,502 0,595 0,068 | 11%

100-300 | 0,601 | 0,578 | 0,533 | 0,480 0,548 0,047 | 8%

M6 than Nam Mau

50-100 0,341 | 0,312 | 0,285 | 0,265 0,301 0,029 | 9%

Than loai | 100-300 | 0,323 | 0,296 | 0,272 | 0,254 0,286 | 0,026 | 9%
T to 50-100 | 0,353 | 0,320 | 0,291 | 0,269 | 0308 | 0,031 | 10%
; 100-300 | 0,335 | 0,304 | 0,278 | 0,258 | 0294 | 0,029 | 10%
Trung gian 50-100 | 0,529 | 0,455 | 0,394 | 0,346 | 0431 | 0,069 | 16%
100-300 | 0,572 | 0,520 | 0,464 | 0,409 | 0491 | 0,061 | 12%

ot 50-100 | 0,676 | 0,629 | 0,570 | 0508 | 0,596 | 0,063 | 11%

100-300 | 0,643 | 0,605 | 0,546 | 0,488 0,570 0,059 | 10%

Mé than Ha Long

50-100 0,311 | 0,282 | 0,257 | 0,238 0,272 0,027 | 10%

Than foal 100-300 | 0,266 | 0,246 | 0,228 | 0,215 0,239 0,019 | 8%
Than loai Il 50-100 0,477 | 0,409 | 0,354 | 0,312 0,388 0,062 | 16%
) 100-300 | 0,438 | 0,386 | 0,343 | 0,307 0,368 0,049 | 13%

Trung gian 50-100 0,612 | 0,522 | 0,447 | 0,386 0,492 0,085 | 17%
100-300 | 0,511 | 0,488 | 0,452 | 0,407 0,465 0,039 | 8%

D4 thai 50-100 0,690 | 0,640 | 0,578 | 0,514 0,606 0,066 | 11%

100-300 | 0,650 | 0,628 | 0,571 | 0,505 0,588 0,056 | 10%

Mé than Théng Nhét

50-100 0,287 | 0,264 | 0,243 | 0,228 0,256 0,022 | 9%

Than loai | 100-300 | 0,291 | 0,267 | 0,247 | 0,231 0,259 | 0,022 | 9%

Than loai Il 50-100 0,452 | 0,394 | 0,347 | 0,310 0,376 0,053 | 14%

) 100-300 0,405 | 0,356 | 0,317 | 0,286 0,341 0,044 | 13%

Trung gian 50-100 0,675 | 0,556 | 0,462 | 0,392 0,521 0,106 | 20%

100-300 0,445 | 0,398 | 0,357 | 0,323 0,381 0,046 | 12%

D4 thai 50-100 0,658 | 0,596 | 0,533 | 0,476 0,566 0,068 | 12%

100-300 0,594 | 0,547 | 0,490 | 0,437 0,517 0,059 | 11%

tuyén than bang tia X nhu bang 5. ’ tinh dugc thé hién trong bang 6.
) Xac dinh tinh kha tuyén thap bang tia X g(“)i VO 4.’Két luén .

cap hat Ién cho cac mé Ha lam, Nam Mau, Ha Két qua nghién ctu thyc nghiém vé sy thay

Long, Théng Nhat thédng qua hé sé suy giam tuyén  dbi cac tham sb vat ly cia tia X khi twong tac véi
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Bang 5. Banh gia tinh kha tuyén than bang tia X theo gia tri chénh léch hé sé suy gidm tuyén tinh

TT | Gia tri chénh léch hé sé suy giam tuyén tinh (cm™) | Tinh kha tuyén than bang tia X
1 Ap > 20 R4t dé tuyén
2 15 < Ap <20 Dé& tuyén
3 10<Ap<15 Trung binh tuyén
4 5<Ap<10 Kho tuyén
5 Aus5 R4t kho tuyén
Bang 6. Xéc dinh kha nadng tuyén than bang tia X théng qua hé sbé suy gidm tuyén tinh
Khi tuyén ra 3 san pham Khi tuyén ra 2 san pham
Tén ci Ty trong thap 1,6 Ty trong cao 2,0 Ty trong 1,8
. P Hé sé suy giam | Tinh | Hé sé suy giam | Tinh | Hé sé suy gidam | Tinh
mo hat . 4 n ’ A ,
; phén chia kha phén chia kha phén chia kha
. Chénh | tuyén | .| Chénh | tuyén | . .| Chénh | tuyén
HE S0 | ysch Ay HE S0 | 1ach Ay HE SO | 1ach Ay
Trung Trung D&
Ha I1am 0416 | 11,82 | binh | 0,535 | 12,09 | binh | 0,446 | 17,86 :
2 2 then
tuyén tuyén
Trung x £, %
Nam 0,368 | 12,629 | binh | 0,513 | 16,51 Dé 1 0400 | 2088 | Ratde
Mau 50- 2 tuyén tuyén
tuyén
100 Trung
Ha 0411 | 16191 | .P¢ | 0549 | 11,40 | binh | 0439 | 2189 | R9tde
Long tuyén 2 tuyén
tuyén
Thong 0,418 | 20,545 | R3I€ | g 5aa | 448 |[RAKNOT  4ag | 2979 | RALIE
Nhat tuyén tuyén tuyén
; . x Trung
Ha 13m 0,336 | 3268 |RKNOI 4450 | 1955 | D¢ |0385 | 13,04 | binh
tuyén tuyén 2
tuyén
Nam 0,391 | 20,135 | R39€ | 5531 | 700 | KNS 19410 24,08 | ROIE
Mau tuyén tuyén tuyén
100- Trung
Ha | 300 | 354 | 16107 | D¢ | 0527 | 1239 | binh | 0415 | 22,30 | Ratde
Long tuyén 2 tuyén
tuyén
P . Trung Trung
Thong 0,340 | 8087 | KNS | 0449 | 1362 | binh | 0374 | 14,90 | binh
Nhat tuyén 2 2
tuyén tuyén

da, than va san pham trung gian t» 04 mé than &
Quéng Ninh (Ha Long, Ha L4m, Théng Nhat va
Nam Mau), cho thay:

- Suy gidm tuyét dbi va suy gidm twong dbi cla
cac mau vat liéu tang rd rét khi ti trong vat liéu
tang tai cung mét mrc nang lwgng, phan anh mat
dd vat chat cao hon dan dén xac suat twong tac
photon-vat chat I&n hon. Cac gia tri SD nhé va CV
trong khoang 0 - 3 % thé hién cac thi nghiém co
két qua dang tin cay. Piéu nay phan anh dung quy

ludt Beer - Lambert: I=1,e¥&i u nhd (than) thi
thay ddi x lam ti s6 // thay dbi manh trong vung
dang do, con v@i u I&n (da) thi trong cung khoang
x d6 thay déi twong déi nhé hon.

- Két qua phan tich, tinh toan da xac dinh duwoc
hé s suy gidm tuyén tinh cho tirng ching loai
than, trung gian va da 1a co s& ban dau rat quan
trong nhdm phuc vu cho thiét ké cong nghé tuyén
than.

- Sb liéu vé sy suy gidm tia X, hé sé suy giam
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tuyén tinh, phwong phap danh tinh kha tuyén than
bang tia X 1a 1an dau tién dwoc nghién clru & Viét
Nam. Tuy nhién, cac sé liéu phan tich thuc nghiém
dwoc tinh toan theo co s& quy luat Beer - Lambert
do dé cac két luan dwa ra la hoan toan cé thé ap
dung trén thuc té.

Tai liéu tham khao:

[1] Hopewell Designs, “X-ray Irradiator
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Calculation of the Linear Attenuation Coefficient and Evaluation of X-ray-Based
Washability of Coarse Coal for Selected Coal Mines in Quang Ninh Region

MSc. Nguyen Huu Nhan - Vinacomin - Institute of Mining Science and Technology
BSc. Nguyen Thanh Tam - /nstitute for Technology and Education Development

Abstract:

In mineral processing in general, and coal preparation in particular, the identification and
classification of valuable minerals, middlings, and waste rock constitute a crucial initial step for the
design of processing technologies. When an X-ray beam passes through a material, its intensity is
attenuated, the linear attenuation coefficient is a characteristic parameter representing the material s
ability to absorb or attenuate X-rays.This paper presents the results of analysis and calculation of the
linear attenuation coefficient, as well as the evaluation of X-ray-based washability of coarse coal for
selected coal mines in the Quang Ninh region.
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A THONG TIN KHOA HOC CONG NGHE MO

PHAN TiCH, XAY DUNG TIEU CHI KY THUAT PHU HQP AP DUNG CHO
HE THONG PIEN MAT TROI TAI CAC PON VI SAN XUAT CUA TKV

Tém tit:

ThS. Nguyén Kim Quy, TS. Pham Thanh Liém
ThS. Nguyén Anh Nguyén, KS. Pham Viin Long
ThS. Nguyén Minh Tam, KS. Pham Vi Hai
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Nhit Viét Tuin

H¢ théng dién mdt troi thuong hoat dong lién tuc khodang 20 nam d@é dam bao kha ndng thu hoi von
va loi sudt dau tw. Tam Pin mdt troi, bién tan, ddy cap dién DC, bg khung gla d()’ la nhitng thanh phan
chinh ciia hé thong dzen mat troi co gia tri lon, hoat dong ngoal troi, triec tiép tiép xiic véi mia ndng va
nhitng diéu kién thoi tiét khdc nghiét. Thi truong vat tw thiét bi dién mdt troi cé nhiéu san pham VOi cdc
mike tiéu chudn chat lwong khéac nhau, gdy khé khan cho cong tac lua chon. Do vdy, bai bdo sé phdn
tich, so sanh, tong hop dé dwa ra nhan dinh va xdy dung dgc nhitng tiéu chi ky thudt phit hop dp dung
trién khai dién mdt troi cho cdc don vi san xuat, kinh doanh ciia TKV.

1. Pat van dé

Tap doan cong nghiép Than- Khoang san Viét
Nam (TKV) hoat ddng trai dai tv Bac t&i Nam. Linh
virc hoat dong chinh clia tap doan la khai thac
than va khoang san véi dién tich chiém déat rong
I&n tai cac don vi khai thac 16 thién, khai thac ham
16, s&n xuat hoa chat, nhiét dién than, hé théng cac
cong trinh xay dung Ién gdbm cac van phong va
nha xwéng. Trong dd, cac don vi khai thac thuwdng
hoat déng chd yéu tai khu vwe ddi nui, dia hinh
phtrc tap, cong trinh xay dwng phan tan va cac
don vi ché bién khoang san cé ha tang kha déng
déu, ly twdng dé phat trién nang lwong mat trovi.

V&i yéu cau gia tang ti trong ndng lwong xanh
trong thanh phan nang lwong dién, TKV da giao

cho Vién Khoa hoc Cong nghé Mé thwc hién
nhiém vu “Ra soat, danh gia kha ndng phat trién
dién mat troi phuc vu tw san, tw tiéu tai cac don
vi s&n xuét, kinh doanh trong TKV giai doan dén
ndm 2030, tdm nhin dén ndm 2050”. Vién Khoa
hoc céng nghé M6 da tién hanh khao sat toan bod
cac don vi tiéu thu nang lwong trong diém cla Tap
doan va danh gia tiém nang theo cac khu vuc cu
thé thudc TKV.

Nhém tac gid da két hop nhiéu phwong phap
tinh va st dung co s& di¥ liéu Global Solar Atlas
dé wac tinh tiém nang ndng lwong mat treri (NLMT)
clia cac don vi thudc TKV. Téng hop két qua danh
gia tiém nang theo nhém don vi trong TKV trong
bang 1.

Bang 1. Téng hop tiém ndng NLMT cta céc don vi trong TKV

Tong dién | Tong dign | CS1ap dat | SL dién dw
TT Tén co s& tichkha |tichlap dat| DC dwkién | kién (MWh/
dung (ha) (ha) (MWp) nam)
I |Cac don vi khai thac than ham 16
1 | Tiém nang NLMT mai nha 14,31 11,59 26,16 28.398,21
2 Tiém néng NLMT Bai thai va khu khai
thac sau khi két thuc khai thac
- | Dén nam 2030 1.408,06 422,42 951,94 | 1.033.430,41
- |Dén nadm 2050 2.021,90 606,57 1.366,92| 1.483.926,18
Il | Cac don vi khai thac than 16 thién
1 | Tiém nang NLMT mai nha 5,51 4,47 10,09 10.814,89
2 Tiém néng NLMT Bai thai va khu khai
thac sau khi két thuc khai thac
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- |Pén nam 2030 1.296,62 388,99 876,58 | 944.567,58
- |Pén nam 2050 3.525,00| 1.057,50 2.383,05| 2.579.983,81
lll |Cac don vi sang tuyén than 16,58 13,43 30,26 32.851,34
|y |Céc don vi khai thac, san xuéat khoang

san
1 | Tiém nang NLMT mai nha 21,03 17,03 38,41 49311,25

Tiém nang NLMT Bai thai va khu khai

théio st khi K& thic khai théic 341,071 17247 388,65  570576,85
V | Cac nha may nhiét dién than 7,25 5,87 13,25 14.033,18
VI | cac don vi san xuat kinh doanh khac
1 | Tiém nang NLMT mai nha 13,68 11,08 25,01 27189,65
2 |Tiém nang NLMT mat nuéc 368,00 8,83 284,32 199.024,50

Bang 2. So sénh nhu céu dién tiéu thu va tiém ndng NLMT, luong CO2 cét gidm khi st dung ndng
lwong sach

T Tén co s& SL dién dy kién | Lwong dién tiéu | Lwong CO, cat
(MWh/nam) thu (MWh/nam) giam (TCO,)
I |Cac don vi khai thac than ham 16 2.545.754,80 750.652,4 1.722.457,70
1 | Tiém nang NLMT mai nha 28.398,21 19.214,23
° Tiém nang NLMT Bai thai va khu khai
thac sau khi két thuc khai thac
- |Pén nam 2030 1.033.430,41 699.219,01
- |Pén nam 2050 1.483.926,18 1.004.024,45
Il |Cac don vi khai thac than 16 thién 3.604.001,90 252.188,6 2.438.467,69
1 | Tiém ndng NLMT mai nha 7.742,30 5.238
5 Tiém nang NLMT Bai thai va khu khai
thac sau khi két thuc khai thac
- | Dén nam 2030 980.422,80 663.354
- | Dén nam 2050 2.615.836,80 1.769.875
Il |Cac don vi sang tuyén than 32.844,00 57.717.720,0 22.222
v g:: don vikhaithac, sanxuatkhoang| 4 4,9 ggq 6o 770.570,2 696.694,75
1 | Tiém nang NLMT mai nha 49.276,80 33.341
Tiém nang NLMT Bai thai va khu khai
thac sau kghi két thuc khai thac 980.422,80 663.354
V | Cac nha may nhiét dién than 14.007,30 1.119.514,0 9.477
VI | Cac don vi san xuat kinh doanh khac 223.349,20 259.328,7 151.118,07
1 | Tiém ndng NLMT mai nha 24.324,70 16.458
2 | Tiém ndng NLMT mat nwéc 199.024,50 134.660

Trong dé tiém ndng mat trdi mai nha co thé
trién khai sém khoang 143,18 MWp va tiém nang
I&n tlr bai thai, khu khai thac két thuc va mét nwéc
khoang 2502 MWp nam 2030 va 4423 MWp nam
2050.

Bang 2 tbéng hop gitra phu tai tiéu thu & cac
nhém nghanh va san lvong dién dw kién khi lap

dat dién mat troi.

Qua bang tdng hop ta thay, dién mat trei co thé
dap (rng nhu ciu st dung dién tai cac don vi nhw
sau: DMT mai nha cé thé dap ng 4% nhu cau,
DMT mét dat co thé dap ing 138% nam 2030 va
t&i 198% ndm 2050 nhu cau tai cac cong ty than
ham 10; DPMT maéi nha cé thé dap irng 3% nhu cau,
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DMT mat dat c6 thé dap ing 389% nam 2030 va
1037% nam 2050 nhu cau cla cac Cong ty than 16
thién; DMT mai nha co thé dap ng 7% nhu cau,
DMT mat dat c6 thé dap wng 131% nhu cau cac
Cong ty ché bién khoang san; DMT mai nha c6 thé
dap wng 2% nhu cau cta cac cong ty nhiét dién
than; DMT mai nha c6 thé dap rng 4% nhu cau
clia cac codng ty sang tuyén than.

Theo Chién lwoc phat trién cla Tap doan dén
nam 2030, tdm nhin dén nam 2050 ciing da dinh
hwéng theo méd hinh sdn xuét - kinh doanh than
thién méi trwdng, phat thai carbon thap, goép phan
thwe hién muc tiéu trung hoa carbon theo cam két
quéc gia. Nhivng nam gan day, TKV da rat quan
tam dén viéc phat trién dién mat troi dé st dung
trong noi bd Tap doan. Nghi quyét sé 161/NQ/BU
va Ké hoach s 151/KH-TKV ctia Bang Uy va Co
quan diéu hanh Tap doan da néu ré can tap trung
khao sat, danh gia tiém ndng va nghién ctru trién
khai cac dy an dién mat troi, dién gié theo huéng
tw san, tw tiéu. Trén co s& do, viéc nghién clru va
danh gia kha nang phat trién dién mat troi trong
ndi bd TKV cé y nghia thiét thuc, vira gép phan
tdi wu chi phi ndng lwong, nang cao hiéu qua van
hanh, vira tang ty trong “nang lwong xanh” trong
co cAu tiéu thu dién cta cac don vi, qua do hd tro
[0 trinh gidm phat thai trong toan Tap doan.

2. Cong nghé san xuat dién mat troi

Nang lwong mat tréi c6 thé chuyén thanh dién
néng bang hai cach: (1) st dung pin ndng lwong
mat troi (PV), bdng cac vat lieu ban dan cé kha
naéng hap thu photon va phat ra electron (hiéu tng
quang dién); (2) st dung nhirng tua-bin nhiét nhw
nhirng may phat dién khac, nhiét nang tr anh
sang mat troi s& 1am nwéc béc hoi, va tir do lam
quay tua-bin va tao ra dong dién. Day cling chinh
la co ché cla cac nha may dién st dung cong
nghé nhiét mat tr&i hdi tu (nhiét do cao).

(1) Nha may dién mat troi st dung cong nghé
quang dién PV (Photovoltaic hay PV) cé hiéu suét
chuyén déi quang dién trong khoang t» 20% =+
23%. Hé sb chuyén dbi nay tuy khéng cao, nhung
hé thdng cé cau truc don gidn, hoat dong tin cay va
lau dai, cong viéc van hanh va bao tri bao duong
cung don glan va chi phi rat thap. Hé thdng chi
gom cac thm pin mat tr&i cé kich thudc tr 2-3m2/
tAm, thiét bj bién tdn chuyén déi nang lwong tir
DC sang AC va céc thiét bj truyén tai dién phd
bién khac nhw tram phan phdi, hé thdng diéu khién
truyén théng...

(2) Nha may dién mat troi s dung cong nghé
CSP (concentrated solar power) c6 hiéu suét
chuyén dbi cao hon, khodng 25-28%, nhwng né
chi cé hiéu qua & cac khu vic cé blrc xa mat
tr&i cao hon 5,5 kWh/m?/ngay (vung sa mac). Hé
thdng nay cé cau tric phirc tap (can cé thiét bi
diéu khién cac bd thu luén déi theo chuyén dong
clia mét troi), quy mod 13p dat Ién, cong viéc van
hanh va bao tri bdo dwdng phlrc tap va chi phi
cao. Nhuv vay, cdng nghé nha may dién mat troi
CSP hién tai chwa phu hop véi diéu kién & Viét
Nam.

Cac don vi cia TKV co dac diém san xuét
trong diéu kién phtrc tap, khai thac mé tai nhirng
khu vie dbi nui, dia hinh kho khan, cac cong trinh
xay dwng phan tan. Do vay, viéc lya chon ap dung
coéng nghé dién mét trdi s dung tAm Pin quang
dién PV (1) sé phu hop véi cac diéu kién san xuét
ctia TKV, c6 thé linh hoat trong lwa chon quy mé
cong suét va trién khai tai cac dia hinh phirc tap
ma khong can cai tao.

Trén co s& diéu kién tw nhién, ky thuat, mo
hinh phat trién dién mét troi phu hop dwoc lwa
chon cho cac don vi san xuét ctia TKV gdm:

- Dién mét troi mai nha: La hé thdng dién mat
troi ndi lwdi, co thé cé lwu trir dién ndng, thudng
dwoc |&p dat tai mai clia cac cong trinh xay dung,
quy md cong suét thay ddi theo dién tich I&p dat
(xwéng co khi, xwdng nhiét dién, nha diéu hanh,
kho chira...).

- Dién mat troi mat dat: La hé théng dién mat
tr&i ¢d quy mé cong suét Ion téi hang trdm MW,
thwong 1a ngudn cung cap dién cho moét khu vuc
rong 1&n véi dién tich chiém dat Ion (bai thai, hd
bun do).

- E)ien mat tréi mat nwée: La hé théng dién mat
tr&i ndi trén méat nwéc cd quy mo cbng suat I&n tGi
hang tram MW, thwdng 1a ngudn cung cap dién
cho mét khu vire réng I&n vaéi dién tich chiém mat
nwéc 1én (hd quang dudi, hd chira nwéc dau vao
nhiét dién, hd thay dién, moong nwéc).

V&icéd 3 mod hinh trén, quy trinh cong nghé san
xuét dién mat tréi bao gébm: nang lwong mat troi
— dién moét chiéu DC — Pin lwu trik (néu cé) —
chuyén ddi dién xoay chiéu AC. V&i cac md hinh
coéng nghé trén, hé théng thiét bi vat tw chinh bao
gdm nhu sau: (1) TAm Pin mat trdi; (2) Bién tan;
(3) Pin lwu tri; (4) khung gia d& tAm Pin mét troi;
(5) Cap dién DC; (6) Dau két ndi MCA4.

3. Xay dwng cac tiéu chi ky thuat
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3.1. Tiéu chi Iwa chon tdm Pin mat troi

Tam Pin mét troi 1a thanh phan chinh va cha
yéu trong viéc tao ra dién nang. TAm Pin mét troi
phai ddm béo hoat ddng lién tuc trong suot vong
doi dy an dau tw (khoadng 20 nam) ma van dam
bao dwoc thong sb ky thuat. T nam 2015 toi nay,
moi nam cé thém hang chuc nha san xuét tam Pin
mat tr&i gia nhap thi truo’ng toan cau va méi nha
san xuat lai c6 nhitng san pham véi chéat lwong,
thong so ky thuat, thwong mai khac nhau [1]. Do
vay, dé lua chon duoc tdm Pin mat troi chat lwong
tbt thi tam Pin can dam bao dap (ng dwoc nhirng
yéu cau nhw: Hiéu suét quang dién cao; b6 bén
tAm Pin t6i thiéu 20 ndm; Thwong hiéu nha san
xuét uy tin. )

Theo quyét dinh s6 11/2017/Qb-TTg ngay
11/4/2017 cGa Tha twéng Chinh phd cé quy dinh
dy an dién mat troi chi ap dung cho cac tam Pin
mat troi cd hiéu suat In hon 15% hoac hiéu suat
cla té bao quang dién I&n hon 16%. Tuy nhién,
céng nghé ché tao Tam Pin mét troi ¢ sy tién
bd nhanh chong, hiéu suat chuyen ddi quang dién
dwoc nang cap theo trng ndm va cac hang san
xuét tAm p|n mat troi cung lién tuc cap nhat cong
nghé mai va loai bién cong nghe cl co hiéu suét
thap, t&i nay hiéu suat cla cac tAm Pin mat troi
da tét hon quy dinh 11/2017/QD-TTg kha nh|gu
Bao cao phan tich di liéu cac model san pham

tdm Pin mat troi dang lwu hanh tr 05 hang san
xuat Ién nhat thé gidi (theo xép hang Tier 1 cua
Bloomberg) dwoc trinh bay tai bang 3.

Bao cao lam ré cac chi tiéu quan trong cua
Tam Pin mat troi nhw sau:

- Hiéu suat quang dién: Hiéu suét tAm Pin cang
cao thi kha nang san sinh nang lwgng trén don vi
dién tich cang lon.

- Chirng nhan chét lwong: TUV SUD (Buc) la
chirng nhan tiéu chuan chat lwong toan dién va uy
tin nhat dwoc cong nhan dé khang dinh moi cam
két ky thuat ctia tAm Pin mat troi dwoc cong b la
chinh xac (bao gdm kiém dinh sa&n pham, kiém dinh
nha may, quy trinh san xuét, kiém dinh chat lwong
san pham, kiém dinh dé tin cay, kiém dinh nguén
vat tw ché tao) [2]. C4c tiéu chuan CE, CSA US,
TUV NORD, TUV Rheinland 1a céc tiéu chuén cho
thj trwdng riéng.

- Xép hang thwong hiéu: TIER 1 1a bang xép
hang quy mé san xuét tdm Pin mét troi cé chat
lwong, tinh hinh tai chinh, tinh hinh kinh doanh va
c6 bao hiém uy tin, dwoc xép hang theo Quy méi
nam do t6 chirc Bloomberg théng ké va dwoc coi
la tiéu chuadn dé danh gia muc d6 uy tin thuwong
hiéu. Danh sach TIER 1 gom tbi da 50 nha san
xuét tAm Pin mat tr&i trén toan thé gidi.

Bang 3. Théng sb céng suét, hiéu suét céc loai TAm pin mat troi

Top 1 Top 2 Top 3 Top 4 Top 5
Stt Hang muc Jinko Solar Longi Trina JA solar | Tongwei
1 | am Pin cong suat nho nhat 450W 405W 405W 460W 450W
hién hanh
2 [Nam Iuvu hanh 2020 2020 2020 2020 2020
3 | Hiéu suat tm Pin thAp nhat 22.52% 21.5% 20.8 23% 22.5
4 |Kich thwéc tém Pin (mm) 1762x1134 | 1772x1134 | 1754x1096 | 1762x1134 | 1762x1134
5 22')3 cong suat/dien tich (W/ 2253 201,6 210,7 230,3 2253
g | 1am Pin cong suat lon nhat 670W 670W 720W 720W 750W
hién hanh
7 | Higu sut tm Pin Ion nhat 24.8% 24.8% 23.2% 23.2% 24.8%
8 |Kich thuéc tAm Pin (mm) 2382x1134 | 2382x1134 | 2384x1303 | 2384x1303 | 2384x1303
9 22')‘3 cong suat/dién tich (W/ 2481 248,1 231,8 2318 2415
10 | Nam Ivu hanh 2025 2025 2025 2025 2025
11 | Thoi gian bdo hanh 15 nam 15 nam 15 nam 15 nam 15 nam
TUV
. TUV TUV
Rheinland, . TUV
12 | Chting nhan chét lvong TUVSUD, | )y, gyp, | Rheinland, | SUD, CE, | qop
CE, TIER1 TUV SUD, | Intertek,
CSAUS, | ce 1igr1 | TiER1 | CF TIERT
CE, TIER1 | ==
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Qua thu thap di liéu co s& tir 05 hdng san xuat
tAm Pin mat troi 16n nhéat thé gidi (theo xép hang
Tier 1 cGa Bloomberg) tai Q3/2025 cho thay tdm
Pin mat tr&i c6 mire cong suét/dién tich thp nhat
hién nay la 201W/m?2, tAm Pin mét tréi cé mirc cong
suat/dién tich I&n nhét hién nay la 248,1W/m2 va
mirc cong suét/dién tich trung binh la >230W/m?
twong trng méi mre hiéu suat chuyén déi quang
dién cda tAm Pin 223%.

Bai bao tébng hop, dé xuét tiéu chi lwa chon tAm
Pin mat tréi phai dat dwoc cac yéu ciu nhw sau:

- Hiéu suat quang dién clta tAm Pin mat troi:
>23%

- Chirng nhan chét lwong: TUV SUD, CE

- Xép hang thwong hiéu: TIER 1 (Bloomberg)

3.2. Tiéu chi Iwa chon bién tan

Bién tan/ Inverter 14 thiét bi chuyén dbi dién ap
DC sang dién ap AC twong thich véi hé thdng dién
hién hivu. Trén thé gi&i c6 rat nhiéu hang san xuat
bién tAn cho nang lwong mét trdi, méi san pham
duoc thiét k& ché tao theo nhitng nguyén ly va
d&c tinh k¥ thuat riéng. Do vay, mbi hé thdng dién
mat troi sé& duoc thiét ké va lwa chon thong sb ky
thuat riéng va phu hop. Tuy nhién, thiét bj bién tan
Inverter do cac hang san xuét khac nhau cé thé
c6 tudi tho, thoi gian bao hanh, cac tinh néng bao
vé va gia thanh khac nhau. Do vay, viéc tim kiém
nhirng hang san xuét thiét bi bién tan uy tin, chat
lwong tét la rat can thiét.

Trén thi trwong hién nay, da sb cac bién tan
dién mét troi dwoc cung cAp tir cac nha san xuét
Trung Quéc, cac thuwong hiéu téi tr Chau Au, My
hay Nhat ban hau nhw khéng canh tranh dwoc vé
Bang 4. M6t sé thuong hiéu bién tan mét troi xép

hang Tier1
stt To?;not%?n T:: Nuoce san | Thoi gian
hang Tier 1 xuat bao hanh
1 [SMA Burc 5-20 nam
2 |Huawei Trung Quéc | 5-10 nadm
3 |SolarEdge Israel 12-25 nam
4 | Goodwe Trung Quéc | 5 nam
5 |Sungrow Trung Quéc | 5-10 nadm
6 |Enphase My 25 nam
7 |Solis Trung Quéc | 5-10 n&dm
8 |Growatt Trung Quéc | 5-10 nam
9 |Sofar Trung Quéc | 5 nam
10 | TMEIC Nhéat Ban 5-15 nam

gia va ché do bao hanh. Sau khi tdng hop théng tin
tir cac hang san xuat bién tan I&n theo bang trén,
bai bao dé xuét tiéu chi lwa chon bién tan Inverter
can dat cac yéu cau nhw sau (bang 4):

- S6 ndm bao hanh (cta hdng san xuét): = 05
nam

- Xép hang thwong hiéu: Tier 1 (BloombergNef)

- He sb song hai THD<3%

- Hiéu suét chuyén ddi AC 298%

3.3. Tiéu chi Iwa chon pin Iwu trir

Pin lwu tr¥ 1a don vj tich trir dién nang san sinh
dw thira tir cac tAm Pin mat troi tai thoi diém phu
tai tiéu thu khong hét dién nang tir tAm Pin. Khi
phu tai ¢ nhu cau cao hon khad ndng cung cap
dién tir Pin mat troi thi Pin lwu trir sé xa dién tich
tri tr trwde ra tai véi muc dich bu dap ndng lwong
thiéu hut.

Pin lwu trir hién dang dwoc st dung phd bién
dwéi nhiéu loai hinh nhw Ac quy (Axit-Chi) hodc
Lithium (LiFePo4). Trong do6, Pin Lithium vuwot trdi
hon hdn Ac quy v& mat d6 lwu trir nang lwong,
tudi tho va dac tinh sac-xa. Bao cao thuwc hién so
sanh thong sb k§ thuat ctia mot sb hang san xuét
Pin Lithium Iwu trr cho dién mat troi dé 1am cén c
danh gia nhw trong bang 5.

Do dac tinh Pin lithium kho kiém soat khi Lithium
bi chay nd, nén moét sé san phadm Pin lithium c6 1ap
Bang 5. Mot sé thang san xuét Pin Lithium Iwu triv

cho dién mat troi

Hang Hang Hang
Stt| N6i dung Dyness Bett- SVE
energy

1 |Loai Cell |LiFePO4 |LiFePO4 |LiFePO4
Tuoithe 16600 28000  |26000

2 |(chuky chu ky chu ky chu ky
sac- xa) y y y
Kha nang

3 |xasau 5% 5% 15%
(%S0C)

4 |QUaNTY | pys BMS BMS
Cell
Két ndi

5 | nhiéu Co Co Co
Pack Pin

.. |IP20/

6 |Bao vé P65 IP20/IP65 | 1P20

7 |Badohanh |10 nam |10 nadm 5nam

g |Twehua oy Co Khéng
chay
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d&t s&n bod phan tw chiva chay bén trong khéi Pin,
dam bao an toan trong trwdng hop sw cb. Néu Pin
lithium khoéng trang bi tw chira chay bén trong khoi
Pin, can 14p d&t thém thiét bj chira chay tw dong
(b&ng bot, khi) d& ddm bao an toan. Bai bao dé
xuét tiéu chi lwa chon Pin Iwu trir phai dat cac yéu
cau nhu sau:

- S6 nam bao hanh (cta hang san xuét): = 05
nam

- Tudi tho: 28000 chu ky

- Kha nang xa sau (%SO0C): 5%

- Khd nang mé rong: Cé

- Quan ly Pin: BMS

-Tu chiva chay: tich hop hoéc 1ap ngoai

3.4. Tiéu chi Iwa chon khung gia d& tam Pin
mat troi

Dé I1&p d&t hoan thién dwoc cac tAm Pin mat
tr&i trén mai nha xwéng cé san hodc 1ap dat trén
mat d4t hodc mat hd ndi can cé cac bd khung gia
dd, cac phu kién 1&p dat nhw Oc ren, bulong, vong
dém hoac nhirng cau kién ga. Cac bo khung, ga
dd, phu kién nay phai chiu tac dong truc tiép cla
cac diéu kien moéi trwong nhu mwa, néng, khéi,
bui, hoi nwéc, hoi hdéa hoc... Cac bé khung d&,
phu kién trén thi trwéng hién nay kha da dang vé
chiing loai, gia thanh, chat lwong. Do vay, bdo céo
tién hanh phan tich mot sb s&n pham hién cé trén
thi trwong dé danh gia va lwa chon tiéu chi cho
chéat lwong bo phu kién 1&p d&t tAm Pin mét troi
nhw sau (bang 6-9):
Béang 6. B6 phu kién Iép dat Pin mat troi trén mai

tén bang nhém

Stt | Néi dung | Chung loai Tuéi tho
Soiarn " ans v
1 |Bokepton 219 IREP
oNeoIoN 12050 nam
séng
o |KhUNg & |y onh ray dai |20-50 nam
tam Pin
Ngam gilr | Ngam kep _ <
3 |t4m Pin dang V 20-50 nam

Béang 7. B6 phu kién Iép dat Pin mat troi trén mai
tén bang thép

Stt | N6i dung | Chang loai Tuéi tho
1 |Khung dG  Thép ma kém |,, g5 5
tam Pin nhung néng
Ngam git* | Ngam kep -
2 | tm Pin dang V 20-50 nam

Bang 8. Bo phu kién /ép q_a“t Pin mat troi trén mat

dat
Stt| Noéidung | Chung loai Tuéi tho
Mang khung tKAet caube  150.50 nam
Y gl ong
1 |d& tam Pin K&t cAu d
mat troi Vl,‘f caudang 150-30 nam
p |Khungdor | Thépmakém |, 56 o)
tam Pin nhung néng
Ngam gilr Ngam kep ) <
2 | tam Pin dang V 20-50 nam
Bang 9. B phu kién I3p dat Pin mét troi néi trén
mat nwéc
Stt | No6idung | Changloai | Tuditho
1 [Khung a6 |\ s HDPE | 25-50 nam
tdm Pin
Ngam gilr Ngam kep _ <
2 |tAm Pin dang Z 20-50 nam

Qua di liéu t6ng hop tr cac bang trén, nhan
thay cac bd khung d&, phu kién thwdng dugc ché
tao bang nhém hop kim, inox 304 ho&c thép ma
k&m. Nhirng san phdm nhém hop kim c6 kha néng
tw chéng &n mon do cé I&ép oxy héa bdo vé hoac
dwoc anot héa bé& mat gitp tang tudi tho, nhirng
phu kién bang inox 304 hodc thép ma kém nhing
néng déu cé kha nang chéng &n mon hiéu qua.
Tuy nhién, mét sb phu kién trén thi trwong dwoc
ché tao bang thép ma kém thwéong cé thé khong
dam béo dwoc d6 bén san phadm trong qua trinh
str dung hodc han ri gay mat thAm my, va giam tudi
tho clia nhirng két cdu bén canh do han ri gay ra.
Déi v&i nhirng hé thdng dién mat troi ndi trén mat
nwéc, bd phu kién I1&p dat Pin mét trdi cling chinh
la cac phao ndi d& tAm Pin va tiép xuc truc tiép voi
nwéc, do vay can lwa chon san pham dwoc ché
tao bang loai nhwa nguyén sinh, khéng giai phong
chét doc hodc vi nhya ra méi trwong nwée.

Qua phan tich va danh gia, bai bao t6ng hop, dé
xuét tiéu chi lya chon bd phu kién [&p dat tAm Pin mat
troi phai str dung cac loai vat liéu dat dwoc cac yéu
cau nhu sau:

- Nhém: Nhém hop kim

- Thép: Thép ma kém nhung néng

- Inox: =2Sus304

- Nhwa: HDPE nguyén sinh

3.5. Tiéu chi Iwa chon day cap dién DC

Cap dién DC dung két ni cac chubi Pin mét troi
vé bién tan thwong xuyén hoat dong & dién &p cao

KHCNM SO 2/2026 * PIEN, TU PONG HOA



B\ THONG TIN KHOA HOC CONG NGHE MO

ttr 600-1500VDC va truc tiép ngoai trdi thudng phai
chiu nhirng tac ddng bét loi nhu:

- Tia UV tr mat tr&i gay lao hoa Iép boc cach
dién v&i nhirng vat liéu théng thwong nhuw PVC,
XLPE.

- L&i déng bi oxy héa do nwéc mwal/ hoi dm
tham doc.

Cap dién co6 thé dwoc ludn trong 6ng bao vé
PVC hodc HDPE, tuy nhién do d&c trung lap dat
cung tAm Pin mét troi, cap DC phai tiép xuc trwc
tiép v&i anh nang va tia UV. Do vay, dé giai quyét
nhirng tdn tai gdp phai cho cap dién DC, can phai
lwa chon loai cap chuyén dung 16i ddng ma thiéc
chdng oxy hoéa va I&p boc cach dién vat liéu XLPO
khang tia UV. Trén thj trwong hién nay dang lwu
hanh nhiéu loai cap dién DC véi cac thong sb ky
thuat nhw trong bang 10.

Bang 10.Théng sé6 ky thuét cép dién DC cla céc
héng trén thé gidi

Théng sé | ... x
Stt | Hang muc Ky thuat Tiéu chuan
1 |Pwdng kinh 16i | 4/6/10mm?
2 |Vatliéu Ioi Cu/Al TUVIIEC/
3 |Vatliéu vo boc | XLPO/XLPO CE/ROHS
A aia s 1000/1500/
4 |Capdienap |5600vpC

Qua phan tich dé xuét tiéu chi lwa chon cap dién
DC phai dat cac yéu cau nhu sau:

- Vat liéu 16i: Déng ma thiéc.

- Vat liéu vé boc: XLPO/XLPO hoac khang UV

- Cép dien ap tbi thiéu: 1500VDC

- Tiéu chuén: TUV/IEC/CE/RoHS

3.6. Tiéu chi Iwa chon dau két n6i MC4

Gidc cAm MC4 cho cac tAm Pin mét troi 1a mot
thanh phan co ti trong va gia tri kinh té nhé so véi
dw an téng thé, tuy nhién MC4 lai déng vai tro
quan trong vi MC4 cung cap su an toan, tin cay va
hiéu qua dé két ndi cac tAm Pin mat troi vé bién
tan. Viéc dau néi cac day dan khi di xa la khong
thé tranh khoi, nén mdi ndi trong nhirng truong
hop nay neu bi oxy hoa, nhiém nwéc thi sé nhanh
chéng xuong cép, sinh hién twong danh Iua phat
nhiét mdi ndi. MC4 1a thanh phan dau ndi nhanh
cap DC dién ap cao, ddng thoi [a phan t&r bao boc,
bao vé khép ndi an toan khéi nwéc, hoi dm. Trén
thi trwong hién nay dang lwu hanh nhiéu loai dau
Jack MC4 clia cac hang véi thong sb ky thuat dac
treng nhw trong Bang 11.

Béng 11.Théng s6 ky thudt dau Jack MC4 cia
cac hang trén thé gioi

Stt Noi Hang Hang Héng
dung Leader | Sunkean | Ningbo

] gg‘r’]é 1000/ 1000/ 1000/
>Nap | 1500 1500 1500
(V)

g |Piente | 44500 [<03ma  [<0.3mQ
tiép xuc
Dong

5 |dién 35A/40A/ | 25A/35A/ | 25A/35A/
dinh 45A 45A 45A
murc
C'ap 6kV trong | 6kV trong | 6kV trong

4 |cach 1phat |1 phat 1 phut
dién P P P

5 [Baové |IP68 P68 IP67

6 [TUOitho | op am  [25nam |20 nam
cbng bo

Bang trén cho thay dac tinh k§ thuat cla jack
MC4 clia 3 hang san xuét kha twong dong va vé
co ban dap rng dwoc vong ddi dau tw ciia mot dw
an dién mat troi. Bai bao dé xuét tiéu chi lwa chon
Jack MC4 phai dat cac yéu cau nhu sau:

- Cép dién ap: 1500V

- bién tré tiép xuc: <0.35mQ

- Cép bao vé: IP68

4. Két luan

Tap doan cong nghiép Than- Khoang san Viét
Nam c6 tiém nang rat Ién dé phat trién dién mat
troi nho quan ly dién tich khéng gian kha I&n, trai
dai tv béc dén nam, bao gébm: cac bai thai khai
thac than, khoang san, mai nha clda cac cong
trinh cong nghiép (dién, hoa chat, ché bién than
— khoang san), van phong, v.v. Diéu kién cac khu
vire nay thuan loi dé phat trién dién mat trevi, ngoai
yéu t6 khong gian va dién tich I&n, quang nang kha
cao; tuy nhién, méi tredng, khi hau kha phtrc tap:
nhiéu khu vwc anh hudng manh b&i bui, chénh
l&ch I&n vé nhiét do theo mua, mwa bao nhiéu, v.v.

Trong diéu kién nhw vay, mé hinh phat trién
dlen mat troi dwoc lwa chon phu hop cho TKV
gbdm: Dién mét tréi mai nha, cé quy mo cong suét
nhé dén trung binh (thwong cé cong suét dudi
10 MW), ap dung trén mai cac cong trinh, xwéng
san xuét cong nghiép (nha may nhiét dién, ché
bién than, khoang san, co khi, nha van phong);
Dién mat trébi mat dat, cé quy mo cong suét 1on,
ap dung cho cac bai thai khai thac than — khoang
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san; bién mat troi mat nwéc, cé quy md cdng suat
I&n, &p dung cho hd chiva nwéc thay dién, moong
khai thac 18 thién, hé chira nwéc dau vao nha may
nhiét dién. Cac mo hinh trén co thé lwu trir hoach
khong lwu trir va déu st dung cong nghé san xuat
dién gidng nhau. Cling vé&i do, cac tac gia ciing da
phan tich, lwa chon dwgc nhirng tiéu chi ky thuat
cht yéu cho hé théng dién mat troi (thiét bi, vat
tw) gébm: TAm Pin mat troi: hiéu suét quang dién
khéng nhd hon 23%; Bién tan Inverter: hé s6 séng
hai THD<3%, hiéu suét chuyén déi AC =98%; Pin
lwu triv: tudi tho =8000 chu ky sac xa; Cap dién
DC: vat liéu 16i Ia ddng ma thiéc, vat liéu vé boc la
XLPO/XLPO hoéc khang UV, cép dién ap tdi thiéu
la 1500VDC.

Vi tiém néng 16n va cac tiéu chi ky thuat cho
hé théng dién mat tréi dwoc lwa chon phu hop
sé 1a co s& dé TKV thuc day viéc khai thac, san

xuét, st dung nang lwong xanh, gép phan nang
cao hiéu qua san xuat kinh doanh, phat trién bén
virng cho doanh nghiép.
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Analysis and Development of Technical Criteria for the Application of Solar
Power Systems in Production Units of TKV

MSec. Nguyen Kim Quy, MSc. Nguyen Anh Nguyen, Dr. Pham Thanh Liem, MSc. Nguyen Minh
Tam, Eng. Pham Van Long, Eng. Pham Vu Hai
Vinacomin - Institute of Mining Science and Technology

Abstract:

Solar power systems are typically designed to operate continuously for approximately 20 years
to ensure capital recovery and investment returns. Solar panels, inverters, DC electrical cables, and
mounting structures are the main components of solar power systems, characterized by high value
and continuous outdoor operation under direct exposure to sunlight, rain, and harsh environmental
conditions. The solar equipment market offers a wide range of products with varying quality standards,
creating challenges in equipment selection. Therefore, this paper analyzes, compares, and synthesizes
relevant factors to provide assessments and develop appropriate technical criteria for the deployment of
solar power systems in production and business units of TKV.
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- CHUAN HOA KIEM KE KHI NHA KINH CAP CO SO: (
NEN TANG CHO QUAN LY HAN NGACH PHAT THAI NGANH MO

KS. Tran Thi Thay Linh, CN. Ngé Nguyén Tung
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Phan Vin Viét

Toém tat:

Bai bao phdn tich vai tré ciia viéc chudn héa kiém ké khi nhd kinh cdp co s6 trong béi canh Viét
Nam bat dau trién khai phan b6 han ngach phat thai cho mét s6 nganh cong nghiép trong diém. Pham
vi nghién ciru tdp trung vao nganh mo - cdc co so khai thac va ché bién than - khodng san. Badi viét sir
dung phwong phap phan tich cdc quy dinh hién hanh, tong hop hwéng dan ciia IPCC va xem xét thuc
tién trién khai kiém ké KNK tai co sé. Phan tich cho thdy, mdc di khung phap Iy da cho phép linh hoat
trong lua chon phuong phap va hé sé phat thai, sw khong thong nhdt giita cdc co sé lam giam tinh so
sanh cua dir liéu va han ché kha nang sir dung két qua kiém ké cho xdy du"ng du“ang co s¢ va phdn bo
han ngach phat thai. Trong béi canh co ché han ngach da dwoc dp dung, Yeéu cau vé tinh chinh xac, minh
bach va nhat quan cua dir liéu kiém ké tré nén dac biét quan trong nham han ché rii ro bdo cdo thap
hon thuec té dé tudn thii han ngach hodc huong loi tir han ngach du thua. Trén co so do, bai bao dé xuat
tiép can chuan héa phwong phdp kiém ké cdp co sé nhie mot giai phdp bao dam tinh toan ven dir liéu va

ndng cao hiéu qua quan Iy han ngach phat thai trong nganh mo.

1. M& dau

Bién dbi khi hau va yéu cau gidm phat thai khi
nha kinh (KNK) dang tré thanh mét trong nhirng
thach thire 16n déi voi cac nganh céng nghiép st
dung nhiéu ndng lwong va tai nguyén, trong dé cé
nganh khai thac va ché bién than - khoang san.
Trong bdi canh Viét Nam tirng buérc trién khai cac
cam két giam phat thai va tién t&i van hanh co ché
quan ly phat thai theo han ngach kiém ké KNK
cap co s& dwoc xac dinh 14 nén tadng quan trong
cho cong tac quan ly phat thai va xay dwng cac
chinh sach gidm nhe phu hop.

Trong th&i gian qua, cac van ban quy pham
phap luat da ban hanh hwéng dan kiém ké KNK
clp co s&, cho phép cac don vi lwa chon phwong
phap va hé sé phat thai phu hop véi didu kién thuc
té. Tuy nhién, thuc tién trién khai cho thay cach
tiép can nay, du can thiét trong giai doan dau, lai
dan dén sy khac biét dang ké gitra cac co sé trong
cung Iinh vwc v& pham vi ngudn phat thai duwoc
xem xét, phwong phap tinh toan va hé sb phat thai
duwoc ap dung. Sw thiéu thdng nhat nay lam giam
tinh so sanh cua két qua kiém ké, gay khé khan
cho viéc tébng hop di¥ liéu va han ché kha nang
str dung két qua kiém ké nhw mot cong cu quan ly
trong bdi canh trién khai han ngach phat thai.

DPac biét, khi co' ché han ngach phat thai dwoc

ap dung, yéu cau dbi voi div liéu phat thai khong
chi dirng lai & viéc dap rng nghia vu bao céo, ma
con phai ddm bao tinh nhat quan, minh bach gitra
cac co sé trong cung linh vire va trong ndi bo mot
tap doan hodc nganh. Diéu nay dat ra van dé rang,
bén canh cac hwéng dan chung da dwoc ban
hanh, can thiét phai xay dwng cac quy trinh kiém
ké KNK thdng nhét theo linh viec & cép co s&, 1am
co s& cho viéc so sanh phat thai, xay dwng dwdng
co s& va phan bd han ngach phat thai.

Tai Viét Nam, danh muc cac co s& phai thyc
hién kiém k& KNK do Chinh phd ban hanh hién
nay bao gdm nhiéu co s& thudc linh vire khai thac
va ché bién khoang san. Méc du trong giai doan
dau cua thi trwdng cac-bon, han ngach phat thai
cht yéu dwoc phan bd cho mét sb Iinh vuwe phat
thai I&n nhw nhiét dién, xi mang va sat thép [1],
céac co s trong nganh mé van duoc xem la nhém
déi twong tham gia co ché phan bé han ngach
trong cac giai doan m& rdng cla thj trwdng cac-
bon.

Trén co s& do, bai viét phan tich vai trd cla
kiém ké& KNK cép co sé trong quan ly han ngach
phat thai déi véi nganh khai thac va ché bién
khoang san, ddng thoi lam rd sw cn thiét cla viéc
chuén hoéa phwong phap kiém ké theo linh vuc
nhdm phuc vu muc tiéu phat trién bén virng trong
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giai doan chuyén tiép hién nay.

2. Téng quan kiém ké KNK cap co s& va
quan ly han ngach phat thai

2.1. Kiém ké KNK cap co sé

Kiém ké KNK cap co sé |a qua trinh nhan dién,
dinh lwgng va bao cao lvgng phat thai khi nha kinh
phat sinh tr cac hoat ddng sdn xuét, kinh doanh
trong pham vi ranh giéi xac dinh. Theo hwéng dan
ctia IPCC, kiém ké KNK khéng chi phuc vu muc
tiéu thdng ké phat thai ma con la nén tadng cho
viéc xay dwng cac cong cu quan ly phat thai, bao
gbdm xay dung duong co sé, danh gia hiéu qua
cac bién phap gidm nhe va trién khai cac co ché
thi trwd'ng cac-bon.

Céac hwéng dan cta IPCC (2006, 2019) cho
phép ap dung nhiéu bac tiép can (Bac 1-3) tuy
theo mirc d6 chi tiét ctia sé lieu va nang lwc ky
thuat cla co s&. Trong do, Bac 1 st dung cac hé
sb phat thai va tham sb mac dinh, dwoc coi 1a thuc
hanh tt déi véi cac quéc gia va linh ve con han
ché vé sé lieu; Bac 2 va Bac 3 yéu cau sé liéu chi
tiét hon, cho phép giam do sai sd nhwng lam téng
dang ké yéu cau vé thu thap va xt ly sé liéu. [2] [3]

Trong béi canh nhiéu québc gia dang trién khai
cac co ché quan ly phat thai dwa trén han ngach
va thi trwdng cac-bon, két qua kiém ké KNK cap
co s& ngay cang déng vai trd quan trong khéng
chi trong bao cao phat thai ma con trong viéc phan
bd han ngach va giam sat tuan thi cla cac co s&
phat thai. Do d6, viéc hiéu ré co ché quan Iy han
ngach phat thai 14 can thiét dé 1am ré vai trd clia hé
thdng kiém ké KNK trong quan ly phat thai.

2.2. Quan ly han ngach phat thai

Trong céc hé thdng quan ly phat thai dwa trén
han ngach (cap-and-trade), viéc xac dinh va phan
bd han ngach phat thai cho cac co s& la mot trong
nhirng ndi dung quan trong quyét dinh hiéu qua
van hanh ctia hé théng. rén thé gioi, hai phwong
phap phan bd han ngach phat thai KNK duoc st
dung phd bién 1a grandfathering va benchmarking.

Phwong phap grandfathering xac dinh han
ngach phat thai dwa trén mdc phat thai trong qua
khir clha cac co s&, thwong dwoc tinh toan theo
trung binh phat thai ctia mot sd ndm trwédc khi hé
thédng han ngach dwoc ap dung. Phwong phap
nay c6 wu diém la dé trién khai trong giai doan dau
do st dung céac sb liéu phat thai sdn co, déng thoi
giam bot tac dong dot ngot ddi véi hoat dong san
xuét ctia cac doanh nghiép.

Trong khi do, phuwong phap benchmarking

phan bd han ngach dwa trén mirc phat thai chuén
cho moét nganh, mét nhém san pham hodc mot
don vi dau ra. Cach tiép can nay khuyén khich
cac co s& nang cao hiéu qua st dung nang lwvong
va gidm cuwong dd phat thai, tuy nhién doi héi hé
thdng di¥ liéu phat thai va di liéu san xuét c6 do
tin cay cao.

Kinh nghiém trién khai hé théng han ngach phat
thai tai mot sd qudc gia cho thay trong giai doan
d4u, nhiéu nwéc lwa chon phan bé han ngach dua
trén lich str phat thai ctia cac co sé, sau do tirng
bwéc chuyén sang &p dung cac chi sb chuan phat
thai khi hé théng di¥ liéu va phwong phap danh gia
da dwoc hoan thién. Bdng thdi, han ngach phat
thai thwong dwoc wu tién phan bd trwéc cho cac
Iinh vre c6 mirc phat thai I&én nhdm kiém soat hiéu
qua téng lwong phat thai cta nén kinh té. Trong
bdi canh do, di¥ liéu kiém ké KNK cap co s& déng
vai trd quan trong trong viéc xac dinh mc phat
thai lich str, xay dwng céc chi s so sanh va hé tro
qua trinh phan bé han ngach phat thai gitra cac co
s& trong cung Iinh vic.

3. Chuan hoéa kiém ké khi nha kinh cap co
s& trong nganh mé

3.1. Sw can thiét cua viéc chuan héa kiém
ké KNK cap co sé trong nganh mé

Tai Viét Nam, viéc hinh thanh thj trwong cac-
bon trong nwéc da dwoc dat nén tang trong Luat
Bdo vé moi trwong nam 2020 cung cac van ban
hwéng dan nhw Nghi dinh sb 06/2022/ND-CP va
Nghi dinh s& 119/2025/ND-CP. Theo 16 trinh hién
hanh, trong giai doan 2025-2026 viéc phan b han
ngach phat thai KNK dwoc thi diém déi véi mot sb
Iinh vre phat thai I&n nhw nhiét dién, san xuat sat
thép va xi mang [1]. Giai doan sau nam 2027, danh
muc co s& dwoc phan bd han ngach dw kién sé do
cac bd quan ly linh vic d& xuét trén co s& danh
muc co s& phai thwc hién kiém ké KNK do Tha
twéng Chinh pha ban hanh (Hinh 1). Diéu nay cho
thdy pham vi &p dung co' ché phan bd han ngach
c6 kha nang dwoc mé rong sang cac linh vie phat
thai I&n khac, trong dé cé cac co sé thudc nganh
Y

+Giai doan 2025 - 2026: Thi diém phan bd han ngach (nhiét
dién, xi mang, thép) i )

*Giai doan 2027 - 2028: M& réng déi twong phan bé han
ngach

Giai doan 2025 - 2028
Van hanh thi diém san giao
dich cac-bon trong nwée

Tir nam 2029
Chinh thire van hanh san giao
dich cac-bon trong nwéc

*Giai doan 2029 - 2030: M& réng
d6i tuong phan bd han ngach

Hinh 1. Lo trinh phat trién thj trrong cac-bon tai
Viét Nam [1]
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khai thac va ché bién than - khoang san.

Trong bdi canh chuyén tir giai doan xay dwng
hé théng kiém ké sang giai doan st dung di liéu
phat thai cho muc tiéu quan ly, mét trong nhirng
thach thire 16N 1a sw thiéu théng nhat trong cach
ap dung cac huéng dan kiém ké gitra cac co s&.
Trong giai doan dau trién khai kiém ké KNK, cach
tiép can linh hoat cac huwéng dan hién hanh |4 can
thiét nham khuyén khich cac co s& tham gia va
tirng bwéc hinh thanh hé théng dir liéu phat thai.
Tuy nhién, cac két qua kiém ké dwoc xay dung
trén nhirng gid dinh va phwong phap khac nhau
sé kho c6 thé so sanh tryc tiép. Didu nay dac biét
quan trong déi v&i cac tap doan hodc nganh coé
nhiéu co s& san xuét, noi yéu ciu tbng hop va
so sanh phat thai l1a co s& cho viéc phan bé han
ngach va danh gia hiéu qué gidm phat thai. Viéc
xay dwng cac quy trinh kiém ké& KNK théng nhét
theo Iinh vwc & cip co s& khéong nham thay thé
hay mau thuan véi cac hwdng dan hién hanh, ma
doéng vai tro cu thé héa va chuén héa viéc ap dung
cac hwéng dan do trong diéu kién thuc tién. Cach
tiép can nay cho phép ddm bao tinh nhat quan
cta két qua kiém ké, giam bét dinh do lwa chon
phwong phap khéng déng nhat, ddng thoi van duy
tri dwoc mire do linh hoat can thiét dé thich rng
véi diéu kién ky thuat va quan ly ctia cac co sb.

Bén canh d6, viéc chuan héa quy trinh kiém
k& KNK con hd tro cac co s& trién khai kiém ké
mot cach hé thdng va day dd, han ché tinh trang
bd so6t hoac xac dinh khong nhat quan cac nguén
phat thai. Khi cac nguén phat thai dwoc nhan dién
va dinh Iuong theo cung mot phwo’ng phap, doanh
ngh|ep c6 thé xac dinh rd cac nguén phat thai trong
diém, danh gia mirc dd déng gop cda tirng ngudn
va xay dung cac ké hoach gidm phat thai phu hop
v&i dac diém cong nghé va quy md san xuét.

Khi han ngach phat thai dwgc ban hanh va la
co s& bat budc cho hoat ddng quan ly, moét rai
ro quan trong can duoc lwu y 1a viéc kiém ké
thap hon thwc té dé tuan tha han ngach hodc tan
dung han ngach du thira trén thi truéng. Néu cac
phwong phap kiém ké khéng dwoc chuan héa va
giam sat chat ché, tén tai nguy co két qua kiém
ké bi t6i wu hoa theo cach lam gidm két qua kiém
ké thay vi phadn anh dung phat thai thuc té. Piéu
nay vira tao sy thiéu cdng bang gitra cac co s6,
vlra anh hwéng dén tinh hiéu qua clia co ché han
ngach va lam sai léch blre tranh téng thé phat thai
ctia nganh. Do dd, ddm bao chat lwong kiém ké,

minh bach s liéu va ap dung cac nguyén tac kiém
soat noi bo la yéu té then chét dé gidm thiéu rdi ro
gian lan trong quan ly han ngach.

T géc dd quan ly, cdng tac kiém ké KNK cép
co sé& dwoc chuan hoa theo linh vuc sé tao tién
dé cho viéc xay dung duong co s& phat thai, thiét
lap cac chi sb so sanh va trién khai phan bé han
ngach phat thai mot cach minh bach, céng bang
va hiéu qua. Pay la bwéc chuyén quan trong tir
kiém ké mang tinh tuan tha sang kiém ké phuc vu
quan ly va phat trién bén virng.

3.2. Dé xuét phwong phép kiém ké KNK cap
co sé& doéi véi nganh mé

Trén co s& pham vi danh gia va dac diém hoat
doéng cuia cac co s& khai thac va ché bién than -
khoang san, dé xuat phwong phap tinh toan phat
thai KNK cho tirng nhém ngudn phat thai theo cac
nguyén tac: (i) phu hop véi cac quy dinh va hwéng
dan hién hanh; (i) phan anh dwoc dac thu céng
nghé va didu kién san xuét cta cac don vi; (iii)
dam bao tinh kha thi trong thu thap sé liéu va kha
nang ap dung théng nhat; (iv) dap trng yéu cau so
sanh, tbng hop va phuc vu cho céng tac quan Iy,
phan bd han ngach phat thai KNK cho nganh mé.

Bai viét d& xuat cach tiép can théng nhat ddi
véi cac nhém ngudn phat thai chinh, dwoc tdng
hop trong Bang 1.

Cac nhdm ngudn phat thai chinh dwoc xem xét
bao gdm: phat thai trwc tiép tir dét nhién liéu; phat
thai do phat tan trong khai thac; phat thai tw xt ly
nwéc thai; phat thai tir rd ri méi chét lanh; phat thai
gian tiép do s dung dién va hoi mua ngoai.

a) Phét thai truc tiép tor dot nhién liéu tai thiét bj
¢é dinh va di déng:

Déi v&i cac ngudn phat thai phat sinh tlr hoat
dong dbt nhién liéu (bao gdm nhién liéu st dung
cho 16 hoi, may phat dién, phwong tién van tai, may
moc thiét bi), nghién ctru lwa chon phwong phap
tinh toan dwa trén lwgng nhién liéu tiéu thu thwc
té két hop voi hé sb phat thai twong ng [2] [4].

Céach tiép can nay dwoc lwa chon vi:

- Lwong nhién liéu tiéu thu 1a sb liéu duwoc cac
co s& theo dbi twong dbi day du, coé héa don,
chirng tlr va sd sach quan ly;

- Phwong phap nay da dwoc quy dinh rd trong
Thong tw sb 38/2023/TT-BCT va phu hop véi
phwong phap tiép can bac 1 va bac 2 cta IPCC;

- Cho phép ap dung thdng nhét cho ca thiét bi
c¢b dinh va di dong, khéng phu thudc vao quy mé
hay mrc d6 hién dai cla thiét bj.
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Bang 1. Téng hop phu’o’ng phép kiém ké KNK &p
dung cho cac nhém ngudn phét thai & cép co s&

thm Phwong phap
nguon 4p dung Ly do Iwa chon
phat thai ;
D6t nhien | Bac 1 (dwa D@ liéu nhién liéu sén
liéu tai trén lvong co, dwoc theo doi
thiét bi cé | nhién liéu tieu |thwdng xuyén; phu hop
dinhvadi |thuvahé sb Thong tw 38/2023/TT-
doéng phat thai) BCT va IPCC
Phat thai |Bac 2 (st Phu hop diéu kién khai
do phat tan | dung hé sé thac hién nay; thiéu sb
trong khai | phat thai d&c | liéu chi tiét cho Bac cao
thac than | trwng qudc gia) | hon
Bac 1 (theo Phat thai chiém ty trong
X ly nwéc | huwéng dan nho; han ché vé sb liéu;
thai cta IPCC dam béo ap dung théng
2019) nhét
Ré'ri moi i%? :h(é!:gzg D‘é ap dung, khong yéu
chat lanh 2 j cau theo doi chi tiét ro ri
bb sung)
Strdung | 28T o hop quy dinh hign
dién va hoi Iu’or?g Eleu Fhu hanh; d& cap nhat theo
mua ngoai x he so pha’t nam
thai cong bo)

Theo hwéng dan tai Bang 2.1 trang 2.7 Chwong
2 Phan 2 IPCC 2006, trwong hop co s& san xuét
alumin cé bé tri nha may nhiét dién trong té hop dé
phucvunhu ciu str dung ndibo, phatthai KNK duoc
xac dinh va hach toan nhw phat thai tr hoat dong
dét nhién liéu cb dinh trong linh vwc cdng nghiép,
khéng phan loai vao linh vyc san xuét dién [2].

b) Phat thai truc tiép do phat tan:

Phat thai KNK do phat tan chi yéu la tr qua
trinh khai thac than va sau khai thac (bao gdm cac
coéng doan ché bién, lwu gitr va van chuyén than).
Trong hoat déng khai thac than (Hinh 2), khi mé-
tan (CH,) duwoc gidi phéng tir cac via than trong
qué trinh dao 16 va khai thac, 1a ngudn phat thai
KNK dac tring clia nganh khai thac than. Hién tai,
cac mdé ham 16 tai Viet Nam chuwa trién khai ap
dung bién phap thao khi trwwéc khai thac, do dé
khong phat sinh cac ngudn phat thai lién quan dén
thu hoi khi.

Di voi phat thai tv hoat dong thdm do than,
do IPCC chwa cung cap phwong phap va hé sbé
phat thai mac dinh, ddng thdi cac phat thai nay
duwoc danh gia 1a khong dang ké so véi tdng phat
thai cGa toan bd qua trinh khai thac nén hién tai dé
xuét chwa xem xét phat thai tlr ngudn nay.

Nhuw vay, lwong KNK tr qua trinh phat tan ddi
v&i nganh md dwoc tinh toan tlr qua trinh khai
thac va sau khai thac than tai cac co’ sé.

c) Phat thai trurc tiép tor qua trinh xdv ly nuée thai:

D&i v&i phat thai tr xt ly nwéc thai, d& xuét
Iwa chon pham vi danh gia la nwéc thai sinh hoat

Hinh 2. Khai thac than ham /o ‘Nguon phat thai
KNK do phat tan tee qua trinh khai thac [5]

phat sinh ttr hoat ddng cta can bd cdng nhan vién
tai co s&. Nwoc thai cong nghiép khéong dwa vao
pham vi tinh todn do phan I&n nwéc thai cong
nghiép tai cac co s& khai thac va ché bién than
- khoang san dwoc xi ly bang cac cong trinh vat
ly - héa ly, khdng hinh thanh hodc chi hinh thanh
& mirc khong dang ké cac qua trinh phan hay sinh
hoc tao ra CH, va N,0O. Viéc dwa nwéc thai cong
nghiép vao kiém ké& KNK khéng mang lai hiéu qua
twong x(rng véi yéu ciu thu thap sé liéu phirc tap.

Dé tinh toan lwong phat thai KNK tir qué trinh
xt ly nwée thai, phwong phap tiép can Bac 1 theo
IPCC 2019 dwoc ap dung nham dam bao tinh don
gian, théng nhéat va kha ning trién khai déng bo
gilra cac don vi. Viéc ap dung cac phwong phap
Bac cao hon chi dwgc xem xét mang tinh tham
khao va kiém tra chéo trong trwdng hop cé da sb
liéu chi tiét.

d) Phét théi truc tiép do phat thai la cac dung
moi chét lanh:

Déi v&i phat thai phat sinh tr rd ri méi chat lanh
trong qua trinh van hanh céc thiét bj diéu hoa, kho
lanh va thiét bi lam mat, dé xuat lwa chon phwong
phéap tiép can bac 1, dua trén lwong modi chat lanh
nap bd sung hang nam [4].

Phwong phéap nay dwoc dé xuat lwa chon do:
Phu hop véi phuwong phép tiép can bac 1 theo
hwéng dan cha IPCC va Thong tw sb 38/2023/TT-
BCT; Dé ap dung, khéng yéu cau theo dai chi tiét
lwong rod ri thuwe t&; Phan anh dwoc xu huwéng phat
thai trong diéu kién quan ly hién tai ctia cac don vi.

Céc phwong phap dwa trén do dac tryc tiép ty
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1& ro ri theo tirng thiét bi khong duwoc dé xuét thuc
hién do day khéng phai 1a ngudn phat thai chinh
va hién chwa c6 hé théng theo déi déng bo, kho
ap dung dai tra.

e) Phat thai gién tiép do strdung dién mua ngoai:

Déi v&i phat thai KNK do s dung dién va hoi
mua ngoai, d& xuét lwa chon phwong phap tiép
can bac 1. Lwong phat thai dwoc xac dinh dwa
trén lwong nang lwong tiéu thu két hop véi hé sb
phat thai do co’ quan cé thdm quyén cong bb [4].

Cach tiép can nay dam bao: Phu hop véi cac
quy dinh hién hanh; dé ap dung va kiém chirng;
cho phép cap nhat hé sb phat thai theo tirng ndm
ma khong can thay déi phwong phap tinh.

f) Céc nguén phét thai khac:

Mot sb ngudn phat thai tiém nang nhw phat thai
gian tiép trong chudi cung &ng, van chuyén ngoai
ranh gi¢i co s& (Pham vi 3) chwa duwgc xem xét.
Céc nguodn nay dwoc dinh huwéng la ndi dung mé
réng trong céac giai doan tiép theo, khi hé théng
MRV ndi bd va co sé& dir liéu phat thai clia nganh
dwoc hoan thién.

3.3. Chuén héa kiém ké KNK — nén tang cho
quan ly han ngach phat thai nganh mo

Trong béi canh Viét Nam dang tirng buéc trién
khai co' ché quan ly han ngach phat thai KNK theo
quy dinh cta phap luat vé bdo vé méi trwong va
bién dbi khi hau, viéc chuan héa quy trinh kiém ké
clp co s& co y nghia dac biét quan trong déi voi
nganh cong nghiép khai thac md. Két qua kiém
ké khong chi phuc vu muc dich bao cao phat thai
dinh ky ma con la co s& di liéu dau vao cho viéc
thiét lap téng han ngach phat thai va phan bd han
ngach cho tirng co sé trong nganh.

Theo quy dinh clia Luat Bao vé mdéi trwong
nadm 2020 va cac van ban hwéng dan nhw Nghi
dinh s 06/2022/NB-CP, hoat dong kiém ké& KNK
dwoc trién khai tir cip qubc gia dén cap nganh va
cép co s, nham xac dinh day dd cac ngudn phat
thai va xay dwng co s& di¥ liéu phuc vu cong tac
quan ly phat thai. Cac co s& c6 mirc tiéu thu nang
lwong I&n thudc cac linh vwee cbng nghiép, nang
lwong, giao théng van tai, xay dwng va x(& ly chat
thai phai thwc hién kiém ké& KNK dinh ky hai ndm
mot 1an va béo cdo két qua cho co quan quan ly
nha nwéce [6]. D& liéu phat thai thu dwoc tlr hoat
dong kiém ké KNK tai cdp co s& la co s& quan
trong dé thiét ké va van hanh cac coéng cu quan ly
phat thai, trong do6 co6 co ché phan bd han ngach
phat thai. Trong mé hinh nay, tdng lwong phat thai

dwoc xac dinh cho tirng nganh hoac linh vye trong
mot giai doan nhét dinh, sau dé han ngach phat
thai dwoc phan bd cho cac co sé. Cac co sé co
lwong phat thai thAp hon han ngach dwoc phan bd
c6 thé ban phan han ngach duw thira, trong khi cac
co s& phat thai vieot mirc phai thwe hién cac bién
phap gidm phat thai hodc mua thém han ngach
trén thj trwong cac-bon (Hinh 3). Vi vay, dd chinh
xac va tinh minh bach ctia hé théng kiém ké KNK
c6 y nghia quyét dinh déi v&i hiéu qua van hanh
ctia co ché quan ly han ngach phat thai.

DPéi véi nganh mé, cac ngudn phat thai KNK
chu yéu phat sinh tir viéc s& dung nhién liéu héa
thach cho thiét bj khai thac va phuong tién van
tai, tiéu thu dién nang trong cac cong doan ché
bién khoang san va phat tan tir qua trinh khai thac
than. Trong nhiéu trwéng hop, cac hoat dong nay
c6 cwdng dd nang lwong cao, dan dén lwong phat
thai dang ké trén méi don vi sdn pham. Viéc chuan
héa kiém ké KNK gitp cac doanh nghiép khai thac
mé xac dinh rd cac ngudn phat thai chinh, tinh
toan cuwong do phat thai theo don vi san pham, tir
do xac dinh tiém ndng gidm phat thai va xay dung
[0 trinh céi thién hiéu qua st dung nang lwong.
Bén canh dé, viéc chudn héa phuwong phap kiém
ké KNK con gép phan tdng cudng tinh minh bach
va kha nang so sanh di¥ liéu phat thai gilva céac
co s& trong cung nganh. Piéu nay dac biét quan
trong trong qua trinh xay dwng dinh mirc phat thai
va dam bao tinh cdng bang trong phan bd han
ngach. Khi di liéu phat thai dwgc thu thap va tinh
toan theo cung mét phwong phap, co quan quan
ly c6 thé danh gia chinh xac mirc dd phat thai cta
tirng loai hinh san xuét, tr d6 xay dwng cac dinh
murc phat thai va phwong an phan bd han ngach
phu hop véi diéu kién cong nghé cia nganh khai
thac mé tai Viét Nam, ddng thdi bao dadm tinh cong
béng gitra cac co s trong qua trinh trién khai co
ché quan ly phat thai.

Giao di
phat thai

a cdc co's¢
am gia
B trr tin chi
cac-bon

han ngach theo
théa thuan \l I/
San
giao dich
céc-bon
an ngach vurot han
irc an bo

DAu gid va mua ban

jsl =il ll]
oomooo
coso
PHAT THAI A

cos
PHAT THAI B

Hinh 3. Co ché trao déi han ngach phat thai/tin
chi cac-bon trong thj triedng cac-bon
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Do d6, chuén hoéa kiém ké KNK khong chi la yéu
cau ky thuat trong cong tac bao cao phat thai ma
con |a diéu kién nén tang dé xay dwng va van hanh
hiéu qua co ché quan ly han ngach phat thai trong
nganh khai thac va ché bién than - khoang san.

4. Két luan

Nhw vay, viéc xay dwng va ap dung cac quy
trinh kiém ké KNK théng nhét theo Iinh vuc khong
chi d@m bao tinh nhat quan va kha nédng so sanh
ctia két qua phat thai, ma con tao tién dé cho viéc
trién khai hiéu qua co ché han ngach phat thai tai
Viét Nam trong giai doan t&i. Viéc phan bd han
ngach phat thai cho cac co s& doi hdi kiém ké
KNK cép co s& phai dwoc thywe hién chinh xac,
minh bach va tuan tht cac nguyén tac théng nhét.
Diéu nay khong chi gitip dam bao céng béng trong
phan bd han ngach, ma con gidm thiéu nguy co
gian lan kiém k& nhdm tuan tha han ngach hodc
tadn dung han ngach dw thtra khéng chinh dang.
Do d6, viéc ap dung quy trinh kiém ké KNK théng
nhét va hé thdng kiém soat di¥ liéu nghiém ngat la
bién phap thiét yéu dé nang cao hiéu qua quan ly
han ngach va thic day phat trién bén virng trong

nganh mé va cac nganh cong nghiép lién quan.
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Standardization of Facility-Level Greenhouse Gas Inventories: A Foundation for
Emission Quota Management in the Mining Sector

Eng. Tran Thi Thuy Linh, BSc. Ngo Nguyen Tung
Vinacomin - Institute of Mining Science and Technology

Abstract:

This paper analyzes the role of standardizing facility-level greenhouse gas (GHG) inventories in the
context of Vietnam initiating the allocation of emission quotas for key industrial sectors. The scope of the
study focuses on the mining sector, particularly coal and mineral extraction and processing facilities. The
study employs an analytical approach to review current regulatory frameworks, synthesize guidelines
from the IPCC (Intergovernmental Panel on Climate Change), and examine the practical implementation
of GHG inventories at the facility level. The analysis indicates that although the existing regulatory
framework allows flexibility in the selection of methodologies and emission factors, inconsistencies
among facilities reduce data comparability and limit the applicability of inventory results for baseline
development and emission quota allocation. In the context where emission quota mechanisms have been
introduced, the requirements for accuracy, transparency, and consistency of inventory data become
critically important to mitigate the risks of underreporting emissions for compliance purposes or gaining
undue benefits from surplus quotas.Based on these findings, the paper proposes a standardized approach
to facility-level GHG inventory methodologies as a solution to ensure data integrity and enhance the
effectiveness of emission quota management in the mining sector.
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MICCORAG: HE THONG QUAN LY TRI THU'C CHO MICCO

KS. Ping Pinh Pao, CN. Hoang Manh Hong
Tong cong ty Cong nghiép Héa chat mé - Vinacomin
PGS. TS. Nguyén Xuan Hoai

Vien Tri tué nhan tao Viét Nam

TS. Tran Hiru Phi, KS. Nguyén Khic Tuin Anh
KS. Nguyén Ngoc Hai, TS. Nguyén Thi Hién
Hoc vién Ky thudt quan sy

Bién tap: TS. Phan Vin Viét

Toém tat:

Qud trinh khdo sdt cua dé tai KC.02.D16-25/21-25 cho thdy tai cic don vi trong yéu ciia TKV
(Ban KSH, Ban SXT, Ban CPVT, Than Hon Gai, Mo Viét Bd’c) ¢é nhu cau cao déi véi mot tro' Iy do
Al (chatbot) hé tro truy van théng tin nghiép vu. Bai bdo nay trinh bay vé MiccoRAG - mét hé thong
KMS da linh viee, tu luu trie (self-hosted), tich hop truy van két hop (Hybrid Retrieval) va kiém sodt truy
cdp duwa trén vai tro (Role-Based Access Control - RBAC) ba cdp dé dé gidi quyét vin dé ciia TKV. Hé
thong két hop luu trit co s6 dit liéu véc-to ChromaDB (ChromaDB vector store), lam giau do thi tri thirc
(Knowledge Graph enrichment) va tai xép hang két qua truy hoi bang mé hinh mé hod chéo ciia Cohere
(Cohere Cross-encoder Reranking) theo chién heoc hop nhat xép hang nghich dao (Reciprocal Rank
Fusion - RRF) dé t6i wu héa dé chinh xac truy van trén tdi liéu ky thuat tiéng Viet. Mot lu(;ng xdc thuc
tai liéu (Document Approval Workflow - DAWF) sé dam bao tri thirc dwoc kiém soadt chat lwong trude
khi phé bién ngi bd, phir hop véi déc thir quan tri ciia Micco va TKV. Két qua dénh gid véi framework
RAGAS cho thdy ché dg truy vin két hop dat d6 trung thuwc (Faithfulness) la 89%, d twong thich cdu tra
loi (Answer Relevancy) la 81%, do phit hop ngit canh (Context Precision) dat 78%, tiang lan lwgt 24%,
19% va 20% so véi ché dj tim kiém chi theo véc-to. MiccoRAG dwoc dong goi hoan chinh trong Docker
Compose, hé tro chay ngoai tuyén voi Ollama, va cung cap pipeline xik Iy tai liéu dau-cudi (end-to-end)
tw dong tu tai lén cho dén ldp chi muc.

1. Gi&i thiéu san RBAC hay quy trinh phé duyét. Cac dich vu

V&i sy bung ndé cla cac méd hinh ngdn ngi
I&n (LLM), nhu cau trién khai hé théng quan ly tri
thirc (Knowledge Management System — KMS)
tw dong tra 101 cau héi dwa trén tai liéu ndi b ngay
cang téng cao [1]. Tuy nhién, cac tb chirc tai Viét
Nam dang phai dbi mat v&i bén thach thiee chinh:
(i) @ liéu nhay cdm khéng thé gtvi 1én dich vu dam
may & cac may chd nwéc ngoai, (ii) tai liéu ndi bo
can quy trinh phé duyét trwdc khi cong khai, (i)
tai liéu tiéng Viét cé dac thu ngbn nglr ma cac hé
thdng RAG hién cé chwa téi wu, va (iv) can kiém
soat truy cap theo quy dinh cla td chrc doanh
nghiép.

Céc giadi phap KMS truyén théng thiéu kha
nang héi va tra 107 (Q&A) tw dong; cac gidi phap
RAG nhuv Llamalndex [8] hay LangChain [9] cung
clp nén tang linh hoat nhung khéng tich hop

dam may nhw Amazon Kendra [10] hay Azure Al
Search [11] khéng hd tro trién khai ndi bd hoan
toan. Khoang cach nay tao ra nhu cau thuc tién
cho mét giai phap KMS doanh nghiép tich hop day
dua.

Vi vay bai bao nay tap trung vao nhirng déng
gop chinh: (1) Xay dwng hé théng KMS da phong
ban v&i pipeline x( ly tai liéu dau-cudi tw dong cho
Tbng cong ty hoa chat Mé (Micco) dai dién cho
doanh nghiép Viét Nam; (2) Chién luvoc truy van
(Hybrid Retrieval) két hop tim kiém véc-to' (vector
search) va tai xép hang bang ma hoa chéo (cross-
encoder reranking); (3) M6 hinh RBAC ba cép két
hop DAWF dam bao chat lwong tri thire; (4) Stack
trién khai docker tw chtra, ho tro hoat dong ngoai
tuyén.

Phan con lai cta bai bao dwoc td chirc nhw
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sau: phan 2 trinh bay téng quan cac céng trinh
nghién ctru lién quan; phan 3 mé ta kién tric hé
théng KMS xay dwng; phan 4 trinh bay chi tiét vé
thiét ké va logic x& ly; phan 5 phan tich van dé
bdo mat; phan 6 két luan va dé xuat huéng mé
rong hoan thién hé thong.

2. Cac cong trinh lién quan

Hé théng quan ly tri thirc dong vai trd quan
trong trong viéc hd tro' tao 1ap, chia sé va khai thac
tri thirc bén trong té chirc. Trong bdi canh viéc ra
quyét dinh ngay cang dwa trén di liéu, viéc tich
hop db thi tri thtrc (knowledge graph) va cac céng
nghé nglr nghia (semantic technologies) vao KMS
da thu hut sy quan tam dang ké tir ca gi¢i nghién
ctru va thue tién [20]. D6 thi tri thire dwoc xem 1a
mot yéu td then chdt cho phan tich théng tin ngl
nghia, nhd kha nédng biéu dién mot cach toan dién
cac sw kién va méi quan hé theo thoi gian—diéu
d&c biét can thiét trong nhiéu linh vwc nhw kinh
doanh, quan ly va ké toan [21]. Bén canh d6, viéc
&ng dung db thj tri thirc trong KMS cho thay tiém
nang khéc phuc nhitng han ché phd bién cta cac
phwong phap quan ly tri thirc hién nay, déc biét vé
hiéu qua, kha nang mé réng va tinh trng dung [20].

Sinh vin ban ting cwong truy hoi (Retrieval-
Augmented Generation) [1] d& xuat kién tric
RAG géc két hop bo truy hdi doan van dwa trén
biéu dién d&c trung day (retriever Dense Passage
Retrieval) [4] v&i bd sinh (generator) seq2seq.
Céc cai tién tiép theo bao gébm ColBERT [5] (late-
interaction), Self-RAG [6] (tw phan chiéu), va
BM25/Anserini [3] nhw baseline thwa hiéu qua.
BEIR [2] cung cAp benchmark da linh vuc dé so

Béang 1. So sanh miccoRAG vd&i cac gidi phap

hién co6
P micco- Ken-
Tham so RAG Llama| LC dra
Tw lwu triv N4 v v x
KMS doanh nghiép v " " _
tich hop
RBAC tich hop v x x ~
DAWF v x x x
Tim kiém két hop
. N4 ~ ~ _
(véc-to)
Tiéng Viét v ~ ~ | ~
Stack Docker don v
. ~ -~ X
(single-stack)
RAGAS benchmark N4 x x x

sanh cac phwong phap truy hdi. RAGAS [7] dinh
nghia cac d6 do (metric) danh gia pipeline RAG
dau cubi ma chung téi &p dung trong nghién ciru
nay.

So sanh véi giai phap hién cé, Bang 1 téng
hop sw khac biét gitka miccoRAG va cac hé théng
tiéu bidu. MiccoRAG Ia hé thdng duy nhét déng
thi hd tro tw lwu trir, RBAC tich hop s8n, DAWF,
dd thj tri thire tryc quan va benchmark NDCG@8
trén tai liéu tiéng Viét.

3. Kién trac hé théng

3.1. Téng quan kién tric

MiccoRAG duoc trién khai hoan toan bang
container. Hé théng gébm 3 thanh phan chinh:
tang giao dién ngudi dung (React SPA), tang x{r
ly nghiép vu (FastAPI async backend), va tang
lwu trir (PostgreSQL, ChromaDB va db thi tri thire
LightRAG). Hinh 1 du6i day minh hoa kién truc
tdng thé va ludng di liéu.

Frontend

HTTP/SSE
Nginx Reverse Proxy

Fast API Backend
async

e /KO

A I
- LLM Provider -
PostgreSQL 15Relational DR Semimpic)lama hromaDB +LightRAG KG

Hinh 1. Kién truc téng quan KMS miccoRAG

3.2. T6 chure diF liéu KMS

Hé théng t6 chirc tri thirc theo md hinh phan
cap: méi phong ban dwoc anh xa truc tiép sang mot
khoéng gian tri thirc (workspace - KnowledgeBase)
riéng biét théng qua rang budc quan hé 1:1 & tang
co s& di liéu, d&m bao tri thirc clia phong ban nay
khéng bi I&n v&i phong ban khac. Mi workspace
s& hiru tap hop véc-to (collection vector) riéng
trong ChromaDB va thw muc d6 thi tri thic
(Knowledge Graph), tao nén tang cho co' ché co
lap tri thire & cap do lwu triv.

3.3. Stack céng nghé

Bang 2 trinh bay cac thanh phan ky thuat chinh
ctia hé théng, phan theo tang kién truc va tiéu chi
Ira chon.

3.4. Logic xtr ly

3.4.1. RBAC va DAWF

Hé thdng trién khai RBAC ba cap gén chat véi
co cau td chirc doanh nghiép: Giam déc (quyén
kiém soat cao nhat), Trwéng phong (quan ly
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Bang 2. Céc thanh phan ky thuat chinh cta hé théng

Tang Céngcu

Dic diém

Giao dién Backend | React SPA

Truyén dir liéu thoi gian thue, Tailwind CSS

FastAPI (async)

Co so dirliu PostgreSQL 15

Hb tro SSE géc, tw dong tao OpenAPI
ACID, bdo mat cap do dong dir liéu Row-Level Security

Lwu trr bén vitng theo tng khdng gian lam viéc

CSDL véc-to ChromaDB Persistent per workspace

Do thi tri thire LightRAG Trich rat Thyc thé/ Quan hé (Entity/relation)
LLM Gemini 2.5/ Ollama Cloud-first, offline fallback

Embedding Gemini Embed (3072d) | Pa ngbn ngi¥, tiéng Viét

Reranking Cohere Cross-encoder | Da ngdn ngl

Trién khai Docker Compose Self-contained, portable

workspace va duyét tai liéu thuéc phong ban
minh), va Nhan vién (chi truy van tai liéu da duyét
trong phong ban dwoc gan). Kiém soét truy cap
duoc thue thi & tAng dich vu (service), ddm bao
mdi ngwdi dung chi nhin théy tai liéu thudc pham
vi phong ban minh — ngén chan 16i tham chiéu
truc tiép téi dbi twong khéng an toan (Insecure
Direct Object Reference - IDOR).

Quy trinh phé duyét tai liéu ddm bao chét lwong
tri thire trwde khi phd bién ndi bo, tuan theo may
trang thai: Pipeline PENDING NexusRAG

Pipeline xt ly tai liéu ciia hé thbng KMS gdm
bdn pha nhw trong Hinh 2:

[ PENDINGH PARSINGH PROGESSINGH INDEXINGH INDEXED }

v

[ REJECTED l [ FATLED ]

stale > 10 min

Hinh 2. NexusRAG Pipeline - may trang thai xc ly
tai ligu

- Pha 1: Phan tich tai liéu (Parsing): str dung
Docling 2.0+ [15] trich xu4t van ban, bang biéu
va hinh anh tir PDF/DOCX v&i nhan thire bd cuc
(layout-aware).

- Pha 2: Phan doan va loai bd trung lap
(Chunking & Deduplication): Phuwong phap phan
doan van ban theo ky tw theo co ché dé quy
(Recursive Character Text Splitter) tao cac doan
van ban c6 phan chéng lan (overlap). Qué trinh
loai bé trung lap trwdc khi nap dir liéu (Pre-
ingestion deduplication) thwc hién ba bwéc: loai
bd nhiéu (header/footer/footnote), phat hién trung
[ap chinh xac qua bam ndi dung (content hash),
va phat hién gan-trung qua dé twong tw (Jaccard
similarity) [20], gidam 10-15% dung lwong Iwu tri
véc-to (vector store).

- Pha 3: Banh chi muc (Indexing): st dung
Gemini Embedding (3072 chiéu) [16] m& hoa céac
doan (chunk) vao ChromaDB [18]. Song song dd,
LightRAG [14] nap d liéu (ingest) db thi tri thirc
theo co' ché pipeline khéng chan (non-blocking —
pipeline) néu KG nap thét bai.

- Pha 4: Ba lap chi muc hay that bai (Indexed/
Failed): Trang thai cubi; co ché SR (Stale
Recovery) tu phuc héi c4c tai liéu b treo.

3.4.2. Pipeline truy héi két hop

Day |4 thanh phan cbt I8i cia KMS, két hop hai
chién lwoc truy van bd sung cho nhau (Hinh 3):

LightRAG KG
query ()
=

ChromaDB
n=20
RRF Fusion

Cohere Rerank
Top-K=8

Image
Resolution

— SSE
Hinh 3. Truy van két hop trong KMS miccoRAG -
vector + lam giau KG + RRF + cross-encoder

Buwéc 1 - Truy van song song: LightRAG trich
xuét thye thé (entities) va quan hé (relationships)
lién quan dén cau hai; ddng thdi ChromaDB thuc
hién tim kiém véc-to v&i hé sb truy xuat dw (over-
fetch factor) dé Iy nhiéu (ng vién nhat cé thé. Hai
tac vu chay bat déng bo dé giam thoi gian thue té
(wall-clock time).

Buwéc 2 - Hop nhéat xép hang va xép hang lai
(RRF Fusion va Reranking): RRF (Reciprocal
Rank Fusion) hop nhét hai danh sach xép hang,
sau do s dung Cohere rerank-multilingual-v3.0
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[13] (cross-encoder) thu gon con K (Top- K) két
qua c6 do lién quan cao nhét.

Bwédc 3 - Gidi quyét hinh anh: Hé thdng giai
quyét t6i da ba hinh anh lién quan t¥ metadata
clia cac doan da truy xuét, cung cap ngir canh truc
quan cho LLM.

4. Bao mat hé théng

Hé thdng trién khai cac 16p bao mat: xac thuc
JWT két hop ma héa mat khau berypt cho phong
chéng truy cap trai phép; SQLAIchemy ORM véi
truy van c6 tham sé (parameterized queries) ngdn
tAn cong SQL (SQL injection); RBAC va kiém
soat truy cap tang dich vu (service) ngan chan
IDOR; va nhat ky kiém toan (audit log) ghi nhan
toan bd twong tac tri thirc. Cac han ché hién tai
bao gdbm chwa cé gidi han tan suét truy cap (rate
limiting), ma lam m&i phién (refresh token), va Cl/
CD pipeline quét CVE ty dong — day la hwéng cai
thién wu tién trong phién ban tiép theo.

5. Danh gia két qua

Thr nghiém dwoc thwe hién trén tap div liéu
gdm 5 cau hdi nghiép vu phan loai theo dd phtrc
tap, dai dién cho cac tinh hudng thuc té trong
doanh nghiép da phong ban (Bang 3). Hai mé hinh
LLM dwoc danh gia: Gemini 2.5 Flash (cloud) va
Ollama gemma3:12b (local/offline).

Bang 3. B cau hdi thtr nghiém
M6 ta
Cau hdi yéu cau tra 16i dwa trén
mot tai liéu, keyword ré rang
Cau hdi yéu cau tbng hop hodc

Loai cau hoi
Lié’t ké&/Truy
xuat don giadn
Giai thich/So

sanh déi chiéu nhiéu khai niém
Quy trinh/Da | Cau héi phire tap doi héi truy
buwéc van tr nhiéu nguon tri thire

Bang 4 so sanh ba ché do retrieval trén cac
metric chuan trong cong trinh IR [2, 3]: NDCG@S8,
MRR@S8 va do tré (latency). Truy van két hop dat
NDCG@8 = 0.55-0.65, cai thién dang ké so voi
BM25 (0.40-0.50) va chi c6 véc-to (vector-only)
(0.45-0.55).

Bang 4. Hiéu ndng Retrieval theo ché dé

A Latency
Ché do TB (s) NDCG@8 | MRR@S8
BM25 25 | 0.40-0.50 |0.35-0.50
baseline
Vector-only 104 0.45-0.55 | 0.40-0.55
Hybrid 38.8 0.55-0.65 | 0.50-0.65

Bang 5 trinh bay két qua danh gia voi
framework RAGAS [7], dinh lwong ba chiéu chat
lwong pipeline RAG. Truy van két hop cai thién
ddng déu: Tinh trung thuc (Faithfulness) tang 24%
(0.72 — 0.89), do6 lien quan cau tra loi (Answer
Relevancy) tang 19% (0.68 — 0.81), dé chinh xac
theo nglr cadnh (Context Precision) tang 20% (0.65
— 0.78).

Bang 5. RAGAS metrics: Vector-only vs Hybrid

Pinh lwong | Vector | Hybrid A
Faithfulness 0.72 0.89 +24%
Answer Rel- 068 | 081 +19%
evancy
Context Preci- | o5 | 078 +20%
Ssion

Phan tich do tré cho thay LLM sinh két qua theo
ludng (LLM streaming) chiém 52-77% téng thoi
gian phan hdi (20-30s), tiép theo 14 tai xép hang
(Cohere Rerank) (13-26%, 5-10s). Két qua nay
lam co s& cho dé xuét truy hdi thich (rng (Adaptive
Retrieval): ché d6 chi tim kiém véc-to' cho cau hai
don gian (< 20 token) va két hop cho cau hdi phirc
tap da khai niém.

Nhw vay dwa trén bang két qua trén cho thay
nhirng diém manh cGia miccoRAG la d3 gidi quyét
bén van dé thuc tién ma cac gidi phap hién cé
chwa lam ré dwoc: (i) co lap tri thirc theo phong
ban & tAng CSDL, (ii) quy trinh phé duyét tai liéu
dam bao chat lwong tri thirc trwdc khi phd bién,
(iii) kiém soat truy cap RBAC ba cép, va (iv) trién
khai ngoai tuyén hoan toan. Truy van két hop cho
thay loi thé rd rang véi cau hdi phire tap, da-bwéc
(Q2, Q3, Q5).

Bén canh d6 van con mot sb han ché nhw
Benchmark chi gdm 5 cau héi, chwa du dé két
luan théng ké. Do tré ctia ché do tim kiém két hop
(38.8s) chwa phu hop cho tng dung yéu cau phan
hdi nhanh. D thi tri thirc LightRAG dwa trén file
sé gap gigi han khi workspace vuwet 50.000 thue
thé. Hé théng chwa cé gi¢i han tan suét truy cap
va gi¢i han kha nang phuc vu nhiéu ngudi ding
ddng thoi.

Vai tro KG trong KMS. KG (LightRAG) dworc
thiét ké lam tang lam gidu (enrichment layer),
cung cap nglr cdnh bd sung cho LLM — khéng
dung lam ngudn tham chiéu vi cé thé gay ao giac
(hallucinate) quan hé. Trich d&n chinh dwoc 4y tw
cac doan da duwoc duyét trong ChromaDB. Cach
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tiép can nay phu hop véi nguyén tdc KMS: tri thire
dang tin cay dén tw tai liéu da phé duyét.

So sanh phuwong phap. Hybrid Retrieval st
dung RRF thay vi weighted sum @& tranh phu
thudc viéc chinh tham sé tha cong, va dat cross-
encoder reranking sau RRF dé tan dung wu thé
cia cd ANN search va cross-encoder scoring
— thiét ké hai giai doan phu hop v&i nguyén tac
recall-first, precision- second [4].

* T6i wu hiéu nang:

B&n téi wu k§ thuat chinh dwoc trién khai nhdm
nang cao hiéu suét hé thdng: (1) Loai bé trung lap
trwde khi danh chi muc giam 10— 15% dung luvong
lwu triv; (2) Chién lwoc truy xuat dw rdi xép hang
lai (N — K) cai thién d6 bao pha (recall); (3) Nap
di liéu vao @b thi tri thirc theo co ché khong chan
(Non-blocking KG ingest) ddm bao pipeline khéng
bi ch&n khi KG 16i; (4) Tw phuc hdi (Auto-recovery)
tai liéu bj treo gitr cho hé thdng luén én dinh.

* Trién khai va van hanh:

Hé thdng dwoc ddng géi hoan toan bang Docker
Compose, bao gém cac dich vu cbt 18i, may chu
proxy nguoc (reverse proxy) va cau hinh ghi dé
cho maéi trwong production (production override).
Coéng cu Alembic quan ly di trt CSDL (database
migrations) tw déng tai diém khéi dong (startup).
Ché d6 ngoai tuyén (offline) hoan toan kha dung
khi st dung Ollama thay cho Gemini cloud, d&m
bao di liéu ndi bd trong ha tdng doanh nghiép.

* Hiéu qua khi trién khai the nghiém tai
Micco:

Cac két qua do lwdng khi trién khai thir nghiém
tai MICCO khang dinh hé théng MiccoRAG da giai
quyét triét dé cac van dé dwoc ghi nhan trong qua
trinh khao sat vé&i nguwoi dung:

- Gidm thiéu thoi gian tim kiém (< 5 giay): Néu
nhw trwéc day, 100% cac ban/don vi thtra nhan
phai mat tr 1 dén 3 tiéng mdi tuan chi dé luc loi
tai liéu phan manh, thi nay, nh& céng cu tim kiém
nglr nghia va co s& di¥ lieu véc-to, hé théng cod
kha n&ng truy xuét hang van trang tai liéu va tra vé
két qua chinh xac trong thdi gian chwa téi 5 giay.

- Loai bd hoan toan 4o giac Al (Zero
Hallucination) cac két qua danh gia xac nhan murc
do tin cay tuyét déi cta hé thdng. Nhé rng dung
kién tric RAG, mé hinh ngdn ngl¥ gan chat vao tap
dr liéu gbc cta doanh nghiép

nén tro ly Al luén cung cap cau tra 1&i ngan gon,
chinh xac va bat budc kém theo trich dan (citation)
cung duong link trwc tiép téi tai lieu. Co ché nay

da triét tiéu hoan toan rai ro Al tw bia dat thong
tin, dap (rng tron ven yéu cau khat khe vé an toan
théng tin trong nganh céng nghiép héa chat mé.

6. Két luan va hwéng phat trién

Bai bao trinh bay MiccoRAG - hé théng quan ly
tri thire (KMS) da phong ban, tw Iwu tri, tich hop
truy van két hop va RBAC ba cap. Két qua thuc
nghiém xac nhan ché do ké hop da cai thién do
trung thwc RAGAS Faithfulness 1én 0.89 (+24%),
vwot trdi so vai chi tim kiém véc-to' trén cau hoi
phirc tap. DAWF dadm bdo chét lwong tri thirc
trwdc khi phé bién ndi bd. Hé thdng duwoc dong
g6i Docker day du, hé tro ca trién khai trén cloud
va tai chd (on-premise).

Hwéng phat trién tiép theo dé cai thien do
chinh x&c tim kiém va trién khai thwc té bao gdm:
danh gia trén tap dir liéu (dataset) I&n hon; truy
van thich rng (Adaptive Retrieval) tw déng chon
ché do6 theo dd phlrc tap cau hdi; st dung chién
lwoc ReAct dé diéu khién qua trinh truy vén
(ReAct Agentic Retrieval) cho suy luan nhiéu buéc
(multi-hop reasoning); CI/CD va cong cu giam sat
(monitoring) d& dam bao trién khai 6n dinh; va mo
hinh hé tro dau vao da phwong thire (multi-modal
RAG) suy luan trén hinh anh va biéu dé.
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Abstract:

The survey conducted under project KC.02.D16-25/21-25 indicates a strong demand among key
units of TKV (KSH Department, SXT Department, CDVT Department, Hon Gai Coal, Viet Bac Mining)
for an Al-powered virtual assistant (chatbot) to support operational information retrieval. This paper
presents MiccoRAG, a multi-domain, self-hosted knowledge management system (KMS) that integrates
hybrid retrieval and a three-tier role-based access control (RBAC) mechanism to address the needs of
TKV. The system combines a ChromaDB vector store, knowledge graph enrichment, and Cohere cross-
encoder reranking, employing the Reciprocal Rank Fusion (RRF) strategy to optimize query accuracy
for Vietnamese technical documents. A Document Approval Workflow (DAWF) is implemented to ensure
quality-controlled knowledge before internal dissemination, aligning with the governance requirements
of Micco and TKV. Evaluation results using the RAGAS framework show that the hybrid retrieval mode
achieves 89% faithfulness, 8 1% answer relevancy, and 78% context precision, representing improvements
of 24%, 19%, and 20%, respectively, compared to vector-only retrieval. MiccoRAG is fully packaged
using Docker Compose, supports offline deployment with Ollama, and provides an automated end-to-
end document processing pipeline from ingestion to indexing.
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NGHIEN CUU PHUONG PHAP LUAN XAY DUNG GIAI PHAP KIEN TRUC
DOANH NGHIEP TAI TKV VA AP DUNG THU NGHIEM TAI MICCO
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Téap doan Céng nghiép Than - Khodng san Viét Nam (TKV) la mét t6 chirc quy mé 1om hoat dong

trong linh vuc khai thac khoang san va nang luwong. Trong cdc hoat dong quy trinh nghiép vu, Cong
nghé thong tin (CNTT) va Chuyen doi s6 (CDS) da chirmg minh dwoc gla tri trong viéc ndang cao hiéu luc
va hiéu qua hoach dinh chién lwoc san xudt kinh doanh, dong thoi toi wu héa chuoz cung uwng va quan
ly cac don vi thanh vién nham tao ra loi thé canh tranh. T uy nhién, qua trinh trién khai CNTT va CDS
trong toan TKV van dang doi mdt v6i nhiéu thach thirc, nhw: sw thiéu hut vé nang e, quy trinh, cong
cu, dit liéu, ha tang cong nghé; sw tring Idp trong trién khai cdc vmg dung, ha tang cong nghé, dir liéu
khi trién khai céc sing kién CPS; sw thiéu dong bé giita ké hoach phat trién CNTT véi chién lugc kinh
doanh. Nghién ciru ndy sit dung phicong phép tiép can Kién triic Doanh nghiép (Enterprise Architecture
- EA) dwa trén khung TOGAF ADM 9.2 dé xdc dinh kién triic hién trang (Baseline), kién triic muc tiéu
(Target) va thuc hién phan tich khoang cdach (Gap Analysis). Két qua nghién citu dwa ra phwong phap
gip xdy dng kién triic nghlep vu, kién tric dir liéu, iing dung va kién triic cong nghé, dinh huong glup
TKV chudn bi cdc nang lwc trién khai dong bo cac hoat dong trong san xudt kinh doanh (SXKD). Pong
thoi, nghién civu ciing diea ra cac khuyén nghi givp xdy dung kién tric dong b, nhat qudn va hiéu qua

trong toan TKV.

1. bat van dé

Trong béi canh hoi nhap kinh té qudc té va ap
Iwc tr cuéc Cach mang Coéng nghiép 4.0, cac tap
doan khai thac va san xuat ndng lwong quy mo
I&n phai ddi mé&t véi bai toan téi wu héa chudi cung
¢ng va quy trinh san xuét phire tap. Déi véi TKV,
viéc duy tri sy lién mach trong quan ly diéu hanh
tr khau thdm do, khai thac dén phan phéi 1a yéu t6
quyét dinh sw phat trién bén virng va dam bao an
ninh nang lwong quéc gia [1]. Mac du da cé nhivng
bwdc tién dang ké trong trng dung CNTT va CBS,
TKV van dang vap phai nhirng rao can trong khau
quy hoach va trién khai thyc tién, dan dén thiéu
hut nang lwc, quy trinh, céng cu khi trién khai cac
sang kién CNTT/CPS; sw phan manh vé di liéu
va ha tang, sw chwa thdng nhét gitra kién tric cia
céng ty me va cac don vi thanh vién.

Cac thach thirc hién tai cia TKV duwoc phan

anh cu thé héa qua bdn mién kién tric cét 16i.
Trong mién nghiép vu, tai thdi diém khao sat con
thiéu quy hoach vé nang lwc sb dap &ng cac yéu
cau trong chién lwoc tdng thé va chién lvoc CDS
ctia TKV. Cac cac quy trinh chwa dworc tai cAu tric
va ty déng hdéa nh& céng nghé va dir liéu. Mién
d liéu dang bi phan manh chwa dwoc quan ly
tap trung, nhiéu bao cao quan trong nhw quan ly
s lieu khai thac van phai thwc hién tha cong, gay
kho khan cho ban lanh dao trong viéc dwa ra quyét
dinh kip thdi. Mién &ng dung dwoc trién khai roi
rac, thiéu sy lién théng gitra cac phan mém, trong
khi mién cbng nghé lai chwa tan dung dwoc sirc
manh vé ha tang vé dién toan dam may va tbi wu
trong cong tac quan tri, khai thac van hanh.

Dé giai quyét nhirng van dé nay, viéc xay dung
mot ban thiét ké quy hoach kién tric doanh nghiép
mang tinh hé théng la hét strc can thiét. Chinh vi

KHCNM SO 2/2026 * CONG NGHE THONG TIN & CHUYEN POI SO



THONG TIN KHOA HOC CONG NGHE MO M

vay, TKV da giao cho MICCO dé tai “Nghién ciru
xay dwng giai phdp kién truc doanh nghiép
(Enterprise Architecture) caa TKV, ap dung thi
diém tai Téng céng ty Céng nghiép Héa chat
Mé - Vinacomin” nhdm nghién ctu phwong phap,
mo hinh kién trac dé co thé giai quyét triét dé cac
van dé con ton tai, tr d6 thuc day duwoc cac ké
hoach chuyén ddi sé trong tap doan. Kién truc
doanh nghiép khong chi la mét khung ky thuat ma
con la cong cu chién lwoc dé kién tao sw thanh
cbng. Nghién ctru nay tap trung vao viéc ap dung
khung phwong phap luan TOGAF (The Open
Group Architecture Framework) - mot tiéu chuén
phd bién va toan dién nhét hién nay dé xay dwng
giai phap kién tric doanh nghiép cho TKV [2]. Muc
tiéu clia nghién ctru la xac lap cac mé hinh nghiép
vu, kién tric théng tin va ha tang cong nghé déng
bd, gip TKV hién thwc hoa chién lwoc chuyén dbi
sb va nang cao hiéu suét toan hé théng.

2. Di¥ liéu va phwong phap nghién ctru

2.1. Nguén di liéu

Tai liéu cGia doanh nghiép bao gdm:

- Kién trdc nghiép vu: cac tai liéu vé chién lwoc,
ké hoach, mé hinh t chirc, mdé t& chlirc nang

Hinh 1. Phuong phép phéat trién kién tric (ADM) [3]
nhiém vy, quy trinh nghiép vu cda cac Phong ban,
don vi;

- Kién truc hé thdng théng tin: Cac tai liéu vé
danh muc di liéu, mé hinh kién trac hién trang d¥
liéu; danh muc rng dung (Application Portfolio);
so dd hién trang tich hop tng dung.

Béng 1. Cac néi dung thurc hién theo giai doan

Noi dung thwc hién chinh

Giai doan
Tép trung vao cac hoat dong chuan bj va khéi tao can thiét nham dap tng
Chuén bj muc tiéu chién lvgc cho kién tric méi chia doanh nghiép. N6éi dung bao gobm
(Preliminary) viéc xac lap khung kién trac dac thu cho to chirc va dinh nghia cac nguyén

tac cot 16i

Tam nhin (Phase A)

Giai doan kh&i dau ctia chu trinh phat trién kién trdc, bao gdm viéc xac dinh
pham vi khéng gian, nhan dién cac bén lién quan, thiét 1ap tm nhin kién trac
tbng thé va phé duyét 16 trinh thwe hién:

Nghiép vu (Phase B)

Phat trién cac mé hinh nghiép vu nham hé tro trwc tiép cho tdm nhin kién trac
da dwoc thdng nhét.

Hé théng théng tin
(Phase C)

M@ ta tién trinh xay dung kién tric hé thong thong tin cho cac dw &n, bao gom
hai thanh phan trong yéu la Kién trdc di¥ liéu va Kién truc trng dung.

Cong nghé (Phase D)

M6 ta viéc phat trién nén tdng cong nghé va ha tang ky thuat hé tro cho cac
dw an kién trac.

Co hoi va Giai phap
(Phase E)

Lap ké& hoach thyc thi va xac dinh cac phwong thirc ban giao cho kién truc
da dwoc xac lap trong cac giai doan tredc do.

Lap ké hoach chuyén
déi (Phase F)

Xay dwng chubi trinh tw kién tric chuyén dbi chi tiét, di kém véi ké hoach
thwc thi va 16 trinh di chuyé&n d liéu/hé théng cu thé.

Quan tri thwc thi

(Phase G)

Thiét lap co ché giam sat kién truc trong subt qua trinh trién khai thyc té

Quan ly thay déi kién
truc (Phase H)

Xay dung cac quy trinh quan ly va thich rng voi nhiing thay déi d6i véi kién
tric maoi da thiét 1ap
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- Kién truc cong nghé: Cac tai liéu vé tiéu
chudn cong nghé va danh muc san pham
thiét ké& (Technology Standards/Portfolio); so
dd moi trwdng va phan ra nén tadng (Platform
Decomposition); thiét ké ha tAng mang, may chu
va thiét bi dau cudi; kién tric hién trang an toan
thong tin.

Ghi chu: Khi xay dung kién tric doanh nghiép
thi méi don vi va méi mién kién tric déu phai duoc
chuén bj céc tai liéu day dd néu trén.

2.2. Phwong phap nghién ctru

Kién trac doanh nghiép dwoc dinh nghia la
mot phwong thire thwe hanh quan tri nham tdi wu
héa hiéu suét van hanh thdng qua viéc két ndi
chat ché gitra dinh hwéng chién lwoc, quy trinh
nghiép vu va ngudn lwc cdng nghé. Trong nghién
ctru nay, quy trinh phat trién kién tric dwoc thuc
hién dwa trén phwong phap ADM (Architecture
Development Method) ciia TOGAF phién ban 9.2.
ADM la mét chu trinh I&p lai, c6 kha nang tuy bién
cao, dac biét phu hgp véi cac nganh céng nghiép
c6 do phtrc tap I&n nhw khai khoang.

Chu trinh ADM duwoc trién khai qua cac giai
doan chinh nhdm dam bao tinh toan dién t Iuc
kh&i tao dén khi van hanh thyc té nhw mo ta trén
hinh 1, v&i cac nbi dung chinh trong bang 1.

3. Két qua va thao luan

3.1. Kién tric nghiép vu muc tiéu

Giai doan xay dwng Kién tric nghiép vu (Phase
B) déng vai trd then chét trong viéc chuyén héa
tdm nhin chién lvgc cta TKV thanh mét khung
van hanh chuan hoéa. Kién tric muc tiéu lay Ban
dd nidng lwc (Business Capability Map) va
khung quy trinh APQC lam khung tham chiéu, tap
trung vao cac nang luc cét 18i nhw diéu hanh san
xuét thoi gian thwe, quan tri an toan cha dong va
quan ly vat tw tap trung, cac nang lwc mai trong
giai doan chuyén ddi sb nhw nang lwc vé dir liéu,
nang lwc quan ly, khai thac va st dung Al... [4],
[5]. Song song v&i d8, mé hinh té chirc/Tac nhan
(Organization/Actor), Vai tro (Role) ... dwoc thiét
lap dé dam bao sw déng bd trong quan ly nhan sw
va thue thi quy dinh trén toan hé théng [6], [7].

Pé tbi wu hoa sw phdi hop glua cac don vi,
kién trac nghiép vu s dung hé thédng Ma tran
(Matrices) nham phan tich méi quan hé gitra cac
thanh phan nghiép vu. Cu thé, Ma tran Chién
lwoc/Nang lwc (Strategy/Capability) va Ma
tran Chudi gia tri/Nang lwc (Value Stream/
Capability) ddm bao moi hoat ddng san xuat déu

bam sat muc tiéu chién lwoc da dé ra [6]. Ma tran
Nang Iwc/Té6 chirc (Capability/Organization)
gitp phan dinh ré trach nhiém clta Tap doan va
cac don vi, trong khi Ma tran Twong tac nghiép
vu (Business Interaction) va Ma tran Tac nhan/
Vai tro (Actor/Role) chudn héa ludng trao ddi
thong tin, xéa ba tinh trang dirt gay trong van hanh
thuc té gitra cac cap [6].

Két qua dau ra quan trong nhéat clia giai doan
nay la hé thong ban dé (Map) mo ta chi tiét nang
lwe nghiép vu can cé, quy trinh va ludng phdi hop
dé thwc hién cong viéc dam bao thwc thi dwoc cac
muc tiéu dat ra cha td chirc. Viéc bd sung thém
nang lwc cé thé kéo theo sy thay ddi trong md
hinh t6 chirc (Organization Map), so d6 luéng
quy trinh (Process Flow) tao co s& vitng chic
cho viéc thiét ké cac dich vu nghiép vu (Business
Service) va hé théng héa di liéu & cac giai doan
kién truc tiép theo [6].

3.2. Kién tric hé théng théng tin

Kién triic Hé théng thong tin (Phase C) déng
vai trd 1a cau néi chién lwoc nhdm chuyén hoéa cac
yéu ciu nghiép vu thanh nhirng giai phap sb cu
thé va déng bo [8]. Trong tdm cla giai doan nay
la tai thiét ké ciu truc di¥ liéu va danh muc &ng
dung dé x6a bé triét dé tinh trang “6¢ dao thong
tin” (data silos) va tinh trang dw thira, trung lap hé
thédng ng dung [9].

Trong d4, kién truc dir liéu dong vai trd dinh
hinh c4u trdc, quy chuan quan ly va phuong thire
khai thac tai san sé cta toan TKV nham dam béo
tinh nhat quan, bado mat va tao ra nguén div liéu
thdng nhat, gitp di¥ liéu tré thanh tai nguyén sdn
sang cho viéc phan tich va ra quyét dinh chinh xac
[10], [11].

Song song v&i do, kién truc trng dung duoc
hoach dinh chat ché nhdm dam bao cung cép
day di cac cong cu hd tro can thiét cho moi hoat
ddng van hanh, ddng thoi loai bd cac hé thdng
&ng dung chdng chéo dé tranh tinh trang dau tw
trung 18p gay lang phi nguén lwc. Bé duy tri tinh
hé théng, cac gidi phap phan mém dwoc thiét lap
co ché giao tiép va twong tac lién tuc, cho phép
dir lieu dwoc luan chuyén va ddng bod hoéa theo
thoi gian thyc trén toan bd hé sinh thai théng tin
[8], [12]. Muc tiéu cudi cung la tdi wu héa kha nang
hé tro' cho cac néng lwe nghiép vu cét 16i, dam bao
moi hoat ddng tlr didu hanh san xuét truc tiép dén
quan tri chién lvoc déu dwoc dwa trén nén tang
coéng nghé hién dai va nguén di liéu tin cay.
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Dé xay dung mat hé thdng thong tin lién thong
va manh mé&, phwong thirc trién khai dwoc thuc
hién song song trén hai kién trac chinh [8]:

- Kién trac dir liéu: Tap trung xay dwng Danh
muc Thwc thé dir liéu (Data Entity catalog),
cach di liéu dwoc thu thap, Iwu triy, tich hop va
bado vé dé phuc vu cac muc tiéu kinh doanh cuta
doanh nghiép. Quyén sé& hivu va ludng truy cap
duwoc kiém soat chat ché thong qua Ma tran Thuc
thé dir lieu/Chtrc nang nghiép vu va Ma tran
ng dung/Di liéu [13].

- Kién tric ng dung: Thiét 1ap mot Danh
muc rng dung (Application Portfolio catalog)
tinh gon, tap trung vao cac nén tang dung chung
va loai bd cac phan mém chdng chéo chirc nang.
Sw twong tac gitra cac hé théng dwoc thyc hién
théng qua Truc tich hop doanh nghiép (ESB)
lam nén tang két ndi ch dao [14]. Cac giai phap
phan mém dwoc anh xa vao bé may van hanh
thdng qua cac Ma tran 'ng dung/Té chirc va Ma
tran 'ng dung/Chtrc ning, ddm bao tinh thyc thi
tir cAp cao nhét dén cac co sé [15].

Két qua cla giai doan nay la bod hd so thiét ké
ky thuat chi tiét, xac 1ap 16 trinh va phuwong an td
chtrc ctia doanh nghiép thong qua hé théng cac
san pham can phai co:

- Vé Kién truc Di¥ liéu (Data Architecture):
B& san pham tap trung vao viéc dinh hinh c4u truc
lwu trlr va luan chuyén thong tin, bao gdm [13]:

+ Danh muc Thwc thé dir liéu/Thanh phan
div liéu (Data Entity/Data Component catalog)
thdng nhét, déng vai trd 1a “tir dién s6” cho toan bod
tai san di liéu cla td chire.

+ Ma tran (Matrices):

a) Ma tran Thwc thé dir lieu/Chlrc ning
nghiép vu (Data Entity/Business Function
matrix): Xac dinh mdi quan hé cung - cau di liéu
cho tirng hoat déng nghiép vu.

b) Ma tran U'ng dung/Dir liéu (Application/
Data matrix): Lam rd quyén truy cap, tao mai
ho&c thay déi di¥ liéu cla tirng phan mém cu thé.

+ So do (Diagrams):

a) So d6 dir lieu Khai niém va Logic
(Conceptual & Logical Data diagram): M6 hinh
héa cAu trac thong tin tr mie tdng quat dén chi
tiét ky thuat.

b) So’ dd chuyén d6i dir liéu (Data Migration
diagram): Phac thdo 16 trinh lam sach va dich
chuyén di¥ lieu tr cac hé théng cii sang kho dir
liéu tap trung.

- Vé Kién truic 'ng dung (Application
Architecture): Bo s&n pham hwéng téi viéc chuan
héa hé sinh thai phan mém va tang cwéng tinh lién
két [15]:

+ Danh muc 'ng dung (Application Portfolio
catalog) cung cap cai nhin téng thé vé tinh trang,
vai trd va vong doi cla tat ca cac phan mém dang
van hanh.

+ Ma tran (Matrices):

a) Ma tran 'ng dung/Té chirc (Application/
Organization matrix): Anh xa cac giai phap phan
mém vao so dd bd may don vi.

b) Ma tran Vai troIU’ng dung (Rolel
Application matrix): Cu thé héa phan quyén st
dung hé thong theo chirc danh cbng viéc.

c) Ma tran Ung dung/Dir liéu (Application/
Data matrix): Pam b&o sw twong thich gitra phan
mém va cac ludng thong tin hé thdng.

+ So d6 (Diagrams):

a) So do6 tich hop wng dung (Appllcatlon
Integration diagram): Thiét k& phwong an két ndi
cac ng dung thdng qua truc tich hop (ESB) dé
dam bao di liéu théng subt.

b) So d6 chuyén dbi rng dung (Application
Migration diagram): Xac lap 16 trinh thay thé,
nang cap hoac tich hop cac hé théng trng dung
theo tirng giai doan phat trién ctia doanh nghiép
théng qua quan tri di¥ liéu, nham téi wu héa hiéu
quéa quan tri va sdn sang cho cac budc dot pha
coéng nghé tiép theo.

3.3. Kién tric céng nghé

Giai doan xay dwng Kién tric Coéng nghé déng
vai tro thiét Iap nén tang ha tang ky thuat trong
yéu (bao gdbm phan cirng, phan mém hé thong,
ha tang mang va cac dich vu nén tang), tao diéu
kién can thiét d& van hanh én dinh cac hé thong
(rng dung va quan ly tai san di liéu da dwoc xac
lap tai Giai doan B (Kién tric Nghiép vu) va Giai
doan C (Kién tric Hé thdng Théng tin). Théng qua
viéc chuyén héa Tam nhin Kién tric thanh mot moéi
trwong k§ thuat thwe té, kién tric nay bdo dam
kha na&ng van hanh théng subt, dap &ng tron ven
cac tieu chuan ky thuat va ky vong cla cac bén
lién quan. Dac biét, trén co sé& phan tich khoa hoc
s chénh Iéch gilra hién trang va mé hinh muc
tiéu, Kién trac Coéng nghé cung cap cén clr chién
lwoc dé xay dwng Lo trinh Kién trac (Architecture
Roadmap). Biéu nay gitp cu thé héa cac géi cong
viéc va dy an dau tw ha tAng trong diém, tir do toi
wu hdéa ngudn lwc va dam bao tinh kha thi trong
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subt tién trinh chuyén dbi hé théng ctia TKV.

Dé hién thwc héa tAm nhin nay, kién tric cong
nghé tap trung vao ba tru cot cét 16i:

- Ha tang vat ly: Tap trung chuan héa va hién
dai hoa hé théng Trung tam dir liéu (Data Center)
dat tiéu chuan Tier I, bdo d&m tinh s&n sang cao,
kha nang dy phong va van hanh lién tuc [16].
DPodng thoi, dau tw ddng bo ha tAng mang truyén
thdng, hé théng thiét bi diu cubi chuyén dung, bao
gdm céc thiét bj dat chuan an toan, chéng chay nd
tai hién trwéng san xuat. Toan bod ha tdng dwoc
mé hinh héa, quan ly théng nhét théng qua So dd
M6i trvdng va Dia diém cung So dd Phan ra Nén
tdng, phuc vu céng tac van hanh, giam sat va mé
rong trong dai han [17].

- Ha ting s6: Thuc day chuyén dbi sang md
hinh dién toan dam may két hop dién toan bién
nhdm t&i wu hda hiéu qua x& ly va khai thac di
liéu. Theo d6, cac tac vu quan tri, phan tich tbng
hop dwoc tap trung tai Trung tdm dir liéu hoac
nén tadng Cloud; trong khi cac dir liéu sdn xuét
thoi gian thuc dwoc x( ly tai bién dé bédo dam do
tré thp va kha nang phan tng nhanh. Kién trac
nay duoc thiét ké, van hanh dwa trén So dd Xo ly
(Processing Diagram), bdo dam tinh linh hoat, kha
nang mé rong va dap ng yéu cau van hanh lién
tuc ctia hoat dong san xuét [17].

- Kién truc an toan théng tin: Puoc xac lap
la 16p bao vé cbt 16i, xuyén subt toan bd hé thdng,
nham bao dam an toan cho cac tai san sb, tir div
liéu san xuét tai mé dén thong tin quan tri chién
lwoe. Kién trac ap dung mé hinh phong thi nhiéu
I&p, tich hop cac gidi phap nhw phat hién va ngan
chan xam nhap (IDS/IPS), ma hoa di liéu, quan
ly dinh danh va truy cap tap trung (IAM), giam sat
an ninh tap trung (SOC) [18], [19]. Pdng thei, bdo
dam tuan tha nghiém ngét cac tiéu chuan, quy
dinh vé an toan théng tin theo quy dinh quéc gia
va théng I& quéc té, gop phan nang cao nang luc
phong nglra, phat hién va rng phé v&i cac radi ro
an ninh mang.

Két qua dau ra cla giai doan xay dwng Kién
trac Cong nghé bao gébm hé théng cac tai lieu va
hd so thiét ké ky thuat gidp dinh hinh ha tAng vat
ly ctia td chire, cu thé bao gébm [17]:

- Nhém cac Danh muc (Catalogs):

+ Danh muc Tiéu chuan Céng nghé
(Technology Standards catalog): Xac lap cac
quy chuén, dinh huwéng ki thuat va tiéu chuan hoéa
thiét bi thdng nhét trong toan hé thng.

+ Danh muc San pham Céng nghé
(Technology Portfolio catalog): Quan ly tap
trung danh sach cac giai phap, thiét bj va thanh
phan céng nghé dwoc phé duyét st dung.

- Nhém cac Ma tran (Matrices):

+Ma tran ’'ng dung/Céng nghé (Application/
Technology matrix): Anh xa méi twong quan va
tinh twong thich gitra cac hé théng phan mém tng
dung véi nén tdng ha tang k¥ thuat twong rng.

- Nhém cac So do thiét ké (Diagrams):

+ So dé6 Mé6i trwong va Dia diém
(Environments and Locations diagram): Mo
hinh héa sw phan bd ha tang va cac méi trwérng
van hanh (thtr nghiém, san xuét, dw phong) theo
vi tri dia ly thuc té.

+ So dd Phan ra Nén tang (Platform
Decomposition diagram): Béc tach chi tiét cac
I&p thanh phan cAu thanh nén hé sinh thai nén
tdng cong nghé cua doanh nghiép.

+ So d6 Xtr ly (Processing diagram): M6 ta
quy trinh va cach thirc phan phdi nang luc xt ly
dir liéu gitra trung tam div liéu va cac diém nut
(bién).

+ So d6 Tinh toan mang va Phan cirng
(Networked Computing/Hardware diagram): Cu
thé héa cau truc thiét bi phan cirng, may chi va
nang lwc tinh toan tai cac don vi thanh vién.

+ So d6 Mang va Truyén thong (Network
and Communications diagram): Phac thdo ha
tang két ndi, bang thdng va cac ludng truyén dan
thong tin d@m bao tinh lién théng toan dién.

Viéc hoan thién hé thdng san phdm nay cung
cAp cai nhin xuyén subt vé nang luc ha tAng, ddng
thoi 1a can civ phap ly va ky thuat dé trién khai cac
dw &n dau tw cdng nghé trong twong lai.

3.4. L6 trinh xdy dwng kién tric doanh
nghiép

Giai doan xay dwng |6 trinh va ké hoach chuyén
dbi (Phase E & F) dong vai trd bién cac ban thiét ké
thanh hanh dong thuc té. Nghién ctru da xac lap
mét danh muc cac goi cong viéc (Work Packages)
va phan nhém ching thanh cac dy an thanh phan
dwa trén mirc do wu tién va gia tri mang lai cho
doanh nghiép.

L6 trinh thyc hién duogc chia thanh cac trang
thai kién tric chuyén tiép (Transition Architectures)
dé dam bao qua trinh dich chuyén dién ra nhip
nhang, khéng gay séc cho td chire:

- Giai doan 1 (Kh&i dong): Thiét lap “b6 ndo
s6” va ha tang cbt 16i tai khéi co quan TKV dé dinh
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hwéng va kiém soat toan hé théng.

- Giai doan 2 (Tich hop): Hién thyc hda cac
giai phap kién tric vao thyc té san xuét, lay Micco
lam don vi hinh m4u (Pilot) trwdc khi nhan réng.

- Giai doan 3 (T6i wu héa): Lan tda mé hinh
thanh cbéng tir MICCO sang cac cong ty twong
tw va nang cao nang suét bang cong nghé thong
minh.

Dé& dam bao 16 trinh nay dwoc thyc thi thanh
cobng, TKV can thiét 1ap mot co ché quan tri thuc
thi (Phase G) nghiém ngat. Ban chi dao chuyén
ddi sb cla tap doan doéng vai trd giam sat tinh
tuan tha kién tric (Architecture Compliance) cla
tat ca cac dw an dau tw CNTT. Moi thay dbi phat
sinh trong qua trinh van hanh déu phai dwoc danh
gia tac dong va cap nhat vao kho lwu tri kién trac
théng qua quy trinh quan ly thay déi (Phase H).

Viéc trién khai kién tric doanh nghiép tai mot
doanh nghiép cé quy mé va tinh chat d&c thu nhw
TKV mang lai nhirng gia tri to 1&n, nhwng ciing déi
mat v&i khong it thach thire. K&t qua nghién ctru
cho thdy, EA khéng chi gitp giai quyét bai toan
ky thuat ma con la tadc nhan thuc day su thay dbi
trong tw duy quan tri. Sw lién thong vé di liéu gitra
cong ty me va cac don vj thanh vién giup xéa bd
cac “rao can théng tin”, tao ra mot ludng gia tri lién
mach tir khau tham do trir lwong tai bé than Dong
Béc dén khau ban hang cho cac nha may dién.
Diéu nay dac biét quan trong khi TKV dang né luc
chuyén dich t&r mé hinh san xuét than don thuan
sang tap doan nang lwong da nganh, bén virng va
than thién vé&i méi triedng [20].

3.5. Két qua dp dung tai TKV va MICCO

Sau giai doan trién khai ban dau, Dé tai da ghi
nhan cac két qua tich cwc trén bdn phwong dién
chinh:

- Phwong phép luan va kién truc phu hop véi
thuc tién: O cp TKV, kién trac High-level cung
cap goéc nhin tdng thé phuc vu hoach dinh chién
lwoc. O cAp MICCO va don vi thanh vién, khung
High/Middle-level ddng vai trd “ban d6 dan dwong”,
giup lanh dao c6 co s& quy hoach nghiép vu, rng
dung, cdng nghé va dinh huwéng dau tw sat thuc
té hon truéec.

- Xay dyng ddi ngii EA Core team buwéc dau
hinh thanh vé&i sy phdi hop gitra nhan sy nghiép
vy (cac don vi chirc nang) va nhan sy IT (Phong
Chién lvgc va CNTT), tao nén méng cho moét doi
ngl c6 kha ndng duy tri va phat trién kién truc dai
han.

- Ap dung quy trinh EA giGp cac phong ban
nadm dwoc vong ddi quan ly kién trac tr xay dwng
dén cai tién, ddng thoi hd tro ban quan ly danh gia
co hoi cai tién cé hé thdng, gidm phu thudc vao
nhan dinh cam tinh.

- Chuén bj kién trac chi tiét: Két qua tir kién
trac High/Middle-level tao nén tang virng chac dé
TKV va MICCO trién khai kién tric cip nghiép vu
chi tiét, hwéng t&i muc tiéu chuyén dbi sé ddng bod
cho toan hé théng.

4. Két luan

Dwa trén két qua nghién ctu, thiét ké mod hinh
nghiép vu va phan tich hé théng kién trac tai TKV
va don vi thuc té MICCO, cé thé rat ra cac két luan
chinh nhuv sau:

- Thiét ké mé hinh nghiép vu va kién trac
doanh nghiép: Qua trinh nghién ctru da thuc hién
toan dién cac giai doan tir thiét lap tdm nhin dén
xay dwng 16 trinh va quan trj thwc thi (tr Giai doan
so bd dén Giai doan H). Viéc ap dung khung néng
lwe nghiép vu (Business Capability Map) va chuén
héa quy trinh gitp chuyén héa tdm nhin chién
lwoc ctia TKV thanh mét khung van hanh thuc té.
Diéu nay dap ng nhu cau cép thiét cta doanh
nghiép trong viéc hién dai héa quan tri diéu hanh
san xuat va quan ly an toan ham 16 trong bdi canh
Cach mang Coéng nghiép 4.0 [21].

- Quy hoach va thiét ké kién triic hé théng
thong tin: Giai doan nay da xac lap muc tiéu tai
cAu truc toan dién hé thdng di liéu va ng dung
nhdm x6a bd cac “b¢c dao thong tin”, sw trung lap
(néu co) cha cac hé thdng théng tin dang hoat
dong [9]. Viéc xay dwng danh muc thuc thé dir
liéu théng nhat va danh muc &ng dung tinh gon,
két hop véi truc tich hop doanh nghiép (ESB), tao
ra mot hé sinh thai sé lién thong [14]. Thiét ké nay
khong chi ddm bao tinh nhat quan cla di liéu tw
cap don vi co s& dén khéi co quan TKV, ma con
dam bao tinh lién théng cia hé théng ng dung
nhdm tbi wu héa kha nang hé tro cho cac nang luc
cbt 16i nhw diéu hanh va quan Iy chudi cung &ng
theo thoi gian thuec.

- Thiét ké kién truc cong nghé va hién dai
héa ha tang: Trong giai doan nay, cac diéu chinh
coéng nghé quan trong da duoc thwe hién dé phu
hop véi dinh hwéng chuyén déi sb. T thwe trang
ha tAng phan tan va chwa déng bd, kién tric muc
tiéu da chuyén dich sang mé hinh dién toan dam
may két hop dién toan bién, ha tang trung tam di
liéu dat chuén Tier Il va mang WAN tbc d6 cao
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[16]. Dac biét, viéc tich hop kién tric an toan théng
tin da I&p (SOC, IAM, Zero Trust) va thiét bi hién
trwdng chuyén dung ddm bao tinh sén sang va an
toan tuyét déi cho cac hoat ddng san xuét dic thu
cta nganh than - khoang san [22].

- Hé thdng san pham va gia tri chién lwoc:
Nghién clru da xay dwng mot bd san pham kién
trdc da dang va chuan hoéa, bao gém cac danh muc
(Catalogs), ma tran phan tich (Matrices) va so dd
thiét ké (Diagrams). Cac sa&n pham nay khong chi
doéng vai tro la ban thiét ké k§ thuat ma con la cong
cu quan tri chién lwoc, giup TKV cu thé héa 16 trinh
dau tw, gidm thiéu rui ro trong qua trinh chuyén ddi
va thuc day sw thay déi tw duy quan tri dwa trén div
lieu, hwéng téi muc tiéu tré thanh tap doan nang
lwong da nganh bén virng [9].
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Pilot Application at Micco
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Abstract:

Vietnam National Coal and Mineral Industries Holding Corporation Limited is a large-scale
organization operating in the mining and energy sectors. In its business processes, Information
Technology (IT) and Digital Transformation (DX) have demonstrated significant value in enhancing
the effectiveness and efficiency of production and business strategy planning, while optimizing supply
chains and managing subsidiaries to create competitive advantages. However, the implementation
of IT and DX across the Group still faces numerous challenges, including limitations in capabilities,
processes, tools, data, and technological infrastructure; redundancy in the deployment of applications,
infrastructure, and data during digital transformation initiatives, and a lack of alignment between IT
development plans and business strategies. This study adopts an Enterprise Architecture (EA) approach
based on the TOGAF ADM 9.2 framework to define the baseline architecture, target architecture, and
conduct gap analysis. The research results provide a methodological approach for developing business
architecture, data architecture, application architecture, and technology architecture, thereby enabling
Vietnam National Coal and Mineral Industries Holding Corporation Limited to build the necessary
capabilities for synchronized implementation of production and business activities. Additionally, the
study offers recommendations to support the Corporation in establishing a unified, consistent, and
effective enterprise architecture across the entire organization.
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TKV chii dong xay dung kich ban diéu
hanh sin xuit kinh doanh nim 2026
rng phé bién dong quoc té

Chiéu ngay 15/4, tai T ru sé TKV, Tong Gidm‘d‘ﬁ'c:
Tap dodn‘ Vi Anh Tudn ’chzi tri cugc hop vé Ke
hoach diéu hanh sdn xuat kinh doanh nam 2026
wrng pho voi tinh hinh xung dot Trung Dong

cudc hop

Tham dw cudc hop cé cac Phé Téng giam dbc,
Ké toan trwdng cung lanh dao cac Ban chuyén
mon Tap doan. Day 1a cudc hop quan trong nham
danh gia, dw bao tac dong cuda tinh hinh dia chinh
tri thé gi¢i, dac biét la xung dét tai khu vwc Trung
Doéng dén hoat dong san xuét kinh doanh ctia Tap
doan trong nam 2026.

Tai cudc hop, Ban Ké hoach da cha tri trinh bay
bao céo téng hop cac kich ban diéu hanh san xuat
kinh doanh nam 2026 trong bdi canh thi trudng
nang lwong va khoang san toan cau cé nhiéu bién
dong khé lwong. Cac ndi dung tap trung vao viéc
phan tich tdc dong cac mat dén gia nhién liéu, chi
phi dau vao, thi trwong tiéu thu cling nhw chudi
cung tng qubc té.

Cac y kién trao déi tai cudc hop ciing tap trung
lam ré cac gidi phap trong tdm nhw: diéu hanh san
xuét phu hop véi nhu cau thj tredng; dadm bao can
ddi cung - cAu than, khoang san; chi ddng nguén
cung vat tw, thiét bi; ting cudng tiét giam chi phi
va day manh &ng dung khoa hoc céng nghé trong
quan ly, diéu hanh...

Trong quy 112026, TKV da cha dong trién khai
ddng bo céac giai phap ng phé véi bién dong cla
thi trwéng nang lwong va tinh hinh quéc té, qua dé
dat dwoc nhivng két qua tich cwe trong hoat déng
san xuét kinh doanh. Tap doan da linh hoat diéu
hanh san xuét phu hop v&i nhu cau thi trwong,
d&m bao 6n dinh san lwong than cung cap cho cac

ho tiéu thu trong diém, déc biét 1a san xuét dién;
ddng thoi kiém soat chat ché chi phi, tdi wu hoa
hoat ddng van hanh va logistics.

Cong tac duw bao, xay dwng kich ban diéu hanh
dwoc thye hién sat thuc tién, giap TKV cha déng
trwdc cac bién dong vé gia cd, ngudn cung vat tw
va nhién liéu dau vao. Nh do, céc chi tiéu san
xuét kinh doanh cht yéu trong quy | co ban dat va
vuot ké hoach dé ra, tao nén tang quan trong dé
Tap doan tiép tuc hoan thanh muc tiéu ndm 2026.

Phat biéu chi dao, Téng Giam déc Tap doan Vi
Anh Tuan nhan manh yéu cau cac Ban chuyén
mon can chi ddng bam sat dién bién tinh hinh thé
gi¢i, d&c biét 1a nhirng dién bién cung anh huwéng
ctia chién sy tai Trung Dong dén thi trwérng cung
¢ng toan cau. T& dd, xay dwng cac phwong an
diéu hanh linh hoat, ddm bao muyc tiéu san xuét
kinh doanh 6n dinh, an toan va hiéu qua.

Trén tinh thdn phai ddm bao muc tiéu ting
trwdng, Tap doan can tap trung gilv virng va phat
huy ti da nang lwc san xuét, trong doé d&c biét wu
tién ddm bdo san lwong than cung cép cho san
xuét dién. Dbi véi cac gidi phap can déi tai chinh,
Tbng Giam déc chi dao tiép tuc nang cao hiéu qua
san xuat kinh doanh cac san pham khoang san,
ddng thoi tiét gidm tdi da chi phi dau vao. Riéng
déi véi linh v than, can tap trung phat huy tbi da
nang suat thiét bi, ddy manh tiét kiém n&ng lwong,
kiém soat chat ché va cét giam chi phi dau vao,
qua d6 nang cao hiéu qua san xuét kinh doanh va
nang lwc canh tranh ctia Tap doan.

Téc gia: Truyén thong TKV

Phé Téng giam déc Tap doan Nguyén
Vian Tuan tiép va lam viée véi Hoi
Doanh nghiép va Hoi Tu dong hoa Lién
Bang Nga
Chiéu ngay 07/4, tai tru sé TKV, Phé Tong gidm
doc Tap doan Nguyén Vin Tudn tiép va lam viéc
vdi Doan cong tac cia Hpi Doanh nghiép va Hoi
Tw dong hoa Lién bang Nga qo ong Aleksanflrin’
Oleg - Phé B¢ truong By Doi ngoai va Quoc té
vung Sverdlovsk lam truéng doan

Tham dy budi lam viéc c6 dai dién cac ban
chuyén mén ctia Tap doan cung cac thanh vién
doan cong tac !_ién bang Nga la dai dién cac
doanh nghiép, t0 chirc hoat ddng trong linh vic
cbng nghiép, ty dong hda va khai khoang.
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Doan cbng tac cta H6i Doanh nghiép va Hi T
dbéng hoa Lién bang Nga lam viéc véi Vinacomin

Tai budi 1am viéc, Pho Téng giam dbc Nguyén
Van Tuan da gidi thiéu tbng quan vé& qua trinh hinh
thanh, phat trién ctia Vinacomin ciing nhw tinh
hinh san xuét kinh doanh nhitng ndm gan day.
Trong bdi canh Tap doan dang day manh tai co
cAu, nang cao nang suét, chat lwong va hiéu qua,
Vinacomin d&c biét quan tam dén viéc (rng dung
khoa hoc céng nghé, tw dong hoéa va chuyén dbi
sb trong khai thac, ché bién khoang san.

Phé Tdng gidam dbc Tap doan nhan manh,
Vinacomin luén coi trong viéc mé rong hop tac
qudc té, trong d6 Lién bang Nga la ddi tac truyén
thdng, cé nhidu kinh nghiém va thé manh trong
[inh viwe khai thac md, co khi, tw dong hoa va dao
tao ngudn nhan luc chat lwong cao.

Vé phia doan céng tac, 6ng Aleksandrin Oleg
bay té cdm on sw don tiép trong thi ctia Vinacomin,
ddng thoi gisi thiéu vé tiém nang, thé manh cla
vung Sverdlovsk mét trong nhirng trung tam céng
nghiép I&n cta Lién bang Nga, v&i hé sinh thai
doanh nghiép phat trién manh trong céac linh vuc
co khi ché tao, khai khoang va céng nghé tw déng
hoa.

Hai bén da trao ddi sau vé cac kha nang hop
tac cu thé, tap trung vao céc linh vwec ng dung
céng nghé ty dong héa, didu khién théng minh
trong khai thac ham 16 va 16 thién; gidi phap sb6
héa, giam sat va téi wu hoa san xuét mé; cung
céap thiét bi, day chuyén coéng nghé hién dai phuc
vu khai thac, ché bién than, khoang san; dao
tao, phat trién ngudn nhan lwc ky thuat cao; ting
cwong két néi doanh nghiép gitra Vinacomin va
cac doanh nghiép vung Sverdlovsk.

Pho Tong giam dbc Tap doan Nguyén Van
Tuan khang dinh, Vinacomin sdn sang tao diéu
kién dé cac doanh nghiép hai bén tim hiéu, khao
sat thuc té, tién tdi trién khai cac dw an hop tac cu

—

:
CHUONG TRINH LAM VIEC

(IUA'IM HO\\(O’\( NGHIEP THAN - KHOANG SAN VIET NAM
VA DOAN CONG TAC CUA HOI ILHO\( HI’)\\]I-I\AM
G I

BETWEEN VIETNAM N
HOLDING CORPOP
VIETNAM AUTOMAT

Hai ben thong nhét tiép tuc tang cu’o’ng trao dOI
théng tin, két néi doanh nghiép va nghién ctru céc
co hdi hop tac trong thoi gian toi.

thé&, phu hop véi nhu cau va dinh huwéng phat trién
cua Tap doan.

Két thic budi lam viéc, hai bén thdng nhét tiép
tuc tang cwong trao dbi thong tin, két ndi doanh
nghiép va nghién clru cac co hdi hop tac trong
thoi gian téi, goép phan lam sau sac hon quan hé
hop tac truyén thdng gitra Viét Nam va Lién bang
Nga, dac biét trong linh vwc cong nghiép khai
khoang, tw déng héa va céng nghé cao.

Téc gia: Truyén théng TKV

Chu tich HPTV Tap doan Ngo Hoang
Ngan tham gia doan cong tac tai
Indones1a, ting cuwong ho’p tac dam bao
nguon than cho san xuit di¢én

Tir ngay 31/3 dén 04/4, Chii tich Hpi dong thanh
vién Tdp doan Ngo Hoang Ngdn tham gia doan
cong tic lam vigce véi cdc doi tic thwong mai,
cdc nha san xuét than lon, déng thoi khao sat
thuc té tai cdc mé va cing than trong diém ciia
Indonesia. Chuwong trinh co sw tham gia cua
lanh dao Tdp doan Dién lyc Viét Nam (EVN) va
cdc don vi lién quan nhiam ting cwong phoi hop
trong viéc nhip khéau than phuc vu cdc nha mdy
nhiét dién
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Trong khuén khé chwong trinh céng tac, doan
cobng tac lam viéc véi cac dbi tac cung cap than
I&n cda Indonesia nhw PT Berau Coal, PT Bukit
Asam (PTBA) va PT Kaltim Prima Coal (KPC) -
nhirng doanh nghiép c6 vai trd0 quan trong trong
chudi cung &ng than ctia khu vwe chau A va toan
cau. Day déu la cac nha san xuét cé tri lwong 16N,
nang lwc khai thac hang chuc triéu tAn mdi nam,
véi hé thdng logistics, cang xuat khiu va quan tri
van hanh hién dai.

DPoan céng tac ciing lam viéc véi cac déi tac
thwong mai nhw Welhunt, HMS va Glencore nham
ra soat cac hop ddng cung cap than da ky két,
ddng thoi trao déi vé kha nang mé rong hop tac
trong thoi gian t&i. N6i dung tap trung vao viéc
dam bao ngudn cung 6n dinh, 1au dai, phu hop voi
yéu cau vé chung loai, chat lwong than cho cac
nha may nhiét dién ctia EVN trong bdi cdnh nhu

Trong chuong trinh, doan céng tac trwc tiép
khao sat thuc té tai cac mé va cang than 1&n, tiéu
biéu nhw mé Sangatta ctia KPC - mét trong nhivng
mé than 16 thién 1&n nhéat thé gidi, cling nhw cac
khu vuc khai thac tai DPong Kalimantan. Qua khao
sat, doan ghi nhan quy mé khai thac I&n, céng
nghé hién dai, quy trinh van hanh déng bo tir khai
thac, van chuyén dén xuat khiu, qua dé cé thém
co s& thuc tién dé nghién ctu, ap dung phu hop
vao diéu kién san xuét ctia TKV.

Chuwong trinh cong tac gép phan cting ¢ quan
hé hop tac gitka TKV, EVN va cac dbi tac quéc té;
ddng thdi tao nén tdng quan trong dé trién khai
hiéu qua cac hop déng nhap khau than trong thoi
gian t&i, dap rng nhu cau nhién liéu cho cac nha
may nhiét dién, phuc vu phat trién kinh té - xa hoi
cla dat nuoc.

Téc gia: Truyén thong TKV

cau nhap khau than ngay cang gia tang.
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Vién Khoa hoc Céng nghé Mo - Vinacomin

Trién khai ap dung thir nghiém cong
nghé phun bé tong twdt chiéu day lém
thi cong vé chong 10
Trong khuon khé dé tai “Nghién cieu dp dung
cong nghé thi cong vé chéong 1o bang phun bé
tong wot chiéu day lon tai cdc mé than him 1o
thupc TKV”, tir thing 01 dén thing 2/2026 Vién
Khoa hoc Cong nghé Mo - Vinacomin da phoi
hop véi Cong ty than Uéng Bi trién khai dp dung
thir nghiém céng nghé phun bé tong wot chiéu
day Ién thi cong vé chéng 1o

Nhirng ndm gan day va trong ké hoach sép
t&i, TKV duy tri khéi lwong dao 16 khoang 300.000
m/ndm. Két qua khao sat dia chat va thuc té khai
thac cho thay xu huéng xubng sau lam diéu kién
dia chét va ap luc mé ngay cang phurc tap, tr d6
lam gia t&ng nhu cau s dung vé chdng 16 béng bé
tong vi day la két cAu lién khéi co khad nang cach
nwéc tét, chiu luc 1én va phu hop nhiéu diéu kién
dia chat khac nhau.

Tuy nhién, thwc trang thi cong vé chéng bé
téng tai cac moé ham 16 TKV hién nay cho thay
phan 1&6n cac cong doan van mang tinh tha cong,
phu thudc nhiéu nhan lwc, dan dén hiéu suat thap.
Chét lwong vé chéng sau thi cdng con han ché, bé
téng dé bi sut lun va co ngét, lam gidm kha nang
tiép xdc va lién két véi khbi da bién 16. D&c biét tai
khu vuc néc 10, do khé hodc khéng thé thuc hién
dam I&n hiéu qua, bé téng sau co ngét thuwdng
xuét hién khe réng, khong tiép xdc hoan toan voi
dét da xung quanh, 1am phat sinh nit v& va suy
giam kha nang chiu lwc cla két cu. Trong mot
sb trwdng hop, néu cong tac giam sat khong chat
ché, chiéu day bé téng tai néc 16 khéng ddm béo
thiét ké, cé thé tao khoang réng Ién gitra vé chéng
va bién 19, tiém an nguy co méat &n dinh, tham chi
sap do.

Trwéc nhivng han ché do, cung véi sw phat
trién clia cdng nghé vat liéu va thi cong cong trinh
ngam, nhiéu qudc gia nhw Trung Quédc, Nga va Uc
da chuyén sang ap dung céng nghé phun bé téng
wot. Cong nghé nay dwoc sir dung rong rai trong
nhiéu gidi phap nhw vé chdng bé téng lién khéi, két
hop neo - bé tdng hodc gia cudng vé chdng 16. Wu
diém ctia cdng nghé 1a mirc do co gidi hda cao, bé
téng phun cé kha nang l4p day khe réng va bam
sat bién 16, han ché co ngét sau thi céng, tang kha
nang twong tac véi khdi da. Bong thoi, thoi gian
dat cuwdng d6 nhanh (khoang 8-24 gi®), khéng can
st dung cdp pha, rut ngan thoi gian thi cong va
nang cao hiéu qua td chirc san xuéat. Ngoai ra, vd

chdng c6 thé dat chiéu day Ién va cuwéng dd cao,
phd bién 30-50 MPa, tham chi trén 100 MPa, dap
tng tét yéu ciu chéng gitr trong diéu kién dia chat
phtrc tap.

Doan kiém tra clia dai dién cac Ban ctia TKV do
ban KCL ch tri da kiém tra thwc té hién trudngtai
khu viwc nga ba 16 vong mirc -150 khu Tay Nam,
M6 Trang Bach cho thdy, I16p bé tong phun wét
bam dinh tbt v&i da bién 16, chiéu day dam béo
theo thiét ké va 14p kin dwoc khong gian bién bi
réng & hdng, néc trong qua trinh dao, bé mat khoi
bé téng khéng cé dau hiéu nat, vé. Pay 1a giai
phap cong nghé méi, 1an dau tién dwoc ap dung
dé thi cong vé chéng 16 tai Cong ty than Udng Bi
cling nhw TKV (céng nghé thi cong dé bé téng
khong dung van khuén). Doan kiém tra Tap doan
ghi nhan két qua thtr nghiém pht hop véi yéu ciu
cau dé tai, d& nghj Cong ty than Udng Bi va Vién
KHCN M6 tiép tuc phéi hop thi cong hoan thién
toan bd khu vire ngé ba [0 vong mwrc -150 khu Tay
Nam theo thiét ké da lap.

Hinh &nh hién trrong thir nghiém céng nghé
D.T



Vién Khoa hoc Céng nghé Mo - Vinacomin

Trién khai ap dung thir nghi¢ém cong
nghé pha v dat da bang khi CO2 16ng

Trong khudn kho dé tai “Nghién ciru dp dung
cong nghe phd vé dit dd bang khi nén tai khu
vue gan dan cu, cong trinh cdan bdo vé cho cdc
mo than thugc TKV?”, thdng 4/2026 Vién Khoa
hoc Cong nghé Mo - Vinacomin da phéi hop
voi Cong ty than Mao Khé trién khai dp dung

thir nghiém cong nghé phd vé dit dd bang khi

CO, long tgi khai truwong 1 thién thugc Cong ty
than Mao Khé

Trwéc nhivng yéu cau ngay cang khat khe vé
phat trién bén vikng, cong nghé pha v& dat da
bang khi CO, l6ng dang la mét giai phap thay thé
nd min tai nhung khai trvdng glap v@i khu dan
cw, cong trinh can bao vé, véi nhiéu wu diém vuot
tr6i. Coéng nghé nay str dung nguyen ly gian né thé
tich dét ngét cia CO, Iong dé tao ra ap suét pha
Vo dat da, glup giam thleu t6i da chan dong, tiéng
on, han ché da vang va khdng tao ra khi déc hai,
qua do tang cwdng an toan va than thién hon voi
moi trvdng.

Thwe hién dé tai dwoc Tap doan Céng nghiép
Than - Khoang san Viét Nam giao, Vién Khoa hoc
Coéng nghé M6 - Vinacomin da hoan thanh cac noi
dung nghién clru d@m bao tién do va trién khai ap
dung thtr nghiém giai phap cong nghé pha v& dét
da bang khi CO, I6ng tai khai treong 10 thién gan
khu dan cw va cong trinh can bao vé ctia Cong ty
Than Mao Khé - TKV nham danh gia hiéu qua ky
thuat, mirc d6 an toan va kha nang ap dung trong
diéu kién san xuét thuc té.

Doan kiém tra theo d6i qua trinh thi cdng thte
nghiém tai hién trurong
Tap doan Céng nghiép Than - Khoang san Viét
Nam da thanh lap doan kiém tra do éng Lwu Van
Thyc - Phé Truwdng ban Khoa hoc, Cong nghé
théng tin va Chién lwoc phat trién cha tri, cung
v&i cac dai dién cha Ban An toan, Ban Ky thuat

- Codng nghé md va Ban Mbi trwéng danh gia két
qua ap dung th&r nghiém céng nghé. Doan d3 tién
hanh kiém tra thyc té bai thtr véi 20 16 khoan, méi
16 c6 d6 sau 6m, khoang céach giira cac 16 2,2 -
2,5m. Két qua cho thay cong nghé pha v& dat da
bang CO, Iéng cho hiéu qua tbt, khdi da dworc tach
thanh cac khe nwt theo lui 16 khoan, cac khau
coéng nghé xuc bdc - van tai dién ra an toan, nang
suét thiét bj lam viéc dwoc cai thién tbt so vai hién
tai. K&t qua thtr nghiém cho thay céng nghé cé
tinh kha thi va cd thé xem xét nhan rong tai cac mo
than co dleu kién tuo’ng tw.

Céng tac nap 6ng CO, I6ng vao 16 khoan

Phat biéu tai budi lam viéc, 6ng Lwu Van Thuc
da danh gia cao sw chi dong clia cac don vi trong
cobng tac chuan bi, t6 chirc thi cong va theo ddi
danh gia két qua thr nghiém, ddng thoi khing
dinh viéc nghien clru va ap dung cdéng nghé pha
vé dat da bang khi CO, I6ng la hwéng di phu
hop, gép phan nang cao murc dé an toan trong
khai thac, gidm thiéu tac dong dén mai trudng va
cac cong trinh lan can khu vyc khai tredng. Boan
kiém tra dé nghi cac don vi tiép tuc cong tac thir
nghiém theo ké& hoach, tdng hop sb liéu, danh gia
day du cac chi tiéu k¥ thuat, kinh té va mirc d6 anh
hwdng dén méi trwdng, trén co s& dé xay dwng
cac hwéng dan ky thuat va dé xuét cac thong sb
coéng nghé phu hop véi diéu kién dia chat, 1am co
s& cho viéc xem xét ap dung nhan réng tai cac mé
than thuéc Tap doan trong thoi gian toi.

Hinh &nh két qua pha vé dat dé sau thir nghiém
D.T.
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