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THONG TIN KHOA HOC CONG NGHE MO M

MOQT SO KET QUA BUGC PAU AP DUNG TO HQP VI CHONG THUY LU'C
TU HANH CHONG TANG CUONG LO DQC VIA TRONG PHAM VI CHIU
ANH HUONG AP LUC TUA LO CHQ TAI MO THAN NAM MAU

Toém tit:

TS. Lé Vin Hau, KS. Nguyén Vin Giang

KS. Nguyén Pirc Quin

Vién Khoa hoc Cong nghé Mo - Vinacomin

KS. Pham Ngoc Hoang, KS. Nguyén Vin Sach
Céng ty than Nam Mau — TKV

Bién tap: TS. Phan Vin Viét

Tu thang 9/2025 dén nay, Céng ty than Nam Mau di trlen khai ap dung gidi phap chong tiang cuong
lo doc via trong pham vi chiu anh huong dp lyc twa lo cho bang 16 hop vi chong thiy lyc tw hanh, nham
thay thé vi chong tang cuong si dung cot TLD ket hop xa thép trong lo cho CGH dong bo hang nhe.
Bai bdo tong hop, phan tich, danh gia mot 6 két qua bude dau dp dung gidi phdp trong diéu kién mo

than Nam Mau.

1. Dat van de

Dé giai quyét van dé chdng tang cwong 10 doc
via trong pham vi chiu anh hwéng ap Iyc twa cla
cac 16 chg cét dai theo phwong, nam 2024 Tap
doan Coéng nghiép Than - Khoang san Viét Nam
(TKV) da giao cho Vién Khoa hoc Cong nghé Mé
thywc h|en nhiém vu “Nghlen ctru ap dung giai
phap chong gitr tang cu'o’ng 16 doc via trong
pham vi chiu anh hwéng &ap lwc twa Io cho
bang t6 ho’p vi chéng thay Iwc tw hanh tal
cdc mé ham Io thuéc TKV”. Trén co s& két qua
nghién ctru, phan tich, danh gia dac diém diéu
kién d|a chat ky thuat cac via than vung Quang
Ninh; tong quan kinh nghiém ap dung g|a| phap
chong git tang cwong 16 doc via tai cac nwdc trén
thé gioi (d&c biét la Trung Quéc), dé tai da dé xuat
t6 hop vi chong thuy lwe tw hanh dang xa chi T
cho diéu kién cac mé than hdm 16 thudc TKV. E)e
danh gid mirc d6 phu hop cua gidi phap dé xuét,
Vién KHCN M6 da phéi hop voi Cong ty than Nam
Mau trién khai ap dung thtr nghiém loai t& hop VI
chdng thay lwc tw hanh ma hiéu ZQ1300/20/30 dé
chdng tang cwong khu vyc ngé ba 16 chg CGH
dong bé hang nhe I-6-1 mdc -110/-100 khu | mé
Nam Méau [1]. Ket qué budc d4u ap dung cho thay,
viéc st dung td hop vi chéng thay lwc tw hanh co
murc dé6 CGH cao de chbng tang cwdng 16 doc via
nén nang cao tinh ddng bd trong 16 che, cac cong
doan san xuét hau nhw dwoc CGH hoan toan, cho
phép giam chi phi thoi gian chéng tang cwéong khu
vire ngé ba xudng con 15 phut, tap trung thoi gian
khai thac ra than, phat huy t6i da kha nang lam
viéc cla déng bo thlet bi CGH. Bai bao téng hOFp,
danh gia mot sb két qua budc dau dat dwoc cla
qua trinh trién khai ap dung giai phap chéng tang

cwong 16 doc via béng t6 hop vi chdng thay Iwc tai
mé than Nam Mau.

2. Mot sé két qua ap dung té hop vi chéng
thay lwe tw hanh chéng ting cwong 16 doc via
chiu anh hwéng ap lwc twa 16 cho tai mé than
Nam Mau .

Khu viyc ap dung th&r nghiém dau tién tai 10
cho 1-6-1 c6 chiéu dai theo phwong 360m, theo
hwo’ng déc 100m; goc dbc tr 6 + 13 ch|eu day
via than tw 4,98 + 7,03m. Trong viacotr0+4
I&6p da kep, chleu day tr 0,0 + 0,8m, thanh phan
da kep chd yéu la sét két, sét than, bot két; do
kién c6 than trong via twr f = 2 + 4. Vach truc tiép
la 16p bot két, ddi chd 1a sét két, chiéu day tv 1,7
+ 11,6m, cwong do khang nén trung binh 664,0
kG/cmz. Vach co ban Ia I&p cat két co chiéu day
tr 15,1 + 34,9m, cwdng dd khang nén trung binh
1.653,2 kG/cm?. Tru truc tlep la Iop seét két day tw
3,1 + 4,2m, d6i chd la bot két cé chiéu day 6,1m,
cwong do khang nén trung binh 490,0 kGlcm?2. LS
cho 1-6-1 dwoc chuan bi theo hé thong khai thac
cot dai theo phuong bang cac dudng 16 doc via
murc théng gid va van tai.

Cac dwong 10 doc via van tai va thong gié dao
v&i tiét dién hinh vom, dién tich dao 12,8m2, dién
tich s& dung 10,8m? (chiéu cao trong khung chéng
3,26m va chiéu rong 3,8m), chéng gitv bang vi
thép CBII-22, buéc chéng 0,7m/vi, héng va néc 16
chén bang gb. Ngay sau khi két thic dao 16 chuan
bi cho 16 chg, tlr ngay 25/6/2025 + 11/8/2025 toan
bd thiét bi phu tro phuc vu cbng tac van chuyén,
théng gid, thoat nwéc ciing dwoc ldp dat hoan
thién, ddm bao dwa dbng bo thiét bi CGH vao lap
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Hinh 1. Hién trang khu vuc 16 cho I-6-1 4p dung gidi phap dé xuét cua dé tai [3]
Bang 1. Béc tinh ky thuét cda don nguyén gian chéng ma hiéu ZQ1300/20/30

TT Théng s6 ky thuat Don vj Gia tri

1 | Kiéu tay bién - 01 tay bién dirng
2 | Chiéu cao mm 2.000 + 3.000
3 | Luc chdng gitr ban dau kN 970

4 | Tré lyc cong tac kN 1300

5 |Tiaplwcnéc MPa 2,03

6 |Tiaplucnén MPa 1,7

7 | Géc dbe duwdng 16 phiu hop dé <10°

8 |Buwoc di chuyén mm 1200

9 | Trong lvong T 3,5

10 |Kich thwéc van chuyén (+200) mm 2.150x500%2.000

d&t trong 16. Cac thong sb ky thuat cla t6 hop vi
chéng thiy lwc tw hanh ma hiéu ZQ1300/20/30
xem bang 1.

Day la loai tb ho’p vi chong thuy lwe 1an dau
tién ap dung tai cac mé ham 1o ving Quéang Ninh,
aé t|ep can voi cong nghé, Céng ty than Nam Mau
da phoi hop v&i Vién KHCN M6 va chuyén gia
Trung Quéc huo’ng dan 13p d&t, van hanh tb hcyp
vi chong tir ngay 8/9/2025 *+ 15/9/2025 v&i cac ndi
dung gom (i) Huo’ng dan I&p dat dé va xa phu cho
don nguyén gian chéng; (ii) Huong dan lap ghép
cac bo phan thanh don nguyén gian chéng hoan
chinh; (iii) Huo’ng dan lién két cac don nguyén
thanh t6 hop vi chéng va quy tr|nh van hanh. Céng
tac huong dan dam bao khi trién khai vao trong
thuc té san xuat, can bo va cdng nhan cua Cong ty
than Nam Mau c6 the nam bat va van hanh dwoc
ngay tir ngay dau tiép can.

Cong tac van chuyén, Iap d&t té hop vi chong
thay lwe tw hanh duwgc t|en hanh sau khi lap dat
hoan chinh dong b6 03 thlet bi trong 16 cho (glan
chdng, mang cao, may khau) va thuc hién ti ngay
16/9/2025 + 24/9/2025. Cac don nguyén gian
chong dwoc tach thanh 03 bo phén chinh (gom:
dé; xa; cot chéng thay Iwc va thanh lién két xa) aé
van chuyen tr mat bang xudng san ga chan giéng
nghiéng murc -50 bang toi truc, rdi tau dién &c quy
kéo dén dau 10 xuyén via 3-6 mirc -50. Tw day,
thlet bi dworc dau tau Diezel van chuyén vao vi tri
l&p dat trén cac dwdng 16 doc via.

Cong tac 1ap ghép tirng bd phan va thanh lién
két cac don nguyén gian chéng dwoc thuwc hién
béng thu céng két hop véi paldng (hinh 2a). Tai
pham vi nga ba dau va chan cho, méi vi tri 1ap
dat 03 don nguyén doc theo dwdng 16 doc via [3],

KHCNM SO 1/2026 * CONG NGHE KHAI THAC HAM LO
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a) Lap ghep cac bd phéan thanh don nguyen gian
chéng hoan chinh trong 16

b) Lap ghép céc don nguyén thanh té hop vi
chéng thady luc trong 16
Hinh 2. Té hop vi chéng thay luc tw hanh trong 10
cho I-6-1

tao thanh hang ganh ting cwdng cé chiéu dai tw
11,15 + 13,55m (hinh 2b). Chi phi thoi gian cho
cong tac I&p dat té hop vi chdng thay lwc tw hanh
& dau va chan cho la 03 ngay (tlr ngay 22/9/2025
+ 24/9/2025).

Ngay 25/9/2025 Cong ty than Nam Mau da thuc
hién cong tac pha héa ban dau va khau thuwdng ky
16 cho. Dén nay, 16 cho khau chéng theo phuong
dwgc 138m, san lwgng than khai thac dat lon
nhat 2.400 tan/ngay Coéng tac di chuyén té hop vi
chéng thay lwc duwoc thue hién sau khi Io cho khau
hoan chinh 02 luéng (tlen do di chuyen 1,2m) va
theo trinh tw: don nguyén (gian s 1) & dau hang
ganh di chuyen trwoe, tiep den don nguyen lién
ké (gian sb 2) don nguyen tiép g|ap v&i nga ba
16 chg (gian so 3) di chuyén sau cung Tuy nhién,
dé ho tro di chuyen don nguyén so 3, tai nga ba
16 cho, chbng bo sung 01 hang ganh tang cuo’ng
bang cOt TLD két hcp xa thép do toan bd xa cla
vi chéng 16 doc via d& thao moét bén cot_phia 16
chg va dwoc luan chuyén khi da di chuyén xong

t6 hop vi chéng thay Iwc. Véi ho chiéu chbng gity
nhw trén, chi phi th&i gian cho cdng tdc chong téng
cwdng 10 doc via khoang 15 phut.

3. Panh gia két qua ap dung giai phap chéng
tang cwong 16 doc via trong pham vi chiu anh
hwéng ap lwe twa 16 che tai mé than Nam M3u

- Vé cbng tac chuan bj nhan luc: méac du dang
trong thoi gian hoc tap tiép thu céng nghé, nhung
nh& céng tac huan luyén duwgc tién hanh nghiém
tuc, bai ban nén qua trinh khai thac 16 cho thuwc
hién theo dung quy trinh cc")ng nghé da ban hanh.
Coéng tac chong tang cwdng khu vec nga ba 10
cho dam bao yéu cau ky thuét.

- Ve cbng tac van chuyen I3p dat: trong qua
trinh trién khai da gap mot sb kho khan co thé ké
dén nhu: (i) Cung do6 van chuyén tw maét bang san
cdng nghiép dén vi tri Iap dat twong déi xa, khoang
3,5km; (i) Ap dung phwong thire van chuyén hén
hop khong lién tuc (toi truc tai gleng nghiéng; tau
dién tai 10 xuyen V|a) két hcp V@i lién tuc (t dau
16 xuyén via 3-6 mirc -50 vao vi tri l&p dat bang
monoray); (i) Phai thao tach tirng b phan cua
don nguyén gian chong dé van chuyen (iv) Lép
dat 1an lwot tirng td hop vi chong thay lwc trén 10
doc via van tai va thong g|o (v) Coéng tac lap dat
bang tha cong két ho’p v&i palang,... Tuy nhién,
nh& cac don nguyén cé trong ILPcyng va kich thwoc
nhoé nén chi ph| thoi gian cho cong tac l&p d&t chi
méat 03 ngay va khong phai chéng xén mé& rong
duwong 10.

- Vé ho chiéu chéng tdng cuong: tai méi nga
ba 16 cho, lap d&t 03 don nguyén, tao thanh td
hop vi chdng tang cudng cé chiéu dai tv 11,15m
(khong day kich di chuyén) dén 13,55m (day kich
di chuyen) xem hinh 3.

De danh gla murc dé phu ho’p ctia ho chiéu
chong tang cuo’ng khu vwe ngé ba 16 chg trong
diéu kién mé than Nam MAu, tién hanh do dac,
thdng ké va xac dinh pham vi anh huo’ng clia ap
lyc twa 16 cho dén cac dwéng 10 doc via. Cong tac
nay dwoc thwe hién bang thiet bi neo cam bién do
dac tw dong cac thong so dich chuyen davach trén
noéc 16 doc via. Sé liéu quan tréc dwoc thu thong
qua thiét bji cdm tay sao Iy di liéu két ndi khon
day GUw150(A) sau do két n0| voi may tinh de
lwu trir 6 liéu. Cac tram quan trac dwoc b tri doc
theo cac dwong 16 doc via, trong dé tai 16 doc via
vén tai mirc -110 khoan lap dat 02 tram tai [1K198
va lIK218; 16 doc via thong gié mirc -110 khoan lap
dat 02 tram tai 11IK194 va 11IK214 (hinh 4).

Cong tac theo dbi dién b|en dich dong da vach
thong qua 04 tram quan trdc dwoc thwe hién tir
ngay 18/10/2025 + 17/11/2025 (khoang 31 ngay)
voi tan suéat 01 Ian/ngay Két qua cho thay, dich
chuyen da vach trén cac duo’ng 16 doc via co sy
bién dong véi téc do tr 0 + 20mm/ngay, dac biét

KHCNM SO 1/2026 * CONG NGHE KHAI THAC HAM LO
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Hinh 3. H6 chiéu chéng tang cudong khu vurc ngé
ba Io cho CGH dbng b6 hang nhe tai Nam Mau
str dung té hop vi chéng thay luc tw hanh [3]
tai pham vi tir 0 + 13,0m trudc guong 16 che (hinh
5). Nhw vay hé chleu chéng gitr nhw thiét ké dam
bdo yéu cau vé chiéu dai doan 106 doc via can

chéng tang cwong.
Ngoai ra, két qua quan trdc cling cho thay

Hinh 4. Thiét bj quan trac do djch chuyén dé vach
13p dét tai Nam M&u

tai thoi diém trwéc khi pha héa ban dau 16 cho,
chiéu cao dweng 16 doc via trong khung chong con
3,0m/3,26m (ngay 24/9/2025). Khil6 cho khau theo
phu’o’ng dwoc khoang 40m (ngay 31/1 0/2025)
tvong ung 37 ngay, chiéu cao dwo’ng |6 doc via
van tai g|am con 2,1m va thoéng gié con 1,9m. So
véi thoi diém trwde khi pha hda, chiéu cao cuia cac
dwong 16 doc via gidm tir 0,9 + 1,1m, twong rng
v&i toc dd bién dang:

0,9+11
37

Gia tri bién dang nay nhé hon rat nhiéu so voi

= 0,024+0,03m/ng-d.

Bang 2. Téng hop chi phi thoi gian cho tirng cong viéc trong mét chu ky sén xuét 1o chor CGH hang
nhe tai Nam M&u

TT Tén coéng viéc Ponvj | Thoigian | Tilé, (%)
1 | Giao ca va di chuyé&n dén vi tri san xuét gioy 3,00 12,5
2 | Nghi gitra ca san xuét gio 3,00 12,5
3 |Kh&u hoan chinh 03 lubng gioy 16,75 69,8
4 | X ly cac sy cd trong qua trinh khai thac 16 cho gio 1,00 4,2
5 |Chéng gilr tdng cwdng pham vi nga ba 16 cho gio 0,25 0,01
- | Di chuyén don nguyén s6 1 gior 0,003 0,01
- | Di chuyén don nguyén sé 2 gior 0,01 0,02
- | Di chuyén don nguyén sé 3 gior 0,003 0,01
) Luanzchuyen vé i(a cA’ot TLD két hop xa thép ho tro di gic 0,06 0.3

chuyén don nguyén s6 3
+ | N&i gbng bét lién két vé xa can luén chuyén gior 0,01 0,05
+ | Thu héi cét TLD chéng dé vé xa luén chuyén gior 0,01 0,04
+ | Luan chuyén vé xa theo tién dé di chuyén gior 0,02 0,1
+ | Siét gbng lién két vé xa vira ludn chuyén gior 0,01 0,05
+ | Chéng cot TLD d& vé xa vira luén chuyén gior 0,01 0,04
- | Xt ly sw cb phét sinh va cting c6 khu virc ngé ba gior 0,18 0,7

Téng cong gio 24,00 100

n KHCNM SO 1/2026 * CONG NGHE KHAI THAC HAM LO
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Do thi bién dang, dich chuyén d4 vach
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Bién dang, dich chuyén da vach, mm/ngay

o
o

10 20 30 40 50
Khoang cich tir gwong 1o che, m
—M—Lo doc via van tai
Hinh 5. Gié tri dich chuyén dé véch trén néc 1o
doc via trong qua trinh khai thac lo cho [3]

cac 16 cho ap dung giai phap chéng tang cuwong
khu vuc ngd ba bang vi chéng cot TLD két ho’p
voi xa thép, tir 0,045 + 0,4 m/ng-d®. Qua do6 co
thé khang dinh, viéc ap dung t6 hop vi chong thay
Iuc co strc khang tai va dién tich chdng gitv Ion
dé chong tang cwong khu vwe ngé ba 16 che, cho
phep gidm dang ké bién dang tiét dién dwong 16
va mét 16 chéng xén. Tuy nhién, viéc duy tri 01
hang ganh tang cuong bang cot TLD két ho’p e
xa hop tai vi tri nga ba, nén trong 16 che van con
cong doan phai thyc hién bang th cong (nang/ha
cot TLD; thao/danh vang lién két, noi/siét gong,...)
dé luén chuyen ve xa hop.

-Vé cong tac té churc san xuat va thue hién quy
trinh: nho viéc dao tao ly. thuyet va thwc hanh trén
mat bang twong déi chi tiét, nén can bd, cong nhan
cla phan xwéng da van hanh t& hop vi chdng thuy
lwe ngay sau khi 18p dat xong. Cong tac di chuyén
to hop vi chéng thlly Ivc dwerc thire hién theo dung
thiét ke chi ph| thoi gian dé di chuyén hoan chinh
01 té ho’p vi chdng thay Iwc ty hanh vo’| tién do
1,2m 1a 15 phut (di chuyen dong thoi tb hop vi
chong thay luc & dau va chan chg).

Két qua tong hop tai hinh 6 cho thay, viéc st
dung té hop vi chdng thay lwc tw hanh c6 mic do

~—®—Lo docvia thong gio

Nehi giita ca sdnmat: 3,00k (12,3%)

Giao cavi di chuyendenvi tri sanmat: 3,00 (1&
ik Iy sw cd phat sinhva cing cd kbu viee ngé ba: 0.18h (0.7%

Thu héi cét TLD c.hortg 46 vé xa luan Chuvm 2 (0.04%%)
Luén chuyénvé xa theo titn @6 di chuyén: 00211 (0,1%)

Chéng cét TLD d& vé xa vira luan chuyeén: 0,01k (0.04%)

Khiu hoan chinh 03 luéng: |

CGH cao dé chéng tang cuwong khu ve nga ba
cho phép nang cao tinh dong b trong 16 chg, hau
hét cac cong doan san xuat da dwoc CGH. Ngoai
ra, t6 hop vi chong thuy lwe cé cu’o’ng do va dién
tich chong gitr 1&n, giam dang ké cac sw cb tut
noc, cong tac duy tri tiét dién duo’ng 16 doc via va
luén chuyen hang ganh tang cuong bang cot TLD
két ho’p v6i xa thép twong déi don gian. The hién
qua tong chi phi thoi gian cho cong tac chong tang
cwong khu vie nga ba la 15 phut, chiém khoang
3% thoi gian ciia mét ca san xuét (8,0 gio). Viec
rat ngén thoi gian cho cong doan cudi cung cla
chu ky khai thac, cho phep tap trung thoi gian vao
khai thac ra than, thyc té san lweng than khai thac
cda |6 cho dat trung binh 1.200 tan/ngay (I&n nhéat
2.400 tan/ngay), twong &ng voi san lwong than
khai thac moét thang 31.000 tan/thang, dat 131%
so véi thiét ké (23.600 tAn/thang).

- Vé kha nédng lam viéc cida té hop vi chéng
thay lye: mdi don nguyén cé stre khang tai 1300kN
(130 tan), twong &ng v&i khd ndng chéng gitr cua
01 t6 hop vi chdng thay lwc gébm 3 don nguyén la:
3 x 1300 = 3.900kN. D& danh gia kha nang lam
viéc cla t6 hop vi chéng thly luc trong diéu kién
moé Nam MaAu, tién hanh theo déi, quan trac ap luc
twa 16 cho tac dung 1&n t6 hop vi chéng thiy lwc
théng qua déng hoé do ap lwc tirc thdi gan sén trén
tirng don nguyén gian chéng.

Céng tac quan trac dwoc thye hién hang ca, tw
ngay 18/10/2025 + 17/11/2025 da xac dinh dwoc
ap lwc mé tac dung lén td hop vi chdng thay lwc
phan bb khéng déng déu doc theo dwdng 16 doc
via va theo tién do dich chuyén guwong 16 cho. Ap
lwc md tang dan c6 tinh chu ky theo chiéu dai clta
dam conson da vach co ban, trong d6 don nguyén
gian chéng (gian sb 3) tai vi tri nga ba 16 cho' chiu
tac dung ap lwc mé Ién nhat (hinh 7) va cé xu
hwéng gidm dan ra phia ngoai (gian sb 1), cu thé:

16.75h (62,8%)

{r Iy cac sy cé trong qua trinh

khai thac 1o che: 1,00h (4.2%)

Di chuyén donnguyénsé 12 0,003k (0,01%)

Di chuyén donnguyénsé2: 0,01k (0.02%)

Di chuyén dmngu\ren 5832 0,003; (0.01%)

Néi gongbitlitn kétvé xa chn lusn chuyén: 0,01k (0,05%)

Siét gdng lisn két vé xa vira luan chuyén: 0.01h (0.03%)
Hinh 6. Chi tiét ti Ié thoi gian cho tirmg cong viéc trong mét chu ky khai thac 16 cho CGH déng bo hang
nhe tai Nam Mau
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b) Lo doc via théng gié

- Gidn 56 1

Hinh 7. Phén bé &p luc tua 16 cho 1én timg don nguyen trong té hop vi chéng

a) Xa va tém xa phu

- Gia tri ap lwc nhé nhét tac dong lén t6 hop vi
chdng thady lwc trén 16 doc via van tai 1a 25,10 tan
(ap lwc dich trong cét 246,18 kN) tai don nguyén
s6 1 va lén nhét la 94,13 tAn (&p lwc dich trong cot
923,16 kN) tai don nguyén sbé 3 (hinh 7a).

- Gia tri ap lwc nhé nhét tac dong lén t6 hop vi
chéng thay lwc trén |6 doc via théng gi6 1a 31,38 tan
(ap lwc dich trong cét 307,72 kN) tai don nguyén
s6 1 va l&én nhéat [a 112,96 tan (ap luc dich trong
c6t 1.107,79 kN) tai don nguyén s6 3 (hinh 7b).

Nhw vay, ap Iwc mo I&n nhat tr 94,13 + 112,96
tan tac dong lén té hop vi chong thay lwc déu nhd
hon kha nang chiu tai tbi da cua twng don nguyén
gian chong la 130 tan. Tw ket qué quan tric trén
da khéng dinh, té hop vi chong thay lwc tw hanh
hoan toan dadm bao kha nang chdng tang cudng lo
doc via trong pham vi chiu @nh huong ap lyc twa
16 cho CGH dbng bd hang nhe tai mo6 than Nam
Mé&u. Tuy nhién, cac don nguyen gian chong st
dung két cAu lién két tam xa va dé phu véi xa va
dé chinh dang buléng + bc vit thong qua cacld (06
16) d& dwoc dinh vi sén. Két cau nay c6 wu diém
la tinh 4n dinh va chinh the cao, kha nang chéng
gitr tbt (hinh 8). Nhuwoc diém 13 murc do linh hoat
thap, khi l&p dat trong 16 viéc thao/lap rat kho khan,
trwdng hop mudn thay thé phal tach don nguyen
ra khoi to hop vi chong, réi ha don nguyén aé
thao/lap tAm xa phu. Déi VO dé pha| dung palang
nhéac dé gian 1&n do cao nhat dinh, rdi méi thao/lap

M Xé ) ) b) Pé va tdm dé phu ]
Hinh 8. Lién két tam xa, dé phu vd&i dé va xa chinh cta don nguyén gian chéng

dé phu. Ngoai ra, khi Iap dat cac thm xa va dé phu,
dién tlch chong gitv ctia don nguyen tang khéng
dang ké, do hau hét dién tich cia tam xa va dé phu
nam trén xa va dwaéi dé chinh.

- Vé diéu kign dia chat thurc t€ khu vure 16 cho:
khdng co nhiéu khac biét so véi thdi diém Iap
thiét ké. Cac dwong 16 doc via thong gié va van
tai dwoc dao bam tru via, gilr huwdng, mot s6 vi tri
cbt cao duwong 10 duy tri khong on dinh, hinh thanh
doan o déc lén/xubng véi goc dbc tir 2 + 5°. Mién
goc déc trén phu hop v&i khd nang lam viéc cia
t6 hop vi chong thuy lwe, nén khong phai xt ly sy
cbd chong xén mé& rong tiét dién dé di chuyén t6
hop vi chong Bén canh do, than khu vuce 16 che
¢ do kién co trung binh f = 3, twong rng cwong
(o[0) khang [un 17,4MPa, I&n hon rat nhiéu so voi
ti ap nén cha do’n nguyén gian chong 1, 7MPa)
khong xay ra hién twong lun aé glan xudng nén
16 doc via. Qua do6 cho thay, khu Ve ap dung tho
nghiém twong dbi phu hop véi tb hop vi chdng
thay lwe tw hanh.

4. Két luan

Qua trinh trién khai giai phap chéng gilr tang
cwo’ng 16 doc via trong pham vi chiu dnh hudng
ap lyc tya 16 cho tai Nam MAu duoc tb chire ding
trinh tw quy dinh, cong tac dao tao huén luyén,
kiém dinh thwc hién bai ban va nghiém tuc Dac
biét cac don nguyen gian chong trong t6 hop vi
chong thay lwe cé kich thwéc va trong lweng nho
nén tu’o’ng doi phu hop voi co s® ha tang hién cé
ctia md, chi phi thdi gian cho céng tac lap dat toan
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bd td ho’p Vi chong thay lwc tai dau va chéan chg
la 03 ngay va hau nhw khong phai chong xén m&
rong tiet dién. Bén canh do, t6 hop vi chéng co
mtrc do CGH cao, cho phép nang cao tinh dong
bo trong 10 chg, rut ngan thoi gian cho cong tac
chéng tang cwong khu vire nga ba xuong con 15
phut, chiém khoang 3% thoi gian cla mét ca sén
xuat (8,0 gi®v). T6 hop vi chéng thay lwc lam viéc
4n dinh, phu hcp véi didu kién khu vuc ap dung.
Tuy nhién, viéc ap dung giai phap tai Nam Mau
chwa lau, nén can thiét phai tlep tuc theo doi dé
hoan thién céng nghé, lam co s& nhan rong trong
TKV.

Tai liéu tham khao:

[1]. Dw &n déu tuw thiét bj cong nghé co gidi hba
khai thac - Céng ty than Nam Mé&u, Vién KHCN
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[2]. TS. Lé V&n Hau, Nghién ctru dé xuat ho
chiéu chéng git ting cudng 16 doc via trong pham
vi chiu dnh huéng ép luc tua 16 cho bdng té hop
vi chéng thdy luc tw hanh cho cdc mé ham 1o
thuéc TKV, Thong tin Khoa hoc Céng nghé MJ,
s6 6/2024.

[3]. Dé tai cAp TKV: Nghién ctru &p dung gidi
phép chéng gid tdng cuong 16 doc via trong pham
vi chiu dnh huéng ép luc tua 16 cho bang té hop
vi chéng thay luc tw hanh tai cac mé hdm 1o thuéc
TKV, Vién KHCN M4 - Vinacomin, 2025.

A few preliminary results of applying autonomous hydraulic support system to
reinforce vertical seam in the area affected by longwall pressure at Nam Mau
coal mine

Dr. Le Van Hau, Eng. Nguyen Van Giang, Eng. Nguyen Duc Quan
Vinacomin - Institute of Mining Science and Technology
Eng. Pham Ngoc Hoang, Eng. Nguyen Van Sach - Nam Mau Coal Company - TKV

Abstract:

From 9/2025, Nam Mau coal company was applied a solution to reinforce the vertical seam in the
area affected by longwall pressure using autonomous hydraulic support system, to replace hydraulic
column combine with steel beam in mechanize synchronized lightweight longwall mining. This article
synthesizes, analyzes, and evaluated some preliminary results of applying solution in Nam Mau coal
mine conditions.
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A THONG TIN KHOA HOC CONG NGHE MO

ANH HUONG CUA AP LUC TUA PEN SU ON PINH LO DQC VIA TRONG
HE THONG KHAI THAC COT DAI THEO PHUONG: THUC TRANG
TAI CAC MO THAN HAM LO VUNG CAM PHA VA PINH HUONG
NGHIEN CcUU

ThS. Pham Van Quén, TS. Truong Tién Quan
Vién Khoa hoc Cong nghé Mo-Vinacomin

Bién tap: TS. Nhit Viét Tuin

Toém tat:

Trong giai doan 2020-2024, ty 1é mét 16 chong xén trén tong mét 1o dao mdi tai cdc mé than ham 106
viing Cam Pha - Quang Ninh dat 26,0-30,2%, gdy anh huong san xudt, tang chi phi va giam hiéu qua
khai thac. Hién nay, thiét ké hg chiéu chong giit 16 chii yéu dua trén ly thuyét vom cdn bang ti nhién
(M.M. Protodyaconov, P.M. Tsimbarevich). Cdc Iy thuyét ndy chi xét dén dgc diéem co ly cia khoi da
xung quanh ma bé qua tac dong dong ciia ap e tia 16 cho, dan dén sai léch lom gita tai trong thiét ké
va thiee té, gay bién dang dwong 6. T hong qua phan tich cac phuwong phap trén thé gidi, bai bdo chi ra
khoang trong nghién ciru trong nude vé mé hinh hrong hoa sy phan bé dp liec twa phu hop véi diéu kién
dla chdt ddic thu Trén co s¢ do, nghién ciru dé xudt giai phdp két hop giita Iy thuyet glal tlch mo phong
56 va quan trdc thuce dia dé xdc dinh chinh xac anh huong cua ap lyc twa, lam tiéen dé téi wu héa cong
nghé chong giit 1o doc via tai viimg Cam Pha.

1. Dat van deé 120.000 35.0%
Vung Cam Pha - Quang Ninh la trung tam 100.000
san xuat than cta Tap doan Céng nghiép Than — 50.000 02%
Khoang san Viét Nam (TKV) vé&i cac m(’),than hé,m 0,000
6 nhu Khe Cham, Méong Dwong, Thong Nhat, 10,000 —_ -

Dwong Huy, Ha Long, Quang Hanh. Giai doan
2020-2024, san lwong than hdm 16 vang nay la
52,6 triéu tan than nguyén khai chiém t&i 40,6% 0
tbng san lwong toan tap doan, trong dé hé thdng

20.000 I I I I I
200%

2020 2021 2022 2023 2024

kh?i thac (HTKT) cot dai theo phwong chiém wu
thé v&i 82,8% san lwong va 94,6% trir lwong cong
nghiép. Buong 16 chong gilr bang vi thép SVP
chiém 71,4%, chdng neo chiém 8,1%, chéng gb
chiém 7,7% [13].
Hé thdng
Lgl]ai lh=a'|c
gian mem;
2,9%

He théng khai thac
doc via phan tang,
ngang nghiéng; 2,5%

Hé théng khai thac
c6t dai theo
phwrong; 94 6%

Hinh 1. Téng hop tri¥ ltvong CN theo HTKT viing
Cém Pha

D30 10 m&i
Hinh 2. Biéu dé tuwong quan gitka mét 16 dao maéi
va mét 16 chéng xén giai doan 2024-2020

Thuc tién san xuét cho thdy, cac dwong 16 doc
via thwérng xuyén bi bién dang, nén bep, dan dén
ty 18 mét 16 chdng xén hang ndm cao (tang tlr 26%
nam 2021 1én dw kién 30,2% ndm 2024). Thuc
trang nay khoéng chi gay lang phi I&n vé chi phi,
vat tw, nhan lwc ma con anh hudng tiéu cuc dén
nang suét va an toan chung ctia ma.

Nguyén nhan cla van dé nay xuét phat tw
nhirng han ché trong phuong phap luan thiét ké cac
hé chiéu chéng gitr dwdng 16. Cac phwong phap
tinh toan tai trong khi xay dwng hé chiéu chéng
dang dwoc ap dung chd yéu dua trén ly thuyét
vom can bang tw nhién ctia M.M. Protodyaconov,
P.M. Tsimbarevich. Day la cac ly thuyét vén duoc

510 XEN  em—TY (&

n KHCNM SO 1/2026 * CONG NGHE KHAI THAC HAM LO



THONG TIN KHOA HOC CONG NGHE MO M

xay dwng véi gia thuyét cac dudng 10 ton tai trong
didu kién wng suét tinh va chi xét dac diém co
ly ctia khdi d& xung quanh dwéng 16. Tuy nhién,
qua trinh khai thac than tao ra khoang khéng gian
da khai thac 16n, lam méat can bang hé théng &ng
suat nguyén sinh ctia khéi da vach. Theo quy luat
co hoc da, trwéng (rng suét sé tai phan bé va dich
chuyén sang cac khu v 1an can chwa khai thac,
bao gébm guwong 16 cho va cac dwéong 16 doc via.
Qua trinh nay hinh thanh cac vung tap trung &ng
suét cao, dwoc goi 1a ap lwe twa. Trong khi d6, cac
phwong phap tinh toan hién tai chwa xét dén tac
dong cla thanh phan ap lwc twa nay — loai tai trong
mang tinh déng va cé cwdng dd Ién hon nhiéu
so v&i tai trong tinh. Sé liéu thwc nghiém tai mé
Khe Cham Il cho thdy: ap lyc thuc té tac dong
lén duwong 16 dao dong tr 70,4 + 83,2 tAn/m, cao
gap khoang 3 Ian so vé&i két qua tinh toan theo
ly thuyét (28,6 + 36,5 tAn/m). Sy chénh léch nay
khién két cu chéng gilr khong da kha nang chiu
tai, dan dén hién twong bién dang dwdng 16 nhw
tut néc, bung nén, van xodn vi chdng khi chiju tac
dong cta gwong 16 cho, 1am anh hwéng dén tinh
lién tuc ctia day chuyén san xuét va tiém an nguy
co mét an toan cho nguwdi lao dong.

Binh &p Iyc tya

“~

Guang 16 chg

Ld doc via

Ving Ung sudt

nguyén sinh ! !
(Vung chua bi pha huy) ~ (Viing bi pha huy manh)

Hinh 3. Phan b6 ap luc twa trurde gurong 16 cho

Xuét phat tir thwe t& néu trén, bai bao dwoc
thwe hién véi muc tiéu: tébng quan cac phwong
phap xac dinh pham vi, cwdng dé ap lvwc twa 1o
cho trén thé gidi, ddng thoi phan tich thuc trang
nghién ctru &nh hwéng clia ap lwc twa dén 16 doc
via tai CAm Pha. Thong qua dé, bai bao nhan dién
duwoc khodng tréng nghién ctru tai Viét Nam va dé
xuét cac dinh hwédng nhdm kiém soat hiéu qua do
4n dinh dwong 16, gép phan nang cao ndng suét
va an toan cho cong tac khai thac than ham 0.

2. Téng quan, kinh nghiém nghién cru anh
hwéng cta ap lwe twa dén 16 doc via trong
HTKT c6t dai theo phwong trén thé gii

2.1. Cédc yéu t6é anh hwéng dén sw 6n dinh

1 I
| Viing tap trung tng sudt |

1 Vung gidm Ung sudt
¥ (Viing bi pha huy nhe)

cua dwong 1o doc via

Trong HTKT c6t dai theo phwong, sw 6n dinh
cla duwong 16 doc via la moét bai toan phire tap,
chiu anh huwéng bdi mot td hop cac yéu td twong
tac 1an nhau. Cac yéu t6 nay co thé dwoc phan loai
thanh ba nhém chinh:

- Céac yéu tb vé didu kién dia chat tw nhién, do
sau khai thac 1a mét trong nhirng yéu té anh huwéng
I&n nhat, quyét dinh trang thai (rng suét khéi da.
Theo V.N. Tyupin [11], khi chiéu sau dwéng 16 (h)
I&n hon chiéu sau t¢i han (H), dwong 16 s& ndm
trong viing ap lwc thay tinh, ap lwc dat da tac dong
[én dwong 16 tang manh theo toan bd chu vi cdng
trinh va gay hién twong bung nén manh. Bén canh
do, dac diém cua dat da xung quanh anh hwéng
truc tiép dén sy 6n dinh dwéong 16, vi ching vira
truyén tai ap lwc vira bdo vé khong gian 16. Cac
khéi da yéu, nhiéu khe nit, phan 16p méng hodc
dé v& vun cb thé truot I& ngay ca khi ng suét
gia tdng khong dang ké. Thém vao do, cac loai
da nhu sét két va bot két néu chira khoang vat
trwong n& sé ting thé tich khi gap nwéc sé tao
ra tai trong bd sung tac dong dang ké lén két ciu
chdng. Bac biét, tai cac dwdng 16 doc via than day,
sw két hop clia than cé dd kién cb thap va da vach/
try (nhw sét két, bot két) co do bén thap, dé tach
Icp Iam tang ap lwc 1én hé théng chdng gitr, gay
mat 4n dinh du’o’ng 10. Ngoai ra, cac dut gay, udn
nep va sw xuét hién ctia nwdc ngam lam g|am do
bén khéi da va gia téng tai trong 1én két cAu chbng
gilr duwdng 10.

- Céac yéu td vé thong sbé ky thuat mé: Kich
thwéc 16 cho (chiéu rong, chiéu cao khau) &nh
hwéng truc tiép dén cudng do, pham vi cGa ving
ap lwc twa tac dong dén 16 doc via. Trong nghién
ctru clia minh [6]. Ang Li va nhém nghién ctru da
chi ra rang, khi tdng chiéu rong, chiéu cao cuta 10
cho, cac viing pha huy, viing déo va vung dan hoi
déu gia tang v& pham vi va quy mé ap luc. Bén
canh do, kich thwéc cla tru than bao vé cling anh
hwéng dén viéc phan bd va triét tiéu ap luc tua.
Sw lan truyén (rng suét nay doi hdi do chinh xac
cao trong cong tac thiét ké tru bao vé. Thiét ké tru
khoéng phu hop & nguyén nhan tryc tiép gay mat
on dinh.

- Céc yéu tb vé cong nghé va van hanh: Téc
do tién gwong nhanh hay cham anh hwéng dén
thoi gian khéi da chiu tai trong déng, tac dong dén
su phat trién cta vung pha hdy déo. Téc do tién
guwong c6 quan hé nghich v&i sw phat trién cla
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vuing bién dang: téc d6 khdu cham sé kéo dai thoi
gian chiu tai cta khéi da, tao diéu kién cho cac
bién dang Iwu bién (bién dang theo thoi gian) phat
trién, dan dén viéc mé réng pham vi ving pha hady
déo va gia téng 4p luc 1én vi chdng. Ngoai ra, cac
thong s ky thuat cta ho chiéu chéng gitr (bao
gdm loai vi chdng thép SPV, neo; buéc chbng va
dac tinh lam viéc cla vat liéu) déng vai tro la lwc
khang chi dong nhdm kiém soat bién dang cua
khéi da. Sy thiéu twong thich gitra kha nang chiu
tai cia ho chiéu chdng gity va tri s6 ap luc twa thuc
té dan dén trang thai qua tai, gay ra cac bién dang
ho&c lam pha huy két cidu chéng dwong 10.

2.2. Corché pha hay dwong 16 dwéi téc déng
cua ap lwc twa

Sw mét 6n dinh ctia dwdng 16 xay ra khi cwéng
do ap lwe twa vwot qua gidi han bén cla tru than
bao vé va kha nang chiu tai ctia két cAu chéng gitr.
Duwéi tac dong clia trwdng trng suét nén cao, trang
thai &ng suét trong tru than va khéi da vach, tru
e Vach ca ban
{ e e s

Vach tructiép
o,=KyH ¥

t
| |

L 1

5 (
|

... Vung bi pha huy nhe
(Héng 16 phia |6 chg)

Vung chua bi phéa huy 1 Vungbi |

(Héng lo phia “Phahuynhé " pha huy manh

chua khai thac

Hinh 4. Anh huéng ép luc twa dén 1o doc via

Bién ngoai
cla chan
vom phia trudc

Bién trong
cta chan
vom phia trudc

Guang khau 5, E

' Viing blen

dang déo Vung chiu nén dan héi

Hinh 5. Vom tmg suét xéac dinh ving ap luc tua [5]

bao quanh duwong 16 sé chuyén dich tir ving dan
hdi sang vung bién dang déo hodc bi pha huy gion
(nGt né, v& vun). Qua trinh nay biéu hién thong
qua céac bién dang nhw: vi chéng bi blen dang (van
x0én, tut géng, v& dau cot, bi ddy vé phia trong
16), gidm tiét dién st dung, bung nén dan dén viéc
dwong 10 bi gidm céng nang hodc mat kha néng
lam viéc theo thiét ké.

Trong hé thong khai thac cot dai theo phu’o’ng,
co ché méat &n dinh ctia dwédng 16 doc via chu yéu
lién quan dén quy luat hinh thanh va tac dong cta
“vom &p lwc ddng” trong qua trinh khau than. Ban
dau, khi méi duoc thi cong, dwong 16 ndm trong
trwdng tng suét twong ddi 6n dinh, do d6 ho chiéu
chdng gilr (thép SVP, neo) phat huy hiéu qua lam
viéc tbt. Tuy nhién, khi 16 cho di vao hoat dong,
viéc hinh thanh khéng gian da khai thac, lam pha
v& trang thai can bang (rng suat nguyén sinh, kich
hoat qua trinh dich chuyén cta khéi da vach va
hinh thanh nén cac vung ap lyc twa. Theo cac
nghién ctvu [11], sw phan bd ap lwc twa phia truéc
guong 16 cho (Hinh 3) ¢6 thé dwoc phan chia thanh
ba vung dac trwng: vung gidm tai, vung tap trung
(rng suét va viing trng suat nguyén sinh. Khu vuc
héng 16, trwéng (ng suat phan bd khéng déi xing
(Hinh 4). Cu thé, phia gwong 16 chg hinh thanh
vung bién dang déo (twong rng vé&i viing pha hay
nhe) noi &p lwc bat dau gia tdng va dat cwong do
I&n nhét tai ving chuyén tiép sang trang thai dan
hdi. Phia con lai, dwoc chia thanh ving pha hay
manh, ving pha hly nhe va vung chwa pha hay,
giébng nhw sy phan chia viing trng suét phia trwéc
guong than. Dé thiét 1ap trang thai can bang méi,
khéi da phia trén khong gian 16 cho dich chuyén va
sup d6 tao thanh mot “vom ap lwc dong”. Vom nay
truyén toan bo tai trong thdng ding (trong lwong
ctia khéi da bén trong vom) thanh cac luc day tap
trung tai hai diém twa (chan vom) va di chuyén
theo tién dd khai thac 16 cho (Hinh 5). Hé qua la
dwong 16 doc via chiu tac déng gia tang cla ap
lwe twa dong véi cwong dé cao thay vi chi chju tai

a) Hep tiét dién

b) V& dau cot

c) Bung nén

Hinh 6. Mot sé biéu hién cta 16 doc via khi chiu ap luc tua
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trong tinh nguyén sinh dan t&i bi bién dang hodc
bi pha huy (Hinh 6). Vi thé, viéc xac dinh duoc
pham vi va cuwdng db ap lwc twa sé giup cho viéc
thiét ké cac giai phap chéng gir dwdng 16 doc via
hiéu qua hon.

2.3. Kinh nghiém nghién ciru vé ép luc twa
trén thé gici

Hién nay, phwong phap luan xac dinh ap lyc
twa 16 cho [én khu vre dwéng 16 chuén bi cé nhiéu
céach tiép can khac nhau.

- Nhém ap dung cac cong thire tinh toan thuc
nghiém trén co s& di liéu thong ké tir qua trinh
quan trac dich chuyén va bién dang khéi da qua
nhiéu n&m khai thac, nhw ALPS/ARMPS (Hoa Ky)
va ALTS (Uc). Tai Hoa Ky, Vién An toan va Stc
khée Nghé nghiép Mé Quéc gia (NIOSH) va Cuc
mé Hoa Ky (USBM) da phat trién hé théng ALPS
(Analysis of Longwall Pillar Stability — Phan tich
4n dinh tru 16 chg) va ARMPS (Analysis of Retreat
Mining Pillar Stability — Phan tich &n dinh tru than
khi thu héi) [14]. Cac phwong phap nay chu yéu
tap trung vao viéc thiét ké tru bao vé dwong 16 va
xac dinh ap lwc twa. Trong cac hé théng nay, géc
L= H tanf§

Tbng ti trong 4p luc tya

Khu vire d4 khai thac

Via than

877 (MPa)

S£Z (MPa)
SZ7 (MPa)

RO
[}
M-CErNT=

(d) Face that is 20 m to roadway

Hinh 8. M6 hinh phén bé &p luc twa 1o cho bdng phédn mém FLAC3D [8]

(b) Face that is 50 m to roadway

(e) Face that is 10 m to roadway

ap luc twa (B) dwoc str dung dé tinh toan téng tai
trong ap lwc twa truyén tr khu vee pha hoa sang
hé théng tru bao vé. Gia tri géc B bién thién theo
dd sau khai thac (H), v&i dé sau duwdi 274m, goc
B thuwong 1a 21° va sé gidm dan theo quy luat ham
mi khi d sau téng 1én (hinh 7). Tai Uc, cac nghién
ctru da phat trién va hiéu chinh gia tri géc ap lwc
twa dé twong thich véi diéu kién dia chat - k§ thuat
dac thu (phwong phap ALTS). Diém wu viét cla
phwong phap nay la viéc xac dinh géc B khéng chi
phu thudc vao d6 sau khai thac (H) nhu mé hinh
cta Hoa Ky, ma con tich hogp sy anh hwédng cla
khong gian khai thac nhw chiéu rong tru bao vé
(W) va chiéu cao khau (C). Théng qua céng thirc
thire nghiém: p=21,62-0,0221H+0,0725W-6,23C
[3], phwong phap cho phép lvgng héa chinh xac
hon téng tai trong ap lwc twa phan bé 1én hai bén
héng 16 va xac dinh pham vi anh hwédng ctia ap lwc
twa mot cach tin cay hon.

- Nhém st dung cac phan mém dé mé phdng
sb nhw FLAC3D, Phase2, UDEC d& md phéng,
xac dinh trang thai tap trung &ng suét va cac ving
bién dang cta d4t da xung quanh khu vyc dwdng
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(A) M6 hinh bién dang dan héi - déo - chay; (B) Quy lugt phan bé cua ap lwre twra phia truroc guong 1o cho
Hinh 9. M6 hinh bién dang dan héi-déo - chdy va phan bé ap luc twa [7]

16. Cac thuat toan nén tang dwoc (rng dung phd
bién trong co' hoc d& bao gdm: Phuwong phép Sai
phan hu han (FDM); phwong phap Phan t& hiru
han (FEM), phwong phap Phan ti roi rac (DEM).
Viéc (rng dung cac cong cu md phdng nay da tr&
thanh xu hwéng chung clia nganh khai thac mé
trén thé gisi tr dau thé ky XXI, cung cap co s&
tin cay cho viéc dy bao ap Ilwc mé. Tai mé Thaoi
Gia Trai (Trung Quéc) & dd sau 320m, két qué mo
phoéng xac dinh pham vi anh hwéng cla ap lvc twa
phia trwédc gwong 10 dao déng tr 40 + 45m. Gia
tri (’ng suat dat cuc dai (25,75 MPa) tai vi tri cach
guwong khai thac khoang 10m [8]. Tai mé Zofidwka
(Ba Lan) & do sau 1000m, cac phan tich trén phan
mém Phase2 d chi ra viing anh huéng cuia ap lwc
twa bat diu xuét hién tr khodng cach 100m trudc
guong |6 va vung tap trung (rng suat cao nhat nam
trong pham vi ttr 40 + 80m [8].

- Nhém ap dung phwong phap gidi tich-kinh
nghiém (Nga, Ba Lan) hoac cac mé hinh co hoc
(Trung Quéc) dwoc ap dung phd bién tai cac mé
than ham 10 trén thé gi¢i nhe tinh thwe tién cao.
Uu diém ndi bat ca nhém nay 1a kha nang dinh
lwong gia tri ap lwc thdng qua cac thuat toan giai
tich dwoc hé thdng hoéa thanh cong thirc hodc
bang tra, tao thuan loi cho cong tac thiét ké.

Tai Nga, cac vién nghién ctru nhw VNIMI va
KuzNIUI tiép can van dé theo hwéng danh gia
trang thai dich chuyén cGa khéi da. Thay vi chi
tap trung vao gia tri 'ng suét don thuan, phuwong
phap nay xac dinh pham vi anh hwéng cda ap lyc
twa thong qua mdi twong quan véi cac théng sb
bién dang va d&c diém cau tric dia chét. Theo do,
vung anh hwéng cla ap lwc twa dwoc xac dinh
dao déng trong khodng tr 30 + 150m, trong dé
vuing tap trung tng suét cao nhat thuwdng phan bb
cach guong 10 ttr 20 + 45m [12].

Tai Ba Lan, ly thuyét séng ap lwc cta Budryk
(1952) [2] 1a nén tang chinh, v&i gia thiét coi Iop
da vach lam viéc twong ty mot dam dét trén nén
dan hdi. Qua trinh khai thac s& hinh thanh dwéong
cong ap lwc dang séng, voi gia tri cwc dai clia ap
lwe twa tai khu vuc gwong 16 cho cé thé dat téi 3 +
6 14n ap luc nguyén sinh. Cac nghién clru sau nay
clia Alfed Bilinski (2005) da bd sung viéc xac dinh
pham vi anh hwéng dwa trén méi quan hé gitra
dod bén cta da va cudong do ap luc twa, xac dinh
vung chiu &nh huéng I&n nhat thwéng nam trong
khoang 0-10m trwéc gwong [1].

Tai Trung Quédc, cac nha nghién ctu tap trung
xay dwng cac mé hinh co hoc da chuyén sau nhu:
mbd hinh can bang gi¢i han, mé hinh dan héi - déo
va mé hinh vom (ng suét. Pac diém chung cla
cac mé hinh nay la phan ving trang thai irng suét
phia trwéc gwong 16 thanh cac khu vye dac trung
(viing pha hay gi6i han, ving bién dang déo va
vung dan héi). Viéc tinh toan dua trén cac tham sbé
co hoc dat da (Iwc dinh két C, géc ma sat trong ¢
va hé sb tap trung trng suét K) cho phép xac dinh
véi do tin cay cao vé quy luat phan bd va vi tri dinh
cla ap lwc tua.

3. Thwe trang nghién clru va ap dung tai cac
mé than ham 16 ving Cam Pha - Quang Ninh

Trong nhiéu nam, cdng tac tinh toan xay dwng
hé chiéu chéng gil» cho cac duwdng 16 chuén bi cla
HTKT cot dai theo phwong tai CAm Pha néi riéng
va clia TKV ndi chung chi yéu dwa trén ly thuyét
vom can bang tw nhién ctia M.M. Protodyaconov,
P.M. Tsimbarevich. Tuy nhién, gi¢i han cla cac
ly thuyét nay la dworc xay dung cho cac duéng 16
ton tai trong moéi trwong (ng suét tinh, ma chua
xét dén cac thanh phan tai trong dong va s bién
thién &ng suat do qua trinh khai thac gay ra. Thuc
té cho thay, cac phwong phap truyén théng da bé
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qua su tdn tai cGa ap lwc twa 16 cho — thanh phan
tai trong ddng cht yéu gay méat 6n dinh céng trinh.
Do d6, cac két chu chéng dwoc thiét ké theo quan
diém nay thwong chi di kha nang chiu tai trong
tinh thap, dan dén tinh trang qua tai, bién dang va
mat kha ndng lam viéc khi chiu tac doéng cla ap
lwe twa bd sung tir 16 cho.

Trwéce thwe trang do, nam 2024, Tap doan
Coéng nghiép Than - Khoang san Viét Nam da ban
hanh ,Hwéng dan tinh toan va lwa chon két ciu
chdng gilr hop Iy cho cac dwéng 16 thi cdng trong
diéu kién dia chat phirc tap, ap lwc mé I6n”. Diém
ddi mai vén ban cua tai liéu nay a dé xuat phwong
phap xac dinh anh hwdng clia ap lwc twa 10 chg
dwa trén ly thuyét chuyén vi gi¢i han cta khi da
xung quanh dwdng 10, thay vi chi dwa vao tai trong
dirng nhu trwée day.

Song song v&i phwong phéap gidi tich, viéc rng
dung mé hinh héa trén nén tang cac phan mém
nhw FLAC2D/3D d3 tré thanh coéng cu dac luc dé
dw bao dinh lwgng bire tranh (rng suét - bién dang.
Nghién ciru ctia TS. Dao Viét Doan [4] tai mé Khe
Cham da st dung FLAC3D dé phan tich (ng suét
- bién dang, tir d6 dé& xuét kich thwdc tru bao vé 1a
3-6 mét tuy thudc vao loai vi chdng s dung. Gan
day, cong trinh nghién ctvu [9] da moé phdng chi tiét
sy thay déi trang thai (rng suat thdng dirng trong
tru than tai via 11 mé Khe Cham | khi thu hep chiéu
rong tru tr 80m xudng 5m. Két qua cho thay khi tru
rong, biéu dd ng suét cé dang vom doi. Khi thu
hep tru xuéng 15 m, hai dinh &ng suit hop nhat
thanh vom don vé&i gia tri cwe dai tang vot. Khi tryu
qua hep duéi 10 m, (rng suét cuc dai lai gidm dot
ngdt do tru bi pha hdy déo trén dién rong va mat
kha nang chiu tai.

Coéng tac quan trac hién trwong dong vai tro
kiém chirng d6 tin cay cta cac mé hinh ly thuyét.
Cac phép do hoi tu tiét dién 16 da dwoc st dung
dé xac dinh pham vi anh hwéng cla ap lwc twa.
Dién hinh tai 16 cho T-N5-2 (Céng ty than Méng
Dwong), két qua quan trac xac dinh pham vi anh
huwédng kéo dai t&i 40m, trong d6 vung tap trung
&ng sut cao nhat ndm trong khodng 10 +15m
trwdc guwong 16. Xu hwéng hién dai héa cdng tac
quan trac cling dwoc ghi nhan véi viéc thir nghiém
hé thdng quan trac ap lwc mé tw dong, thdi gian
thwe KJ520 tai mé Khe Cham | [10].

Hé thdng nay cho phép giam sat lién tuc cac
thong sd nhw ap lwc 16 cho, tai trong neo va bién
dang tach 1&6p da néc. Két qua quan trac tir thir
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théng tin KJ520-) m,,”
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1-10-9 khu Khe Cham | mé Khe Cham II-IV [11]
nghiém cong nghé khai thac khéng tru bdo vé cho
thay tai trong neo cap dat dinh khoang 34,6 tan khi
guwong 16 dén gan va én dinh & mc 30 tAn sau khi
16 cho di qua, ddng thodi khdi da ndc cé xu hwéng
4n dinh lai & khoang cach 100m sau gwong.

4. Pé xuét dinh hwéng nghién ciru

V& ban chéat co hoc da, s mat 6n dinh cia
dwong 16 doc via trong hé théng khai thac cot dai
theo phwong khong don thuan 1a bai toan can béng
tinh hoc clia vom da tw nhién theo cac gia thiét cta
M.M. Protodyaconov hay P.M. Tsimbarevich. Thyc
té, day la qua trinh twong tac déng lwc hoc phirc
tap gitra két cAu chéng gitr va khdi da vay quanh
dwéi tdc dong cla trwong (rng suét bién thién va
c6 cwdng do 16n. Khoang tréng ly thuyét hién nay
nam & su sai léch gitra tinh toan va thuwc té khi cac
phwong phap thiét ké truyén thdng van ap dung
gia thiét dwong 16 tén tai trong méi trwdng ng
suét tinh, bd qua sw hinh thanh ctia viing pha héa
va s dich chuyén cla song ap lwc twa di trwdce
guong 16 cho. Trong diéu kién dia chat dic thu
clia viing than Cam Pha v6&i d6 sau khai thac Ion
va cau tao via phtrc tap, sw tai phan bd trng suét
nay dién ra manh mé va phtrc tap hon, dan dén
viéc cac tham sb thiét ké ci khong con phan anh
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ding trang thai chju tai thuc té ctia duwong 16. Do
do, viéc chuyén dich tir tw duy tinh toan tinh sang
kiém soat dong dwa trén dinh lwong ap lwc twa la
mdt buwde tién bat budc vé mat khoa hoc.

Tur nhitng phan tich vé co s& ly thuyét néu
trén, c6 thé khang dinh viéc xac dinh quy Iuat phan
bd va cuong do ap lwe twa 16 cho 1a yéu cau cap
thiét ddi voi cong tac ky thuat mé tai ving than
Cam Pha hién nay. Véi diéu kién dac thu, viéec
tiép tuc ap dung cac phuwong phap tinh toan truvéc
day tiém an rU| ro vé ky thuat va chi phi, dan dén
nghich ly két cdu chéng vira gay lang phi vat tw &
vung 6n dinh, lai vira khong dam bao an toan tai
cac vi tri chiu tap trung (ng suét cao. Vi vay, viéc
lwong héa dwoc cac tham sb vé ap luc tya sé
la co s& dé chuyén ddi tw duy thiét ké theo kinh
nghiém sang thiét k& dwa trén co sé& khoa hoc,
dinh lwong. Diéu nay khdng chi cé y nghia trong
viéc dadm bao dd 4n dinh lau dai cho duong 16,
giam thiéu ty 1& chéng xen ma con gép phan nang
cao hiéu qua kinh té va an toan lao déng trong qua
trinh san xuat.

Ké thira cac thanh twu nghién ctu quéc té va
bam sat cac hwong dan ky thuat mé&i cia TKV,
bai bao dé& xuét giai quyet van dé théng qua hai
huwéng t|ep can c6 méi quan hé bién chirng voi
nhau. D4u tién 1a viéc xay dwng phwong phap xac
dinh ap lwc twa mang tinh dac thu cho diéu kién
vung than Cam Pha. Noi dung nay tap trung hoan
thién quy trinh tinh toan théng qua cach tiép can
tich hop gitra giai tich, mé hinh sé va thwc nghiém.
Cu thé, trén co s& hé théng héa di liéu quan trac
hién trwérng vé ap lwc mé va bién dang dudng 10,
cac thuat toan phan tich théng ké két hop véi mo
phdng sé trén cac phan mém chuyén dung (nhw
FLAC3D, Phase2) sé& dwoc trng dung dé tai hién
trang thai (rng suét - bién dang cta khdi da. Muc
tiéu cla hwdng tiép can nay 1a xac dinh quy luat
phan bbd cwdng d6 va pham vi anh huéng cta
vung ap luc twa, tlr d6 thiét 1ap cac biéu dd toan
dd hoac bo cong thire thwe nghiém cho phép xac
dinh nhanh ap lyc twa véi do tin cdy cao phuc vu
cong tac thiét ké.

Trén co s& da lwong hoa duwoc tai trong tac
dong, huwdng nghién ctru thtr hai tap trung vao
viéc ti wu hoa cac giai phap cong nghé kiém soat
ap lwc twa Ién 10 doc via. Quy trinh nay bat dau
bang viéc str dung cac md hinh sb dé phan tich
dd nhay cla cac tham sb ky thuat nhw kich thuéc
tru bao vé, buwdc chéng va dic tinh [am viéc cla

ho chiéu chéng gitr dbi véi d6 dn dinh dwong 16.
Két qua phan tich sé |a co s& dé dé xuat giai phap
chdng gitr hop ly, phtt hop véi tirng ving chiu tai
khac nhau. Cac gidi phap dé xuéat sé dwoc trién
khai thi cong thir nghiém tai hién truong két hop
véi quan trac dién bién ap lwc va bién dang dwdng
16. S6 liéu thwe nghiém déng vai tro & thudc do
dé kiém chirng va danh gia toan dién hiéu qua ky
thuat - an toan cling nhw hiéu qua kinh té, tlr d6
hoan thién quy trinh cong nghé dé ap dung rong
rai trong thuc tién san xuét.

5. Két luan

T& cac phan tich tdng quan va thuc trang,
bai bao rut ra két luan réng nhirng han ché trong
phwong phap thiét ké ho chiéu chéng gitr dwong
16 hién nay - vdn dwa trén ly thuyét ap luc tinh
ma khong xét dén tai trong dong cla ap lwc twa
16 cho' 14 nguyén nhan chinh dan dén ty 1& |6 phai
chéng xén cao (26,0-30,2%). Trong bbi canh thé
gi6i da chuyén dich sang str dung cac mé hinh co
hoc da két hop véi quan trac thoi gian thwe va mo
phdng s, bai toan 6n dinh dweng 16 doc via trong
HTKT cot dai theo phwong tai cac mé ham 16 ving
Cam Pha can duwoc gidi quyét thdng qua hai dinh
hwéng nghién cu: (1) xay dwng co sé& di liéu
va cong thirc thwe nghiém xac dinh quy luat phan
bd ap lwc twa d&c thu cho diéu kién dia chat ving
Cam Pha; (2) Téi wu hoa két cAu chéng gilr va ap
dung céc giai phap gidm ap Iwc ch dong dwa trén
cac tham sb da duwoc lwong hoa.
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The impaction of pressure to the stablility of vertical seams in longwall mining
systems: Current situation at underground coal mines in the Cam Pha region and
research directions

MSc. Pham Van Quan, Dr. Truong Tien Quan
Vinacomin - Institute of Mining Science and Technology

Abstract:

During the period 2020-2024, the ratio of support and cutting tunnel per newly excavated tunnels
in underground coal mine in Cam Pha -Quang Ninh region reached 26.0-30.2%, affecting production,
inceasing costs, and reducing mining efficiency. Currently, the design of furnace support passport is
mainly based on the theory of natural equilibrium arches (M.M. Protodyaconov, PM. Tsimbarevich).
These theory only consider the mechanical properties of the surrounding rock mass, ignoring the
dynamic effects of the mine working pressure, leading to large discrepancies between the design load
and the actual load, causing deformation of the mine tunnel. Through an analysis of methods used
worldwide, this paper points out a research gap in domestic about quntitative models for the distribution
of support pressure suitable for specific geological conditions. Base on it, the study proposes a solution
combining analytical theory, numerical simulation and field observations to accurately determine the
influence of support pressure, server to optimizing the technology of supporting vertical seam tunnels
in Cam Pha region.
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Toém tat:

Trong cac cong nghe phuc vu san xudt cia mo than lo thién, viéc lam toi ddt da bang khoan — né
min la mot giai phap cong nghe hiéu qua ve cd yeu 16 kinh té, ky thudt. Tuy nhién, voi diéu kien DCCT
— DCTV thay déi tai cac tang sau la motyeu 16 anh hm)’ng truc tiép dén hiéu qua dap vé dat dé va lam
tang chi phi trong khau né min. Theo do, voi viéc nghién curu, mophongphan ung né min trong cdc diéu
kién dat dda ngam nuwoc khac nhau trén moé hinh 2D LS-Dyna co thong s6 co'ly da, tinh chat thuy van ddac
trung cua cac mo than 19 thién Cao Son, sé c¢o cdi nhin truc quan vé tac dong cua nuoc ngam dén vige,
suy glam song vng sudt trong moi truong dat da tang sau. Bong thoi, tir két qua mé phong trén, dé xudt

nhom cac giai phap ky thudt nang cao an toan cho cac mo than I thién xuong sau.

1. M& dau

Trong diéu kién khai thac xubng sau tai cac méd
than 16 thién, su thay d6i cia méi trwong dia chéat
céng trinh — dia chét thiy van (BCCT-DCTV) nhw
giam do nit né, ting d6 cirng, dd nguyén khéi va
sw hién dién cla nwéc ngdm da 1am gia tdng khoi
lwong dat da cAn khoan nb va anh hwéng rd rét
dén hiéu qua nd min. Dwdi tac déng cla nwéc
trong 16 khoan, ty 1& da qua c&, chat lwong dap vé&
va chi phi nd min déu cé xu hwéng gia tang. S6
liéu thuwe té tlr cac mé than viing Quéng Ninh cho
thay, ty 1& thuéc nd chiju nwéc hién nay dao dong
tlr 40-60% va tang trung binh tlr 8-15% m&i nam;
d&c biét tai cac tang sau cé thé 1én t&i 70-100%.

Trén thé gidi, nhiéu nghién clru da st dung
mé hinh phan t& hitu han déng (DFEM) trong LS-
DYNA dé& md phdng anh huwéng cla nwdc dén
phan trng né min. Jing Gao [5] st dung md hinh
DFEM 2D dé danh gia sy bién déi ap luc nd gitra
hai moi trwdng dat da khd va ngdm nudéc, trong
khi Hesam Dehghani (2019) st dung md phdng
DFEM 3D cho théy ty & da qua c& khi nd trong
16 khoan c6 nwéc tang khoang 15%. Cac nghién
ctru khac nhw ctia Yingguo Hu (2016) va Wenbo
Lu (2016) cho thay hiéu qua cua viéc diéu chinh
phuwong phap nd min (nhw tao bién hodc thay dbi
khéi lwong thudc nd theo thdi gian vi sai) trong
viéc gidm soéng chan dong va dam bao 6n dinh
bo mé.

Dwa trén co s& ly luan d6, nghién clru nay

tién hanh xay dwng md hinh lai gitta phwong
phap SPH (Smoothed Particle Hydrodynamics) va
DFEM trong méi trwdng 2D st dung phdn mém
LS-DYNA. M6 hinh mé phéng dwoc thiét 1ap dwa
trén cac thong sb dia k§ thuat, diéu kién thay van
va loai thubc nd dac trwung ciia mé Cao Son, két
hop véi thw vién vat liéu chuén hoa trong Ansys.
Két qua mé phdng la co s& dé danh gia dinh lwong
anh hudng ctia nwéc trong 16 khoan dén hiéu qua
nd min théng qua céac chi tiéu nhw bién dbi séng
(ng suét, ap lwc nd va mirc dd dap vé dat da trong
hai kich ban: 16 khoan khé va 16 khoan ngap nuéec.

2. Dir liéu va phwong phap nghién ctru

2.1. M6 hinh lai SPH va DFEM

Phwong phap phan t& hiru han déng (Dynamic
finite-element methods — DFEM), vat thé lién tuc
dwoc xap xi bang té hop cla cac phan t& hiru
han. Cac phén tlr nay co kich thwée hiru han va
dwoc lién két véi nhau bang mot sd hiru han céac
diém nat. Sau khi mdi quan hé (ng suét - bién
dang cla cac phan t& dwoc thiét lap, trang thai
(ng suét - bién dang cla hé két ciu co thé duoc
xac dinh [3]..

Phwong phap thdy doéng lwc hoc hat min
(Smooth Particle Hydrodynamics - SPH) dwoc
phat trién bdi Lucy, Gingold va Monaghan [5].
Phwong phap nay duwoc phat trién dé tranh nhirng
han ché gap phai trong cac bai toan bién dang cuc
tri bdng phwong phap phan t& hiru han. Sy khac
biét chinh ctia SPH va cac phwong phap cb dién la
SPH khéng chia cac diém nut. Cac hat 1a phan tir
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dai dién cho déi twong va mang tinh chat chung va
riéng tuy theo thudc tinh khai bao. Phwong phap
nay yéu cau mét trinh tinh toan méi, dwoc thé hién
ngan gon qua cong thirc sau [9]:

1" £ = [ LGOI (x =y, hydy

(1)
voi W la ham hat nhan i
Ham hat nhan W dwoc xac dinh béng cach st
dung ham 6 qua méi lién hé [3]:

W(x,h) =

h( )’ 2)

V&i d 1a sb chiéu khong gian, h 1a d6 dai dwoc
lam min thay déi theo thoi gian va trong khéng
gian W(x h) phai la ham trung tam.

DPéi v6i bai toan md phéng né min, DFEM
truyén théng khong dw bao chinh xac phat trién
hé khe nit, mirc d6 dap v& dat da, bién dang khu
vire nd va khi né. SPH khéc phuc dwoc nhivng han
ché ctia DFEM nhwng lai gap khé khan trong viéc
tinh toan cac diéu kién hiru han [10]. Do d9, viéc
két hop DFEM va SPH la mét giai phap hleu qua
dé& md phéng chinh xac toan bo qua trinh nd min
va dwa ra cac dy bao vé phat trién cla cac nit né
thr phat.

Trong nghién clru cla bai bao, ky thuat ghép
ndi “rang budc bé mat - tied interface - TI” duwoc st
dung (Zhou, 2015). Ky thuat trén lién két cac hat
clia SPH theo tirng nut cia DFEM (hinh 1). Trong
do, cac hat SPH dwoc dinh nghia la cac nut phu
ctia DFEM, céc phan t& hiru han DFEM déng vai
trd bé& mat chinh.

V&i mé hinh lai SPH - DFEM, cac hat va céac
nuat khi lién két s& cé cung gia téc dwoc xac dinh
b&i khéi lwong va lwc cla hat va nat phan ti. Van
tbc va vi tri clia cac nut phan tir va hat duwoc thay
ddi theo bao toan dong lwong va van téc cla hat
trén bé mat tong thé tai diém tiép xuc.

2.2. Dac tinh vat liéu str dung trén mé hinh
mé phéng

Vat liéu dwoc str dung trén mé hinh bao gém:

o

SPH‘_J_’DFEM

a) Cac hat SPH lién két v6i phén td hitu han DFEM

D4t da khu vuc nd; thudc st dung va nwéc. Vi
viéc str dung phan mém LS - Dyna & phan mém
chuyén dung dé& mé phéng dong lwc hoc twéng
minh (Explicit dynamics). Cac dac tinh cla vat liéu
trong mé6 phéng da dwoc cong thirc hda dé twong
thich v&i cac bai toan mé phéong dong.

a) Péat da khu vuc né:

Dac tinh cla da la mot loai vat liéu gion [2].
Do do, vat liéu hop phu phéng trong LS-Dyna la
vat liéu Riedel Hiermaier Thoma - RHT, dwgc phat
trién béi Riedel, Hiermaier va Thoma [5]. RHT bao
gdm 03 bé mat phu thubc ap suét trong khong gian
(ng sudt, la cac trang thai gi¢i han khac nhau, cu
thé 1a gi&i han pha hay, gi¢i han dan héi va pha
hay the phat.

Gi¢i han pha hay Y ohé hiy dwoc dinh nghia la mot
ham ap suétp, géc O vati Ie bién dang ¢, duwoc xac
dinh bang cong thirc (Riedel, 1999).

Vs (P50:8) = Vi (P)-RA(O)-Fu(8) 5

Trong do, p* - ap suéat duwoc chuan bing ham
f,p=p/f,voiplaap suét thay tinh, f la cuo’ng
do nén; R,(0) - la ham xac dinh sw phu thudc bat
bién cla mot hinh; F, - téc d6 bién dang, dwoc
thé hién thong qua su gla tang do bén dut gay voi
tbc do bién dang déo; Y. Ia cwédng dod (rng suét
twong dwong trén kinh tuyén nén.

Gi¢i han dan hdi dwoc xac dinh dwa trén viéc
chia ty |& bé mé&t pha v&, dwoc xac dinh theo cong
thirc (Riedel, 1999):

Y, .=Y

dan hoi phé hay *

Fopmpes - Ro(0) - Foup (07) (4)

Trong do, F,, .- ti 1€ gitra gi¢i han dan hoi va
gi¢i han pha huy; FCAP la ham gidi han (rng suét
léch dan héi khi nén thuy tinh, gia tri trong khoang
(0, 1).

Pha hady thé phat d& mé ta cwong do cla da
bi nghién nat hoan toan, dwoc xac dinh qua biéu
thire:

Y

phahuythupha

*

=B.p™
)
Trong dd, B - hdng s& mé&t pha hay th( phat;

l___T I__I

Tiép xuc hrc

I_dm_grpha_mw J

b) Quy trinh thuc hién ky thuat ghép TI

Hinh 1. M6 hinh lai SPH - DFEM
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M - s6 mii mé&t pha hdy the phat.

b) Thuéc né str dung:

Ban chat vat liéu nd trong LS-Dyna dwoc phan
anh qua phwong trinh trang thai JWL, dé& mo ta
méi quan hé glua ap suét - thé tich - nang lvong
clia cac san pham nd. Céc tinh chét trén cé dac
tinh thwc nghiém, dwoc xac dinh qua th& nghiém
thuc té déi voi tirng loai chat nd. Cong thire JWL
nhw sau [6]:

P=4( —ﬂ)e*RlV +B( —ﬂ)e*RzV 2=
Rl 2 V (6)

Trong do, P song ung suét, A, B, R, R,vaw
la cac hang sé; V - the tich riéng; E; Ia n0| nang
ban dau sau khi kich né lvong thuoc

¢) Nuérc trong 16 khoan

Cac dac tinh vat ly cia nwéc trong méd phong
dwoc thé hién qua da thire tuyén tinh sau [5]:

p - Co + C1M + CQMZ + C3H3+ (C4 * Csl’l +

Ca?)E  (7)

Trong do: C, - tham sb clia phwong trinh dwoc
xac dinh trén thuc nghiém; E - ndi ndng ban dau
clia mot don vi thé tich twong ddi p = (1/V) -1, V -
thé tich twong dbi.

3. Noi dung va két qua dat dwoc

3.1. Bdc diém khu vwe nghién ciru

Mé than Cao Son la mét trong nhirtng md 16
thién 1&n cta TKV, than cé chét lwong tét, hé sb
boc trung binh khdng cao nhung cung do van tai
dat da lon. Trong nhwng nadm gan day san Iwong
than tir 3,7 + 4,3 triéu tAn/ndm, twong ng v&i khéi
lwong dét da béc 37,9 + 49,2 triéu m3/nam.

Mét sb chi tieu khai thac than ctia mé than Cao
Son xem bang 1.

Hién nay, mé than Cao Son dang khai thac
cac tang sau, day moong dat mirc - 165 (hinh 2).
D4t da trong moong c6 dang trdm tich, phan 16p
v&i chiéu day bién dong manh. Cac I16p da xen ké
nhau c6 tinh chat khédng déng nhat, géc cdm cuda
cac phan I6p thay ddi gdbm cac loai: Cudi két, san
két, cat két, bot két, sét két, véi khdi lwong tiéng

Hinh 2. Mé hinh 3D hién trang day moong murc
-165 va vi tri m6 phéng thir nghiém trén mé than
Cao Son
trung binh tr 2,67 + 2,75 g/lcm?; géc ndi ma sat
tlr 31048 + 34°28’. D4t da trén mé dwoc lam toi
cht yéu bang KNM véi 16 khoan duwéng kinh Ién
d = 250 mm, s&r dung phwong phap nd vi sai toan
phan, thuéc né Anfo thwéorng cho 16 khoan kho va
thubc né nhil twong két hop Anfo thwéng dung

cho 16 khoan chira nwéc.

3.2. M6 hinh mé phéng

Dé danh gia anh hwéng cla nwéc trong 16
khoan dén hiéu qua né min, bai béo xay dung mé
hinh 2D lai SPH - DFEM trong phan mém LS-Dyna
dwa trén dic diém bai nd thuc té tai mirc + 65 trén
mo than Cao Son (hinh 2). M6 hinh xay dwng theo
02 trworng hop: L6 khoan khé s dung thubc nd
Anfo thwong (hinh 3a) va 16 khoan cé nuwéc st
dung thuéc nd nhi twong két hop Anfo thwdng voi
chiéu cao cot nwdc trong 16 1a 3 m (hinh 3b). Thoi
gian gién cach gitra 2 dot nb: 25 ms.

Théng s& KNM st dung trén mé hinh, xem
bang 2.

Xét theo DCCT tai bai né mirc + 65 mé Cao
Son, dat da thuéc nhdm cat két, két cu rén chac
khé pha v&, f = 12, khoi lwgng riéng 2,72 g/cm?;
lwc khang kéo 103,96 kG/cm?; lywc khang nén
1023,03 kG/cm?, goc ndi ma sat 34°16’.

Dé phu hop v&i cac théng sé khai bao tinh chét
vat liéu RHT dung trong mo6 phéng. Bén canh céac
tinh chéat clia da cat két theo DCCT cliia md Cao
Son, két hop thém céac tinh chat khac dbéi véi da
cat két tir thw vién vat liéu cia Ansys [1].

Bang 1. Mét sé chi tiéu khai thac than, dét béc, cung dé van tai ciia mé Cao Son

. . . ba thwc hién
i Cac chi tieu Bonvi m020 | 2021 | 2022 | 2023 | 2024 | 2025
1 |Kndi lvong datbéc | 10°m?® | 37.987 | 39.310 | 38.653 | 25333 | 49.238 | 32.400
2 | Than khai thac 10°t | 3711 | 3600 | 3761 | 1.869 | 3.500 | 1.800
3 |Hé sb boc m¥t | 1024 | 1092 | 1028 | 1356 | 1407 | 180
4 ngtn(sj;édo vanchuyen | 4474 | 4738 | 4638 | 4059 | 5729 | 530
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Hinh 3. M6 hinh 2D mé phéng né min trong hai truong hop 16 khoan khé va 16 khoan ¢c6 nuéc
Bang 2. Théng sé KNM st dung trén 02 mé hinh mé phéng

Stt Théng sé Ky hiéu | Don vi | Gia tri

1 | Chiéu cao tang cong tac H m 15

2 |Buong kinh 16 khoan d, mm 250

3 | Chiéu sau 16 khoan L, m 17,5

4 | Chiéu sau khoan thém L, m 2,5

5 |Pwong khang chan tang w m 8,5

6 |Khoang cach gitra cac hang 16 khoan b m 7

7 | Chiéu cao cot bua L, m 8,0

8 | Chiéu cao cbt thube L, m 9,5

Béng 3. Théng s6 vét liéu str dung trong mé phéng
Stt Thuéc tinh Giatri | Stt | Thuéc tinh Gia tri
I |Vvatliéu RHT

1.1 | Khdi lwong riéng, g/cm? 2,73 | 1.8 |Ap lwc pha v&, Pa 1,258
1.2 | Luc khang kéo, kG/cm? 103,96 | 1.9 | Téc d6 bién dang kéo 3e*2
1.3 | Lwc khang nén, kG/cm? 1023,03 | 1.10 | Téc d6 pha v& 3e*?
1.4 | G6c ndi ma sat 34°16" | 1.11 | D6 16 réng ban dau 1,1
1.5 | Bién dang pha hay téi thiéu 0,015 | 1.12 | Téc do truyén am, m/s 2.610+2.800
1.6 | Thong s6 bé mat pha hay (A) 244 |1.13 Iﬁi‘éud‘-’ bien dang keo tham| 5 o
1.7 | Téc do bién dang nénthamchiéu| 3.0e® | 1.14 | Thong s bé mét rng suét nén 0,53
Il | Anfo thwong
2.1 | Khéi lwgng riéng, kg/cm? 931 2.6 | Hé sb trang thai (R, 3,907
2.2 | Téc do nd, m/s 4.200 2.7 |Heé sb trang thai (R,) 1,118
2.3 |Ap luc nd, Pa 5,15.e* | 2.8 |Heé sb trang thai (o) 0,33
2.4 | Hé s trang thai (A), Pa 4,95e*10 | 2.9 {\rl]aént?cLL’l’O’Pr;S;Jmflo trén 1.don Vil 5 4ge
2.5 | Hé s6 trang thai (B), Pa 1,89e* | 2.10 | Khéi lwong thue, m3/m? 1
Il | Nhii twong chju nwéc
3.1 | Khéi lwong riéng, kg/cm? 1.180 | 3.6 |He sb trang thai (R, 4,933
3.2 | Téc d6 nd, m/s 5.866 | 3.7 |Hé sb trang thai (R,) 1,962
3.3 |Aplucnd, Pa 1,10.e*°| 3.8 |Heé sb trang thai (o) 0,52
3.4 | Heé s trang thai (A), Pa 2,866 3.9 m%”t?cL‘f"-”Pr;?m”;’ trén 1.don Vil 5 g e
3.5 | Hé sb trang thai (B), Pa 6,72.e* | 3.10 | Khéi lwgng thye, m3¥/m3 1
IV | Nwéc trong 16 khoan
4.1 | Khéi lvgng riéng, kglcm? 1.025 | 46 |HesbdS, 1,9859
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Stt Thudc tinh Gia tri Stt Thudc tinh Gia tri
4.2 | Ap lyc cét, Pa 0.01 4.7 |Hésb S, 0,2286
4.3 | Hé sb nhot 8,58.e | 4.8 |Gama 0,35
4.4 |Hé sb C, m/s 1.480 49 |HésbHA 1
4.5 |Hés6 S, 25.599 | 4.10 |Nang lwong ban d4u, J/m3 1,98.e*

Ngoai ra, cac tinh chéat ca thudc nd Anfo, thube
nd nhii twong va nwéc duoc khai thac twong tw
nhw vat liéu RHT. Céac théng sbé cla vat liéu xem
bang 3.

3.3. Két qua mé phéng

T mé hinh 2D SPH-DFEM theo 02 trwdong
hop danh gia (hinh 3a, b) va céac thudc tinh cda
vat liéu md hinh. Thuc hién mé phdng qué trinh nd
min va ghi nhan s6 liéu trén 03 diém (hinh 4) trong
phan mém LS-Dyna véi thoi gian 0,1 giay.

Két quéd md phéng clia 02 trwong hop, xem
hinh 5 + 6.

Tai 03 diém do trén mé hinh, &p lwc nd va séng

Hinh 4. 03 diém khéo sat qué trinh né min trén
mé hinh DFEM-SPH

a) Ap luc né lan truyén sau khi kich né cét thuée
thir nhét

b) Ap luc né lan truyén sau khi kich né cot thubc
ther hai
Hinh 5. M6 phdng né min trong 16 khoan kho nap
Anfo thuong (Treong hop 01)

a) Ap luc nd lan truyén sau khi kich n6 cét thuée
thtr nhat

b) Ap luc né lan truyén sau khi kich né cot thubc
ther hai
Hinh 6. M6 phdng né min trong 16 khoan c6 nuéc
nap thuéc hén hop (Truong hop 02)

&ng suét dwoc ghi nhan xuyén subt thoi gian mo
phdng. Két qua do dwoc xem hinh 7 + 8.

T két qua do ap lwc nd va séng trng suét tai
03 diém do theo 02 trwerng hop méd phdng cho
thdy: Du6i anh hwdng ctia nuwéc trong 16 khoan,
ap lwc nd trong trworng hop 2 s dung thubc nd
hén hop co gia tri I&n nhat dat 0,49.10+9 Pa nhd
hon truéng hop 1 ¢ gia tri 0,61.10+9 Pa. Ddng
thdi séng ng suét Ién nhét lan truyén trong dét
da cha trwong hop 02 (0,69.10+9 Pa) nhé hon
trwdng hop 01 (0,88.10+9 Pa) 0,78 lan. Do do, sw
xuét hién cla nwéc trong khu vwe khoan - né sé
lam gidm nadng lwong clia séng (rng suat va ap luc
nd, anh hudng truc tiép dén hiéu qua dap v& dat
da cta phwong phap né min.

3.4. Dé xuat cdc giai phdp nang cao hiéu
qué né min cho cdéc mé 16 thién sau

Dwa trén két qua phan tich, mot hé thdng cac
giai phap ky thuat ddng bo duoc dé xuét, co thé
dwoc nhém lai thanh mét chién lwoc “tich hop”
gdm ba |&p: Loai bd/Kiém soat nguyén nhan gbc
ré, Thich ’ng mot cach thdng minh véi diéu kién
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Hinh 8. Séng (ng suét tai 03 diém do trén mé hinh né min

khong thé tranh khdi va Phong ngira céac rii ro
phat sinh (Hinh 9).

- Nhém giai phap vé Céong nghé N6 min
(Thich trng)

Khi viéc loai bd hoan toan nwéc la khéng kha
thi, can phai “sbng chung véi 10" mot cach théng
minh bang cach cai tién céng nghé ndé min, bao
gbm: Lwa chon vat liéu né phu hop, st dung 100%
cac loai thuéc nd chiu nwéc hiéu suat cao; Téi wu
héa théng sb mang nd, gidm khodng céach gitra
céc 16 khoan trong hang va khoéng cach gitra cac
hang.

- Nhém giai phap vé Ky thuat va Quan ly Mé
(Loai bé/Kiém soat va Phong ngira)

Day |a nhém gidi phap mang tinh nén tang va
phong ngtra, gidi quyét nguyén nhan gbc ré va cac
rdi ro lién quan, bao gdm: (i) Téng cwéng cong tac
thoat nwéc chd dong (Loai bé/Kiém soat): Pay la
gidi phap can co va hiéu qua nhat. Can dau tw
manh mé vao cac hé théng thoat nwéc chi déng
dé ha thAp muc nwéc ngdm trong khu vuwc sép
khai thac, tao diéu kién “kh6” nhat co thé cho céng
tac nd min; (i) Téi wu hoa thiét ké bo> mé (Kiém
soat): Ap dung cac két qua nghién ciru vé khai

thac tang sau nhw thiét ké b&> md dang 16i, tinh
toan va ap dung géc dbéc suwon tang téi wu; (iii)
Hién dai héa céng tac giam sat an toan (Phong
ngtra): Viéc nd min trong diéu kién dat da bao hoa
nwéc co thé lam gia tang dot ngdt ap lwe nwac 16
rédng, moét trong nhirng yéu t6 nguy hiém hang dau
gay méat 6n dinh va c6 thé dan dén truot 1& bo mo.
Do d6, viéc trang bi cac hé théng quan trac én dinh
b& md bang radar 1a cuc ky can thiét. Hé théng
nay cé kha nang phat hién cac dich dong bé mat
rat nhd va dwa ra canh bao sé'm trwdc nhiéu ngay,
cho phép mé c6 du thei gian dé 1én ké hoach xt ly
hoac di chuyén ngudi va thiét bi dén noi an toan,
dam bao an toan tuyét dbi trong san xuét.

4. Két luan

Phwong phap moé phéong da da tré thanh giai
phap dang tin cay trong viéc nghién ctru, phan tinh
va danh gia md hinh tac dong co hoc. Két qua mo
phong trén mo hinh lai gitta SPH - DFEM 2D qua
trinh nd min theo 02 trwdéng hop 16 khoan kho va
16 khoan c6 nwéc cho thdy, anh hudng cla nuéc
trong khu virc khoan - né sé lam gidm néng lwong
clia séng trng suéat va ap lwc nd, giam hiéu qua
dap v& dat da. Do do, d& nang cao hiéu qua nd
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K¥ thuat va Quan Iy Mo

X

Cong nghé N& min

Tang cuong thoat
nudc chi dong

Hién dai hoa giam
sat an toan

Thoat nudc chi dong kigm
s0dt mye nudc ngam.

Giadm séat an toan gidp
phong ngira rdi ro trugt 16

Loai bé/Kiém soat Thich tmg/Phdng ngira

Tai uu hoa thong sé
mang ndé

Vat ligu ng phi hop loai bo

T8i vu héa mang né thich
nguy ca nd khéng hiéu qua.

u:}g v6i digu kign ngam
Hinh 9. Gidi phép ky thuat déng bé nang cao hiéu
quad né min cho ma 16 thién séu
min tai khu vure tang sau, can ap dung déng bo ca
ba I&p gidi phap trén sé tao thanh mét chién lwoc
toan dién, gitp cac mé 16 thién cia TKV vuwot qua
thach thire khi khai thac xudng sau, dam bao ca vé

hiéu qué kinh t& va an toan lao dong.
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Research simulating the spread of blast stress waves in soil and rock with
complex hydrological conditions

MSc. Do Van Trieu - Vinacomin - Institute of Mining Science and Technology

Abstract:

In Open-pit coal mining technologies, the loosen soil and rock by drilling -blasting is an effective
technological solution in terms of both economic and technical aspects. However, with geotechinical
condition at deep levels directly affect to the efficiency of rock crushing and increase the cost of blasting.
Accordingly, this study and blasting simulation under different water-filled rock conditions using 2D LS-
Dyna model with rock mechanical properties, characteristic hydrological features of Cao Son open pit
coal mine, this will provide a visual understanding of the impact of groundwater, related to reduce stress
waves in deep-seated soil and rock environments. And, based on simulation results, a group of technical
solutions are proposed to improve safety in deep open pit coal mine
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NGHIEN CUU PE XUAT CONG NGHE CO GIOI HOA PAO LO THAN TIET
DIEN NHO TAI CAC MO THAN HAM LO THUQC TKV

Tom tit:

ThS. Phi Vin Long, TS. Nguyén Vin Cong
KS. Hoang Phwong Thao, KS. Tran Vin Long
Vién Khoa hoc Cong nghé Mo-Vinacomin

Bién tap: TS. Nhit Viét Tuin

Pé néing cao hiéu qua dao 16 than tiét dién nho, Tap doan Cong nghiép Than — Khodng san Viét Nam
(TKV) da giao cho Vién KHCN Mo chii tri thuc hién dé tai “Nghién ciru cong nghe co gioi hoa dao lo
than tiét dién nho 1qi cdc mo than ham 16 thuée TKV”. Bai bdo nay trinh bay mét s6 ket qua vé cong tac
nghién ciru dé xudt cac so do cong nghé, dong bé thiét bi co gidi héa dao 16 than tiét dién nhé phit hop

Vvéi diéu kién cdac mo than ham 1o TKV.

1. Dat van de

D& dam bao san lwong than cho nén kinh té
theo diéu hanh chung ctia Chinh pha, khdi lwong
dudng 16 phai dao hang nam tai cadc md than ham
16 ciia TKV la rét Ion. Chi tinh riéng trong giai doan
2019+2025, khdi lwong mét 16 thwc hién mbi nam
khoang 240.000 + 267.000m, du kién sé& dat va
duy tri khoang 270.000m ké t&r nam 2026, trong
dé 16 than chiém trén 70%. Phan tich chi tiét khéi
lwong cac dwong 16 than cho thay, phu hop voi
coéng nghé khai thac chiém ty trong 1&n tai cac mé
than hdm 16 TKV la céc 16 cho gia khung/gia xich
kh&u gwong khoan né min hay céng nghé 16 doc
via phan tang, ngang nghiéng, nén hau hét cac
duwdng 16 than c6 pham vi tiét dién chitlr 7,0 + 11,2
m2, phé bién tir 8,0 + 9,6 m2. Cac dwong 16 doc
via phuc vu 16 chg co gi¢i héa (CGH) c6 tiét dién
t 13,0 m2 chiém ty trong khéng I&n. Trong khi
do, cac day chuyén thiét bj CGH dao |6 bang may
combai hién hanh tai cac don vi san xuat than ham
|6 co ban chi lam viéc hiéu qua véi duwdng 10 cod
tiét dién = 11,0 m2, da dat ra yéu cau nghién ciru
cong nghé CGH dao 16 phu hgp véi cac duwdng 10
than co tiét dién han ché nhdm mé rong pham vi
ap dung va nang cao ty trong mét 16 thi céng bang
CGH tai cac mé than hdm 16 ciia TKV.

2. Thwc trang cong nghé co gi¢i héa dao 1o
than tai cac mé than ham 16 thuéc TKV

May combai dao 16 than dwgc st dung tai cac
md than ham 16 TKV theo hai dang tay khdu thdng
(AM-45, AM-50z) va tay kh&u hai khép kéo dai
(EBH-45), trong do:

(1) Cong nghé CGH dao 16 s dung may

combai tay khau thdng: Thiét bi st dung 13 cac
loai Combai tay khdu thdng AM-45, AM-50z, trong
lwong 20 + 27 tAn do Ba Lan san xuét dwoc dau tw
ttr nam 2003 (tai Cong ty than Méng Duwong), sau
d6é dwoc nhén réng ra cac don vi.

Hinh 1. May combai dao 16 AM-50Z

Dbi voi so dd cdng nghé nay, hau hét cac khau
da dwoc co gidi hda, tuy nhién, trong tredng hop
st dung hinh thirc van tai khong lién tuc bang
goong, sé phai chi phi nhiéu thdi gian cho céng
tac trao déi, gay gian doan san xuét, &nh hwéng
dén nang lwc 1am viéc clia may, han ché tbc do
dao. Ap dung cong nghé CGH dao 16 than bang
may combai AM-45, AM-50z trong diéu kién thuan
loi d& nang cao duorc tbc do dao 10 va nang suat
lao déng. Tai mé Vang Danh, téc d6 dao 16 da dat
325 m/thang, tang tir 3,25 + 4,64 lAn so v&i dao
|6 bang phwong phap khoan nd min tha céng, tai
mé Hong Thaéi, tbc do dao 16 da dat 300 m/thang.
Tuy nhién, trong qua trinh thi cdng may ciing ton
tai mot sé nhwoc diém nhuw: trong lwong may Ién
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Bang 1. Tong hop mét s6 chi tiéu KTKT thuc té déo Io than bang may combai AM50z tai mét s6 m6
than hdm 16 TKV [3]

A Dién tich dao | Toc dd dao Nhan Iwc b6 tri | Nang suéat lao dong
TT Tén mo . L N
(m?) m/thang (ngweoilca) (m/ngw&i-ca)

1 Ha Ldm 13-15,8 80-100 6 0,2

2 NUi Béo 14,5-18 90-120 7 0,2

3 Ha Long 13,2 70-80 6 0,160
4 Khe Cham >13,0 64-100 6 0,203
5 Quang Hanh >10,9 80-100 6 0,200

(20 + 27 tan), trong trwdng hop 16 chiu anh hwéng
clia nwdc ngam va’hodc nwdc phun swong dap
bui trong qua trinh kh&u, nén 16 bj lam yéu, khi
may di chuyé&n cét gwong thuwdng bi lin nén; cac
linh phu kién thay thé déu phai nhap khau tlr Chau
Au (Ba Lan), khi xay ra sy cb phai chd doi lam
gian doan san xuét, ... nén cong nghé nay khéng
dwoc duy tri, 4p dung rong rai nhuw giai doan dau.
Théi gian gan day chi cé cac mé Ha Lam, Nui Béo,
Ha Long, Khe Cham, Quang Hanh dwa may AM50
vao thi cdng, tuy nhién do may da cii, két hop voi
cac nhwoc diém da trinh bay & trén, tbc do dao 16
chi dat 70 + 120 m/thang, phd bién 80 + 100 m/
thang, nang suét lao dong dat tét, tir 0,16 + 0,203
m/coéng-ca. Hién nay cac day chuyén da hét khau
hao, thiét bi cii thwdng xuyén héng héc nén cac
don vi da va dang |a tha tuc thanh ly thiét bi. Chi
tiét cac chi tieu KTKT cha yéu thoi gian gan day
xem tai bang 1.

(2) Cong nghé CGH dao 16 str dung may combai
tay khau hai khép kéo dai: Thiét bi st dung la may
combai dao 16 loai tay khau hai khép kéo dai ma
hiéu EBH-45, trong lwong <10,0 tan, do Trung
Québc san xuét duwoc ap dung tai mé Vang Danh tir
thang 11 nam 2019, dén nay da dwoc nhan rong
ra toan TKV (téng sé day chuyén dao o6 EBH-45
hién nay trong TKV la 16 may). So d6 cong nghé
nay twong tw nhw dbi véi day chuyén céng nghé
st dung may combai dao 16 AM-50z, tuy nhién né
c6 wu diém hon 1a kich thwéc, trong lwgng may
nhé (khoang 10,0 tan, chi bang khodng 40% so
véi may AM45, AM50Z), han ché dwoc hién twong
lun nén, thuan lgi cho céng tac van chuyén; tay
khau 2 khép lam viéc theo nguyén ly may xuc thay
lwe gau nghich nén linh hoat, cé pham vi lam viéc
réng, c6 kha nang hé tro cho cong tac xdc bbc. Két
qua ap dung thoi gian qua cho thdy, may combai
EBH-45 kha phu hop véi diéu kién dia chét - ky
thuat ctia cac mé than ham 16 thudc TKV, toc dod
dao 16 dat va duy tri 6n dinh tir 100 + 150 m/thang,

Hinh 2. May combai dao lo EBH-45
dap (rng tbt yéu ciu san xuét.

Tuy nhién, thuc té ciing cho thdy, médc du may
combai EBH-45 da dworc thiét ké giam kich thudc
va trong lwgng may (kich thwéc dai x rong x cao
= 10,5x1,6x2,05m; trong lwong may 10,0 tan),
nhwng ddi chiéu véi cac duwong 10 co tiét dién dwoi
9,6 m2 may khoéng phu hop dé thi cong. Pac biét,
déi voi cac dwong 16 doc via phan tang, ngang
nghiéng va cac dwdng |6 doc via trung gian, mac
du c6 chiéu dai va khdi lwong rat Ién, nhuwng do
tiét dién dao phd bién chi tr 7,0 + 8,4 m2, nén
may combai EBH-45 ciing khéng phu hop dé ap
dung. Bén canh do, do dwong 16 & mirc trung gian

300 Ty 18 16 than dao 5%
bang may combai 4,5%

250

200

T§ 1, %

150

Khéi lwgng, N.m

0,9%

15

2019 2020 2021 2022 2023 2024
Thoi gian, nam T4 than dao bine méav comt 1.5 than B Tane mét 1o CRSX

Hinh 3. Biéu d6 tong khéi luvong mét Io CBSX va
ty 1é thi cbng bang CGH giai doan 2019+2024
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Bang 2. Théng sé ky thuat chd yéu ctia mét sé may dao 1o

Gia tri
TT Thoéng so ky thuat DPon vi EBH-45 WPZ- EBZ-75 EBH-45L
5/150
1 | Trong lwgng may tan 10 5 18,4 9,2
- | Trong lwong cAu kién I&n nhéat tan 2,5 - 1,81 1,85
- | Trong lwong nhé nhéat kg 1810 - -
. . . 10,5%1,6x | 6,3x0,9x | 7,4x1,32x | 8,2x1,45x
2 | Kich thuwéc ngoai (DxRxC) m 2.05 1,46 135 1,498
_ | Kich thuéc nhé nhat khong thé m 3,4x1,5x ) 3,4mx1,5m | 3,75x1x45
thao roi (DxRxC) 0,96 x0,96 x0,9
- | Chiéu cao cat Ién nhat mm 4000 3750 3500 4000
- | Chiéu réng cat Ion nhat mm 4100 5700 4080 4100
3 |Kich thwéc ban cao vo mm - - - 1750
4 | Tdng coéng suat may kW 75 169 105 90
5 | Phuwong thire di chuyén Banh xich | Banh xich | Banh xich | Banh xich
- | Téc d6 di chuyén m/phut 35 32 0-7,5 35
6 |Coéng suat cat kW 45 37 75 50
7 |Téc do dau cét v/ph 0-90 40 46 0-90
- |Hinh thirc du cat Kiu tryc | Kieutruc |,z | truc doc Kieu truc
ngang ngang ngang
- | Pwong kinh tang khau mm 450 (£5) 380 460
- | Chiéu rong tang khau mm | 680 (+7) 600 780
- | Chiéu dai tang khéu mm 965 (£10) 670 800
8 |Chiéu sau khau nén mm 880 - 175 880
9 [Nang suét khdu ctia may m3/h 50 - - -
10 | B& phan chuyén tai dudi may
- | Téc @6 xich mang cao m/s 0,7 0,9 1 0,83
- |N&ng suét van tai m%h 60 - 70
11 | Ap lc nwéc phun swong ngoai MPa 2 - 1,5 4
12 | Ap lyc nén MPa 0,07 - - -
13 | D06 déc Ién nhat co thé di chuyén | do <25 <20 +18 +Yo
14 CArﬁ)lrI]tlj;c lam viéc hé thdng thay luc MPa 31.5/25 24 i )
15 | Tiét dién dao m? 8,4+20,0 |69+16,5| 69+16,5 6,9 + 20
16 | Tiét dién dao hiéu qua m? 8,4 +16,5 - 8,4+ 14 8,4+ 16
17 |Do clrng dét da cho phép MPa 60/45 60/45 60/45 60/45
18 |Pong co dién phong nd Exdl Mb Exdl Exdl Exdl Mb
- |Dién ap Y 640/1140 | 640/1140 | 640/1140 640/1140
- | Céng suét kW 75 45 75 -
- | CAp cach dién CépF - - -
- |Cépbadove IP55 - - -
19 Mé}y dﬁéo 16 dwoc trang bi dau do i i ) i 5
khi métan
20 |Hé théng chbng lun nén - - - - cod
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ho&c phan tang dao tir cac thwong block (trong da
ho&c trong than) nén viéc van chuyén thiét bj cé
kich thwérc, khdi lwong Ién vao vi tri thi cong ciing
la rao can cho viéc ap dung céng nghé co givi
héa. Ngoai ra, nhiéu dwéng 16 than cé kich thuéc
tiét dién thuan loi, nhwng lai han ché vé chiéu dai
nén ciing khong phu hop dé ap dung cac may dao
16 ¢6 khéi lwong, kich thwéce Ion.Thye té d6 dan
dén khéi lwong mét 16 than thi cong bang co gidi
héa trong nhitng ndm gan day mac du cé tbc dd
tang trwdng tdt nhwng ty trong con khiém tdn, chi
chiém tir 1+4,5% trén tdng khéi lwong mét 16 dao
m&i, chwa dap trng muc tiéu ctia TKV. Chi tiét khoi
lwong mét 16 than thi cdng bang co gi¢i hoa giai
doan 2019-2024 xem tai hinh 3.

Dé khac phuc tdn tai nay, Vien KHCN Mé da
dé xuét véi cac don vi ché tao thiét bi phia Trung
Quéc dé tiép tuc nghién ctru t6i wu héa hon niva
vé kich thuéc, khéi lwong cac thiét bi co gioi
héa dao 16 dé phu hop véi cac diéu kién dwong
16 c6 diéu kién k§ thuat han ché. Trén co sé& do,
phia Trung Quéc da thiét ké va dwa ra mot s6 mo
hinh may bao gdm: may combai EBH-45L c6 kich
thwédc dai x rdng x cao = 8,1x1,3x1,71m, trong
lwong 8,8 tAn; may dao 16 da nang WPZ-5/150
c6 kich thwéc dai x rong x cao = 6,3x0,9x1,46m,
trong lwong 5,0 tAn, may EBZ-75 c6 kich thuwédc
dai x réng x cao=7,4x1,32x1,35, trong lwvong 18,4
tan cho phép dao 16 c6 tiét dién nhé nhéat dén 6,9
m2. Kich thuéc, trong lwong, cong suat may da
dwoc phia Trung Québc can dbi, thiét ké trén co s&
ddng thoi thda man cac yéu cau dd kién cb cla
than, da can phai cét véi dd dn dinh thiét bi ciing
nhw gi¢i han chiu lyc, d bén cta két ciu va cac
chi tiét may. Chi tiét xem bang 2.

3. Dé xuéat cac so do cong nghé co gi¢i hoa
dao 16 than tiét dién nho tai cac mé than ham
16 viing Quang Ninh

Theo ké& hoach dao 16 giai doan 2026+2030,
TKV sé thi cong khoang 1,34 triéu mét |0, trong do
khéi lwgng mét 16 than 14 919.281 m, chiém khoang
70%. Trong khéi lwgng mét 16 than, sb lwong mét
16 than c6 tiét dién nhé hon 11m2 chiém ti trong
kha I&n, theo théng ké |a khodng 550.291m, chiém
60%. Phan tich chi tiét co ciu khdi lwong cac
duwong 16 than cé tiét dién nhé trong hinh 5 cho
thay: phan 16n cac duong 16 thude pham vi co tiét
dién tlr 9,0+11,0 m2 (364.421m, chiém 69%), tiép
dén 1a tir 7,0+9,0 m2 (119.969m, chiém 22%), con
lai phan bd trong cac pham vi dwdng 16 c6 tiét dién

200 120%

Meét 1o dao m6i

Mét 1o than

0%

Khéi luong mét 16, m

40%

MaoKhé Vang NamMiu UongBi HonGai Halim NiiBéo Duong Thong Halong Quang Mong  Khe
Danh Huy  Nhbit Hamh  Duong ~ Cham

Hinh 4. Biéu dé téng hop khéi luong mét 16 than
tiét dién nhé tai 13 mé than ham o giai doan
2026+2030

S4<7.0 m?,
48.6}2 mét,
chiem 9%

Sg=9+11m?,
381.690 meét,
chiem 69%

Se=7+9.0
m?2,119.969
mét, chiém,

22%

\/
Hinh 5. Téng hop khéi lvong mét 1o than tiét dién
nhé theo tiét dién dao
<7,0 m2 (48.632m, chiém 9%).

DPéi twong 16 nay phan bb chld yéu vao cac
dwong 16 doc via phan tAng, ngang nghiéng, cac
dwong 16 doc via trung gian. Mat khac, do dac thu
diéu kién dia chét via than c6 mirc d6 bién dong
I&n theo ca dwdng phwong, huéng dbc, dan dén
nhiéu dwdng 16 than chuan bi 16 chg méc du cé
tiét dién I&n (trén 11m2) nhwng lai cé chiéu dai han
ché (thwéng nhé hon 200m), nén thuc té cac don
vi van ap dung céng nghé dao 16 tach pha gwong
béng khoan né min, dan dén ty trong mét Id than
thi cong bang co gi¢i héa clia TKV con thap.

Trén co s& kinh nghiém tai Trung Qudc va
thwe trang cdng nghé tai cac mé than ham 16 TKV,
nhém tac gid dé xuét mot sé so dd cong nghé co
gi6i hda dao 16 than tiét dién nhé str dung may dao
|6 da nang va may combai nhw sau:

* Cac so do cong nghé dao 16 trong than tiét
dién nhé va chiéu dai han ché, str dung may
dao 16 da nang bao géom:

- So' dé céng nghé CGH dao 10 than st dung
may dao 1o da néng, van tai than lién tuc, chéng 1o
bang vi thép.

- So' dé céng nghé CGH dao 10 than st dung
may dao 1o da néng, van tai than lién tuc, chéng 1o
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Hinh 7. M6 hinh c6ng nghé dao o than tiét dién nhd st dung méy combai EBH-45L

béng vi neo.

* Cac so do cong nghé dao 16 trong than tiét
dién nhé va chiéu dai han ché, stir dung may
combai bao gom:

- So d6 céng nghé CGH dao 10 than st dung
may combai, vén tai than khéng lién tuc, chéng lo
bang vi thép (hinh 6).

- So d6 céng nghé CGH dao 1o than st dung
may combai, vén tai than khéng lién tuc, chéng lo
béng vi neo.

- So d6 céng nghé CGH dao 10 than st dung
méy combai, van tai than lién tuc, chéng 16 bang
vi thép (hinh 7).

- So' d6 céng nghé CGH dao 10 than st dung
méy combai, van tai than lién tuc, chéng 16 bang
vi neo.

4. Lap dw an dau tw ap dung thir nghiém
cong nghé tai Céng ty than Théng Nhét

D& trién khai cong nghé vao thyc té san xuét,
Vien KHCN Mé da phéi hop vdi Cong ty than
Théng Nhét Iap dw an dau tw ap dung thir nghiém
cébng nghé [5]. Dy an da dwoc Tap doan TKV
théng qua, Coéng ty than Théng Nhéat phé duyét,
hién dang trién khai cac thi tuc can thiét theo quy
dinh d& lwa chon nha thau cung cAp thiét bi.

M6 hinh céng nghé dao 16 Iwa chon dau tw tai
Céng ty than Théng Nhat 1a co gi¢i héa dao 10
than s dung may dao |6 EBH-45L (loai canh tay
hai khép, c6 kha nang kéo dai), xuc bdng may vo

tich hop trén may, db tai Ién ciu chuyén tai sau
may va hé théng van tai phia sau (lién tuc bang
mang cao, bang tai hoac khong lién tuc str dung
xe goong). Trén co s& ké hoach san xuét giai doan
nam 2026 + 2030 va cac nam tiép theo ctia Céng
ty, Dy an da danh gia va xac dinh dwoc 14.080 m
16 than c6 diéu kién thuan loi d& ap dung dao 1o
bang co gidi héa. D& phi hop véi lich dao 16 va
tbc dd thi cong dao 16 bang may combai EBH-45L,
dw an du kién huy déng 5.260 m 10 tai cac via 1A,
2B, 3C, 4C, 5A, 5C, 6B mé Lo Tri dé ap dung coéng
nghé. Diéu kién dia chét, diéu kién kj thuat co ban
khu vyc cac dwong 16 nhw sau:

(1) Diéu kién dia chat: cac dwdng 16 huy dong
vao dw an chd yéu dao trong via than cé do kién
cb f = 1+3, chiéu day toan via tr 2,81 + 9,10 m,
phd bién tir 4,90 + 7,80m; goc dbc via tir 10+28°,
trung binh 23°. Trong via ton tai tv 0 + 6 I&p da
kep, chiéu day céac 16p tir 0,1+3,38m, thanh phan
da kep chu yéu la sét két, bot két. B4 vach, da tru
trwc tiép via than chd yéu 1a da sét két, bot két, cuc
bd ¢6 vi tri vach truc tiép la da cat két cirng virng.

(2) Didu kién ky thuat:

- Tiét dién dao tr 11,6+13 m?, chiéu cao 1o
3,29+3,50 m, chiéu rong 4,20+4,54 m;

- Chiéu dai 16 tr 180+350m (phd bién tir
230+280m).

Qua tinh toan tbc d6 dao 16 than st dung may
combai EBH-45L, trung binh 1 thang dbi voi tiét
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Bang 3. Téng hop céc chi tiéu KTKT chi yéu day chuyén CGH dao 16 st dung méy combai EBH-45L

i e . Gia tri
T Cac chitieu Do Vi I an tai lién tuc | Van tai khong lién tuc
1 | Tiét dien dwong 16 m? 11,6 13,0 11,6 13,0
2 | Hé sbé hoan thanh chu ky - 0,88 0,89 0,84 0,90
3 [ Téc dd dao chdng 16 mot ngay dém m 5,00 4,50 4,50 4,00
4 | S6 ngay lam viéc trong mot thang ngay 25,00 | 25,00 25 25
5 | Thoi gian mét chu ky gior 24,00 | 24,00 24,00 24,00
6 |Sb chu ky mot ngay dém chuky | 1,00 1,00 1,00 1,00
7 | Tc d6 dao mot thang m 110 100 95 90
8 | Nhan lwc mét ca nguoi 6,00 6,00 6 6
9 | Nhan lyc mét ngay dém nguei 18,00 18,00 18 18
10 | Nang suét lao déng truc tiép m/n.ca | 0,244 | 0,223 0,250 0,222
- 5. Két luan

Hinh 8. So' db céng nghé dao Io than st dung
may combai EBH-45L, vén tai mang cao/béng tai
tai Cong ty than Théng Nhét - TKV
dién 11,6m? va tiét dién 13,0m?2 la 90+110 m/thang,
nang suét lao dong trung binh dat 0,222+0,250

m/n.ca. Chi tiét xem tai bang 3, hinh 8.

Khi ap dung c6ng nghé d4u tw ctia dw an, cuing
véi viéc tang dwoc tbc dd dao 16 so véi cong nghé
dao 16 bang khoan nd min hién tai dang ap dung
cling sé cho phép gidm gia thanh dao 16. Cu thé,
gia thanh dao 16 clia cong nghé la tir 41.241.993
ddng/m (Sy = 11,6m?) + 42.748.870 d/m (S, =
13,0m?), gidm tw 6.436.486 + 7.543.230 dong/m
S0 v&i dao 16 bang khoan nd min trong cung diéu
kien. Nhw vay, viéc dau tw ap dung céng nghé sé
mang lai hiéu qua kinh té cho don vi théng qua cac
chi tiéu sau: Téng mirc dau tw 10.546 triéu déng;
Loi nhuan rong (Pn) 40.994 triéu ddng; Gia tri hién
tai thwe (NPV) 3.933 triéu déng (hé sb chiét khau
r=10%); Thai gian hoan vén (T) 1,3 nam; Ti 1& |4
ndi tai (IRR) 14,81 %. Chi tiét xem bang 4.

Coéng nghé co gi¢i hda dao 16 than sl dung
cac md hinh may combai EBH-45L va may dao
I6 da ndng WPZ-5/150 1a cdng nghé méi, cé tiém
nang dé tng dung thi céng tai cac dwong 10 than
c6 tiét dién nhd va/hodc cac duwong 16 than co tiét
dién I&n nhwng han ché vé chiéu dai. Trong pham
vi bai bdo, nhém tac gia da nghién cru tbng quan,
danh gia hién trang cdng nghé co gi¢i héa dao
16 than tai cac mo than ham 16 thudc TKV, tir dé
dé xuat mot sé so dd cong nghé phu hop. Két
qua tinh toan, thiét ké cho diéu kién Cong ty than
Théng Nhéat ciing cho thay, ap dung coéng nghé
trong diéu kién mé ham 16 thudc TKV sé dam bao
mot loat hiéu qua vé ky thuat, kinh t& va an toan.
Thoi gian téi, Vién KHCN mo sé tiép tuc phéi hop
véi Cong ty than Théng Nhét trién khai cong nghé
trong thuc té, lam co s& dé theo ddi, danh gia va
hoan thién cong nghé trwdc khi nhan réng trong
TKV./.

Tai liéu tham khao:

[1]. Dang Thanh Hai va nnk, “Phat trién &p dung
co gi6éi héa dao 10 va khai thac tai cac mé ham
1o vung than Quéng Ninh giai doan 2013-2015 16
trinh dén ndm 2020”, Béo céo tbng két dé tai cap
Tap doan TKV, Vién KHCN M&é, 2016.

[2]. VG Thanh Lam va nnk (2020), “Co gi¢i hoa
dao 10 - nhiing thanh tuu va dinh hudng phat trién
tai cac mé than hém Io TKV”, Tuyén tap b&o céo
“Khoa hoc va céng nghé mo - Nhirng thanh twu
va phwong huéng phat trién”, Hoi khoa hoc Céng
nghé M6 Viét Nam (11/2020).

[3]. Bao cao Nghién ctru, xay dwng dinh hudng
phét trién &p dung céng nghé co giéi héa dao 1o
giai doan 2021-2025 tai cdc mé than ham 16 TKV,
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Bang 4. Téng hop céac chi tiéu déu tw va hiéu qua kinh té cta dw an

TT Chi tiéu bvT Gia tri Ghi chu

1 Khéi lwgng dao m 5.265 Dao trong 6 nam
2 Tbéng mirc dau tw trd 10.546

3 | Gia thanh dao 1 m 16 bang may com bai dao 16 EBH-45L

Bao qua than f=1-:-3; chong bang vi thép SPV-27 hinh
vom, buéc chong 0,5m; S =13m2.

Bao qua than f=1-:-3; chong bang vi thép SPV-27 hinh
vom, buéc chong 0,5m; S =11,6m?

4 | Gia thanh dao 1 m 16 béng khoan nd min

Bao qua than f=1-:-3; chong bang vi thép SPV-27 hinh
vom, buéc chong 0,5m; S =13m2.

Bao qua than f=1-:-3; chong bang vi thép SPV-27 hinh
vom, buéc chong 0,5m; S =11,6m?

d/m | 42.748.870

d/m | 41.241.993

d/m | 50.292.100

d/m | 47.678.479

5 | Téng chi phi san xuét trd 243.735
6 | Tdng doanh thu trd | 294.978
7 | Loinhuan truwéc thué trd 51.243
8 |Lginhuan rong (Pn) trd 40.994
9 | Gia tri hién tai thywc (NPV) trd 3.933

10 | Ti 1& hoan vén noi tai (IRR) % 14,81%
11 | Thoi han hoan vén nam 1,3

Vién Khoa hoc Céng nghé M4 - Vinacomin, 2020.  Trung Quéc (http:/www.lanxianghi.com/products/
[4]. B4o céo khéi luong mé cac ndm tor 2019-  detailed/87.htmi: http.//www.lanxianghi.com).
2024 cua Tép doan Céng nghiép Than — Khoang [6]. Tailiéu ky thuét thiét bj cia Céng ty Tian An
san Viét Nam. technology Ltd.,Co.
[5]. Tai liéu ky thuat thiét bi dao 16 ciia Cong
ty TNHH cdng nghiép néng Lanxiang Giang Tay,

Research propose mechanized technology for excavating small section tunnels in
underground coal mine belonging TKV

MSc. Phi Van Long, Dr. Nguyen Van Cong, Eng. Hoang Phuong Thao
Eng. Tran Van Long - Vinacomin - Institute of Mining Science and Technology

Abstract:

To improve efficiency excavating small section tunnels, TKV has assigned Institue Mining Science
and Technology to lead the project “Research mechanized technology for excavating small section
tunnels in underground coal mine belonging TKV”. This article preview a few result due research
propose diagrams technology, synchronized mechanized equipment for excavating small section tunnels
in underground coal mine which suitable for the conditions of TKV.

KHCNM SO 1/2026 * XAY DUNG CONG TRINH NGAM VA MO



A THONG TIN KHOA HOC CONG NGHE MO

KET QUA CHE TAO VA AP DUNG THU NGHIEM THUC TE GIA KHUNG
THUY LUC QUA PQ GKQP-2000/1.6/2.4 CHONG GIU TAI KHU VUC
TRAM DAN PONG MANG CAO LO CHOQ I-6A-4 CONG TY THAN
NAM MAU - TKV

ThS. Poan Ngoc Canh va nnk
Vién Khoa hoc Cong nghé Mo-Vinacomin

Bién tap: TS. Nhit Viét Tuin

Toém tat:

Gid khung thiy lwc qud do GKOD-2000/1.6/2.4 la San pham cia dé tai cap nha nwéc “Nghién
cieu thiét ké, ché tao gid khung thity lec qud dd chong giiv trong pham vi tram dan dong mdng cdo 1o
cho cot dai theo phuong tai cac mo than vung Quang Ninh* da duoc san xudt ché tao néi dia héa tai
Céng ty Co khi Uéng Bi va dwa vao dp dung thir nghiém thuc té tai o cho I-6a-4 Céng ty than Nam
Mau - TKV. Sau hon 3 thang hoat dong, két qua thu" nghiém thuec té cho thdy gid khung qua do GKOD-
2000/1.6/2.4 hoat dong dung tinh nang va thong sé ky thudt thiét ké khl lam viéc dong bo voi gia khung
GCL-1600/1.6/2.4HT cua cong ty lap trong 16 cho. Bai bdo nay sé tong hop lai cdc két qud san xudt ché

tao va dp dung thir nghiém thiee té cia gia khung qua dé GKQOD-2000/1.6/2.4

1. Gi&i thiéu chung

Hién nay, tai cac md than ham 16 chéng gilr
bang gia khung thdy lwc, tai khu vwc tram dan
ddng mang cao khu vc nga ba chan 16 che, déu
str dung gidi phap chéng truyén théng dung vi
chéng SVP hinh vom, xa hop két hop cot thiy lwc
don. Day la noi bb tri nhiéu thiét bi, khéng gian
lam viéc chat hep va chiu ap lwc md Ién nén thiét
bi chéng khé én dinh, dé& bi bién dang, x6 léch va
doi héi nhiéu thao tac x& ly tha cong, gay nguy co
mét an toan, dic biét trong thao tac van hanh va
di lai clia ngwdi lao dong. Dé cai thién, khéc phuc
céc ton tai trén trong cong nghé khai thac ham 1o,
viéc nghién cru ché tao va thir nghiém thiét bj gia
khung thdy lwc qua dd cé kha nang lién két déng
bd v&i hé gia khung hién cd, tang tinh on dinh,
gidm thao tac thd cong va cai thién an toan lao

doéng 1a nhu cau thuce tién clia san xuét

Gia khung qua d6 GKQP-2000/1.6/2.4 13 thiét
bi chéng di déng dang gia khung thay luc, c6 kha
nang lién két déng bo voi gia khung thay luc kiéu
chinh thé théng thuwdng théng qua cum khung d&
bd tri phia dwdi xa néc. Theo thiét ké, thiét bj hoat
déng phu hop trong diéu kién 16 cho cé goc dbc
theo phwong <35° va géc dbc theo hwéng +15°,
chiéu cao lam viéc diéu chinh trong khoang 1.600-
2.400 mm, buéc tién gia 800 mm véi cum xa néc
c6 kich thwéc 3.900 x 960 (mm), kha nang chiu
lwc chéng lam viéc dén 2.000kN. Gia khung duoc
thiét ké co thé s dung 6 cot thay lwc, trong do 2
cot gitra c6 kha nang di chuyén cung khung d& dé
dam béo tinh linh hoat khi di chuyén va s dung
dé chéng tang cudng khi nén 16 yéu. Thong sb ky
thuat chinh cla gia khung qua doé cu thé nhw trong

1600:2400

Hinh 1. C4u tao gia khung quéa d6 GKQB/2000/1.6/2.4
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Bang 1. Théng sé ky thuét giéd khung qué d6 GKQD-2000/1.6/2.4

TT Tén chi tiéu Don vi Théng sé
1 | Chiéu cao (min - max) mm 1.600+2.400
2 | Chiéu dai xa néc mm 3.900
3 | Chiéu rong xa néc mm 960
4 | Buoc tién gia mm 800
5 Lwec chéng lam viéc (P= 40.7 MPa) kN 2.000
6 | Lwc chdéng ban dau (P=31.5 MPa) kN 1.546,4
7 | Ap lwc tram bom MPa 315
8 | Géc dbc lam viéc theo phuwong do <35
9 | Géc dbc theo hudng do )0
10 | Sé cot thuy lwc cla gia cot 04+06
11 | Trong lvong gia kg ~3.000

bang 1.

Gia khung qua dé6 GKQb-2000/1.6/2.4 dwoc
diéu khién hoat dong b&i hé thiy lwc tuadn hoan.
Dung dich nhii hoa cao ap tir tram bom dwoc dan
qua duwong b6ng chinh dén tirng bo gia khung,
phan phdi qua t6 van thao tac dé diéu khién cac
c6t va kich 1am viéc, qua dé diéu khién hoat déng
cac co cau cla gia khung. Khi can di chuyén gia,
trwdc hét phai trat tai cot thay lwe, rat cot 1én dé
xa néc ha xubéng nam trén khung d&; sau d6 cap
dich cho kich tién xa 14y khung d& lam diém tua
day xa noc di chuyén t&i vi tri yéu cau. Khi da dat
vi tri mong muén, cép dich cho cét thiy lwc dé
chéng chéc chan va hoan tat chu ky di chuyén.
Heé théng thdy lwc c6 van an toan bb tri trén cum
van dau cot, bdo vé khi ap lwc vuot qua ngudng
lam viéc, van tw dong xa& bot ap luwc dé dwa cot
vé trang thai lam viéc an toan. Cum xa dudi dwoc
diéu khién b&i kich xa dudi nham thu hdi than néc
va che chén d4t da lubng pha hda phia sau, dong
thdi bao vé cot pha hda phia sau; tAm chan guong
c6 thé dwoc sir dung sau khi khoan né min, trwéc
khi di chuyén gia, d& dam bao an toan cho nguoi
lam viéc bén duaoi.

Ky mé hiéu thiét bi:

GKQb/2000/1.6/2.4

Chiéu cao chéng thép nhét/cao nhét (m)
Lwe chéng (kN)
Gia khung qua 49

2. Két qua san xuéat ché tao va ap dung thor
nghiém thuc té

2.1. Céng tdc san xuéat ché tao

Gia khung qué d6 1a thiét bj chéng gitr thay lwc

lam viéc trong hadm 16, yéu ciu ky thuat an toan
cao do vay dé c6 san pham dap (ng yéu cau chat
lwong, an toan can dam bao chat ché day du cac
qui trinh tlr viéc nghién clru, tinh toan thiét ké,
thdm dinh cp phép san xuét ché tao, kiém dinh
th&r nghiém san pham theo dung cac tiéu chuan,
qui chuén an toan s dung thiét bi trong ham 10.
Trong d6 khau kiém soat chét lwong ché tao san
pham trong qua trinh san xuét déng vai trd hét strc
quan trong.

Hb so ban vé thiét ké dwoc Nhém thyc hién dé
tai Vién khoa hoc Cong nghé M6 Iap tuan tha dang
cac quy dinh thiét ké ché tao san phadm co khi,
phu hop céng nghé ché tao thiét bi trong nwéc.
Bo hd so thiét ké da duwoc Cuc Ky thuat An toan
va Méi trurng Cong nghiép thdm dinh, phé duyét
thiét ké theo van ban sb 1719/ATMT-ATKV ngay
09/10/2024, cho phép san xuat ché tao va ap dung
th&r nghiém trong ham 16. D& kiém soéat chéat lwong
trong qua trinh san xuat, nhém thuwc hién da xay
dwng day da bd quy trinh cdng nghé gia céng ché
tao cac cum két cu chinh d&c thu cda gia khung,
cu thé gdbm: Quy trinh cédng nghé han, Quy trinh
gia céng ché tao cum tdm chan gwong, cum xa
néc, cum xa dudi, cum khung d& di chuyén gia
va cac chi tiét truc chdt dién hinh. Bén canh do,
dé nang cao chét lwong, nhém nghién cliu xay
dwng chi tiét, cu thé quy trinh |&p rap, kiém tra chat
lwong cdng doan trong tirng khau sdn xuét, kiém
tra th&r nghiém hoat dong va huwéng dan van hanh
an toan thiét bi. Nhirng tai liéu nay 1a co s& dé san
phadm dwoc ché tao dung yéu ciu ky thuat, dam
bao chét lwong, phu hop véi cdng nghé thiét bi
ché tao trong nuéc, hwéng téi san xuat thwong
mai san pham.
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Viéc san xuét ché tao toan bo két ciu gia
khung qua dé GK 1600/1.6/2.4 duwgc thyc hién voi
s hop tac ctiia Cong ty CP Co khi Ubng Bi, don
vi cé truyén théng va kinh nghiém lau ndm trong
san xuat ché tao cac loai gian, gia chdng thay luc,
dwoc dau tw trang bi nhiéu may, thiét bi gia cong,
ché tao chuyén dung, hién dai nhu:

- Thiét bi phan tich xac dinh thanh phan hoa
hoc cta vat liéu, kiém tra dd bén cla vat liéu bang
phwong phap kéo, nén; kiém tra dd cirng bé mat
vat liéu.

- Hé théng thiét bj han tw dong; may kiém tra
khuyét tat méi han, Kiém tra chiéu day 1&p son,
ma.

- Thiét bj kiém tra vi chéng dap &rng QCVN
03/2017 BCT.

V&i sy tuan thd nghiém tdc qui trinh céng nghé
ché tao, sw giam sat kiém tra ch&t ché cta nha
may va don vi nghién ctru, san pham gia khung
qua do GKQD-2000/1.6/2.4 dwoc ché tao da dam
bao yéu cau ky thuat theo thiét ké, dam bao chat
lwong theo cac tiéu chi kiém tra theo QCVN dbi
v&i san pham chiju &p luc cao sir dung trong ham
16. S&n phdm 06 bd gia khung qua do GKQb-

MGH
[RAM KIEM BINK, THif Ngy
VI CHONG THUY Lyg

Hinh 2. Céng téc sén xuat ché tao va kiém dinh

2000/1.6/2.4 sau khi san xuat ché tao hoan thién
tai don vi sadn xuat da dwoc kiém dinh tai trung
tam kiém dinh 1 - B6 Cong thuwong va dwoc céap
gidy ching nhan kiém dinh an toan theo QCVN
03:2017/BCT - “Quy chuén ky thuat Quéc gia vé
an toan vi chéng thiy luc st dung trong mé than
hédm 16”. Dwéi day la mét sé hinh anh thuc té qua
trinh ché tao, kiém tra thtr nghiém trén mét béng
gia khung qua do GKQD-2000/1.6/2.4

2.2. Céng téc ther nghiém san pham

Viéc thtr nghiém thiét bj trong thuc té san xuét
c6 y nghia quan trong dé danh gia thuc té vé chét
lwong, hiéu qua cla sdn phdm ché tao. Trén co
s& khado sat cac 16 cho gia khung thay Iwc di dong
tai Quang Ninh, 16 cho I-6A-4 thudc mé Nam Mau
dwoc chon lam diém thr nghiém do diéu kién
cbng nghé khai thac phu hgp dac tinh ky thuat
lam viéc cla gia khung qua do, cu thé cong tac
trién khai thyc hién:

- Ngay 3/10/2025, Vién Khoa hoc Céng nghé
M@é-Vinacomin da phdi hop cung Cong ty than Nam
MAu-TKV théng nhét vi tri ap dung tht nghiém,
xay dwng phwong an van chuyén, 1ap dat va theo
déi hoat ddng thtr nghiém cua thiét bi gia khung
qua dé GKQDb-2000/1.6/2.4 tai 10 cho I-6A-4;

- Tt ngay 18/10/2025 dén ngay 23/10/2015,
Vién chuyén giao Céng ty than Nam Mau 06 bo
gia khung qua do GKQD-2000/1.6/2.4 tai MB +125
Céng ty than Nam MAu.

- T ngay 25/10/2025 dén 30/1/2026 Cong ty
than Nam Mau d3 trién khai cong tac van chuyén,
thao d&/lap dat thiét bi vao vi tri lam viéc va van
hanh, theo d&i danh gia hoat dong thuc té cla thiét
bi trong 16 cho' I-6A-4.

Sau hon 3 thang hoat dong, két qua tho
nghiém thuc té cho thay gia khung qua do GKQb-
2000/1.6/2.4 hoat dong dung tinh nang va théng
sb k¥ thuat thiét ké khi lam viéc déng bo véi gia
khung GCL-1600/1.6/2.4HT clia cong ty l&p trong
16 cho. Cac thong sb lam viéc do dwoc gdm chiéu
cao chdng gitr 1.600-2.400 mm, buwdc tién gwong
800 mm; tinh ddng bo gitra cac gia khung dam
bado hoat ddng nhw mot thé thdng nhéat. Bén cudi
thang 1 nam 2026, 16 cho da tién dwoc 30 ludng,
twong dwong khodng 25m theo phwong khai thac.
Dir liéu ap suat theo ddi trén cac cot chdng cla gia
khung qua do do dwoc dao dong trong khoang 26
+ 39,5 MPa; ndm trong gi&¢i han ap suét lam viéc
dinh mtre cla gia khung qua do. Ghi nhan thuc té
cho thay van an toan hoat ddng dung chirc nang:

gi4 khung qué dé6 GKQB/2000/1.6/2.4
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Hinh 3. Kiém tra lam viéc thuc té cia gia khung qué d6 GKQH/2000/1 .6/2.;1 tai 1o chg I-6A-4 Céng ty

than Nam Mau

van an toan tw xa khi ap lyc téng cao (déng hd ap
suat do vwot 40,5 MPa vao cac ngay 29/11/2025
va 04/12/2025, sau dé 6n dinh vé mc 32 Mpa).
C6 thé thay, trong thoi gian thtr nghiém lam viéc
thue té cha gia khung qua do GKQD-2000/1.6/2.4
trong 16 cho 1-6A-4 tir 25/10/2025 cho dén hét
thang 1/2026, danh gia so bd thuc té chat lwong,
thong sé ky thuat cia gia khung qua dd nhu sau:

- Hé thdng thay lwc: van, khéa diéu khién hoat
déng dung chirc nang; cot va kich thay lwe hoat
dong tron tru, khéng cé hién twong tut ap, mat ap
bat thworng hay ro ri dung dich. Mot sé ro ri nhd tai
dau néi bng thay lwc téi tay diéu khién do giodng
dau 6ng léch, rach da dwoc x ly bang thay giodng
va siét chat dau nébi.

- Két cAu co khi: trong qua trinh van hanh thir
nghiém chwa phat hién hién twgng cong vénh,
bién dang két ciu, bong tréc, nirt v& mdi han hay
hién twong ket, mac cGa cac bd phan di chuyén.
Hé khung d& da lién két ddng bd véi cac gia khung
thwdng trong 16 cho tao thanh hé thdng nhét, 6n
dinh; Cum xa dudi va tdm chén guwong hoat déng
hiéu qua trong viéc thu hdi than néc va che chén
d4t da sau pha hda, gép phan bao vé cot pha hda
phia sau va ddm bdo an toan cho céng nhan.

- V& an toan lao dong: cac bién phap an toan
dwoc thwc hién dung theo phé duyét va khoéng
xay ra sy c6 mét an toan lao déng nao trong qua
trinh hoat dong thr nghiém gia khung qua d6. San
phdm (rng dung da tao khodng khong gian rong réi
hon, 16i di lai an toan tai khu vwe tram dan déng
mang cao 16 chg, cai thién diéu kién di lai va tam
ly an toan cho nguwdi lao ddng khi van hanh thiét
bi trong 16 cho. Hinh 2 mé t& hinh anh thiét bi thir
nghiém trong thwc t& san xuét.

3. Két luan

T két qua san xuét ché tao, thr nghiém va

quan sat danh gia thwc té hoat dong, cé thé rat ra
mét s6 két luan sau:

- San pham san xuét ché tao phu hop véi qui
trinh, cong nghé, thiét bi gia cong san xuét hién cé
trong nwdc, co kha nang ché tao ndi dia hoa mirc
thwong mai.

- Chét lwong san phdm ché tao qua san xuét,
kiém dinh va th&r nghiém thuc té da dam bao cac
tiéu chan, qui chuan an toan hién hanh.

- Chirc nang, hiéu qua hoat déng cua thiét bj:
viéc ap dung gia khung qua dé da co gi¢i hoa
dwoc khau chéng gitr khu vwc tram dan dong
mang cao chan 1o cho va di chuyén gia chdng,
tang tinh 6n dinh hé thdng gia chéng nho lién két
khung d& gira cac gia, gilp giam dang ké thao
tac thd cong, cai thién didu kién di lai thao tac cho
ngwdi lao ddng, gidm thidu nguy co mat an toan.

Gia khung thay lwc qua d6 GKQD-2000/1.6/2.4
da dwoc ché tao va ap dung th&r nghiém thanh
cong tai 16 cho' 1-6A-4 md Nam Mau; thiét bi dap
(ng cac yéu cau ky thuat, hoat ddng én dinh, an
toan trong diéu kién thuwc té cia mé, da gép phan
cai thién diéu kién lam viéc va an toan cho nguoi
lao dong. V&i cac két qua da dat dwoc, Dé tai
“Nghién ctru thiét ké, ché tao gia khung thady luc
quéa dé chéng gitr trong pham vi tram dan déng
mang cao lo chg cét dai theo phwong tai cac mé
than ving Quang Ninh “ da dwoc hdi ddng nghiém
thu cdp nha nwéc danh gia tich cwc va nghiém
thu 1/2026. San pham cuia dé tai cé kha nang noi
dia hdéa va nhan réng cho cac 16 chg co diéu kién
twong tw tai Quang Ninh, gép phan thuc day phat
trién nganh co khi mé trong nwéc, nang cao ndng
lwc san xuét ché tao san pham déc thu s dung
trong nghanh mo.

Tai liéu tham khao:

[1] Vién Khoa hoc Céng nghé M6 - Vinacomin;
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Result of fabrication and practical application of hydraulic support frame for
transient GKQDD-2000/1.6/2.4 support in drive station of the longwall conveyor
I-6a-4 at Nam Mau coal company-TKV

MSc. Doan Ngoc Canh and Others - Vinacomin - Institute of Mining Science and Technology

Abstract:

Hydraulic support frame for transient GKQD-2000/1.6/2.4 is a produc of nation level research
project *“ Research, design and fabrication of hydraulic support frame for transient support within the
drive station of the longwall conveyor by section in Quang Ninh coal mine region” had fabricated in
Uong Bi machenical company and practical applicated at I-6a-4 longwall at Nam Mau coal company-
TKV. After more than 3 months of operation, testing results show on Hydraulic support frame for
transient GKOD-2000/1.6/2.4 operated correctly arrcording to its design features and specification
when combination working with support frame GCL-1600/1.6/2.4HT which installed by Company.
This article will summarize the results of manufacturing and practical application testing of GKQD-
200/1.6/2.4.
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THONG TIN KHOA HOC CONG NGHE MO M

KET QUA NGHIEN CUU TUYEN THU HOI THAN SACH TU SAN PHAM
NGOAI THAN MO THAN NA DUONG BANG THIET BI TUYEN BANG TAI

Tom tit:

ThS. Mai Viin Thinh, ThS. Nguyén Viin Hau
va nnk
Vién Khoa hoc Cong nghé Mo-Vinacomin

Bién tap: ThS. Nguyén Viin Minh

Bai bao trinh bay két qua nghlen ctbu tuyén thu hoi than sach trong san pham ngoai than (SPNT) mo
than Na Du’o‘ng bang thiét bi tuyen bang tdi quy mo phong thi nghiém do Vién Khoa hoc cong nghé Mo -
Vinacomin thiét ké ché tao. Két qud nghién ciru tuyén SPNT mé Na Dwong véi dé tro cap liéu 55%-56%
6 thé thu dwoc: (i) San pham than sach cé thu hoach 26%-27%, d¢ tro %36-%38,5; (ii) Pd thai thu
hoach 55% - 60%, do tro %65-%062; (iii) Bun tuyén thu hoach 13%-19%, do tro 58%-60%. Than sach
thu dwoc dam bao chat lirong cdp cho nha mdy nhiét dién Na Dirong.

1. M& dau

M6 than Na Dwong la mé than I&n cia Téng
cobng ty Cong nghiép md Viét Bac TKV - CTCP.
San pham than sach clia mé 1a nguén nguyén liéu
chinh c&p cho Nha may Nhiét dién Na Dwong |
(Hién dang hoat dong v&i yéu cau dé tro than cép
liéu < 38,5%) va Nha may Nhiét dién Na Duong Il
(Hién dang trong qué trinh xay dwng, yéu cau do
tro than cép liéu < 40%).

Than nguyén khai cia méd Na Dwong hién
dang dwoc khai thac bang céng nghé khai thac 16
thién bang phwong phap béc xuc chon loc tai cac
khu vie cla mé Na Dwong.

San pham ngoai than ciia mé than Na Dwong
hién nay chi yéu tir ngudn dat da 1an than hinh
thanh trong qua trinh khai thac than, dwgc thu hoi
ti than tén that theo cdng nghé khai thac, tiv cac
I&p kep mdng (khong cé kha nang boéc tach thu
héi than nguyén khai) trong céac tang dat da, hoac

Béang 1. San lwong SPNT va than nguyén

dwoc thu héi tlr xtic chon loc khi khai thac cac via
phu.

Sén pham ngoai than cia mé Na Dwong ¢
dac diém: (i) Cap hat cang nhd thi d6 tro cé xu
hwéng cang cao; (ii) Cé ham lwong chat béc (V*)
cao (trung binh 42,32%); Ham lwong lwu huynh
(Sk h) cao (trung binh 5,5%); dé bi phong héa bién
chat va tw chay, khi gap nwéc dé bi bé rdi vér vun,
bun hoa va tao ra méi trwdng axit cao.

Théng ké san lwong san phadm ngoai than va
san lwgng than nguyén khai ciia mé Na Dwong da
khai thac trong cac nam gan day duoc trinh bay
trong bang 1.

Nhan xét: Trong cac ndm gan day, san lvong
SPNT ctia mé than Na Dwong trung binh dat gan
220.570 tAn/nam, twong dwong gan 44,31% so
véi san lwgng than nguyén khai dwoc khai thac.
Theo lich khai thac than trong cac nam sap toi, san
lwong than nguyén khai sé dat trung binh khoang

khai mé Na Duong trong céc ndm gén day

B Thei gian Than ) San phém' Ty lé san lwong

thwe hién nguyén khai (tan) | ngoai than (tan) SPNT /TNK (%)
1 Nam 2018 578.234 3177 0,55
2 Nam 2019 586.293 117.744 20,08
3 Nam 2020 515.224 286.608 55,63
4 Nam 2021 482.301 338.633 70,21
5 Nam 2022 553.918 382.514 69,06
6 Nam 2023 516.585 284.728 55,12
7 Nam 2024 252.105 130.605 51,81
Trung binh 497.809 220.573 44,31
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Bang 2. Két qua phan tich xac dinh thanh phén dé hat SPNT md than Na Duong

T Caphat | THsoTNK | Détro Luy tich (+) Luy tich (-)
(mm) (%) A (%) TH(%) | A*(%) | TH(%) | A*(%)
1 +200 15,33 61,05 15,33 61,05 100,00 | 55,67
2 | 80-200 16,99 57,75 32,32 59,32 84,67 54,70
3 50-80 12,10 55,86 44,42 58,37 67,68 53,93
4 35-50 6,41 55,33 50,83 57,99 55,58 53,51
5 25-35 5,07 48,02 55,90 57,09 49,17 53,27
6 15-25 11,00 45,36 66,90 55,16 44,10 53,88
7 10-15 4,80 57,90 71,70 55,34 33,10 56,71
8 1-10 19,58 55,91 91,28 55,46 28,30 56,50
9 0-1 8,72 57,84 100,00 55,67 8,72 57,84
10 Cong 100,00 55,67
1 0-10 28,30 56,50
12 10-35 20,87 48,89
13 10-80 39,38 52,08
14 0-35 49,17 53,27
15 +80 32,32 59,32

1.010.000 t&n/n&m, do d6 san lwong SPNT trung
binh sé& dat twong ng khodng 450.000 tAn/nam.

2. LAy mau, chuan bi mau

2.1. LAy mau

Dé phuc vu céng tac nghién ctru, nhém nghién
ctvu da phdi hop véi Cong ty than Na Dwong -
VVMI thuc hién Iy mau SPNT tai md than Nan
Dwong. Mau SPNT sau khi 14y, dwoc tron déu, gia
cbng, gidn lwoc tai md, sau d6 van chuyén vé Ha
No6i phuc vu cho nghién ctru thi nghiém (hinh 1).

2.2. Chuan bi mau thi nghiém

Mau SPNT tai Ha Noi tiép tuc dwoc gia cong
gian lvoc dé 14y cac mau phuc vu cho céc thi
nghiém: (1) Phan tich xac dinh thanh phan do6 hat
theo TCVN 251:2018; (2) Phan tich thanh phan ty
trong, dac tinh kha tuyén theo tiéu chudn TCVN
252:2007; (3) Céac thi nghiém tuyén SPNT béng
thiét bi tuyén bang tai quy mé phong thi nghiém.

3. Két qua nghién ctru, dé xuat cong nghé
sang tuyén ché bién SPNT mé Na Dwong

3.1. Két qua nghién ciru thanh phan dé hat
SPNT mé Na Dwong

Nhén xét vé thanh phan do6 hat SPNT md Na
Duwong:

- Do tro SPNT moé Na Duwong Ak = 55,67%

- Cép hat 0-10 mm c6 ty lé thu hoach 28,30%,
do tro cao 56,50% khong thé tiéu thu dwoc, can
dwoc sang tach ra khdi SPNT dé dwa tuyén nang
cao chéat lwong.

- C4p hat 10-80 mm c6 ty 1& thu hoach 39,38%,
do tro 52,08%, can dwoc tuyén nang cao chét
lwong méi dap (rng yéu cau tiéu thu.

- C4p hat +80 mm c6 ty I& thu hoach 32,32%,
do tro cao 59,32% can duwoc nhat tay loai bét da
I&n, than va trung gian con lai dap xuéng -80 mm
dé dwa tuyén nang cao chat lwong cung véi cap
hat 10-80 mm.

3.2. Két qua nghién ctru dic tinh kha tuyén
SPNT mé Na Dwong

Sau khi gia céng phan tich sang SPNT, cac cap
hat 1-10 mm va 10-80 mm dwoc |4y mau va tién
hanh thi nghiém phan tich chim ndi. Két qua phan
tich chim ndi cac cap hat 1-10 mm, 10-80 mm cla
cac mau SPNT duwoc trinh bay trong bang 3 va
bang 4, dd thj cac duwdng cong kha tuyén ctia cac
cap hat twong trng dworc trinh bay trong cac hinh
1va hinh 2

Nhan xét:

- Céc cép hat 1-10 mm, 10-80 mm ctia SPNT
c6 tinh kha tuyén thudc loai trung binh tuyén dén
dac biét kho tuyén khi tuyén tai ty trong twong (rng
tr 1,90 dén 1,60;

- Dw kién khi tuyén SPNT cép hat 1-10 mm
tai ty trong 1,80 thu dwoc: (i) Than sach dé tro
38,50%, chiém ty 1& 23,87% trong cap 1-10 mm (ii)
Da c6 do tro 64,21%, chiém ty 1é 76,13% so trong
cap 1-10 mm

- Khi tuyén SPNT céap hat 10-80 mm tai ty trong
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Bang 3. Két qud phan tich chim néi SPNT cép hat 1-10 mm

Thu hoach (%) Phan néi Phan chim TH phan ty
Cap ty Do tro Thu , Thu . trong lan
trgpngy Trong | Trong ) hoach Dkg t:,ro hoach D‘? t:,ro céngiS F+
cap NK Sy (%) AX (%) Sy (%) Ax (%) 0,1 (%)
-1,5 9,77 1,59 23,66 9,77 23,66 100,00 | 58,07
1,5-1,6 5,00 0,81 45,75 14,77 31,14 90,23 61,80
1,6-1,7 4,67 0,76 48,50 19,44 35,31 85,23 62,74 9,67
1,7-1,8 4,43 0,72 52,51 23,87 38,50 80,56 63,56 9,10

1,8-1,9 11,17 1,82 56,33 35,04 44,18 76,13 64,21 15,60
1,9-2,0 27,12 4,42 57,79 62,16 50,12 64,96 65,56 38,29
+2,0 37,84 6,17 71,13 100,00 58,07 37,84 71,13
Cong 100,00 16,30 58,07
Bun 16,76 3,28 45,34
Téng 100,0 19,58 55,94

Bang 4. Két qua phéan tich chim néi SPNT cép hat 10-80 mm

Thu hoach (%) Phan néi Phan chim TH phan ty
Capty Do tro Thu . Thu . trong lan
trong T:;’ng TII’:I)’I(IQ (%) hoach 2,? (f;‘)) hoach gko (f;c); candrz
P Sy (%) 7| Sy(%) ° 0,1 (%)
15 14,14 5,22 3157 | 1414 | 31,57 | 100,00 51,60
1,5-1,6 14,42 5,33 3812 | 2856 | 3487 | 8586 54,89
1,6-1,7 12,83 4,74 4324 | 4139 | 3747 | 7144 58,28 27,25
1,718 9,01 3,33 4565 | 5040 | 3893 | 5861 61,58 21,85
1,8-1,9 6,51 2,41 4888 | 5692 | 4007 | 49,60 64,47 15,53
1,9-2,0 6,93 2,56 5264 | 6385 | 4143 | 43,08 66,83 13,44
+2,0 36,15 13,35 | 69,55 | 100,00 | 51,60 | 36,15 69,55
Cong 100,00 | 36,93 | 51,60
Bun 6,22 2,45 59,11
Téng 100,0 39,38 | 52,06
Ty trong (g/em”) 1y trong (z/em’)
0 20 1,9 1,8 1,7 1,6 15 100 0 20 1918 1.7 16 15 100
\ 90 P 10 — e 90
h il w ol LN T [
VA " } N
L "3 LUV E
TN “ T «
LA Wt AR TN Wz
\\ ‘\ w E r ’\ N \\ w
RN W , \ , \ Ll
10 0 10 20 30 40 50 60 70 80 90 1000 1 0 10 20 30 40 S50 60 70 80 90 mno
Do tro A¥ (%) R ) D tro A* (%) . ]
Hinh 1. Cac dwong cong kha tuyén cap hat Hinh 2. Céc duong cong kha tuyén cép hat
1-10 mm, mau SPNT mé than Na Duong 10-80 mm, mau SPNT mé than Na Duong

1,80 thu duwoc: (i) Thgn sach dd tro 38,93%, chiém  64,47%, t)”/ I& 49,60% so trong cg‘ép 10-80 mm.
ty 1& 50,40% trong cap 10-80 mm (ii) Ba cé do tro 3.3. Két qua thi nghiém tuyén cac mau SPNT
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Bang 5. Két qua trung binh thi nghiém tuyén céc méu cdp hat SPNT bang thiét bj tuyén bang tai

TT San pham

ng:oggl TH so vé&i| Do tro
(?M Pl mau (%) | A (%)

1 | Thi nghiém 1: Tuyén SPNT cép hat 0-10 mm

1.1 | Than vao tuyén

100,00 28,30 56,49

1.2 | Cédc sé&n pham sau tuyén

100,00 28,30 56,49

a | Than sach sau tuyén cap hat 0-10 mm 21,96 6,21 37,62
b |Da thai sau tuyén cip hat 0-10 mm 39,73 11,24 64,65
c Bun tuyén 38,31 10,84 58,85
2

Thi nghiém 2: Tuyén SPNT cap hat 10-35 mm

2.1 | Than vao tuyén

100,00 20,87 48,98

2.2 | Céc san pham sau tuyén

100,00 20,87 48,98

Téng hop thi nghiém 1 va 2

a | Than sach sau tuyén cip 10-35 mm 51,36 10,72 37,50
b |Da thai sau tuyén cip 10-35 mm 19,20 4,01 65,10
c Bun tuyén 29,44 6,14 58,49
3

3.1 | Than vao tuyén

100,00 49,17 53,30

3.2 | Cdc san pham sau tuyén

100,00 49,17 53,30

Than sach (Sau tuyén c&p 0-10 va 10-35 mm) 34,44 16,93 37,54

D& thai (Sau tuyén cép 0-10 va 10-35 mm) 31,02 15,25 64,77

34,55 16,99 58,72

a

b

¢ | Bun (Sau tuyén cép 0-10 va 10-35 mm)

4 | Thi nghiém 3: Tuyén SPNT cép hat 0-35 mm

4.1 | Than vao tuyén

100,00 49,17 53,29

4.2 | Céc san pham sau tuyén

100,00 49,17 53,29

a | Than sach sau tuyén cip 0-35 mm 28,99 14,25 39,54
D4 thai sau tuyén cap 0-35 mm 39,39 19,37 62,83
Bun tuyén 31,62 15,55 54,01

bang thiét bj tuyén bang tai quy mé phong thi
nghiém

Két qua trung binh cla cac thi nghiém tuyén
& ché do tuyén tbi wu khi tuyén cac mau SPNT
mé Na Duong cép hat: 0-10 mm; 10-35 mm; 0-35
mm béng thiét bi tuyén bang tai quy mé phong thi
nghiém do Vién Khoa hoc céng nghé Mé thiét ké
ché tao, dwoc trinh bay trong bang 5.

Nhan xét:

T két qua trung binh thi nghiém tuyén cac
mau cap hat SPNT béng thiét bj tuyén bang tai
cho thay:

- Khi tuyén riéng tirng cap hat 0-10 mm va 10-
35 mm thi tdng cong cac san pham sau tuyén thu
dwoc la (muc 3, bang 5):

+ Than sach cé dd tro 37,54%, chiém ty 1é
34,44% so trong cip (twong dwong 16,93% so

SPNT)

+ D4 thai co d6 tro 64,77%, chiém ty 1& 31,02%
so trong cép (twong dwong 15,25% so SPNT)

+ BUN c6 dd tro 58,72%, chiém ty 1& 34,55% so
trong cép (twong dwong 16,99% so SPNT)

- Khi tuyén c&p hat 0-35 mm ctia SPNT (Tuyén
gop chung ca 2 cép hat 0-10 mm va 10-35 mm)
thi cac san phdm sau tuyén thu dwoc 1a (muc 4,
bang 5):

+ Than sach cé dd tro 39,54%, chiém ty 1é
28,99% so trong cap (twong dwong 14,25% so
SPNT)

+ D4 thai co d6 tro 62,83%, chiém ty 1& 39,39%
so trong cép (twong dwong 19,37% so SPNT)

+ BUN c6 dd tro 54,01%, chiém ty 1& 31,62% so
trong cép (twong dwong 15,55% so SPNT).

- Nhw vay, khi tuyén riéng tirng cap hat 0-10
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Hinh 3. Thi nghiém tuyén SPNT bang thiét bj
tuyén béng tai tai phong thi nghiém

mm va 10-35 mm thi hiéu qua tuyén cao hon
(Than sach c6 dd tro thip hon va ty I& thu héi cao
hon) so véi khi tuyén chung toan bo cép hat 0-35
mm.

- Khi tuyén SPNT béng thiét bi tuyén bang tai,
cép liéu vao tuyén cé c& hat khac nhau thi ché do
tuyén tdi wu cling khac nhau.

3.4. Bé xuét cong nghé sang tuyén ché bién
SPNT mé Na Dwong

Dé xuét cong nghé sang tuyén ché bién SPNT
mé Na Dwong dwa trén cac co s& can ctv: Két qua
nghién ctu dac diém tinh chét, d&c tinh kha tuyén
SPNT mé than Na Dwong, két qua thi nghiém
tuyén SPNT md Na Dwong, yéu cau cla ho tiéu
thu than Na Dwong:

- Trong SPNT mé Na Dwong, c&p hat cang min
thi do tro c6 xu hwéng cang cao. Vi vay co thé xir
ly gidm dd tro SPNT bang céach: (i) Sang khé tach
than cam cép hat min 0-10 mm dé tuyén riéng cap
hat nay; (i) Nh&t tay loai bd da cap hat Ion sau
sang tach cip hat I&n, phan than va trung gian
con lai dwoc dap xudng - 80 mm dé dua di tuyén
cung v&i cap hat 10-80 mm ban dau dé thu hoi
than sach.

- SPNT md Na Duong ¢ tinh kha tuyén thudc
loai hoi kho tuyén dén dic biét khé tuyén tai ty
trong phan tuyén twong (ng tr 1,90 dén 1,60.

- Két qua da thtr nghiém tuyén than Na Duong
bang cdng nghé tuyén khi cho thdy Céng nghé
tuyén khi c6 hiéu qua rat thap khi tuyén than Na
Duwong.

- Két qué thi nghiém tuyén cac mau SPNT mé
Na Dwong bang thiét bi tuyén bang tai quy md

phong thi nghiém do Vién Khoa hoc céng nghé
M6 thiét ké ché tao da thu héi dwoc than sach dap
(ng yéu cau tiéu thu va cé hiéu qua tuyén cao
(muc 3.3).

Két qua dé xuat so dd cong nghé tuyén ché
bién SPNT mé Na Dwong dwoc trinh bay & hinh 4.
M6 ta tém tét lwu trinh cdng nghé nhw sau:

DAt da I&n than (SPNT) (A* > 50)%

Sang song finh 200x200
| v
Sang rung 2 Iu6i 10mm, 80mm Méy xic loai bé 64 va

cha sat than v& xuéng
cd hat -200 mm

—_—

,m‘[Tan}_,

-10 10-80 +80

Béng nhét tay

ra' Than
2 -80

pathai | P

+80

Than sach

Thiét bj tuyén bang tai
ba Than

Sang khtr nuéc lwdi 1 mm

Bun tuyén

Cép cho NMND Na Duong ]

Thai l
Hinh 4. Pé xuét so d6 cdng nghé sang tuyén
ché bién SPNT mé Na Dwong béng thiét bj tuyén
béng tai

- SPNT dwoc cap vao sang ghi tinh 200 mm.
Cép hat +200 mm trén sang dwoc x& ly bdng may
xuc lam nhd so b, két hop thi cong loai bd da mé
c6i, da xit. Phan than va trung gian con lai dwoc
xuc van chuyén cép tré lai day chuyén. Cép hat
0-200 mm dwoc cép vao sang rung 2 lwdi 10 mm
va 80 mm tach ra cac san pham:

- C4p hat 80-200 mm dwoc nhét tay loai bd da,
phan than va trung gian con lai dwoc dap xubng
-80 mm sau d6 dwoc hoa cung cap hat 10-80 mm
ban dau, cap vao thiét bi tuyén bang tai dé thu hoi
than sach.

- Phan cam sét 0-10 mm db tro cao dwoc tuyén
riéng bang thiét bj tuyén bang tai dé thu hdi than
sach

Than sach sau tuyén cac cap hat 10-80 mm va
0-10 mm, dat dd tro khodng 38,5% dwoc chuyén
vé kho chira, sau d6 dwa di tiéu thu ngay hodc
dwoc pha tron véi cac chiing loai than khac dé 1ay
ra than thwong pham dat yéu ciu chat lwong cap
cho cac ho tiéu thu.

3.5. Dw kién cdc san pham thu dwoc khi dp
dung céng nghé sang tuyén ché bién SPNT mé
Na Dwong bang thiét bj tuyén béang tai

KHCNM SO 1/2026 * TUYEN, CHE BIEN THAN - KHOANG SAN



B\ THONG TIN KHOA HOC CONG NGHE MO

Can cv két qua nghién ctru thanh phan dd hat,
d&c tinh kha tuyén, dic diém tinh chat SPNT mé
Na Dwong va cac két qua thi nghiém tuyén SPNT
baéng bang tai phong thi nghiém, du kién cac san
phdm thu dwoc khi 4p dung day chuyén céng
nghé sang tuyén ché bién SPNT mé Na Dwong
bang thiét bj tuyén b&ng tai nhw trong bang 6.

Bang 6 Duw kién cac san pham thu duoc khi 4p
dung déy chuyén sang tuyén ché bién SPNT mé
Na Duwong béng thiét bj tuyén bang tai

Thu |Dotro San
TT | Sanpham | hoach, | Ak Ivong
(%) (%) | (tan/nam)
Cép lieu
1. SP[\IT vao 100,00 | 55,67 | 450.000
tuyén
o, | CaCsAN 100,00 | 55,67 | 450.000
pham
2.1 | Than sach 26,50 | 38,50 119.250
2.2 | Thai 73,50 | 61,86 | 330.750
ba 56,52 | 62,70 | 254.342
Bun 16,98 | 59,05 76.408
4. Két luan

Trén co s& két qua nghién ctru thanh phan do
hat, d&c tinh kha tuyén, dic diém tinh chat SPNT

mé Na Dwong va cac két qua thi nghiém tuyén
SPNT quy md phong thi nghiém cho thdy cé thé
ap dung thiét bj tuyén bang tai vao thuc té dé
tuyén nang cao chét lwong SPNT mé Na Duong,
dw kién tuyén SPNT mé Na Duwong (d6 tro 55%-
56%) bang thiét bi tuyén bang tai cé thé thu duoc:
(i) S&n pham than sachd6 tro 36%-38,5%, ty 1& thu
hoach 26%-27%; (ii) Ba thai do tro 62%-65%, ty 1&
55% - 60%; (i) Bun tuyén do tro 58%-60%, ty l&
13%-19%. Két qua &p dung tuyén SPNT sé tan thu
tai nguyén, gidam 6 nhiém méi trudng, nang cao
hiéu qua san xuét kinh doanh cho Céng ty than Na
Dwong va c6 thé mé rong ap dung cho cac don vj
san xuat than khac c6 diéu kién twong tw.

Tai liéu tham khao:

[1]. Nguy&n Van Minh, Mai Van Thinh, Doan
Van Thanh, Nguyén Van Hau va nnk (2025), “Béo
céo két qua nghién ctru tinh khé tuyén than nguyén
khai, sén phdm ngoai than mé than Na Duong’.

[2]. Mai Van Thinh va nnk (2021), Bao cao
téng két: “Nghién ctru khdo sat danh gig xac dinh
chi tiéu dé tro cda than nguyén khai, sdn phdm
ngoai than, dé thai sau sang tuyén ctia mé than
Na Duwong”

Research results on recovery selection of clean coal from non-coal products of Na
Duong coal mine using conveyor selection equipment

MSc. Mai Van Thinh, MSc. Nguyen Van Hau and Others
Vinacomin - Institute of Mining Science and Technology

Abstract:

This article present researching result on recovery selection of clean coal from non-coal products
of Na Duong coal mine by using conveyor selection equipment with laboratory scale, was design and
make by Institue Mining Science and Technology. The research results on selection non coal product
of Na Duong with ash content of 55-56% can be got: (i) clean coal product around 26-27%, with ash
content 36-38,5%, (ii) waste rock around 55-60%, with ash content 62-65%, (iii) Mud selection around
13-19%, with ash content 58-60%. Clean coal obtained is quality guaranteed for supply to Na Duong
thermal power plant.
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MO RONG LINH VU'C KIEM PINH THIET BI PHONG NO - KHO KHAN,
THACH THUC VA CO HOI

Tom tit:

ThS. Nguyén Viét Phuwong
ThS. Nguyén Xuin Nam
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: ThS. Pham Chédn Chinh

Bai bao trinh bay mot s6 ddc diém néi bat trong cong tac kiém dinh thiét bi phong né, dwa ra mét
80 giai phap, dé xuat co ban nham mao réong quy mo, linh vuc kiém dinh va mo rong ra cac don vi bén
ngoai Tap doan Cong nghiép Than — Khoang san Viét Nam.

1. bat van dé

Nganh Than Viét Nam trong nhiéu thap ky qua
da va dang gilr vai tro quan trong trong bdo dam
an ninh nang lwvong quéc gia. Hoat dong khai thac
than, dic biét la khai thac than ham I6 ludn an
chtva tiém tang vé nguy co chay nd, doi hdi yéu
cau nghiém ngét vé an toan lao dong va an toan
thiét bi, trong d6 cong tac kiém dinh thiét bi dién
phong né dong vai tro then chét trong viéc phong
nglra s cb chay nd khi md, gép phan giam thiéu
tai nan lao dong va ddm bdo hoat dong san xuét
6n dinh.

Trung Tam An Toan Md - Vién Khoa hoc cong
nghé Mé - Vinacomin la don vi co bé day kinh
nghiém trong Iinh vuc kiém dinh thiét bj phong
nd phuc vu nganh than trong nhiéu ndm qua, gép
phan quan trong vao viéc chudn hoéa thiét bj va
nang cao hiéu qua quan ly an toan cho cac don vi
khai thac than trén pham vi ca nwéc.

Trong giai doan hién nay, nganh Than dang
bwdc vao qua trinh didu chinh vé quy mé va co
cAu, yéu cau bao vé méi trwdng va nang cao mirc
dé an toan ngay cang khé khan phirc tap. Xu
hwéng nay sé kéo theo sy thay déi v& nhu cau
kiém dinh thiét bi phong nd dat ra thach thic Ion
dbi voi cac don vi kiém dinh néu tiép tuc phu thudc
vao cac linh vwec va thi trwong kiém dinh truyén
théng.

2. Cong tac kiém dinh thiét bj phong né hién
tai cia Trung Tam An Toan Mé - Vién Khoa hoc
coéng nghé Mé - Vinacomin

Hién tai Trung Tam An Toan Mé - Vién Khoa
hoc cdng nghé Ma - Vinacomin 1a té chirc da diéu
kien dé thwc hién kiém dinh thiét bi phong nd, kiém
dinh cot chéng thay lwc, thir nghiém, hiéu chuén
phwong tién do khi, chirtng nhan cac san pham

hang hoéa cé khd ndng gay mat an toan thudc
pham vi quan ly ctia Bd Céng Thwong. Van dé
dat ra trong nhirng nam t&i Trung Tam An Toan
Mo - Vién Khoa hoc cong nghé Mé - Vinacomin
phai lam thé nao dé vira duy tri hiéu qua cac cong
tac kiém dinh da dwoc chi dinh thwc hién, viva mé
rong pham vi quy md va linh vyc ra ngoa| nganh
nhdm bdo ddm va mang lai sy phat trién bén virng
linh vwe kiém dinh cua Trung Tam An Toan M? -
Vién Khoa hoc céng nghé Mé - Vinacomin.

Trong nhirng ndm qua xwong sbéng cia Coéng
tac kiém dinh van la kiém dinh cac thiét bi phong
nd. Cong tac kiém dinh nay chu yéu tap trung vao
bdn loai hinh kiém dinh gdm: kiém dinh kiéu (mau),
kiém dinh 1an dau, kiém dinh dinh ky va kiém bat
thwdng (sau stra chira).

- Hinh th&rc kiém dinh kiéu (mau) s lwong
kiém dinh hdng ndm khéng nhiéu

day la hinh thitrc kiém dinh yéu cau co s& kiém
dinh phai dap (rng dwoc yéu cau cao vé trang thiét
bi ky thuat déng thoi can bod kiém dinh can c6 nang
lwe va trinh d6 chuyén mén cao. Xuyén sudt qua
trinh kiém dinh trong nhiéu ndm qua, hinh thirc
kiém dinh mau ctia Trung tdm an toan Mé van ludn
la don vi dng du mang lai sw tin twéng vé chat
lwong san phdm sau kiém dinh cho khach hang
kiém dinh va don vi st¢ dung sé&n pham sau kiém
dinh.

Duwéi day la mot sd hinh anh cac can bod kiém
dinh thuc hién cong viéc kiém dinh kiéu (mau) tai
Trung tdm an toan M (hinh 1- hinh 4).

- Kiém dinh 14n dau ap dung cho hang héa
xuét nhap khau va san xuat maéi, Trong 7 ndm qua
Trung tam da thwc hién kiém véi sé lwong cu thé
trong bang 1.

- Kiém dinh dinh ky cac déi twong thiét bj dién
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Hinh 03. Thuc hién thir nghiém xac dinh épr suat

né chuén
Bang 1. S6 lvong da thuc hién kiém dinh lan dau,
ter 2019 dén nay
y .. | S6 lwgng kiém dinh
STT | Nam thwc hién 13n &;“;3 (thiét bi)
1 N&m 2019 17.086
2 N&m 2020 10.714
3 Nam 2021 6.417
4 N&m 2022 7.983
5 N&m 2023 8.285
6 Nam 2024 14.859
7 N&m 2025 12.022

phong nd va thiét bi an toan, thi trwong lam viéc
tap trung vao cac Mé thudc tap doan Than khoang
san Viét Nam va cac khu cong nghiép dong trén
dia ban thudc cac tinh Ha Noéi, Hai Phong, Béc
Ninh, Thai Nguyén...

Tw ndm 2019 dén nay, Trung tdm da phdi hop
v&i cac don vi thye hién cong tac kiém dinh dinh
ky bao gébm kiém dinh dinh ky thiét bi dién phong
nd va kiém dinh dinh ky cac thiét bi an toan (may
do khi cdm tay, may do gié, may ban min...). Mac
du sbé lvgng cé tdng nhwng van con mét sé don vi

Hinh 02. Thuc hién thir nghiém xac dinh tinh
khéng lan truyén bt chay bén trong

Hinh 04. Thuc hién thir nghiém hién twong qua
ap suét
khong thyc hién kiém dinh ma chi tién hanh kiém
tra theo quy dinh tai Diéu 106 ctia QCVN 01:2011/
BCT dan dén thiéu co s& phap ly (khéng cé GCN
kiém dinh). Sé lwong cu thé trong bang 2.
Bang 2. Sé lwong da thuc hién kiém dinh dinh ky,
tce ndm 2019 dén nam 2025

S6 lwgng kiém dinh
STT | Nam thwc hién dinh ky TB!’N va
TBAT (thiét bi)
1 Nam 2019 1.647
2 Nam 2020 4.204
3 Nam 2021 9.818
4 Nam 2022 7.979
5 Nam 2023 12.960
6 Nam 2024 19.794
7 Nam 2025 11.026

Tinh riéng nam 2025 sb lwong thiét bi phong
nd dwoc kiém dinh dinh ky tai Céng ty héa chét
M6 MicCo Thai binh, Nha may loc héa dau Dung
Quét thudc Cong ty loc héa dau Binh Son, nha
may nhiét dién Séng Hau... sb lwong thiét bj 1&n
dén 2600 thiét bi chiém ti 1& 23,5% tong sb thiét bi

KHCNM SO 1/2026 * AN TOAN MO



THONG TIN KHOA HOC CONG NGHE MO M

kiém dinh dinh ky.

Thuc té cho thdy nhitng nd lwc mé rong thi
trwong trong nhirng nam qua va nam 2025 da
c6 két qua kha quan, con sb 23,5% la dong luc,
la khich 1& to Ién @& Trung Tam An Toan M6 -
Vién Khoa hoc cong nghé Mé - Vinacomin tiép tuc
khang dinh hwéng di dung dén ctia minh.

- Kiém dinh bat thworng ap dung cho cac déi
twong thiét bi phong nd sau stra chiva. Trung tam
da phdi hop thwe hién kiém dinh cac thiét bi nay
véi mot sb don vi trong TKV va cac don vi ngoai
nganh. Tuy nhién, nhiéu thiét bi sau stra chiva
méi chi dwoc kiém tra mot sd théng sd co ban
(dién tr& cach dién, d6 bén cach dién...) va duwa
vao s dung, viéc nay anh hwéng dén chat lvong
cing nhw thi tuc phap ly theo yéu ciu cta TKV
va Bo Cong Thuwong. Sé lwong thiét bi thuc hién
dwoc néu chi tiét trong bang 3.

Bang 3. Két qua kiém dinh bat thuong, tir ndm
2019 dén ndm 2025

y .. | S6 lwong kiém dinh

STT | Nam thye hien | thl.rb'ig (thiét bi)
1 N&m 2019 60
2 Nam 2020 420
3 N&m 2021 680
4 N&m 2022 510
5 Nam 2023 598
6 Nam 2024 229
7 N&m 2025 180

Nhin vao nhitng con sbé ta thdy trong nhirng
nam gan day Trung Tam An Toan Mé - Vién Khoa
hoc cdng nghé Mé - Vinacomin van dang duy tri
duoc sb lwong kiém dinh nhé vao Trung tam An
toan Mo ludén cé dwoc sw nang dong nhay bén
va sw chi dao quan tadm sat sao clia cac lanh dao
Vién va lanh dao Trung tadm, bén canh do la co s&
hé thdng phong thi nghiém dwoc trang bi dau tw
hién dai day dd va bai ban cuing véi ddi ngii nhan
lwe cé trinh d6 cao gidu kinh nghiém lam viéc trén
tinh thAn Chinh xac — Trung thwc - Khach quan,
thoi gian thwe hién kiém dinh nhanh gon, tra két
qua kiém dinh cho khach hang kip thoi, nhitng
didu nay da goép phan xay dwng lén uy tin va vi
thé cta Trung tdm trong linh vyc kiém dinh thiét
bi phong nd.

Géan day Trung Tam An Toan M4 - Vién Khoa
hoc cong nghé Mé - Vinacomin cling da thanh
coéng trong viéc dwoc chi dinh kiém dinh céac

phuwong tién do khi va chirng nhan danh gia sw
phu hop thiét bi hang hoa thudc nhém 2 didu nay
cing gép phan mé rong thém thi trudng gép phan
tang thém doanh thu cho Trung tam va thu nhap
cho nguwoi lao dong.

3. Pay manh, mé& rong linh vwe va thj trwong
kiém dinh ra cac don vi ngoai nganh: Hwéng
di tat yéu cho sw phat trién bén virng ctia cong
tac kiém dinh.

Trong bdi canh nén kinh t& dang cé nhirng
chuyén dich manh mé hwéng téi nang lwong
xanh, gidm dan sy phu thudc vao khai thac khoang
san tho, cung v&i ap lwc canh tranh tr cac don
vi kiém dinh khac 14 nguyén nhan thdi thuc Trung
Tam An Toan M6 - Vién Khoa hoc cong nghé Mé
- Vinacomin tim kiém ting thém thi trwong kiém
dinh va mé rong linh vee kiém dinh sang cac déi
twong khac nhw: siéu am méi han, kiém dinh Pin,
Kiém dinh ctra chéng chay ...

Viéc mé rong kiém dinh khong chi la giai phap
tang doanh thu, ma con la trach nhiém cta mét
don vi khoa hoc [am cong tac kiém dinh trong viéc
déng goép vao sy an toan chung cGa nén cong
nghiép quéc gia.

V6&i sy bung né cla cac tda nha cao tang va
nha xwdng cdng nghiép, nhu ciu kiém dinh ctra
chdng chay la rat I&n. Day la linh vec doi hdi cac
thiét bi thtr nghiém dbt mau quy mé Ién ma Trung
tam hoan toan cé ndng lwc dau tw va van hanh
dwa trén kinh nghiém vé kiém dinh vat liéu khang
chay dung trong trong mé.

Siéu am méi han Day 1a nhirng dich vu ky thuat
co ban nhung thiét yéu trong moi cong trinh xay
dwng va nha may co khi. Viéc ap dung cong nghé
siéu am méi han giup danh gia do an toan clia cac
két cu thép, bén bé ap lwc ma khoéng pha hay
cAu tric — mot thé manh ma cac ky sw cia Trung
Tam An Toan M6 - Vién Khoa hoc cong nghé Mé
- Vinacomin da thwc hién thuan thuc

Kiém dinh Pin va Ac quy — Dén dau xu huéng
xe dién Trong béi canh Viét Nam dang ddy manh
chuyén déi sang xe dién (EV) va nang lvong tai
tao, viéc kiém dinh an toan chay né cho hé thdng
pin, &c quy la mot thi trwdng ddy tiém nang. Trung
tam c6 thé tan dung kién thirc vé phong chay né
héa chat dé& xay dwng cac quy trinh kiém dinh tiéu
chuén cho linh vwc nay.

Pé hién thwc héa muc tiéu nay, Trung tam
An toan M6 - Vién Khoa hoc cong nghé Mo -
Vinacomin can thwc hién ddng bd cac giai phap:
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Mot 1a: Dau tw ha tang k§ thuat: Nang cap hé
thdng may maéc thtr nghiém hién dai d& dap ng
cac tieu chuan quéc té ngoai nganh than.

Hai la: Dao tao ngudn nhan luc: Bdi dwdng doi
ngl kiém dinh vién khéng chi gidi vé ky thuat ma
con phai am hiéu vé luat phap, tiéu chuén thwong
mai trong va ngoai nwéc.

Ba la: S6 hoa cong tac kiém dinh: Ap dung
phan mém quan ly, tré két qua online dé nang cao
trai nghiém khach hang, tao loi thé canh tranh vé
dich vu.

4. Két luan

Sw chuy&n minh t&» moét don vi phuc vu céac
don vi trong Tap doan sang moét td chirc kiém
dinh da nganh, phuc vu thj trwong rong I&n hon la
mot buwdc di tat yéu va day trién vong ctia Trung
tdm An toan Mo - Vién Khoa hoc cong nghé Mé -
Vinacomin. V&i nén tang ky thuat virng chac va
tinh than ddi mai, tin rng trong twong lai gan,
thwong hiéu “Trung tdm An toan Md” sé khoéng

chi hién dién noi hdm sau ma con tré thanh bao
chirng an toan cho cac céng trinh, nha may va san
pham cdng nghiép trén khap dai dat hinh chir S.

Tai liéu tham khao:

1. TCVN 5868 (ISO 9712), Thir khbng pha hay
- Trinh d6 chuyén mén va cép chiing chi cé nhan
thtr khéng pha hay.

2. TCVN 11760:2016 (ISO 11666:2010), The
khéng phé hiy méi han - Thir siéu &m - mirc chép
nhan.

3. I1SO 5577, Non-destructive
Ultrasonic testing — Vocabulary.

4. Tiéu chuan qubc gia TCVN 10888-0:2015;
TCVN 10888-1:2015 (khi quyén né - Phan 0 Yéu
céu chung va phan 1 bdo vé thiét bj bang vé boc
khéng xuyén nd).

5. TCVN 12240:2018 An toan cia Pin va &c
quy lithium so cap va thir cap trong qué trinh van
chuyén.

testing -

Expanding the field of explosion-proof equipment testing — difficulties, challenges
and opportunities

MSc. Nguyen Viet Phuong, MSc. Nguyen Xuan Nam
Vinacomin - Institute of Mining Science and Technology

Abstract:

This article present afew highlight features in inspection of explosion proof equipment, offer some
basic solution, proposals to expand the scale, scope of inspection and expanding it to outside units of

TKV.
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Bai bdo trinh bay tong quan vé céng nghé truyén thong khéng day (WCT) trong viéc gidm sdt va
quan Iy nhén sy ciing nhw thiét bi tai cdc mé khai thac than ham 16 tir d6 xem xét dp dung vao Tdp
doan Cong nghiép Than - Khodng san Viét Nam (TKV). Cac tdc gia phan tich nhitng kho khan do moi
truwong khai thac khdc nghiét gay ra va cdac han ché trong trién khai WCT. Céc céng nghé duwoc lu'a
chon da dwoc phan loai theo cdc truong hop s dung cu the, dong thoi danh gid diea trén yéu cau hoat
dong va cac tiéu chi ky thuat. Ket qud nghién ciru nhdn manh rang WCT can dwoe danh gida trong diéu
kién hoat dong thuc 16 va dé xudt UWB la cong nghé wu tién aé dp dung tai TKV nham ndng cao an

toan lao déng va hiéu qua san xudt.

1. Dt van dé

Céc nudc co cdng nghé phat trién déu da tng
dung réng rai cong nghé truyén théng khong day
vao cOng tac giam sat, quan ly nhan sy cling nhw
thiét bi dang hoat déng trong ham 16. Tuy nhién, tai
Viét Nam cac don vij khai thac than ham 16 méi chi
dirng lai & viéc ap dung th&r nghiém hé théng dinh
vi ngwdi ra vao 106 tai Cong ty Than Quang Hanh
va cong ty Than Théng Nhét. D& nang cao cong
tac quan Iy cling nhw tang cwdng hiéu quéd trong
qua trinh xt ly sw ¢ md, can phai ting cwo’ng dau
tw ap dung hé théng dinh vi nhan s va thiét bi &
dién réng.

Nhan sw va thiét bi trong hdm |6 déu lién tuc thay
ddi vi tri, vi vay dé quan ly va giam sat duoc, yéu
cau phai st dung céng nghé truyén thong khong
day. Truyén théng khéng day la céng nghé trao
ddi di liéu ma khoéng can day dan vat ly, st dung
séng vo tuyén, hdng ngoai hodc cac phwong tién
khong day khac dé truyén théng tin gitra cac thiét
bi. Céong nghé nay cé thé dwoc phan loai thanh ba
dang chinh: mang di déng té bao (cellular); két nbi
khodng cach ngén (short range); két ndi khoang
cach xa (long range)

Ung dung truyén thong khéng day trong khai
thac than ham 16 bao gom tw dong hoa va diéu
khién tlr xa (nhw diéu khién may maéc di dong ma
khéng can day); giam sat, quan ly nhan sy va thiét
bi (theo déi vi tri, trang thai strc khde cdng nhan va

vi tri cling nhw hiéu suat may maoc); gidm sét trong
ham 16 ti xa (hé théng camera giam sat, hé théng
canh bao khi, dich dong dwong 10) ma khéng can
tiép can truc tiép.

Vi vay, can thiét phai nghién cu st dung
truyén théng khong day trong giam sat, quan ly
nhan sw va thiét bj tai cac don vi khai thac than
ham 16 trong TKV dé déi phé véi thach thire nhw
tri» lwong gidm, mé sau, moi trwdng khac nghiét,
déng thoi nang cao néng suét, an toan va gidm chi
phi, dat nén tang cho khai thac tién tién.

2. Nghién ctru tdng quan vé coéng nghé
truyén thong khéng day

Cac cong nghé truyén thong khong day trén
mat dat thwong duwoc xay dwng dudi dang co s&
ha tdng chung ma bat ky ai cling c6 thé st dung,
doi khi dwoc két ndi cé tra phi tr nha cung cép.
Co s& ha tang nay ton tai dwdi hai dang: mé (cong
cdng, cac khu vye réng); déng (khudn vién cac
cong ty hodc tb chirc). Co s& ha tang nay thuwéng
duwoc xay dung la mot hé théng théng tin lién lac
nhiéu I&p, dac biét la & cac khu db thi.

Cac cbng nghé twong (ng vo&i phan loai
cellular, short range, long range dwgc so sanh
twong quan qua hai théng sé téc do truyén (data
rate) va khodng cach (ranger) dwoc thé hién trong
Hinh 1.

Viéc st dung thanh cong cac cong nghé truyén
thong khdng day trong cac hoat dong & cac mé
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Hinh 1. Biéu dé tuong quan gidia téc do va
khodng céch truyén cua céng nghé truyén thdng
khéng day trén mét bang
ham 1o thwong gap nhiéu khé khan. Két qua
nghién cru cla nhiéu tac gla cho thay cac yéu td
sau day cé tac dong dang ké nhat dén kha nang
str dung céng nghé truyén théng khéng day trong

cac mé ham 1o:

- Che chén va hap phu tin hiéu do khéi da;

- Hinh dang ctia coéng trinh ham 16;

- Dac diém mai trwong khi bui nd;

- Dac diém cla cong nghé khai thac.

Cac cum cong nghé duoc gidi thiéu trong Hinh
1 chju anh hwéng cua céac yéu té moi trucyng dan
dén sw suy gidm vé khoang cach truyén hiéu qua
khi dworc trién khai trong méi trwdng ham 16, diéu
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Hinh 2. Biéu dé tvong quan téc dé va khoang
cach truyén cua céng nghé truyén thong khong
day dwdi ham lo

nay ciing dwoc thé hién trong Hinh 2.

Trén thé gidi, cong nghé truyén thong khong
day trng dung trong giam sat, quan ly nhan sy va
thiét bi thworng dwoc ting dung:

- Xac dinh nhan sw va thiét bj ra vao ctra 16 (khi
di qua);

-Truyénvitri (truytimphwongtiénhodcnhansw);

- Phat hién phwong tién hoac cdng nhan dang
dén gan;

- Truyén/doc lay/dd quéng khi di qua;

- Nhan/tra di¥ liéu cdm bién dwoc thu thap tir
cac cam bién hodc may méc & quy mé cuc bo.

Trong qua trinh phat trién, hién nay phuc vu
giam sat, quan ly nhan sw va thiét bj trén thé gioi
cht yéu s dung bén cdng nghé truyén théng
khéng day: Bluetooth; ZigBee; Leaky feeder;
UWB. Vi vay nhém tac gia tién hanh danh gia 4
coéng nghé dé lan lwot theo 6 tiéu chi nhw sau:

1. Bluetooth

a) Mdre do théng dung / TRL

Da hién dién trong hang thap ky trén thi truong
tiéu dung, dat TRL 4. U'ng dung trong giao tiép
may-may va phat hién va cham da dwoc nghién
ctru trong méi trweng khai thac mé ham 0.

b) Bap tng quy dinh

S& dung phé tan dwoc cAp phép toan cau hodc
khong can cap phép dac biét ISM band 2.4 GHz —
dwoc chap nhan rong rai.

¢) Co s6 ha tédng cén thiét va murc dé xam nhap

Tiéu thu dién thap, hé tro ché dd ngl sau —
dé trién khai nut dung pin. Phan clrng da co6 sdn
trong dién thoai, md bao ho thong minh, dén pin
clia cdng nhan — mirc xam nhap gan nhuw bang 0.

d) D6 bao phti va dé bén trong moi tru’o’ng hamlo

D4 ching minh kha nang lién lac gan gitra hai
diém nhin thay (LOS) dwdi Idng dat, nhwng suy
giam I&n khi xuyén qua dat, da.

e) Khd ndng mé réng va sé luong ngudi dung
dbéng thoi

Gi¢i han khodng 7 + 8 thiét bi trong mét khu
virc gan, can thiét bi phirc tap dé mé rong.

f) Téc d6 dir lidu / hiéu suét mang

Bluetooth 6.0 & ché do siéu tdc, tbc dd truyén
tai theo ly thuyét Ién t&i 50 Mb/s, thuc té khoang 1
+ 2 Mb/s & ché do ndng lvong thap (BLE).

2. Zigbee

a) Mdre do théng dung / TRL

Rat phd bién trong nha théng minh va tw dong
héa cong nghiép, dat TRL 9 trén thi trwong. Tuy
nhién, trng dung chuyén biét trong khai thac mé

m KHCNM SO 1/2026 * PIEN, TU PONG HOA



THONG TIN KHOA HOC CONG NGHE MO M

van dang & giai doan nghién ciru (TRL 4 + 6), du
coéng nghé co tiém nang I&n nho kha nang tw to
chire lwdi va cap nhat.

b) Bap tng quy dinh

S dung phé tan dwoc cAp phép toan cau hodc
khong can cap phép dac biét.

c) Co s& ha téng cén thiét va murc dé xam nhap

Tiéu thu it nang lwong, tuy nhién can cé gidy
phép khi str dung.

d) D6 bao phti va dé bén trong moéitrurong hdm 16

C6 nhiéu nghién ctru trién khai trong khai thac
ham 10, kha nang xuyén vat can tét hon Bluetooth
& tan 2.4 GHz nh& cong suét cao hon, nhwng van
bi gi&i han.

e) Khd ndng mé réng va sé luong ngudi dung
dbéng thoi

Hb tro hang nghin nat nhe lwdi (mesh) vén cé
— rat pht hgp mai trwérng khai thac di dong lién tuc.

f) Téc d6 dir liéu / Hiéu suat mang

250 kb/s (802.15.4).

3. Leaky Feeder

a) Mdre do théng dung / TRL

P43 duwoc trién khai rong rai trong nganh khai
thac mé ham 16 tir nhivng ndm 1980, dat TRL.

b) Bap tng quy dinh

S dung phé tan dwoc cAp phép toan cau hodc
khoéng can cap phép dic biét. Thueng st dung
bang tan VHF (30-300 MHz) hodc UHF (300-
3000 MHz), tuan tha quy dinh cla Gy ban truyén
théng lién bang Hoa Ky (FCC), vién tiéu chuan
vién théng chau Au (ETSI) va cac co quan quan
ly tan s6 quéc té. Trong méi trwdng md ham 10,
khoéng yéu ciu gidy phép dac biét mién 1a cong
suat phat phu hop véi gi¢i han an toan (vi du:
dwéi mirc gay nhiéu cho cac hé théng khac) va da
duwoc phé duyét cho sir dung cdng nghiép & hau
hét cac quéc gia khai thac mo.

c) Co s& ha téng cén thiét va mirc dé xam nhap

Yéu cu lap dat cap ddng truc doc theo cac
ham maé, két ndi véi cac bd khuéch dai va dau phat
séng — co s& ha tang phirc tap va tén kém ban
dau. Mrc xam nhap cao vi can xay dwng hé théng
cb dinh, nhuwng mét khi 18p dat, né tich hop dé
dang v&i radio cAm tay clia cong nhan ma khéng
can thay déi thiét bi ca nhan.

d) D6 bao phti va dé bén trong moéitrurong hdm 1o

Do bao phu déng déu doc theo chiéu dai cap
(thwérng 1én dén vai km véi bd khuéch dai), loai bd
viing méat séng trong hdm mé phic tap. D6 bén
cao trong méi trwdng hadm 16 nhe tin hiéu xuyén

qua cap, it bi anh hwdng béi da, bui hodac nwoc;
tuy nhién, dé bi héng néu cap bi dit hodc suy hao
theo thoi gian.

e) Khd ndng mé réng va sé luong ngudi dung
dbéng thoi

Hb tro hang tram dén hang nghin ngudi dung
ddng thoi qua hé théng radio hai chiéu, dé mé
rong bang cach kéo dai cap va thém bo khuéch
dai. Tuy nhién, kha nang mé réng bi gi¢i han bdi
chiéu dai cap va co thé gap van dé nhiéu néu mat
dd ngwoi dung qua cao ma khéng cé phan kénh.

f) Téc d6 dir lidu / hiéu suét mang

Tbc do div liéu thap, thwong khodng 9.6 kbi/s
dén 1 Mb/s tuy phién ban (VHF/UHF), cha yéu
danh cho chuyén dong néi va di¥ liéu co ban nhw
vi tri va khodng cach. Hiéu suat mang 6n dinh
nhwng khéng phu hop cho rng dung doi hdi bang
théng cao nhu video HD; cac phién ban nang cap
c6 thé hd tro Wi-Fi hodc 5G qua leaky feeder dé
tang téc do lén vai Mb/s.

4. Bang tan siéu réng / Ultra-Wideband
(UWB)

a) Mdre do théng dung / TRL

P43 dat TRL 9 trong mot sé linh vue tiéu ding
cao cap (dinh vi chinh xac trong iPhone, Samsung,
khéa xe hoi ky thuat sb). Trong khai thac mo,
UWB dang & giai doan thtr nghiém thwc dia (TRL
6-7), nhung tbc do trwdng thanh rat nhanh nhe
cac hang Ién (Qorvo, NXP, Apple) dang ddy manh
trién khai cong nghiép

b) Bap tng quy dinh

S dung b&ng tan 3.1-10.6 GHz v&i cong suét
phat cwc thap (dwdi -41.3 dBm/MHz), tuan tha quy
dinh FCC, ETSI va céc tiéu chudn qudc té khac.
Khong yéu ciu gidy phép riéng tai hdu hét cac
quéc gia, ké ca trong mai trweng khai thac ham 16.

¢) Co s6 ha téng cén thiét va murc dé xam nhap

Tiéu thu dién cao hon Bluetooth LE mé6t chut
nhwng van chap nhan dwoc (vai chuc mW khi
hoat déng). Hién chwa tich hop sdn trong hau hét
thiét bi ctia cong nhan — can bd sung thé hodc
module UWB — mrc xadm nhap trung binh—cao.
Tuy nhién, kich thwéc chip UWB ngay cang nhé
(dwdi 3x3 mm) va cé thé gén vao mii bao ho hodc
thé ra vao lo.

d) D6 bao pht va do bén trong méitrurong hdm /o

Uu thé vuot troi nhd st dung xung cuwc ngan
va bang théng cwc rong — kha nang xuyén twdng/
da tét hon dang ké so v&i 2.4 GHz, it bi nhiéu da
dwong trong dwdng 16 phire tap. Nhiéu thtr nghiém
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Bang 1. Tém tat so sanh va déanh gia céc céng nghé truyén théng khéng déy trong giam sat, quan ly
nhén sy va thiét bj

TT Tiéu chi Bluetooth ZigBee Leakyfeeder uwB
o aa A Cao Trung binh Cao Bang tang nhanh

1 | Mt do thong dung (TRL 8-9) (TRL4-6) | (TRL 8-9) (TRL 6-8)

2 |Dam bao quy dinh ISM 2.4GHz ISM 2.4GHz | VHF/UHF 3.1-10.6GHz
Co’A s& ha tang & xam TDap, tich hop Thép, mesh Tl:ung binh, Trung binh, tag
nhap san cap leaky
D6 bao phu trong ham 16 . Trung binh— £ £ oA

4 & do bén Trung binh e Tot Rat tot

5 |Kha nang mé& réng Trung binh RAat t6t (mesh) | Tt RAat tot

6 | S6 ngwdi dung déng thdi | ThAp—trung binh | Rt cao Cao Cao

7 | Téc do dir lieu 1-2 Mb/s 250 kb/s 1 Mb/s 6.8-27 Mb/s

8 | D6 chinh xac dinh vi 3-10m 3-10m 50-100 cm 10-30 cm

9 | Tiéu thu nang luwong Rat thap Rat thap Trung binh Trung binh

thwe té trong mé than loai cho thdy UWB duy tri do
chinh xac dinh vi duwéi 30 cm ngay ca trong diéu
kién suy hao tin hiéu lon.

e) Khd ndng mé réng va sé luong ngudi dung
dbéng thoi

H6 tro hang tram thiét bi ddng thoi trong cling
mot khu viee nhd ky thuat chénh léch thoi gian
dén (TDoA), chénh léch pha dén (PDoA) ho&c
do khodng cach hai chiéu (TWR), chéng nhiéu
tbt nh&» ma héa thoi gian. Kha ndng mé rong cao
trong khong gian phtrc tap ctia mé than ham 0.

f) Téc d6 dir liéu / Hiéu suét mang

6,8 + 27 Mb/s (theo chuin 802.15.4z HRP
UWB), d dé truyén dir liéu cdm bién, giong noi
chét luong thap hodc video d6 phan giai thap khi
can.

Nhuw vay cé thé thay rdng, UWB co cac yéu td
phu hop v&i mdi trwerng mé khai thac ham 16 hién
dai va can phai nghién ctru ap dung cong nghé do
trong nganh khai thac than ham 6 TKV.

3. Xem xét ap dung UWB cho cac don vi
khai thac than hdm 16 trong TKV

UWB Ia céng nghé truyén thong khong day
tdm gan dwoc dinh nghia chinh thirc bdi tiéu
chuan IEEE 802.15.4 (va cac phién ban mé rong
802.15.4z, 802.15.4ab) v&i dac treng ndi bat la st
dung bang théng cwc rong (>500 MHz) va xung
cwc ngén (vai nanogidy). Céng nghé nay hoat
dong cha yéu trong dai tAn 3.1-10.6 GHz v&i mat
dd cong suat phat cwc thap (< -41.3 dBm/MHz),
cho phép cung tdn tai v&i cac hé théng vo tuyén
khac ma gan nhuv khong gay nhiéu.

UWB dwoc cuc quan ly thuwe phém va dwoc

phdm Hoa ky (FDA) va Gy ban truyén théng lién
bang Hoa Ky (FCC) chinh th&rc cdng nhan vao
nam 2002, nhwng chi thwc s bung nd thwong mai
tir nam 2019 khi Apple tich hgp UWB (dwéi tén
goi U1 chip) vao iPhone 11, tiép theo la Samsung,
Xiaomi, BMW, Mercedes-Benz va hang loat nha
san xuét 6 t6, khoa théng minh, thé dinh vi (Apple
AirTag, Samsung SmartTag+, Tile, Chipolo v.v.).
Dén nam 2025, UWB da dat TRL 9 trong linh vuc
tiéu dung cao cap va TRL 7-8 trong cong nghiép
nang, bao gdm khai thac mé.

DPé nghién ctru ap dung UWB vao nganh Ma,
trwde tién chung ta can xem xét dac diém ky thuat
chinh ndi bat ciia UWB. Béng théng: 500 MHz —
7.5 GHz méi kénh (thuwong dung kénh 5, 6, 9) [1],
[2]. Téc d6 dir liéu: 6.8 Mb/s trong ché dd xung
lap lai thip (LRP) dén 27 Mb/s trong ché d6 xung
I3p lai cao (HRP) theo 802.15.4z [2], [3]. Pham vi:
50-200 m trong diéu kién LOS, van duy tri lién lac
4n dinh 30-70 m trong méi trwéng gitka hai diém
khéng nhin thdy (NLOS) (da, bé tong, kim loai)
[11, [4], [5]. B6 chinh xac dinh vi th&i gian thwc:
10-30 cm (3D), tham chi <10 cm trong diéu kién
t6t nho ky thuat TWR, TDoA va PDoA [1], [4], [6].
Kha nang xuyen vat can vuwot tréi nhd xung cuwc
ngdn va bang tan cao, it bi anh hwéng bdi hién
twong da dwong (multipath) trong dwdng 10 phirc
tap [1], [7], [8]. Tiéu thu dién: cao hon Bluetooth
LE nhwng da gidm manh véi cac chip thé hé moi
(NXP Trimension SR150/SR040, Qorvo DW3000,
Apple U1/U2) xubng con 10-50 mW khi hoat déng
lién tuc [2] [5].

Do nhiéu dac diém ky thuat ndi bat, UWB da
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dwoc ng dung thanh cbéng trong khai thac mé
ham 16. Tl 2018-2025, nhiéu dy an Ién trén
thé gi6i da trién khai thtr nghiém UWB trong moi
trwdng mé: Mé than BHP (Uc), mé ddng Glencore
(Canada), mé vang Newmont (My): hé théng dinh
vi nhan vién va xe tai tw hanh v&i do chinh xac
<30 cm ngay ca trong khu vwe NLOS [1], [4]; Dw
an SIMS (Sustainable Intelligent Mining Systems)
do EU tai trg (2017-2022) da chon UWB lam
coéng nghé dinh vi chinh cho khu viwc hdm 16 nhe
kha nang hoat ddng 6n dinh trong mai trudng da
dwong va bui kim loai; Cac céng ty nhw Extronics,
Strata Worldwide, NLT Digital va Newtrax (thuéc
Sandvik) da dwa ra cac gidi phap UWB thuong mai
danh riéng cho mé: thé deo ca nhan, gan trén mi
bdo ho, xe tai, may khoan, dat chirng nhan ATEX/
IECEx vung 0 [1], [5]; N&m 2023-2025, nhiéu md
& Trung Quéc (China Coal, Shenhua) va Nam Phi
(Anglo American Platinum) trién khai UWB két
hop 5G dé tao hé thdng ban sao sb (digital twin)
cUa toan bé moé ham 16 va&i do chinh xac vi tri dwdi
20 cm [4], [9], [8].

Két qua tng dung cho thay, UWB c6 nhiéu wu
diém dac biét trong moi trwdng khai thac mé: do
chinh xac dinh vi veot xa hoan toan Bluetooth va
ZigBee (10-30 cm so v&i 3—10 m), dap &ng yéu
cau theo déi va cham cap d6 cm; kha nang hoat
dong tbt trong méi trwdng cé nhidu kim loai, da,
nwéc (d&c trweng ctia md hdm 16) nhd tinh chét
chdng da dwéng cwe manh; hd tre hang tram thiét
bi ddng thei trong cung mét khu vwee ma khong
can mang lwéi mesh phirc tap (dung TDoA Vi
it diém 18p cb dinh); cho phép phat hién géc dén
béng anten PDoA, gilp xac dinh chinh xac hwéng
di chuyén ctia cong nhan/may méc trong khoéng
gian 3D.

Tuy nhién, tinh dén thoi diém nam 2025, UWB
van con mét s6 han ché: gia thanh chip va thé dinh
vi (tag) van cao hon BIuetooth/Z|gBee khoang 3-8
lan; chwa dwoc tich hcyp san trong dién thoallmu
bdo ho céng nhan phd thdng (chi cé trén mot sb
dong cao cip hodc can gén thém tag); tiéu thu
dién cao hon — théi lwvgng pin tag thwong 1-3
ndm (van chap nhan dwoc nhung kém hon
ZigBee); UWB hién duwoc coi la cdng nghé dinh vi
va truyén théng chinh xac nhét, bén bi nhét trong
méi treyng ham 16 phirc tap va dang nhanh chéng
thay thé cac giai phap ci dwa trén Wi-Fi, Bluetooth
hay ZigBee trong cac md hién dai hoa cao. Vi
tbc dd gidm gia chip nhanh chéng (dw kién dwéi 2

USD/chip vao 2026-2028), UWB dwoc danh gia la
coéng nghé nén tang cho hé thdng an toan, tw dong
héa va quan ly tai san mé ham 16 thé hé tiép theo.

4. Két luan

T nhitng phan tich vé sy can thiét dén tdng
quan vé cac céng nghé truyén théng khong day
&ng dung trong khai thac ham 16 va cac so sanh
danh gia trén mot s tiéu chi vé bon loai cong nghé
truyen thong ap dung trong khai thac than ham 16
c6 thé thay rang:

Truyén thong khong day Ia cong nghé phu hop
véi muc dich quan ly, gidm sat nhan sw va thiét bi
trong ham 10;

UWB 14 cdng nghé phu hop cé nhiéu wu diém
dé (ng dung vao quan ly, giam sat nhan sy va
thiét bi trong khai thac than ham 16 ctia TKV.

Kién nghi Tap doan TKV va cac don vi khai
thac than Ham 16 trién khai viéc ap dung truyén
théng khong day vao trong khai thac than ham 16
phuc vu tét cong tac quan ly, gidm sat nhan sy va
thiét bi nhdm dam bao an toan.
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Dr. Pham Thanh Liem, MSc. Nguyen Anh Nguyen, MSc. Nguyen Kim Quy
Vinacomin - Institute of Mining Science and Technology

Abstract:

This article present overview of wireless communication technology in human and equipment
monitoring and management in underground coal mine, from there, consider applying it to TKV. Authors
analysed difficults due operation environment affected and limination of wireless communication
technology. The selected technologies was categorized according to specific using and evaluated
based on operation requirement and technical criteria. The research results emphasize that wireless
communication technology needs to be evaluated under real operating conditions and suggest ultra
wide band is preferred technology to apply in TKV to improve occupational safety and production

efficiency.
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NGHIEN CUU XAY DUNG PINH MUC KINH TE - KY THUAT QUAN LY
VAN HANH TUGI NUGC DAP BUI TRONG CONG TRUONG KHAI THAC,
MAT BANG VA BAI THAI TRONG TKV

CN. Pham Ngoc Hdo va nnk
Vién Khoa hoc Cong nghé Mo-Vinacomin

Bién tap: TS. Nhit Viét Tuin

Toém tat:

Trong nhitng nam qua, cac don vi khai thdc, ché bién than, khodng san trong Tdp doan Céng nghiép
Than-Khodng sdan Viét Nam (TKV) da trién khai nhiéu giai phap cdi tao, bdo vé méi truong (BVMT)
nham hudng t6i muc tiéu giam thiéu tinh trang phat tén bui ra méi truong trong qud trinh san xudt. Mot
trong sé cdc giai phap do la tuoi nuwdce dap bui (T NDB) bé mat bang xe tudi dwong tai cong truong khai
théc, cdc tuyén du’ong va phun swong ddp bui bang hé thong phun suong cao ap tai cdc kho/bai chira
than, bai thai, mdt bang. T) rong bai bdo nay, nhém tac gia sé trinh bay két qua xdy dung bé dinh mirc

TNDB cho cdc don vi san xudt trong TKV.

1. D3t van dé

Hién nay, khai thac, ché bién than va khoang
san | hai trong sb cac linh virc san xuét chinh cla
TKV, cling v&i san xuét dién, san xuét vat liéu nd
cbng nghiép va co khi. Cac hoat ddng khai thac,
ché bién than va khoang san phan I&én dién ra
ngoai troi, trong khong gian twong déi rong, mot
s6 nam gan khu van phong, khu déng dan cw va
dé lam phat tan bui ra méi trwéng xung quanh.
Dé gidm thiéu bui phat tan ra méi trwong, TKV
da va dang ap dung nhiéu bién phap nhuw: che
chan ngudn bui, van chuyén bang phuwong tién
kin, 1ap dat bé sung nhiéu tuyén bang tai thay thé
van chuyén bang 6 to, Iap d&t cac tram riva xe tw
doéng khu vue ra vao codng trwdng, hé théng twéi
nwéc lam dm, tréng cay xanh tai cac cong trwong,
bai thai, v.v; trong do, cong tac TNDB la giai phap
chbng bui chi yéu, dwoc cac don vi trong TKV
quan tam, chu trong.

Dén nay, cac don vi trong TKV dang van hanh
trén 120 thiét bi phun swong cao ap dap bui, 170
xe twéi dwdng chuyén dung; trong doé, cé 4 xe
twéi dwdng chuyén dung céng suét Ién (dung tich
50m3). Tuy nhién cong tac quan ly cac chi phi, dinh
murc van hanh céac thiét bi TNDB dang duorc thyc
hién theo cac quyét dinh, dinh mdc riéng, tam thoi
ctia mdi don vi, chwa cé sw nghién cteu, danh gia,
tbng hop va xay dwng hé théng dinh m&c chung,
thdng nhét, 1am co s& cho viéc lap, thdm dinh, phé
duyét ké hoach ky thuat, san xuét va kinh doanh
trong toan tap doan, binh dang trong viéc giao

khoan chi phi va nghiém thu khéi lwong cong viéc
cho cac don vi.

Xuét phat tr yéu cau trén, TKV da giao cho
Vién KHCN Mé thwe hién nhiém vu xay dwng bd
dinh muc kinh té - k§ thuat quan ly van hanh twoi
nwdc dap bui trong céng trwdng khai thac, mat
bang va bai thai trong TKV, ddm béo co sé& khoa
hoc, phu hop véi thwe té san xuét tai cac don vi.
Bo dinh muc kinh té - ky thuat quan ly van hanh
twdi nwéc dap bui sé la cong cu hd tre déc lwe cho
cong tac quan ly, diéu hanh san xuét, quan tri chi
phi dbi v&i cac don vi va Tap doan.

2. Hién trang va cac yéu té anh hwéng dén
cong tac TNDB tai cong trwong, mat bang va
bai thai

Do diéu kién san xuét, khai thac, ché bién than
va khoang san phan I&n thye hién ngoai troi, trong
khong g|an rong, chiu &nh hwéng truc tiép bdi
nhiéu yeu t6 tw nhién nhw gié, dd dm, nhiét do,
nén dé lam phat tan bui ra méi trwdng xung quanh.

Hinh 1. Hién trang bai thai Bang N&u - Céng ty
Than Cao Son
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Tai cac tuyén duwong van chuyén than - da,
bui tir m&t dwdng bam banh xe két hop véi gid
lam phat tan ra méi trwong xung quanh. Vé&i cac
tuyén dwéng tai cac don vi khai thac than, do dac
diém mat duong co sét, nén kha ndng phat tan
bui I&n hon so véi cac tuyén dwdng tai cac don
vi khai thac khoang san do mat duwdng da phan la
da bién chat. Tai khu vire kho than, nha sang, cac
day chuyén sang tuyén hoat déng lién tuc 03 ca/
ngay, cac 6 t6 van tai ché than lién tuc ra, vao va
cac thiét bi xuc bdc hoat ddng déng thei 1a nguyén
nhan phat tan bui lién tuc. Cac bai thai hién nay co
dién tich kha I&n, 1&n dén hang trdm ha, d6 cao tir
200-300m, dé phat sinh, phat tan bui ra méi tredng
xung quanh, mét s6 ndm gan khu vwc dan cu gay
anh hwéng dén diéu kién sinh hoat clia ngudi dan.
Mot sb khu vue c6 dia hinh dbc, cung dd van tai
dai, nhidu doan quanh co, hé théng dwdng van
tai, mat bang, khu vwc kho bai phan tan, khé tiép
can, khién viéc bé tri tuyén tusi, diém tiép nuwéc
va diéu do xe twdi gap nhiéu kho khan, dac biét tai
cac vi tri twdi xa ngudn nwéc hodc cac tuyén van
tai cé lwu lwong xe tai trong I&n. Khi thoi tiét troi
néng, hanh khé, lwong bui phat tan ting, cac don
vi thwdng b tri van hanh lién tuc hé théng phun
swong dap bui 24/24 gi® va b tri xe twdi nuéce tir
05-06 chuyén/ca, ddm bao duy tri d &m bé mat,
han ché téi da phat tan bui ra méi trwéng xung

a) Hé théng phun suwong cao ap tai kho than
Coéngty TTCO

e

¢) Xe tudi nuéce CA 73E 50m3 Céng ty than
Cao Son

quanh. Khi san lvong tdng dot bién, tAn suét tusi
dwoc diéu chinh tang, ddng thoi bd sung thém
lwot twdi dot xuat theo yéu ciu. Pay la cac yéu td
tw nhién anh hwéng dén dinh mde, chi phi TNDB.

Ngoai ra, thuc té hién nay, mot sd xe tusi da
qua nhiéu ndm s dung, cai hoan tir cac xe van
tai dat da da cd, bép phun mon, ap lwc nuwéc yéu,
dan dén kha nang phan bb nwéc khong déu va
hiéu qua dap bui gidm; hé théng phun swong cao
ap hoat ddng trong diéu kién nhiéu bui min thwérng
xuyén xay ra tinh trang tac cac bép phun, ap luc
phun gidm.Trong qua trinh twdi, lao dong van
hanh xe vé&i tbc dd dn dinh gitp 1&p nuwéc duoc trai
déu trén bé mat dwdng, dat hiéu qua trong cong
tac twdi nwdc va gidm tiéu thu nhién liéu. Cac thiét
bi TNDB dworc kiém tra, bdo dwdng thwérng xuyén
dam bao tranh hdng héc, stra chiva, van hanh én
dinh, hiéu qua. Khi san lwgng khai thac tang cao,
sb lwong phwong tién van tai hoat dong lién tuc
lam bé mat dwdng nhanh xudng cap va phat sinh
bui manh, doi héi tdng tan suét twdi nuwéc va khoi
lwgng nwéce str dung, lam anh hwéng téi dinh mde
tiéu hao. Cac don vi xay dwng ké hoach twéi nwéc
chi tiét va diéu chinh linh hoat theo thoi tiét dan
dén giup kiém soat lwong tét nuwéc str dung, ting
hiéu qua st dung, van hanh thiét bi. Pay la cac
yéu t6 k¥ thuat, quan ly anh hwéng dén dinh murc,
chi phi TNDB.

b) Hé théng phun suong cao &p tai kho than
Céng ty than Ubng Bi

d) Hé théng phun sng cao ap tai khu vure kho
than Céng ty TTHG

Hinh 2. Phuong tién thuc hién céng téc tudi nwée dap bui tai mét sé don vi
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3. Xay dwng dinh mrc kinh té - ky thuat
quan ly van hanh twéi nwéc dap bui tai cong
trwong, mat bang va bai thai

3.1. Pham vi, déi twong va néi dung xay
dwng dinh mirc

- Pham vi: Cac don vj khai thac than ham 10, 16
thién; cac don vi khai thac, ché bién khoang san;
cac don vj ché bién, tiéu thu than.

- Béi twong: Céac xe twdi nwéc va cac hé thdng
phun swong cao ap.

- N&i dung: Pinh mtrc dwoc xay dwng bao gdm:

+ Dinh m&c nang suét thiét bi: (1) Dinh muc
nang suat 6 t6 twdi nwéc: theo cung do twédi tr 0,3
km dén 8,0 km (gdm sé chuyén/ca va khéi lwong
m/ca); (2) Binh mirc néng suat hé thédng phun
swong: theo lwong nwédc st dung trén 01 gio hoat
dong cho tirng chaing loai thiét bi.

+ Pinh mirc sam 16p 6 t6 twdi nwéc: theo cung
do6 twai tw 0,3 km dén 8,0 km cho cac thiét bi.

+ Pinh mrc nhién liéu 6 t6 twdi nwdc: theo
cung d6 twéi tir 0,3 km dén 8,0 km va dd cao nang
tai t 10 m dén 600 m.

+ Pinh mirc dién ndng hé théng phun swong
cao ap: theo gio hoat déng (kWh/gio hoat dong)
va theo m® nwéc thwe hién twdi (kWh/m? nwéc).

+ Pinh m&rc dau nhon, m& may bd sung cho
van hanh: theo gi& hoat dong va ty Ié % nhién liéu
tiéu hao.

+ Binh mirc phu tung stra chivra thuong xuyén,
phu tung thay thé bdo dwdng: tinh cho sb Iuong
tirng loai vat tw phu tung thay thé cla tirng cap
bdo dwdng theo dinh ngach.

3.2. Phwong phap xady dwng

Nhom tac gid da Iwa chon cac phwong phap
xay dwng dinh mic phu hop, bao gém:

* Phuong phéap théng ké

Pay la phwong phap xay dwng dinh m&c dwa
vao nhirng sb liéu thdng ké thuc té vé cac chi tiéu
ky thuat trong ky bao cao. V&i phwong phap nay,
s6 liéu thdng ké thu thap dwoc cang nhiéu, két qua
xay dwng dinh mirc c6 mirc d6 chinh xac cang
cao. Gia tri dinh mt&c béng trung binh cdng cac s6
liéu théng ké.

* Phuong phép tinh toén ly thuyét

Phwong phap nay can ctr vao quy trinh cong
nghé, chat lwong may mdc, thiét bi van hanh, quy
trinh st dung vat tw, nguyén nhién vat liéu... dé
phan tich, tinh toan xay dwng dinh muc.

* Phurong phap khao sat

Phwong phap khado sat dwa vao sé liéu khao

sat thuc té trong mot giai doan san xuat dé xay
dwng dinh murc.

* Phuong phap chuyén gia

Trong phuong phap nay chd yéu dwa vao kinh
nghiém quan ly, thuc té san xuét va kinh nghiém
dinh mrc cla cac chuyén gia.

Dinh mtrc céng tac twdi nwéde dap bui dwoc xay
dwng tr mot hodc két hop Y, ¥ hodc ca ¢ phuwong
phap trén, tuy theo tirng loai thiét bi va sé liéu thu
thap.

3.3. Xay dwng dinh mirc

3.3.1. Binh murc ndng suét, dinh bién lao dong

a) V&i xe twdi nwéce:

Ap dung phwong phap tinh toan, nang suét ca
xe 6 t6 dwoc xac dinh theo cong thirc:

Tca-TCk' ng

N, = , chuyén/ca
Tchk
Trong do:
- Tca, Tck, T, Twong &ng la thoi glan mét

ca san xuat (2/\~ phut) thdi gian chuan két (480
phut) bao gom cac cong viéc nhw: giao nhan ca,
kiém tra, diéu chinh xe, 1y ddu m&, ra vao tuyén,
ky phiéu Iénh, thdi gian gian doan trong ca (75
phut), gdm cac coéng viéc nhu: An gitra ca, kiém
tra, stra chira, nap giam soc, ....

- T, Thoi gian thwc hién mot chu ky tuoi
nwéc, phat.

Thoi gian thwc hién mét chu ky van chuyén
dwoc xac dinh theo cong thirc:

TChk = ZL% + th + tmr phUt

Trong do:

- T, Thoigian 1 chu ky twdi nwdce, phat;

- L: Cung d6 van chuyén nwéc va tuwéi duong,
km;

- V: Téc d6 ky thuat trung binh cta 6 to, km/h;

-t : Thoi gian day téc nuoc, phat;

-t_: Thoi gian thwe hién cac thao tac phuy, duwoc
xac dinh theo dac tinh ky thuat cta tirng loai xe va
s lieu khdo sat chup anh bam gio.

Dinh bién lao déng duoc xac dinh theo thdng
ké thwc hién tai cac don vi va cac quy dinh tai
cac bo dinh mirc da ban hanh ctia TKV.

b) V6i Hé théng phun suong cao &p:

Dinh mirc ndng suét hé théng phun swong cao
ap dwoc xay duwng theo thong sb tai Catalogue
clia tirng thiét bi, thé hién khéi lwvong nwéc cé thé
phun dwoc trong 1 khodng théi gian.

3.3.2. Binh mtre tiéu hao vat tw, nhién liéu, dién
nang
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a) binh mirc tiéy hao s&m Ibp xe tudi nuéce:
Tiéu hao sam 16p (Bo-qua /1000Tkm) dwoc ap
dung phwong phap tinh toan, theo cong thirc sau:

1000

= xK xK, , Bo-qua/1000 Tkm
h
Trong do:
- P,: Stre chiu tai trung binh clia dat da van

chuyen tac dong 1én qua 16p, Tkm/bo-qua.

B, =0,n , Tkm/Bo-qua

- n: Thoi gian chiu tai trung binh cho 1 qua lbp,
(theo khuyen céo cla hang cung cép 16p va thuc
té st dung 16p trong nhidu ndm tai cac méd than
TKV), gio/B6-qua.

- Q : Tai trong hang héa mé trung binh trén
thung xe trong mot gid van chuyén, Tkm/h.

N __.n
Q, ==2—.yL(Tkm/h) Tkm/h

ngay

+N_: Nang suét ca cla xe 6 t6 , m?¥/ca;

+ n: s6 ca lam viéc trong ngay;

+ T : Thoi gian mot ngay san xuat, gom thoi
gian hoat doéng ra san pham va thoi gian ngirng
nghi theo quy dinh;

+y: Thé trong ctia nwéc, tAn/m3;

+ L: Cung dd van chuyén, km.

- K1: Hé s6 anh hwéng tiéu hao 16p theo cung
do van tai, K1 = 1 déi v&i L < 5km va tang l1én 1,14
khi L =12 km.

- K, Hé s anh hwdng nhiét dd moéi trwdng khi
hoat dong S0 v&i nhiét dd mai trwerng tham chiéu
ctia Nha san xuét 38°C.

%

K, = g
V. -0,25.(T, - T,)

+V_: Van téc trung binh cta 6 t6, km/h;

+ T,: Nhiét d6 mdi trwong xung quanh, T, =
22,5°C;

+ T_: Nhiét do tham chiéu, T, = 38°C.

b) Binh mdrc tiéu hao nhién liéu xe twéi nwdc:

Tiéu hao nhién liéu khi van chuyén hang dwoc
ap dung phwong phap tinh toan, theo cong thirc
sau:

Khi van chuyén hang 1&én déc (hang di [én cao):

10 {( 1 j 100
g =-—{| DK +—-2|K +qrKK +—K,
gy B L

Khi van chuyén hang xuéng dbc (hang di xuéng
thap):

10 {( 1 ) 100
g =—{| DK +—-2|K +qrKK +—K,
gy B L

Trong do:

- g: Trong tai thiét ké cla xe, tan;

- v: Hé sb str dung tai trong;

- B: Hé s6 st dung quang duong;

-L: Cung do van tai, km;

- K: Hé sb dwoc xac dinh theo phwong phap
théng ke va thyc nghiém.

Trong do: ) )
- ¥ K; : Tong hé s6 anh hwdng do déc,
>K, =K +K;
+ K : Hé sb anh hudng khi xe lén déc co tai,
20, 05
K =1+
! 140, 96
+ K. : Hé s6 anh hudng khi xe xubng déc ¢ tai,
- 1,37
K. =1+ i
! 141,79

- i: D6 dbc doc ctia quang dudng, %;

-K: Suét tiéu hao nhién liéu khi chay khong tai
trén dwang bang, lit/100km;

- K, Suét tiéu hao nhién liéu cho 1 don vi van
chuyen trén duong béng di 100km, lit/100Tkm;

- K, Suét tiéu hao nhlen liéu cho 1 14n van
chuyen dung vao viéc xep d&, quay trd dau xe va
db tai, lit/lan van chuyén;

Suét tiéu thu nhién liéu K,, K,, K, dugc lap
trong diéu kién chuan (trén co s& cataloge cla
nha san xuét, theo sb liéu khao sat tiéu hao thuc
té): Tinh trang xe loai B, dwéng loai lll, trinh do 1ai
xe trung binh, tbc dd trung binh hién ding & mad,
thoi tiét kho réo.

¢) Binh mirc tiéu hao dién ndng hé théng phun
swong:

Phwong phap xady dwng dinh mic tiéu dién
nang la phwong phap tinh toan

Suét tiéu thu dién ndng ctia cac Hé théng duoc
xac dinh theo céng thirc sau:

T:g,kWh/1000m3

Trong dg’):

- Q: Khoi lvgng nudce st dung trong 1 gid' caa
hé thong phun swong (m?® nwéc). ]

- W: Téng dién nang tiéu thu cla thiét bi (kWh).

W= KchInPTB(kWh)
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Trong do: ) )
- 2i' Prg: Tong cong suét cda thiét bi, kW;
- kyC: Hé sb yéu cau

K :kdt'kmt
(%
Yo ng.n,
Trong do:

- n: Hiéu suét mang cung cép dién, mang dién
380V, n_=0,90;

- N, Hiéu suat dong co, tir 0,9+0,95 (theo
catalogue);

-k - Hé sb mang tai cta phu tai, xac dinh bang
cong suat thuc t& cha phu tai (kW)/cong suét thiét
ké cta phu tai (kW).

- k,: Hé& sb dong thoi, xac dinh theo tdng cong
suét d|nh murc cac phu tai dong thoi lam viéc (tai
thoi diém xem xét)/tdbng cong suét 1ap d&t dinh
mirc cla cac phu tai. V&i cac tram phun swong k
tr 0,6+0,8;

d) Binh murc tiéu hao ddu nhon, mé may bé
sung cho van hanh:

Binh mtc ddu nhdn, m& may bd sung cho van
hanh dwoc xay dwng trén co sé théng ké sé liéu
thwe hién trong giai doan 2022-2025 cla cac thiét
bi tai cac don vi.

3.3.3. Dinh mirc phu tung stra chira thuong
xuyén, phu tung thay thé bdo dudéng

Co s& xay dwng:

- Can cwr Catalogues cua thiét bi, quy trinh
hwéng dan van hanh; bdo duéng cac loai may
moc thiét bi, hién trang may méc thiét bj (ching
loai, sb lwong, tudi tho, tinh trang k¥ thuat), thoi
gian hoat doéng (sb gi® van hanh hoac sbé lan bao
dwdng may moc thiét bi),...;

- Can c hién trang v& may mdc, thiét bj;

- Céc sb liéu khao sat thuc té vé cong tac stra
chiva cac cép thiét bi co dién cla tirng don vi tir
2023-2025.

- Céac van ban khac c6 lién quan.

Noi dung:

Slra chira thwong xuyén, bdo dwdng la hoat
dong bdo dwéng, bdo tri nhd cé tinh chat bao
dwéng hoac thay thé bd phan, chi tiét cta thiét bi,
tai san ¢ dinh nhadm dam béo thiét bi, tai san van
hoat dong &n dinh. Hoat dong nay dién ra trong
thoi gian ngén, chi phi thap, chiém ti trong nhd, vi
vay, chi phi stra chira thwdng xuyén dwoc tap hop
va hach toan truc tiép vao chi phi kinh doanh cla
ky hach toan ma nghiép vu sira chira dién ra. Cac
phuwong phap thyc hién nhw sau:

- Str dung phuo’ng phap déi chirng glwa huwéng
dan bao dwéng thiét bi clia nha san xuét véi thuc
té& sb 1an bao dwdng thiét bi theo vu va ca nam
dé xay dwng dinh ngach theo cac cap 125h hodc
250h, 250h hoac 500h, 1000h, 2000h... co ban
phu hop véi quyét dinh sb 3283/QD-TKV quy dinh
dinh ngach stra chiva cac cap cla Tap doan TKV.

- Phuwong phap xac dinh nhém khéi thiét bi:
Nhém thiét bi béng tai theo chiéu dai bang; nhém
may bom theo chét 16ng va cong suat; nhém bdn
theo boén cé canh khudy, khéng canh khudy va
dung tich bon, ...

- S&r dung phuwong phap théng ké thuc té va
tdng hop cac dinh mire hién co, tir d6 xac dinh cac
sb lieu vat tw phu theo sb lwong nhd nhét.

- X&c dinh khéi lwong dau mé& theo chu ky thay
va chu ky thém ctia hd so k§ thuat nha san xuét
thiét bj.

- Xac dinh sé lwong vat tw chinh theo ky bao
dwdng nhw sau:

SL= —TDN
vT
Trong do:

SL - Sé lwong phu tung thay thé;

T, - Binh ngach béo duwéng thiét bi;

T - Tudi tho phu ting vat tw.

3. 4 Két qua xay dwng dinh miec

Sau qua trinh xay dwng, Nhém thwc hién da
hoan thién xay dwng dinh m&c theo dung pham
vi, dbi twong va noi dung theo yéu ciu, vdi tdng
cong hon 1.330 ma dinh mic dwoc xay dwng, cu
thé nhu sau:

- Dinh mtrc ndng suét thiét bi: xay dwng dwoc
627 ma.

- Dinh mtrc sam 16p 6 t6 twdi nwdc: xay dung
dwoc 621 ma.

- Binh mdrc nhién liéu 6 t6 twdi nwdc: xay dwng
dwoc 23 ma.

- Dinh mt&c dién ndng hé théng phun swong
cao ap: xay dwng dwoc 06 ma.

- Binh mw&c binh dién, dau nhén, mé may bd
sung cho van hanh; xay dwng dwoc 30 ma.

- Binh mirc phu tung stra chira thwong xuyén,
phu tung thay thé bao dwdng: xay dwng dwoc 24
ma.

3.5. banh gia, so sanh

Sau khi xay dung, két qua so sanh mét s dinh
murc v&i binh quan thye hién cac don vi giai doan
2022-2025 nhuw trong bang 1.
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Bang 1. So sdnh mét sé dinh mirc véi binh quén thuc hién cac don vj giai doan 2022-2025

ae o Két qua xay Thwec té
TT NGi dung DPon vi tinh dwng dinh mirc | thwe hién
o X s . s 3 . ;

1 Nang si,lat xe twéi nwdc CAT 773E 49m? tai Chuyén/ca 5,00 6,00

cung do 5km
- A s s 3 .

° Nang shuat xe twoi nwéc CAT 773E 35m? tai Chuyén/ca 6,00 6,00
cung do 5km

3 N?ng suat xe twéi nwéec Maz 6510B3 tai cung Chuyén/ca 13,00 14,00
doé 2km

4 |Binh dién Gio/bd 3.000 3.000
Pinh mrc nhién liéu xe CAT 773E 35m? tai ,

5 cung dé 4,5km, d6 cao 500m [it/1000 Tkm 248,00 249,39
Dinh mrc nhién liéu xe CAT 769D 35m? tai .

6 cung dé 4,5km, d6 cao 500m [it/1000 Tkm 252,00 275,77
Binh m&rc dau nhén hé thdng phun swong cao )

7| ap Dzutech A150 Lith 0,01 0,01
Binh m&rc m& may hé théng phun swong cao

8 4p Dzutech A150 Kg/h 0,004 0,004

9 |Binh mi&c diu nhén xe 6 t6 CAT 773E 50m?3 %NL 0,127 0,127

10 |Dinh mlrc m& may xe 6 t6 CAT 773E 50m? %NL 0,004 0,004

Qua bang trén, nhan thdy dinh mirc mot sb
cobng tac chd yéu twong dwong voi sb liéu thuc
hién binh quén giai doan 2022-2025 tai cac don vi.

4. Két luan

Tai cac don vi khai thac, ché bién than va
khoang san, giai phap twéi nwée va phun swong
dap bui cho cac kho/bai chira than, bai thai, mat
bang dwoc st dung réng rai, chd yéu va sb lwong
cac thiét bi phuc vu céng tac nay kha Ién. Céac
chi phi, dinh m&c van hanh cac thiét bi nay dang
duoc thwc hién theo cac quyét dinh, dinh muc
riéng, tam thdi ctia mdi don vi, khéng cé sw théng
nhét trong Tap doan. Do diéu kién san xuét, khai
thac, ché bién than va khoang san phan Ién thyc
hién ngoai tr&i, trong khdng gian rong, chiu anh
hwédng trwe tiép bdi nhiéu yéu tb tw nhién nhw gio,
dd &m, nhiét. Cac kho than, nha sang, day chuyén
sang tuyén hoat dong lién tuc 03 ca/ngay. Céac
bai thai co dién tich kha Ién, mét s6 nam gan khu
vie dan cw. Cac tuyén dwong, mat bang, bai thai
c6 dia hinh déc, cung d6 van tai dai, nhiéu doan
quanh co, phan tan. Khi thoi tiét troi ndng, hanh
kho, lwong bui phat tan tdng. Trong mét sb giai
doan, cac don vi tdng san lwong dot bién, tAn suat
twdi dwoc diéu chinh tang theo. Mot sb xe twéi da
qua nhiéu nam s dung, cdi hoan tlr cac xe van tai
dét da da ci, hé thdng phun swong cao ap thwong

xuyén bi tic, ap lwc phun gidm. Pay |a cac yéu tb
tw nhién, ky thuat, quan ly anh huwéng dén dinh
murc, chi phi TNDB.

Dé xay dwng bd dinh murc kinh té - ky thuat
quén ly van hanh TNDB trong cong truwdng khai
thac, méat bang va bai thdi cho cac don vi khai
thac, ché bién than va khoang san, nhém tac gia
da lwa chon 4 phwong phap (théng ké, tinh toan
ly thuyét, khao sat, chuyén gia) va xay dung duoc
cac dinh m&c bao gbm: nang suét thiét bi (627
ma); sam |6p 6 t6 twdi nwdc (621 ma); nhién liéu
6 t6 twdi nwdc (23 ma); dién ndng hé théng phun
swong cao ap (06 ma); binh dién, dau nhon, m&
may bd sung cho van hanh (30 ma); phu tung sra
chiva thuwdng xuyén, phu tung thay thé bao dwéng
(24 ma) vai tbng cong hon 1.330 ma dinh murc.
Céc két qua xay dung, lwa chon dinh mirc dwoc
so sanh véi moét sé dinh me (tinh binh quan)
thuwe hién ctia cac don vi trong Tap doan giai doan
2022-2025 cho thay twong dong vé gia tri.

Nhuw vay, Bo dinh murc kinh té - k§ thuat quan ly
van hanh TNDB trong cong truwdng khai thac, mat
bang va bai thai cho cac don vi khai thac, ché bién
than va khoang san do Vién KHCN Mé thyc hién
dam bao co sé khoa hoc, thye tién, phu hop voi
thue té san xuét tai cac don vi, gép phan nang cao
hiéu quan cdng tac quan ly, diéu hanh, quan tri chi
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phi trong Tap doan.

Tai liéu tham khao:

[1]. Tai liéu ky thuét, quy trinh van hanh, bao
dwéng, stra chira, dinh mdre ndi bé cac thiét bi twdi
nwéc dép bui cta cac don vj:

- Quyét dinh s6 5660/QP-TCS-KTVT ciia Céng
ty CP than Cao Son-TKV ngay 06/07/2021 vé viéc
Ban hanh quy trinh van hanh, bdo duéng xe Stec
nwéc CAT 773E-GF13W 49m3.

- Quyét dinh sb 8954/QB-TCS-CP cta Céng ty
CP than Cao Son-TKV ngay 18/10/2021 vé viéc
Ban hanh quy trinh vdn hanh, bdo dwéng may
phun swong cao ap Duztech A150.

- Quyét dinh sb 904/QB-VHTC cida Céng ty CP
than Ha Tu-Vinacomin ngay 05/03/2025 vé viéc
Ban hanh dinh mic kinh té - ky thuét thiét bj khai
thac-van tai néam 2025.

- Quyét dinh sb 3059/QP-VHTC cua Céng ty
CP than Ha Tu-Vinacomin ngay 21/09/2023 vé
viéc Ban hanh quy trinh van hanh, bao duéng, stra
chira xe 6 t6 xi téc ché nwéc Kamaz 53229.

- Quyét dinh sb 2606/QP-VHTC cua Céng ty

CP than Ha Tu-Vinacomin ngay 28/09/2021 vé
viéc Ban hanh quy trinh van hanh hé thé'ng Phun
swong dap bui cao ap VMIC-75 & VMIC-110.

- Quyét dinh 388/QP-VLC ctia Céng ty Kho vén
P& Bac-Vinacomin ngay 28/02/2025 vé viéc Ban
hanh quy dinh thuc hién cong tac chéng bui trén
hién trurong sén xuat cia Céng ty ndm 2025.

- Quyét dinh sbé 13537/QP-KVCP cua Céng
ty Kho van va cadng Cam Pha-Vinacomin ngay
30/12/2019 vé viéc Ban hanh quy trinh van hanh
bdo dudng stra chita xe 6 té Xi tec ch® nuwdc
Thaco Auman C1500.

[2]. Pham Ngoc Hao va NNK “Dinh mirc kinh
té-ky thuat quén ly van hanh twéi nuwéc dap bui
trong céng truong khai théc, méat bang va bai thai
trong TKV” - Vién KHCN Mé thang 12/2025.

[3]. M6t sé tai liéu, séch béo tham khéo khéc
lién quan dén céng tac tuéi nuéc dap bui cla céc
don vj trong TKV va tai liéu tcr nguén internet.

Research on developing economic -technical standards for managing and
operating water irrigation system for dust suppression in mining sites, open areas
and waste dumps in TKV

MSc. Pham Ngoc Hao and Others - Vinacomin - Institute of Mining Science and Technology

Abstract:

Over the years, coal and mineral mining and processing unit in TKV had implemented many
environmental protection and improvement solution aimed to minimizing dust emissions into the
environment during production. One of these solutions is surface dust supprestion using water trucks
at mining site, roads, and dust suppresion using high pressure misting systems at coal storage yards,
waste dumps and other. This article, the authors will present the results of developing a dust suppresion
standard for production units in TKV.
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Khao sat kha nang ung dung giam sat
chit lu’()’ng than truc tuyen tai Cong ty
Tuyén than Hon Gai

Chiéu ngay 19/01, doan céng tic ciia Cong ty
ENELEX Spol.s.r.o. (Cong hoa Séc) cung Tap
doan Cong nghiép Than - Khodng sdn Viét Nam
(TKV) dd c6 buéi lam vigc va khdo sdt thuc té tai
Cong ty Tuyén than Hon Gai - Vinacomin nham
trao doi, danh gid khd néing g dung gidi phap
gidm sdt chit lu’ng than trwe tuyén trong diy
chuyén sin xudt, pha trén va tiéu thu than, phuc
vu muc tiéu hién dai héa va chuyén déi sé nganh
Than

Toan canh bu01 Iam viéc

Tham du budi lam viéc, vé phia ENELEX
Spol.s.r.o. ¢é 6ng Libor Vacek - Giam déc Céng
ty, Cha tich Hiép hoi Céng nghé Khai thac méd
Cbéng hoa Séc va 6ng Daniel Vacek - Phé Giam
ddc Cong ty. V& phia TKV c6 dai dién cac ban
chuyén mén, Ban Hop tac Quéc té va Vién Khoa
hoc Céng nghé md. Vé phia Coéng ty Tuyén than
Hon Gai - Vinacomin cé cac 6ng Lé Thanh Hoan,
Nguyén Xuan Tuyén - Phé Giam dc Cong ty cung
l&nh dao cac phong chuyén mén.

Tai budi lam viéc, 6ng Nguyén Xuan Tuyén -
Pho Giam dbc Cong ty da gidi thiéu khai quat vé
quy md san xuét va hé théng cong nghé ctia Trung
tam Ché bién va Kho than tap trung ving Hon Gai
- ¢6ng trinh dwoc dau tw ddng bd, rng dung cong
nghé sach, tw déng hoda cao, bang tai khép kin va
quan ly tap trung bang cac giai phap sé, gép phan
nang cao hiéu qua san xuét va bao vé mai trudng.
Hién tai, Cong ty tiép tuc dwoc TKV dau tw nang
cap hé théng bang tai, ché bién, tiéu thu than va
cac bén cang rét than, tao nén tang thuan loi cho
viéc irng dung codng nghé giam sat hién dai.

Trén co s& do, doan cong tac ENELEX

Dai dién ENELEX Spol.s.r.o trinh bay gidi phap
giam sét chét luong than online
Spol.s.r.o. da trinh bay giai phap giam sat chéat
lwgng than online véi cac wu diém nhw: do lién
tuc trén bang tai, xady dwng “profile” cho tirng
chiing loai than, két hop phan tich trwc tuyén voi
ldy mau tw dong va tich hop dir liéu vao hé théng
diéu khién dé t6i wu qua trinh pha tron, diéu hanh
san xuét theo thoi gian thuc. Déng thei, danh gia
cao nang lwc cdng nghé clia Cong ty Tuyén than
Hon Gai - Vinacomin, dai dién Cong ty ENELEX
Spol.s.r.o. cho réng véi quy mé hé théng cac kho
chiva than va cdng nghé san xuét hién dai cla
Céng ty twong dwong cac co s& ché bién than
tién tién tai Cong hoa Séc va khaéng dinh sén sang
ddng hanh, chia sé kinh nghiém va giai phap phu

hop véi diéu kién san xuét cia TKV.

Doan céng tac cia ENELEX Spol.s.r.o. tham
quan, khdo sét trng dung giam sat chét luong
than truc tuyén tai Céng ty Tuyén than Hon Gai

Budi lam viéc mé ra trién vong hop tac tich
cwc gitva TKV, Coéng ty Tuyén than Hon Gai -
Vinacomin va Céng ty ENELEX Spol.s.r.o., gop
phan nang cao hiéu qua quén ly chat lwgng than,
t6i wu van hanh va thuc day chuyén ddi sb, hwéng
t&i phat trién bén virng cia TKV trong giai doan
maoi.

Tac gia: CTV: Bui Huy Hoang
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Lam viéc véi doi tac cung tng thiét bi
thong minh trong ham 1o

Ngay 15/1, tai Trung tam DHSX tai Qudng Ninh,
Phé Tong giam déc Tap doan Nguyén Vin Tudn
da lam viéc voi Cong ty CP Cong nghe Quang
Luwc (Trung Quoc) vé cung ikng thiét bi thong
minh trong ham 1o. Dw lam viéc c6 cdic Ban
KCM, CV, KCL Tap doan va lanh dao Cong ty
CP Vit tw - TKV

Céng ty CcP Cong nghe Quang Luc gioi th/eu cac
thiét bj théng minh trong hdm 16

Tai budi lam viéc, Céng ty CP Céng nghé
Quang Lyc da gidi thiéu khai quat chung vé linh
virc hoat dong san xuét, kinh doanh va cac mang
sa&n pham, dich vu chinh ctia Céng ty. Theo dd,
Céng ty CP Cbéng nghé Quang Lwc duoc thanh
lap ndm 1994, dén nay Coéng ty da phat trién hon
60 dong san pham, s& hiru trén 400 bdng sang
ché (trong d6 cé hon 70 bang sang ché phat
minh) cung 48 ban quyén phan mém, duoc khach
hang quéc té tin twdng va danh gia cao. Quang
Lwc cling la don vi tién phong ctia Trung Quéc
trong linh vc nghién ctu va san xuét cac thiét
bi théng minh trong ham 16, d&c biét Ia cac thiét
bi an toan nhw Hé thdng giam sat an toan théng
minh trong hadm 16 (I& mét phan gidi phap giam sat
an toan san xuat dwa trén cac thiét bi cong nghé
cao, cdm bién théng minh va phan tich div liéu,
gitp theo déi, cdnh bao va hd tro ra quyét dinh
dé dadm bao an toan trong mdi trwéng lam viéc tai
ham 16); Hé théng thu hut khi mé tan théng minh
trong hdm 16 (I& hé théng tich hop cam bién do
khi, thiét bi thu thap di¥ liéu, truyén dan dir liéu va
phadn mém phan tich théng minh, dung dé& giam
séat lién tuc qua trinh khoan, thu hut, dan va x ly
khi mé tan trong ham 16, nham ng&n ngitra nguy co
chay né...); Hé théng dinh vi chinh xac trong ham
6 (st dung cébng nghé dinh vi khéng day trong

ham 16 dé xac dinh vi tri chinh xac cia céng nhan
trong m&, nhdm quan ly an toan va diéu hanh san
xuét théng minh, nang cao hiéu qua va an toan
trong san xuét); Hé théng giam sat va canh bao
s&m phong chay thong minh trong ham 16 (la hé
théng tich hop cdm bién théng minh, mang truyén
théng dung trong coéng nghiép va phan mem phan
tich di¥ liéu, nham theo dai lién tuc cac yéu td gay
chay, phat hién s&m nguy co chay ty sinh, ttr d6
canh bao kip thdi va hé tro xt ly an toan).

. BORIRR/CO/O B
L g, (. WA, T
 BENFCRE, YR

Hinh &nh céc hé théng, thiét bj an toan théng
minh trong ham 1o

Ngoai ra, Céng ty CP Céng nghé Quang Luc
con gidi thiéu thém vé cac ng dung khoa hoc k¥
thuat trong san xuat than tai Trung Quédc hién nay,
va vong tuan hoan trong quy trinh san xuét than
hién dai, nang cao hiéu qua san xuét va téi wu héa
cac san pham.

Pho Tong giam déc Tap doan Nguyen Vén Tuén
trao déi vé hop téc cung tmg céc thiét bj an toan
théng minh trong ham 1o

Dai dién Cong ty CP Cbéng nghé Quang Lwc
mong muén dwoc hop tac véi TKV, 1a tap doan
san xuét than I&n nhat cha Viét Nam va khu vuc,
trong d6 chd yéu 1a khai thac than hdm 16, nham
cung cap cac thiét bi théng minh trong ham 16, dac
biét la cac thiét bi an toan.
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Trao ddi véi Coéng ty CP Céng nghé Quang
Lwe, Pho Téng giam déc Tap doan Nguyén Van
Tuan danh gia cao Coéng ty CP Céng nghé Quang
Lwc v6i nhitng thiét bi, san phdm théng minh
dwoc nghién clru ché tao s dung trong ham 1o,
trong do TKV rat quan tam dén cac thiét bj thong
minh vé& an toan mé nhu Hé thong giam sat an
toan thong minh trong ham 10; Hé théng thu hat khi
mé tan théng minh trong ham 16; Hé thdng giam
sat va canh bao s&m phong chay théng minh trong

Van Tuén giao cho cac Ban chuyén mén Tap doan
va Cong ty CP Vat tw - TKV tiép tuc nghién ciru
ky Iucng lwa chon céc thiét bi, cong nghé théng
minh dé& hop tac véi Cong ty CP Céng nghe Quang
Lwe cung rng thiét b| phu hop v&i diéu kién san
xuét cling nhw yéu cau vé an toan mé ham I6 cla
TKV nh&m nang cao m&rc d6 an toan trong khai
thac than hadm 16, nang cao hiéu qua san xuét, kinh
doanh.
Téc gia: Truyén théng TKV

ham 10..., Phé Téng giam dbc Tap doan Nguyén
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Tap doan to chirc khai xuin Binh Ngo
2026

Sdang ngay 23/02/2026 (tirc ngay mung 7 thang
Giéng), sau 9 ngay nghi Tét nguyén ddn, Tap
doan t6 chirc Hpi nghi Khai Xudn Binh Ngo
2026. Hpi nghi dwoc té chirc theo hinh thti’c truc
ttep tai Tru s¢ TKV tat Ha Néi va két noi truc
tuyén véi cic diém ciu: Trung tam diéu hanh
sdn xudt tgi Quding Ninh; Diém cdu viing Cim
Phd tai Cong ty Kho vin Cam Phd; Diém ciu
viing mién Tay tai Cong ty CP than Vang Danh
va két noi qua Ms. Teams véi cdc don vi con lgi

Bi thwr Bang dy, Cha tich HDTV Tép doan Ngb
Hoang Ngén phét biéu chic mirng ndm méi va
chi dao, giao nhiém vy

Tham dy hoi nghi khai xuan dau nam cé: ddng
chi Ng6é Hoang Ngan - Bi thw Dang uy, Chu tich
HDTV Tap doan; ddng chi Vi Anh Tuén - Pho Bi
thw Dang Gy, Téng gidam dbc Tap doan; ddng
chi Lé Thanh Xuan - Chu tich Céng doan Than
- Khoang san Viét Nam; ddng chi Nguyén Huy
Nam - Bi thw Bang dy Than Quéng Ninh, Pho
Téng giam dbc Tap doan; cac ddng chi trong Ban
Thwong vu Dang Gy, Hoi déng thanh vién Tap
doan, Ban giam dbc, cac déng chi lanh dao Céng
doan Than - Khoang san Viét Nam, lanh dao Bang
ay Than Quang Ninh, Boan Thanh nién Tap doan,
Boan Thanh nién Than Quang Ninh; Truwdng cac
Ban xay dwng Dang, Ban chuyén moén, Coéng
doan cuing toan thé can b, nhan vién trong Tap
doan.

Tai hoi nghi, ddng chi Nguyén Huy Nam, Pho
Téng giam dbc Tap doan bao cao tinh hinh SXKD,
an ninh trat tw dip nghi Tét Nguyén dan va tinh
than, khi thé ra quan san xut dau nam clia cac
don vi. Ngay 23/02/2026, tat ca cac don vi trong
toan Tap doan da td chirc khai xuan; lao dong co
mat ngay khai xuan khoang 83,5 nghin nguw¢i, dat
91,3%/ tbng sbé lao dong. Tinh dén thoi diém nay
tinh hinh ANTT: khéng c6 bét civ don vi nao dé

Tép doan to chire kha/ xuan Binh Ngo 2026, diém
cau tai Tru sé& TKV va két néi Trung tam diéu
hanh sén xuét tai Quang Ninh
xay ra vu viéc vé ANTT phéi bao cdo vé Trung
tam Diéu hanh san xuét tai Quang Ninh (Ban SXT,
BV, AT, MT) Tai cac don vi khdng co tinh trang
dot phao no tha den troi va khong xay ra vu viéc

vé chay nd.

Thay mat lanh dao Tap doan, déng chi
Ngd Hoang Ngan - Bi thw Dang Uy, Chu tich
HDTV Tap doan gwi I&i chuc mirng nam moi toi
toan thé CBCN ngudi lao ddng Tap doan cling gia
dinh ndm m¢&i manh khde, hanh phuc, an khang,
thinh vwong va de nghi can bd, dang vién, ngudi
lao déng Tap doan tap trung trién khai thwc hién
cac nhiém vu trong tam: déy manh khai thac than
trong nwéce di doi voi can déi nhap khau hop ly;
trién khai thwc hién cac dv an, cac cong trinh dam
bao tién do theo ké hoach, giam sat cac md than
dé duy tri dat cong suét thiét ké. Tang cwédng cong
tac ddm bao an toan trong lao déng san xuét, an
toan trong quan ly. Cap nhat cac chu trwong, van
ban chi dao cta Trung wong, cac luat dwgc thdng
qua ky hop thtr 10 Quéc hdi Khoa 15 cung cac van
ban dwéi luat d& dam bao Tap doan trién khai tuan
tha theo cac quy dinh cla phap luat. Nang cao
chét lwong cbng tac tuyén sinh, dao tao ddi ngi
cbng nhan, can bd dé dap ng nhu cau nhan svw
trong toan Tap doan, ddm bao viéc lam, thu nhap
tét cho ngwdi lao déng...

Tac gid: Truyén théng TKV



Vién Khoa hoc Coéng nghé Mé -
Vinacomin to chirc gip mit khai xuan
Binh Ngo

Sdng ngay 23/02/2026 (ticc ngay mong 7 Tét
Binh Ngo), trong khong khi tung birng, dm dp
cia nhirng ngay ddu xudn méi, Vién Khoa hoc
Cong nghé Mo - Vinacomin 16 chirc gap mdt
Khai xudn trwe tiép tai Tru sé Vién va két noi
trwe tuyén véi diém cau tai Ti rung Tdam An toan
Mé. Pong chi Pao Hong Qudng - Bi thuw Ding
iy, Vién truwéng chii tri Buoi gap mt

Doéng chi Pao Hong Quéng - Bi thw Péng dy,

Vién truéng phét biéu khai xuén
Phat biéu tai bubi gap mét khai xuan, déng chi
Dao Hoéng Quang - Bi thu Dang Gy, Vién trwéng da
diém lai nhirng thanh tich néi bat dat dwoc trong
ndm vira qua; dong thoi ghi nhan, biéu dwong
nhirng nd lwc, cd gang cla cac phong, ban, don
vi trong viéc hoan thanh tbt cac nhiém vu dwoc
giao. Bdng chi bay t& mong muébn toan thé can
bd, cdng nhan vién cla Vién tiép tuc phat huy tinh
than doan két, cht dong, sang tao, né lwc phan
d4u hoan thanh théng loi cac muc tiéu, nhiém vu
nam 2026 v&i quyét tam cao nhét.

Nhan dip ndm méi, ddng chi Bao Héng Quang
gl 1&i chuc t&i toan thé can bd, cong nhan vién
mot nam méi An khang - Thinh vwgng - Thanh
cbng - Hanh phuc.

Toan canh budi gap mat Khoéng khi Xuén tai cac don vj
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