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Bién tap: TS. Nhii Viét Tudn

Toém tat:

Két qua danh gid tong hO’p triv lu’o‘ng bé than Bong Bac cho thdy, trong tdng 56 6,3 L4 tan triv lu"ong
tai nguyén cé khodang 2,1 1y tan (chiém %30,9) nam duéi cdc cong trinh, déi twong can bao vé trén bé
mat. Khai thac hleu qud phan triv lu"ong tai nguyén nay, trong khi van dam bdo an toan cho cdc cong
trinh trén bé mdt rat ¢é y nghia, can thiét. Bai bdo phdn tich, xdc dinh cdc tham sé phit hop ciia hé thong
khai théac buong - ¢t cho mét diéu kién cu thé, dién hinh ciia bé than Péng Bac dap img yéu cau an toan

cho cdc cong trinh can bao vé trén bé mdt khi khai thac phia dwdi.

1. Dat van dé

Theo két qué danh gia téng hop triv lwong bé
than Déng Béc cho théy, trong téng sb 6,3 ty tAn
tri lwong, tai nguyén dia chat co khodng 2,1 ty
tan (chiém 30,9%) ndm phia dwdi cac cong trinh,
ddi twong can bdo vé trén bé mat nhu: ao, ho,
séng, sudi, dién tich d4t quy hoach s dung rirng,
ving cdm, han ché khai thac khoang san. Phan
trir lwong, tai nguyén dwdi cac dbi twong can bao
vé va nam trong ranh gidi tru bdo vé thudc cac dw
an md da dwoc phé duyét khodng 582,4 triéu tan
va ngoai cac dy an dwoc phé duyét khoang 1,5
ty tAn. Nhdm dam bao phat trién bén virng nganh
than, trong nhirng nam t&i, can thiét phai huy déng
phan trir lwong, tai nguyén ndm duéi cac cong
trinh can bao vé trén bé mat vao khai thac.

Tai cac nuwéc cd nén cdng nghiép khai khoang
phét trién trén thé gidi da ap dung cac hé théng
khai thac str dung phwong phap diéu khién vach
bang chén |6 hodc hé théng khai thac budng - cot
st dung giai phap diéu khién vach bang cac tru
than dé khai thac phan trir lwong, tai nguyén nay
nhdm giam tén that tai nguyén, nang cao hiéu qua
kinh té.

O trong nuwéc, trong nhitng ndm qua, da céd
cong trinh nghién ciru vé céng nghé chén 16 va
da &p dung th&r nghiém trong mét thdi gian ngan
tai mé Mao Khé [1]. Quy mé, thoi gian thdr nghiém
khéng nhiéu, nén chwa phan anh dwoc tinh phu

hop cla gidi phap dwoc nghién clru, dé& xuat. Cho
tdi nay, chwa cé cbdng trinh nghién ctu chuyén,
sau dwoc thwc hién déi voi hé thdng khai thac
budng - cot cho diéu kién cta bé than Béng Béc.
Do vay, trong pham vi ndi dung cla bai bao, nhém
tac gid sé tap trung nghién ctvu hé thdng khai thac
budng - cot st dung gidi phap diéu khién da vach
bang céac tru than cho diéu kién cac via than nam
duwéi cong trinh can bédo vé trén bé mét tai ving
Quang Ninh.

2. Nghién ctru Iwa chon hé théng khai thac
budng - cot diéu khién da vach bang cac tru
than cho diéu kién dia chat vung Quang Ninh

Muc dich ctia viéc ap dung giai phap diéu khién
da vach bang chén 16 nhdm han ché mac d6 sut
lun cwc dai trén bé mat dia hinh, dm bao khéng
vwot qua gia tri gi¢i han cho phép. Tuy thubc vao
loai coéng trinh va yéu cidu mirc dd can bao vé,
c6 thé sir dung giadi phap chén 16 toan phan hoac
tirng phan va cac phuong phap thi cong khdi chén
khac nhau nhw bang: thay lwc, khi nén, tw chay
ho&c bang co gidi. Gidi phap diéu khién da vach
bang chén 16 da dwoc ap dung kha rong rai trén
thé gi6i, mot sd da dap ng yéu cau bao vé cac
cong trinh trén mat, déng thdi gop phan giam tén
that tai nguyén. Vi du, dé& bdo vé khu vwc dan cw
trén bé mat dia hinh, mé Wujeck thudc thanh phé
Katowice clia Ba Lan da khai thac nhirng via than
& d6 sau 360m, ap dung gidi phap diéu khién da
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vach bang chén 16 toan phan, phwong phap thi
coéng khdi chén bang thay Iwc, khau than bang
ddng bo thiét bi co gi¢i hoa, san lwong khai thac
cua |6 chg dat kha cao, khoang 400.000 T/nam.
Tai cac md than vung Donbass cla Lién Bang
Nga, nhiéu mé da ap dung giai phap diéu khién da
vach bang chén 16 toan phan, thi cong khdi chén
béng phuong phap tw chay trén nén 16 va dat cac
chi tiéu kinh t& ky thuat tot, dm bao yéu cau bao
vé nhitng cong trinh trén bé mat [2]. Bén canh
nhirng két qua dat dwoc, gidi phap diéu khién da
vach bang chén 16 van con ton tai mot sd nhwoc
diém nhuw: coéng tac chuan bj vat liéu, vat tw, thiét
bi thi cong twong ddi phirc tap; quy trinh thi cong
khéi chén doi héi cao vé yéu cau ky thuat, mirc
dod chinh xac; chi phi cho céng tac gia cong, van
chuyén vat liéu va thi cong khéi chén I1&n, dan dén
san lwong va ndng suét lao dong gidm, gia thanh
san xuat cao, hiéu qua kinh t& dem lai chua duwoc
nhw ky vong. Theo kinh nghiém ctia cac nwéc, dé
dap trng cac yéu cau vé quan ly va hiéu qua san
xuét, can ban hanh hé théng céac tiéu chuan, quy
chuén, hwéng dan k¥ thuat vé cong nghé thi cong
chén 16 va chi dong vat liéu, thiét bi thi cong va
doi ngii chuyén gia, nhan lwc vé van dé nay. Trong
didu kién hién nay, ddi véi cac mé ham 10 ving
Quéng Ninh, dap ng dwoc cac yéu cau trén rat
khé khan; do do, viéc ap dung giai phap diéu khién
da vach bang chén 16 khi khai thac duéi cac cong
trinh can bao vé trén bé mat thuc sw chwa phu
hop & thdi diém hién nay va phai can thém thoi
gian.

Hé thdng khai thac budng - cot s&v dung gidi
phap diéu khién da vach bang cac tru than (Hinh
1) dé& khai thac cac via than ndm dwdi cac cong
trinh can bao vé trén bé mat dwoc ap dung rong
rai trén thé gidi, nhat I tai My, Uc, Nam Phi, Trung
Quéc.

Hé théng khai thac nay dwoc ap dung cho diéu
kién via than c6 chiéu day tir 0,9 + 6,0m (tham chi
I&n hon), goc dbc via tir thoai dén nghiéng (nhd
hon 250), via c6 cau tao phirc tap, mirc dd bién
dong vé chiéu day va géc déc tir khéng én dinh
dén 6n dinh, vach va tru via thudc loai dn dinh
trung binh dén &n dinh. V&i diéu kién via nhw trén,
khu vic dwoc chuan bj theo hé théng khai thac cot
dai theo phwong bang cac dwéng 16 doc via mirc
thoéng gi6 va van tai. Cac dwdng 16 doc via dwoc
dao tr cdp thwong trung tdm dén bién gisi khai
trwdng, véi chiéu dai theo phwong khodng 600m
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Hinh 1. Hé théng khai théc budng - cot

(phu thudc vao diéu kién via). Theo hwéng déc
via, chia khu virc thanh nhirtng khodnh khai thac
c6 chiéu dai theo huwéng dbc tir 80 + 200m (theo
phwong 600m), tién hanh khai thac lan lwot tirng
khodnh véi trinh tw twr trén xudng dwéi (o 16 doc
via théng gi6 xubng 1o van tai), gitra cac khoanh
dé lai dai tru than bdo vé. Trong mébi khoanh, dé
tao dién khau va tuyén van tai than, tai trung tam
clia méi khoadnh, dao 16 cét sb 3 tiv cdp thuwong
théng gié - van tai s6 1 va 2 ndi véi cap thuong
trung tdm cua khai truong. Lo cét sb 3 sé dwoc
l&p dat bang tai dé van tai than cho 16 chg. Céng
tac khai thac dwoc thuc hién theo huwéng tiv 16 cat
s6 3 vé phia 16 doc via théng gi6 va van tai (c6 thé
khai thac dong thoi hai hwéng) va to bién gidi vé
trung tdm khai tredng, than khai thac sé dwoc van
chuyén bang toa xe tw hanh ra db 1én tuyén bang
tai tai 16 ct s6 3. Chiéu rong cla dai khau théng
thwong dwoc Iwa chon tr 5 + 10m va chéng tang
cwdng cho cac dai khiu bang vi neo, kich thuwdc
tru bdo vé gira cac dai khau tir 6 + 20m (try hinh
vudng). Khdu guong dwoc thye hién bang cac loai
may lién hop dao 19 - khai thac (tich hop dau khéu
than va bd phan cao vo dé xuc béc than guong);
van tai than trong 10 cho s dung toa xe dang tw
hanh hodc hé théng van chuyén lién tuc (mang
cdo, cau chuyén tai va bang tai); thiét bi khoan neo
c6 thé thuc hién bang may hodc tha cong; van tai
than cho khu vuc khai thac siv dung bang tai két
hop may nghién cép liéu. T6é hop thiét bi co gidi
héa phu hop véi cong nghé khai thac budng - cot
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a) May lién hop dao Io - khai thac

b) Hé théng vén chuyén lién tuc

Hinh 2. Té hop thiét bi co gi6i héa 4p dung trong hé théng khai théc bubng - cot

xem Hinh 2.

Uu diém cla hé thdng khai thac budng - cot
la: c6 do linh hoat cao dbi v&i cac loai kich thwdc
khoang sang va mac dd bién dong chiéu day va
goc déc khac nhau; cong tac chuén bi, quy trinh
coéng nghé khai thac don gian, cé thé ap dung tha
coéng hodc co gi¢i héa; chi phi dau tw cho day
chuyén thiét bj khai thac nhd, chi bang 30% so v&i
t6 hop thiét bi cho 16 cho dai trong cuing diéu kién:;
san lwong khai thac cao, cac mé ham 16 cla Trung
Quéc st dung t6 ho’p thiét bi cla Coéng ty JOY dat
khoang 200 nghm tan/thang, twong (rng cong suat
khai thac 2 triéu tAn/nam.

Han ché clta hé théng khai thac budng - cot
la: khéng phu hop véi nhivng via nguy hiém vé cu
dam ma va cd tinh tw chay, tn that than theo cong
nghé Ién do phai dé lai cac tru bao vé (tru diéu
khién da vach).

Trén co s& phan tich trén va déc diém diéu kién
dia chat, ky thuat va kha ndng dap tng hién cé, co
thé xem xét ap dung hé thdng khai thac budng -
cot, st dung cbéng nghe khai thac thi cong, khau
gwong bang khoan nd min, chong gir tang cuo’ng
cho dai khiu bang vi neo hodc xép ciii lon gé cho
diéu kién céac via than co chiéu day tir trung binh
dén day (dén 6m), dbc thoai dén nghiéng (dwdi
25%, nam dwéi nhivng cong trinh, déi twong céd
yéu cau vé mirc do bao vé thap (subi, rirng,...) tai
cac mé hadm 16 vung Quéng Ninh, nham tan thu,
giam tén that tai nguyén.

3. Nghién ctru, tinh toan, xac dinh cac tham
s6 cta hé théng khai thac budng - c6t cho mét
diéu kién cu thé, dic trwng tai ving Quang
Ninh

Nhém tac gia lwa chon diéu kién cta via 7T md
than Nam Mau dé tién hanh nghién cru trang thai
&ng suét bién dang va dich chuyén bé mat cta

khéi da mé khi ap dung hé théng khai thac budng
- ¢cot. Via 7T md than Nam MAu c6 mét phan triy
lwong, khodng 5,2 triéu tAn, nam dudi sudi trén bé
mat dia hinh can bao vé. Khu vwc nay duwoc gidi
han theo phuong tir tuyén tham do dia chat T.ID +
T.INA va tr mire -50 + +125 (Hinh 4). Trong pham
vi nay, via cé chiéu day tir 2,8 + 3,59m, trung binh
3,1m, trong via c6 02 I6p da kep v&i chiéu day
mdi 1&p tir 0,1 + 0,6m, thanh phan chi yéu la sét
than, sét két doi chd bot két, cwdng dd khang nén
tr 5 + 12 MPa, géc dbc via tir 3 + 70, trung binh
60. Vach tryc tiép 1a sét két cd chiéu day trung
binh 2,5m, cuwdng dé khang nén 47,9 MPa; vach
co ban 1a cat két, bot két ¢ chiéu day trung binh
14,9m, cwdng dd khang nén 56,3 MPa; tiép sau la
céac tap via than va I&p da sét két, bot két hodc cat
két. Chiéu sau via than nhd nhét (gan véi mét dia
hinh nhét) khodng 152m. Dé xac dinh cac tham s
dich chuyén, bién dang bé mat khi khai thac via 7T
bang hé théng khai thac budng - cot (diéu khién
da vach bang céc tru than), nhom tac gia siv dung
phan mém PC “NEDRA” cla Trwéng Dai hoc Md
- St.Petersburg - Lién Bang Nga. Phan mém PC
“NEDRA” thé hién chi tiét qua trinh bién dang cla
d4t da trong giai doan gi¢i han chét tai. Qua trinh
dé dwoc mo ta trén co s& mo hinh co hoc cla
dwdng bién dang tuyén tinh, trong d6 gidi phwong
trinh theo thuyét dan hdi. Dé thuc hién thuat toan
trén, nhom tac gia s&r dung cong nghé may tinh
chuyén nganh (PC “NEDRA”) mé phéng mé hinh
trang thai (rng suét bién dang cla khdi da mé.

Sé liéu dau vao dé xay dwng mé hinh la cac
tham sb ctia hé thdng khai thac. Cac tham sé nay
duwoc tinh toan theo ly thuyét vé hé théng khai thac
guong 16 cho ngan, dwoc xac dinh bang cac cong
thire gidi tich [7]. So dd xac dinh cac tham sé cua
hé théng khai thac budng - cot xem hinh 3.
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Hinh 3. So dé xac dinh cac tham sé cta hé théng khai thac budng - cét

Theo so dd hinh 3, tai trong tac déng I1én cac tru
than dwoc xac dinh dwa trén dac tinh dich chuyén
ctia khdi dat da dwdi anh hwéng ctia qua trinh khai
thac hadm 16. Tuy thudéc vao phwong phap diéu
khién da vach (bang pha hda toan phan, chén 10,
tru than,...) m&rc d6 dich chuyén va pha hiy cua
khéi da, cling nhw pham vi viing anh hwéng trén
bé mat khac nhau. Ban kinh ctia ving anh hwéng
trén bé mat dia hinh dwoc xac dinh béi géc sap dé
w, gia tri géc nay & thoi diém buwdc sap db cha da
véach truc tiép dau tién tir 30 + 35°, cac buwdc gay
tiép theo, gia tri gidm xubng con 25°. Déi véi tat
ca cac |&ép dat da phia trén vach truc tiép, gia tri
goc w tlr 12 += 19°. Piéu d6 cho thay, goc gi¢i han
clia da vach gidm dan theo hwéng tr gwong khai
thac dén bé mat dia hinh. Khi do, tai trong ctia dat
da vach tac déng Ién tru than dwgc xac dinh trén
chiéu dai bwéc gay clia dam consol 16p dat da
vach /. Kinh nghiém khai thac tai via 7T cho thay,
chiéu dal buwéc sap dé cla da vach thong thuwdng
tlr [, = 8 + 20m, trung binh / = 12m. Chiéu cao tru
bao vé (bang chiéu day V|a than khai thac) h =
3,1m. Chiéu sau khai thac H = 152m (tinh trong
trwdng hop nguy hiém nhét). Do bén cla lép da
khéng dbng nhét trong via R, duoc xac dinh theo
cbng thire:

R — h 3,1
B 24 01 06
+—+

0 nh~
ZR 3 5 12

=3,6 (MPa) (1)

Via 7T c6 cu tao 03 phan 16p, trong d6 |0Fp thw
nhét (I&p than) c6 chiéu day h,=2,4m, d6 bén nén
R, = 3,0 MPa; Iop tht hai (Io’p kep th& nhéat) co
chleu day h,=0,1m, 6 bén nén R,=5MPavaldp
th&r ba (Io’p kep th&r hai) cé chleu day h, = 0,6m,
dod bén nén R, =12 MPa. Thay cac gia tri vao céng

thire (1), xac dinh dwoc do bén nén cla via 7T la
R, = 3,6 MPa = 36 kg/cm?. Khi do, chiéu réng cta
dal khau (A) va tru bao vé gitra dai khau (x) trong
block khai thac (budng khau) dwoc xac dinh theo
phwong trinh sau:

nyxyx H, x(A+x)=k xk xR, xxx

X
— 2
(u+vxh) (2)

Trong do, n, - Hé sb dy trir d6 bén cla cac tru
béo vé gitra dai khau (Iay theo kinh nghiém), n, =
1,2; v - Khéi lwong thé tich trung binh clta cac Icyp
dat da tac dong lén tru than, y = 0,0027 kg/cm3
H,- Chiéu cao vung pha hiy cla da vach (l4y theo
k|nh nghiém), H, = 27m; k_ - He sb giam do bén
cua try than, k. = 0,9; k, - He s6 do bén cua cac tru
than, k,=0,6; uvav- He sb phu thudc vao vat liéu
lam tru ddi véi tru bang than, u = 0,65 va v =0,35.
Thay cac g|a tri trén vao (2), ta nhan dwoc phwong
trinh c6 2 an sb A va x.

1,2><2,7><10’3><27><(A+x):0,9><0,6><36><x><

(o, 65+0,35x%j 3)

Trong d6, &n s6 (A) - Chiéu rong dai khau dwoc
xac dinh dwa trén kinh nghiém khai thac cac via
than ap dung hé théng khai thac gwong 16 cho
ngan trén thé gidi. Trén co sé& do, két hop vai diéu
kién dia chat via 7T, nhém tac gia lwa chon cac gia
tri chiéu rong dai khdu nhuw sau: Trwdng hop A =
6m, thay vao (3) xac dinh dwoc kich thwéce tru bao
vé gitra cac dai khdu x = 7m; A=9m = x = 8m; A
=12m = x=9m; A=15m = x = 10m.

Chiéu rong cua block khai thac (D) va chiéu
rong tru bao vé gitra cac block (X) dwoc xac dinh
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theo phwong trinh sau:
n, x qu =P 4)

Trong d6 P_ - Tai trong tac déng Ién tru than,
dworc xac dinh theo cong thirc:

i =yx|:Ha><(X+la+Haxtgw)+
(H-H,)x(X+D)], (MPa) (5)

P, - Kha nang chiu tai cta cac tru than, duoc
xac dinh theo céng thirc:

rx(l—lj
D =k xk xR xXxe ‘"’ (MPa)(6)

Thay (5) va (6) vao (4) nhan duwgc phwong
trinh:

ndxyx[Hax(X+lo+Ha><tga))+(H—Ha)><

(X+D)]=k xk xR xXxerx[%_lj (7)

r - Hé sb phu thudc vao tinh chét cua vat liéu
lam try (tru bang than), r = 0,17.

Thay cac an s6 da biét vao (6) nhan dwoc
phwong trinh gém 2 &n s6 D va X nhw sau:

1,2x2,7x107 x[ 27 x (X +12+ 27 x1g15) + (152~ 27)
X

0,17){571]
x(X+D)}:0,9><O,6><36><X><e : (8)

Trong d6, an sé (D) - Chiéu rong block khai
thac cling dwoc xac dinh dwa trén kinh nghiém
khai thac cac via than bang guwong 16 chg' ngén
trén thé gidi. Trén co s& d6, két hop véi diéu kién
dia chat cha via 7T, nhdm tac gia lwa chon cac gia
tri chiéu rong block khai thac nhw sau: Trwerng hop
D = 80m thay vao (8) xac dinh dwoc chiéu rong tru
bao vé gilra cac block X = 42m; D = 120m = X =
45m; D =160m = X=48m; D = 200m = X=51m.

Dé danh sw anh hwdng clia qua trinh khai thac
via 7T khi ap dung hé théng khai thac budng - cot
dén bé& mat dia hinh, nhém tac gid dé xuét 03
phwong an theo chiéu réng block khai thac (budng
khau) va chiéu réng dai khau ciing nhu kich thuéc
clia cac tru bdo vé. Chi tiét cac gia tri xem tai bang
1.

V&i cac tham sb cla hé théng khai thac budng -
cot nhw trén, khu vwe dw kién ap dung thir nghiém
thuoéc via 7T mé than Nam Mau dwoc chuan bi
nhw hinh 4.

Trén co s&, dac diém diéu kién dia chat k§ thuat
clia via YT va cac tham sb cla hé thdng khai thac
budng - c6t lwa chon nhw bang 1, nhém tac gia
da lwa chon cac tham sd dé mé phdng trang thai
(ng suét bién dang cta cuta khéi da mé nhw sau:
M6 dun dan hoi ctia dat da E (MPa); sb 16p dat da
t 3 + 5, lop than 1 (E,); hé s6 Poisson cho tat ca
dat da ap dung bang 0,3; dung trong clia dat da tw
2,7 T/m3; lwc dinh két ctia dat da C (MPa); géc noi
ma sat trong théng thwéorng 30°; d6 bén kéo cua
dat da khéng vuwot qua 1/3C. Kich thwéc cia mo
hinh dwoc thiét ké vai chiéu dai 600m, chiéu cao
240m, via ndm & do sau khoang 152m. Két qua
xay dwng md hinh bang phdn mém PC “NEDRA”
xem tr hinh 5.1 + hinh 5.9 dwéi day.

Phwong an 1: D = 80m (hinh 5.1 -5.4)

Phwong an 2: D = 120m (hinh 5.5 - 5.7)

Phwong an 3: D = 200m (hinh 5.8, 5.9)

Phan tich biéu dd hinh 6 (két qua xay dwng mo
hinh) cho thy, gia tri bién dang ngang bé mét dia
hinh ty 1& thuan (tuyén tinh) véi chiéu réng block
khai thac (budng khau). Gia tri bién dang ngang
I&n nhat dat 0,012 khi chiéu rong block khai thac
D = 80m (Hinh 5.4) va Ién dén 0,045 khi D = 200m
(Hinh 5.9), tiém can v&i gia tri bién dang ngang
gi¢i han cho phép la 0,05. Nhw vay, trong diéu
kién via 7T mé than Nam MA&u, khi ap dung hé

Bang 1. Cac tham sé ctia hé théng khai thac budng - cét (03 phuong an)

TT ThAam socua Phwong an1 | Phwong an 2 | Phwong an 3
céng nghé

1 D 80m 120m 200m

2 A 6m 9m 6m

3 X 42m 45m 51m

4 X m 8m m

5 Tonhthat thaAn ’iheo 58 43 44

cbng nghé, %
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Hinh 4. So dé chudn bj Via 7T mé than Nam Mé&u theo hé théng khai thac budng - cot
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Hinh 5.7. Gi4 tri bién dang ngang (twong dbi, chudn héa dén 1000)
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Hinh 5.9. Gi4 tri bién dang ngang (tuong déi, chudn héa dén 1 000)
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Hinh 6. Méi twong quan gitra kich thuoc khu vic
khai thac voi gia tri bién dang bé mat dja hinh

200m

thdng khai thac budng - cot, d& dam bao an toan
cho cac cong trinh trén bé mat, kich thwdc cla
mot block khai thac (budng khau) khéng dwoc Ion
hon 200m. Cung véi d6, cac tham sé clia hé théng
khai thac phai ddm bao nhw: chiéu rong dai khau
A = 6m; kich thuwdc tru bao vé gitra cac dai khau
X = 7m va kich thuwéc try bao vé gitra cac block X
=51m.

4. Két luan

Trong diéu kién hién nay, tai cac mé than ham
16 ving Quang Ninh, can xem xét huy dong, khai
thac phan tri lwong, tai nguyén than nam dudi
cac cong trinh can bao vé trén bé méat bang hé
théng khai thac bubng - cot st dung giai phap diéu
khién da vach bang céac try than. Nhém tac gia da
phan tich, tinh toan, mé phdng va xac dinh, lwa
chon dwoc cac tham sb cla hé théng khai thac
budng - cét, ap dung cho diéu kién ctia via YT md

than Nam M&u, ddm bao khai thac an toan duai
déi twong chiva nuéc can bdo vé, dong subi trén
bé& mat dia hinh. Cac két qua tinh toan, lwa chon
c6 co s& khoa hoc chac chén, cach tiép can phu
hop, phwong phap nghién ctu tién tién, nén céd
muwc do tin cay dwgc ddm bao. Trén co s& do,
cac md than ham 16 vang Quang Ninh c6 thé xem
xét ap dung phuo’ng phap nghién ctru, tinh toan
cac tham sb cta hé théng khai thac budng - cot
nhw da thwc hién & trén cho cac via than cé diéu
kién twong déng v&i via 7T md than Nam Mau va
dwa hé théng khai nay vao thuc t& san xuét nham
gidm tén that tai nguyén, nang cao an toan, hiéu
qua san xuat, gop phan phat trién bén virng nganh
than.
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Research on and selection of suitable parameters of the room and pillar mining
system in the exploitation of coal seams located under works to be protected on
the surface in Quang Ninh region

Dr. Le Van Hau - Vinacomin — Institute of Mining Science and Technology
MSec. Tran Duc Dau - Ho Chi Minh City University of Natural Resources and Environment

Abstract:

The results of the general assessment on reserves of the North East coal basin show that there are
about 2.1 billion tons of natural resources in total of 6.3 billion tons of reserves (accounting for 30.9%)
located under constructions and objects need to be protected on the surface. The effective exploitation of
the reserves and resources, while ensuring the safety of surface works is very meaningful and necessary.
The article analyzes and determines the appropriate parameters of the room and pillar mining system
for a specific, typical condition of the North East coal basin to meet the safety requirements for works
that need to be protected on the surface in the underground exploitation.
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NGHIEN CUU, BPE XUAT CAC GIAI PHAP NHAM NGAN NGUA SU' CO
CHAY NOI SINH KHI KHAI THAC VIA 10 THAN CO TINH TU CHAY TAI
KHU MO TRANG BACH - CONG TY THAN UONG BIi - TKV

TS. Phan Van Viét, TS. Lé Van Hiu
ThS. Phung Viét Bac

Vién Khoa hoc Cong nghé Mo - Vinacomin
Bién tap: TS. Nhit Viét Tuin

Toém tat:

Dé khai thac phan triv lwong via doc, than cé tinh ty chay thuée via 10 khu mé Trang Bach, Cong ty
than Uéng Bi dé va dang dp dung cong nghé khai thac buong - thwong chéo. Két qud dp dung cho san
lwong va ndng sudt lao déng chuwa diege nhue ky vong, chi phi vit tw va mét 16 chudn bi I6n, dan dén gid
thanh khai théac cao, hiéu quad thdp. Pdc biét, thong gié cho cdc gwong khai thac bang phwong phdp
théng gié cuc bo, nén diéu kién lam viéc ciia cong nhan con khé khan, ty 1é ro gidé vdo trong vimg pha
héa lom, tang nguy co chdy néi sinh. Trong khi d6, phan trit lwong con lai cia via 10 mure -150/+280
c6 thé huy dong vao khai thac trong thoi gian 16i la twong doi I6n khodng 873.960 tan. Bai bdo nghién
cbu, dé xudt cdc gidi phdp ngan ngira sw co chdy néi sinh khi khal thdc phan trit heong con lai ciia via

10 nham ndng cao hon nita mirc dg an toan va hiéu qud kinh té.

1. Pat van dé

Via 10 c6 chiéu day toan via tlr 1,07 =+ 6,5m,
trung binh 2,6m, mrc do bién dong chiéu day tir
4n dinh dén khong 6n dinh. Goéc déc via thay dbi
tr 36 + 55°, trung binh 46°, thudc loai twong déi
dn dinh vé& géc dbc. Vach truc tiép 1a tap sét két
mau xam den, phan I&p méng véi chiéu day tw
0,2 + 1,3m, ddi chd la bot két day tir 1,3 + 6,6m,
thudc loai dé sap dd. Tru truc tiép |a tap sét két
mau xam den c6 chiéu day tr 0,3 + 2,2m, thudc
loai bén virng trung binh. Than trong via la loai ban
antraxit co tinh tu chay. Dé khai thac via 10 c6 diéu
kién nhw trén, Cong ty than Udng Bi da va dang
ap dung “Céng nghé khai thdc (CNKT) budng
thuwong - chéo”. Két qua ap dung cho céc chi tiéu
kinh t& k§ thuat (KT-KT) thap. Cu thé: san luong
khai thac dat 56.000 tAn/nam, nang suét lao dong
(NSLD) tir 2,1 + 3,5 tAn/cong; cac chi phi gb, mét
16 chuén bi, thubc né, kip né va tén that than 16n,
dan dén gia thanh khai thac cao, hiéu qua thap.
Déc biét thong gié cho cac gwong khai thac bang
phwong phap théng gié cuc bod, nén diéu kién lam
viéc clia cong nhan con khé khan, ty 1é rd gié vao
vung pha héa I&n. Bong thei, qua trinh khai thac,
khi chwa dén buéc gay cla da vach, phia sau
16 cho' hinh thanh khoang tréng tich tu khi, ting
nguy co chay néi sinh (tr nd&m 2016 dén nay tai
via 10 da ghi nhan 04 vu chay ndi sinh). Trong khi

do, phan tri¥ lwong con lai cha via 10 cé thé huy
dong vao khai thac trong thoi gian téi 1a twong
déi Ién khoang 873.960 tan [1], phan bd tlr muirc
-150/+280 khu mé Trang Bach. Dé khai thac hiéu
qué va an toan phan trir lwong trén, viéc nghién
ctry, lwa chon CNKT va gidi phap ngan nglra chay
ndi sinh phu hop véi diéu kién via 10 khu mé Trang
Bach la can thiét.

2. Nghién ctru lwva chon CNKT phu hop véi
diéu kién via 10 khu mé Trang Bach

Ngoai CNKT budng - thwong chéo dang duoc
ap dung tai via 10, nam 2015 Céng ty con ap dung
CNKT 16 cho xién chéo, chéng gitr bang gian
mém dé khai thac cac khu vuc via doc thudc via
9b c6 didu kién dia chat twong tw nhw via 10 va
than c6 tinh tw chay. Két qua ap dung cho cac chi
tieu KT-KT vuwot trdi so véi CNKT gwong 16 chg
ngén (budng - thwong, doc via phan tang, ngang
nghiéng,...), nhw: san lwong khai thac dat tw
80.000 + 130.000 tAn/n&m, NSLD trung binh 5,6
tan/cong, chi phi gd 5,3 m3/1000 tan, chi phi mét
16 chuén bj tr 13,9 + 17,3 m/1000 tan, ty Ié ton
that giam xubng con 17,6%. Théng gié cho 16 cho
bang ha ap chung clia md, nén diéu kién lam viéc
clia céng nhan dwoc cai thién dang ké. Cong tac
khoan nd min pha v& da vach dé chét tai ban dau
cho céac gian chéng duoc thuc hién ngay sau khi
l&p dat gian chéng va ddng thoi véi qua trinh 13p
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d&t gian chdng trén 16 doc via théng gié, nhdm tao
I&p dém phia trén néc gian, hd tro di chuyén gian
chdng. Lép dém nay dwoc duy tri theo tién dd khai
thac 16 chg, tao I&p ngan cach khdéng gian 16 chg
véi khu vire da khai thac, han ché ro gié vé phia
sau 16 cho. Ngoai ra, dé phat hién s&m hién twong
chay noi sinh, Cong ty con ap dung mot sb giai
phap nhu: (1) Kiém soat khi bang cac diu do cam
bién nhiét, sing ban nhiét, nhiét ké théng qua cac
16 khoan vao via than; (2) Lap d&t hé thdng dwéng
4ng vé phia sau 16 cho dé kiém soat khi va bom
khi nito' khi c6 d6 xuét khi cao; (3) Xay twéng chén
cach ly khu vire da khai thac. Cac gidi phap trén da
gitp cho 16 cho khai thac 6n dinh va ddm bao an
toan, gidm dang ké sb 14n chay ndi sinh (tr ndm
2015 dén nay da ghi nhan 02 vu chay néi sinh).

Ciing twong tw nhw tai via 5 mé than H6 Thién
- Khe Chuéi - Cong ty TNHH MTV 91 - Téng Cong
ty Dong Béc, tr ndm 2007 dén ndm 2012 da xay
ra 05 vu chay ndi sinh khi khai thac bdng CNKT
guong 16 che ngén. Tuy nhién, tir nam 2016 dén
nay, cac khu vyc via déc duwoc Cong ty khal thac
bang CNKT 16 cho' s dung gian chéng mém va
ap dung gidi phap ngan ngtra chay néi sinh nhw
tai Udng Bi, nén chwa xay ra sy cb chay néi sinh
trong 16 cho.

o

Tai nwéc ngoai, dac biét la Trung Quéc da va
dang ap dung phd bién CNKT 16 cho xién chéo,
chdng gitr bdng gian mém dé khai thac cac khu
vuwc via déc, than cé tinh tw chay. Nhitng vi tri
thwong xuyen xay ra chay ndi sinh & cac 10 chg
gian chéng mém tai Trung Québc Ia pham vi gitra
va chan cho. bé khac phuc sw cb chay ndi sinh,
cac md ap dung moét sb giai phap nhw: (1) Ap dung
so dd CNKT khong dé lai tru bao vé (Hinh 1a); (2)
Trén 16 doc via théng gi6é va van tai, khoan cac 16
khoan dé kiém soat nhiét do trong via than, phat
hién s&m sw U nhiét (Hinh 1b). Khi nhiét d trong
16 khoan téng, vuwot qua gia tri gidi han cho phép,
tién hanh khoan ép nwéc gidm nhiét do; (3) Theo
tién dd khai thac cta 16 cho, trén 16 doc via théng
gi6 va van tai 1ap d&t hé théng duwong dng (Hinh
1¢) va khoan céc 16 khoan (Hinh 1d) vé phia sau 16
cho nham kiém soat khi bén trong ludng pha hda.
Théng qua hé théng dwéng éng va 16 khoan 4y
mau khi phuc vu céng tac thi nghiém, phan tich,
danh gia va du bao kha nang xay ra tw chay, chu
ddng bom xa khi nito hodc héa chéat vao khu vuc
pha hda dé ngan ngira qua trinh 6xy héa than xay
ra. Cac gidi phap da gidm dang ké s vu chay noi
sinh, gilp cho 10 cho khai thac ddm bao an toan va
dat hiéu qua cao.

b. Giai phép kiém soat khi va
sw U nhiét caa via than

Puérng dng kiém
soat khi va bom
khi nitor

c. Gidi phap dat duong éng
kiém soét khi

L& khoan kiém
soat khi

d. Giai phap khoan I6 khoan
Ién noc kiém soat khi

Hinh 1. Céc gidi phap duoc céc mé hdm 16 cda Trung Quéc &p dung phé bién dé khai thac céc via
than c6 tinh tw chay
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T nhirng phan tich, danh gia kinh nghiém khai
thac cac khu vuc via déc, than cé tinh tw chay &
trong va ngoai nwéc, véi diéu kién via 10 khu mé
Trang Bach c6 thé ap dung CNKT nhw: (1) CNKT
budng - thwong chéo; (2) CNKT 16 cho xién chéo,
chéng gitr bang gian mém. Cac CNKT trén da
va dang duwoc Cong ty ap dung dé khai thac cac
khu vue via dbc, than c6 tinh tw chay. Két qua ap
dung cho thdy, CNKT 16 cho st dung gian chéng
mém khéng nhirng nang cao mirc dd an toan va
cai thién didu kién lam viéc cho nguoi lao dong,
con cho cac chi tiéu KT-KT vwot troi so voi CNKT
budng - thwong chéo nhu: Cong suét khai thac va
NSLD tang tr 1,5 + 2,5 lan; cac chi phi thubc né,
kip né, g6, mét 16 chudn bi,... gidm dang k&, nén
cho phép gidm gia thanh khai thac, dic biét tdn
that than con 17,6%. Trén co s& do, bai bao dé
xuét va lwa chon “CNKT 16 cho xién chéo, chdng
gitr bang gian mém” dé khai thac phan tri» lwong
via dbc, than cé tinh tw chay thudc via 10 khu mé
Trang Bach.

3. Lwa chon giai phap ky thuat dé han ché,
ngidn ngira sw cé chay ndi sinh khi khai thac
via 10 khu mé Trang Bach

Kinh nghiém khai thac cac via than co tinh ty
chay trong va ngoai nuo’c cho théy, ngoai viéc lya
chon CNKT phu hop, can thiét phai ap dung cac
giai phap ky thuat nham han ché, ngan ngwa swchd
chay ndi sinh ctia cac via than. Trong diéu k|en via
10 khu mé Trang Bach, co the ap dung mot sb giai
phap dé phat hién som sw ¢ chay ndi sinh nhu:

3.1. Giai phdp vé théng gié

Nguy co' tw chay tai cac 16 cho phu thubc chu
yéu vao lwong gié ro vé phia sau 16 cho. Nguyén
nhan dan dén ro gié do: (1) Sw khac biét vé tiét
dién gitra dwdng |6 théng gié va van tai dan dén sw
chénh léch vé ap suét gitra khu vuc dau va chan
cho; (2) Cac tweng chan cach ly viing da khai thac
trén cac dwdng 10 doc via khoéng kin; (3) Qua trinh
khai thac va kién tao dia chat da hinh thanh cac
khe nwt phat trién tlr khu vire da khai thac 1én bé
mat dia hinh; (4) D4 vach sap dd khong triét dé,
hinh thanh khoang tréng phia sau 16 cho; (5) Lwu
lwong gi6 di qua 16 cho' lon; (6) Ap dung hé thong
khai thac kh4u dudi hodc cé thwang thdng gio phia
sau 106 cho. Dé gidi quyét cac van dé trén, viéc can
bang ap suat khu vuc 16 cho 1a can thiét va cé thé
thwc hién theo hwéng nhu sau:

- Xay dwng cac cong trinh (clra gi6) diéu chinh
lwu lwong gié trén cac dwdng |6 nham gidm chénh

léch ap suét gitra dau va chan cho, gitra khong khi
ngoai tr&i véi dwdng 16 doc via théng gio.

- T6 chirc kiém tra bé mét dia hinh theo dinh
ky hang thang, quy dé& cé phwong an san lap khi
c6 hién twong sut Itn bé mat dia hinh do qua trinh
khai thac gay ra.

- Cac duwong 16 xuyén via, doc via, cac cup,...
khi 16 cho khdu vuwot qua (khéng st dung cac
dwong 16 trén) can trién khai thi cong xay céac
twong chan déc biét bang xi tro hodc bao cat dé
cach ly khu vuc khai thac.

- Lam cac twong chan cach ly bang bao cat,
dat + xi tro tai cac dwdng 16 doc via théng gié va
van tai v&i chu ky 5 + 10m/tuwéng chan.

3.2. Giai phdp kiém sodt khi va G nhiét cua
via than

Hién twong than tw chay xay ra kém theo cac
hién twong thay déi vé thanh phan khong khi,
nhiét dd, mui,...Trong dd, thong sd nhiét do duoc
coi la giai phap hiéu qua dé dy bao hién twong tw
chay trong cac via than. Dé cé thé dy bao som,
cing nhw trién khai kip thoi nhém giai phap khac
phuc sw cb chay néi sinh khi khai thac via 10, can
thiét phai thwe hién kiém soat khi va G nhiét cia
via than bang cac phwong phap nhu:

- Trong qua trinh dao cac dwéong 16 chuén bi dé
khép kin 16 cho, trén mbi dwdng 16 hinh thanh vom
can bang ap lwc véi chiéu cao cia vom phu thudc
vao dat da xung quanh dwong 10. DAt da va than
trong gi¢i han vom can bang ap lwc bj pha hady, vo
nhau, hinh thanh cac khe nit dé khoéng khi xam
nhap vao khéi than, gay ra sw cb chay ndi sinh.
Dé giai quyét van dé trén, tai cac dwong 16 doc
via, thwong théng gié va van tai,... khoan cac 16
khoan va déng éng nhwa PVC ®34 dé kiém soat
nhiét d via than, phat hién s&m sy G nhiét. M6i
vi tri quan tréc khoan 01 16 theo hwéng débc via,
khoang céach gitra cac 16 khoan theo phwong via
10 m/I6. Thuc hién do kiém tra nhiét bang cac dau
cam bién nhiét do vai tan suét 01 1an/ca, khi nhiét
do trong 16 khoan tang, vuot qua 60°C, thwe hién
khoan ép nwéc xung quanh 16 khoan quan tric
nhiét (Hinh 2).

- Theo tién dd khai thac cua 16 cho, trén 16
doc via théng gié va van tai 1ap dat sole hé thdng
duwong dng kém ®£Y vé phia sau 16 cho dé kiém
soat khi bén trong ludng pha hda. Théng qua hé
thdng dwong 6ng kém, 14y mau khi véi tAn suét
01 lan/tuan dé phan tich, danh gia va dw bao kha
nang xay ra tw chay cla via than, chd déng bom
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Hinh 3. Ho chiéu ldp dat dudng 6ng va xay dung tuong chan céch ly trén 16 doc via théng gié
va van tai

xa khi nito' vao khu vuc pha hda, ngan nglra sw cb
chay néi sinh. Bdng thoi, véi ban chét cla so d6
CNKT @& lai tru than bdo vé dwdng 16 doc via van
tai lam 16 théng gié khi khai thac phan tang duoi.
Khi d6, d& han ché gi6 di theo 16 doc via van tai vé
phia sau 16 chg, xay dwng cac twéng chan béng
bao cat hodc xi tro trén 16 doc via van tai theo tién
do khai thac cua |6 cho, nham cach ly khu vyc da
khai thac, khodng cach gitra cac twéng chan phai
dam bao 10m/twdng (Hinh 3).

3.3. Giai phdp kiém soét tw chdy tur thiét Iap
vi tri cdc tram do, Idy mau khi

Giai phap kiém soat tw chay cta than dwa trén
két qua do khi cling nhw sé liéu thu thap duoc tir
hé théng quan trac khi mé. Céng tac quan tréc
ham lwong va Iéy mau khi tai khu vuwe c6 kha nang
tw chay dwoc thyc hién thwdng xuyén dé kiém

soat tinh tw chay cua than. Vi tri &y mau khi thé
hién chi tiét trén so' @ hinh 4 va hinh 5.

Cac tram do khi dwoc b tri tai cac vi tri sau:
(1) Trong ludng gi6 sach va ludng gié thai cla tirng
16 cho; (2) Trong ludng gié sach va gié thai cla
cac duong 16 chuén bj dao trong than s dung
théng gié cuc bd; (3) Trong cac dudng 16 dan gié
thai hoac cac dwong 6ng dwoc khoan vao thanh 10
phuc vu cho viéc ldy mau; (4) Bén trong cac tuwdng
cach ly. Tai cac tram do, ham luwgng khi CO khéng
vuot qua 10 ppm thi khong can phai 1y mau khi
dé phan tich. Truwdng hop, ham Iwgng khi CO dot
ng6t tang vwot 10ppm (0,001%) khdng lién quan
dén cac hoat ddng san xuét nhw bén min, han cét
thi can phai l4y mau khi va tién hanh danh gia kha
nang chay noi sinh, dwa trén cac két qua phan tich
mau khi va mirc do bién thién ctia ching dé xac
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a) Lo cho phé hda khai thac khdu dat va théng gié Trung tam; b) Lo cho phé hda khai thac khau dudi
va théng gié Trung tadm; ¢) Lo cho phé héa khai thac khdu dudi phé bd 160 ddu dung dé théng gié va ap
dung théng gi6 chéo; d) Lo cho' phé hda khai thac khdu dudi dé lai 16 théng gi6 va ap dung théng gié
chéo; e) Hai 16 cho pha héa khai thac khau déat théng gié néi tiép cé gié bé sung
Hinh 4. Vj tri dat tram do kiém soat chay ndi sinh trong luéng gié chung (S1, S2), trong khu vuc da
khai thac (P1, P2) va phia trong twong ngan (T1, T3)
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b)

a) Lo chuén bj thong gi6 bang quat cuc bo déy; b) Lo chuén bj thong gi6 bang quat cuc bé hiit
Hinh 5. Vi tri dat tram do kiém soat chay ndi sinh trong cac dwong o

dinh khu viwe cé nguy co xay ra chay ndi sinh.

3.4. Giai phap str dung hé théng quan trac
khi mé tap trung tw déng

Hién nay, tai Cong ty than Uéng Bi ndi riéng va
cac md than ham 16 ctia TKV néi chung da dwoc
trang bi hé théng quan tréc khi tw dong. Viéc st
dung hé théng quan tréc khi la giai phap hiéu qua
dé phat hién sém tinh tw chay cla than. Théng
qua hé théng quan tréc véi cac loai dau do khi
d&c trwng dé phat hién nhivng vi tri bat thwong va
xac dinh thoi diém ap dung gidi phap kiém soat
chay nhw: dung nwéc, dung bot, héa chét, phun
khi nito,... Ngoai ra, hé théng quan trac khéng chi
tap trung vao viéc do dac ham lwong cac khi trong
moé ma con duoc trang bi cac thiét bi khac nhu do
nhiét do, mui dworc tich hop vao hé théng dé phan
anh toan canh hién twong tw chay. Nhw vay, dé co
thé st dung hé théng quan trac khi mé kiém soat
tinh tw chay clia than, can phai ddm bdo céc yéu
cau nhu: (1) Lap d&t cac dau do khi CO cé do nhay

cao tai cac diém cé nguy co tw chay; (2) Xay dwng
hé théng co s& di¥ liéu vé ham lwong khi CO cuda
hé thdng quan trdc dé lap cac nguwéng canh bao
theo tinh hinh san xuat nhw: ham lwong khi CO
khi nd min, ham lwong khi CO khi xay ra chay,...;
(3) St dung cac phan mém théng ké dé xt ly sé
liéu khi quan tréc dwoc trong nhitng 1an xay ra tw
chay dé dwa ra cac thong tin; (4) Tang cwdng mirc
do tin cay dé phat hién sém hién twong ty chay
théng qua viéc két hop do dac qua hé théng quan
trac véi viec do dac tai hién trwong va phan tich
cac mau khi.

3.5. Giai phap ky thuat céng nghé khai thac

Théng thuwéng cac 16 cho gian mém cé téc do
tién guwong kha cham, do khéng thé b tri dwoc
nhiéu cap khau ddng thoi, diéu nay tiém an nhiéu
rdi ro cho cong tac phong ngra sy cb chay noi
sinh. Dé giai quyét van dé trén, c6 thé ap dung
gidi phap nhuw: (1) DAy nhanh tbc dd tién gwong
16 chg, nhdm gidm thai gian tiép xdc cta than voi
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khoéng khi, ngan ngtra nguy co U nhiét cta than.
DPé thuc hién diéu do, ngoai viéc duy tri 02 cup
phia dwdi chan cho dé phuc vu théng gio, van tai
va di lai, dao bd sung cac thwong van tai - thong
gié & phia trwdre 16 cho, chia doan 10 cho xién chéo
thanh 2 + 3 doan (tao 16i van tai than riéng biét cho
cac cap khau), nham cé thé b tri dwoc nhiéu cdp
khau ddng thoi, tlr d6 cho phép day nhanh téc tién
guong cda 16 cho; (2) Khong dé than tdn & phia
sau 16 cho. Déi véi gidi phap nay, lwa chon gian
chdng c6 mién lam viéc phu hop véi mién chiéu
day via cta khu vwc &p dung, dé dam bao khai
thac dwoc toan bd chiéu day via, tir dé cho phép
gidm tén that than va nguy co chay ndi sinh. M6t
sb vi tri 16 cho c6 chiéu day via cuc bd Ién hon
mién lam viéc cta gian chdng, 16 cho khdu bam
véach va thu hdi triét dé phan than phia sau 16 cho.

4. Két luan

Trén co s& két qua danh gia diéu kién dia chat
via 10 mirc -150/+280 khu md Trang Bach, két
hop voi kinh nghiém khai thac cac khu vuc via
déc, than c6 tinh tw chay trong va ngoai nwéc,
nhém tac gid da lwa chon CNKT [0 cho xién chéo,
chdng gi* bang gian mém dé khai thac phan triy
lwong con lai cha via 10. Céng nghé Iwa chon da
khac phuc dwoc nhitng nhwoc diém ctia CNKT
guong 16 cho ngan. Ngoai ra, dé phat hién sém

nguy co’ chay ndi sinh, trong qua trinh khai thac ap
dung mét sé gidi phap nhw: (1) Giai phap vé thong
gi6 bang cach can bang ap suét khu vwc 16 cho;
(2) Giai phap kiém soat khi va G nhiét théng qua
cac 16 khoan vao via than; (3) Lap dat hé théng
dwong dng kiém soat khi & trong ludng pha héa tai
dAau va chan cho’; (4) Giai phap kiém soat tw chay
tir thiét 1ap vi tri cac tram do, 14y mau khi; (5) Giai
phap st dung hé théng quan tréc khi mé tap trung
tw dong,... Cac giadi phap trén da va dang dwoc
cac md than hadm 16 ving Quéng Ninh &p dung dé
khai thac cac via than cé tinh tw chay, do vay giai
phap Iwa chon cho diéu kién via 10 khu mé Trang
Bach c6 mirc do tin cay va thanh céng cao khi trién
khai vao trong thuc t& san xuét.
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[2]. Pham Trung Nguyén (2015). Bao cao
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Research on and proposal of solutions to prevent spontaneous combustion
incidents under the spontaneous capacity during the exploitation of no.10 coal
seam at Trang Bach mine of Vinacomin - Uong Bi Coal Company

Dr. Phan Van Viet, Dr. Le Van Hau, MSc. Phung Viet Bac
Vinacomin — Institute of Mining Science and Technology

Abstract:

In order to exploit the reserves of sloped seams with spontaneous combustion coal in the no.10
seam of Trang Bach mine, Uong Bi Coal Company has been applying the mining technology of the
sublevel drift. The results showed that the output and labor productivity are not as expected, the cost of
materials and metre of preparation roadway are high, which resuledt in the high mining costs and the
low efficiency. In particular, ventilation for the mining walls by the method of local ventilation, so the
working conditions of the workers are still difficult, the rate of air leakage into the callapsed zone is high,
which increases the risk of the spontaneous combustion. Meanwhile, the remaining reserves of nol(
seam at level of -150/+280 can be mobilized for the exploitation in the coming time are relatively large,
about 873,960 tons. The article studies and proposes solutions to prevent the spontaneous combustion
in the exploitatio of the remaining reserves of the no.10 seam in order to further improve the safety and
economic efficiency.
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XAC PINH CHIEU DAI LUONG XUC TOI UU CHO CAC MO THAN LQ
THIEN CUA VIET NAM

Tom tit:

TS. Poan Vin Thanh, ThS. Buii Thé Nam
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Luu Vin Thuc

Cdc mo than ¢ thién cua Viét nam hién nay déu khai théc trong diéu kién dudi mirc thodat nude tw
chay, hé s6 boc I6n, cung do van tdi xa, diéu kién khoan - né min va xiic boc ngay cang khé khan. Trong
nhitng nam gan day, cac mé da tién hanh dau tw mét sé thiét bi nhw: MXTLGN c6 E=6,7-12m? va MXTG
c6 E=10m® két hop 6 t6 c6 tai trong q=55-130 tan, gdm nhiéu ching loai véi cdc thong sé lam viéc khac
nhau. Tuy nhién, cdac thong so cua HTKT khong dong bé véi day chuyen thiét bi ¢é cong suat [6n hién
c6, dan dén chiea phat huy dwoc nang suat ciia ching. Chiéu dai luong xiic la mét thong sé quan trong
ciia HTKT mo, dnh hwéng toi ndang sudt thiét bi ciing nhuw san lwong mo. Bai bao phdn tich cdc yéu 1
anh huéng t6i chiéu dai luong xiic, thiét lip méi quan hé giir chzeu dai luong xiic véi cdc thiét bi xiic
boc, van tdi sit dung va chi phi khai thac, qua do xdc dinh Lx 16i wu trén co so tinh la chi phi vén tdi la
nhé nhat, qua dé tinh toan chiéu dai luong xiic t6i wu cho cdc mo than Viét Nam.

1. Dac diém cac mé than 16 thién Viét Nam

Hién tai, khai thac 10 thién (KTLT) da, dang va
van sé gilr mot vai trd quan trong trong tdng san
lwgng than — khoang san khai thac dwgc ctia TKV,
chiém khoang 40+ 45% (hinh 1). Theo Quy hoach
phat trién nganh than Viét Nam dén nam 2020, c6
xét trién vong dén n&m 2030, cac mé than 16 thién
tiép tuc khai thac xudng sau va két thic & cac mure:
Coc Sau (-300 m), Khanh Hoa (-400 m), Cao Son
(-325 m), Béo Nai (-225 m), Béo Nai — Coc Sau
(-350 m), Ha Tu (-225 m), Na Dwong (+18 m) [2].

Cac ma than 16 thién Viét Nam co cac dac diém
co ban nhuv sau:

- Déc diém dia chat ma:

+ Cac md than 16 thién sau Viét Nam co diéu
kién dia chat phirc tap theo ca dlen phan bd (chiéu
rong va chiéu sau véi nhiéu nép uén, dut gay,
phay pha,...). D4t da dang trAm tich, phan I&p c6
chiéu day bién ddng manh (phd bién tir hang chuc
cm dén vai mét). Cac I6p da xen ké& nhau cé tinh
chéat khéng déng nhét, géc cdm clia cac phan 16p
thgy ddi ca theo dwdng phuong va theo huéng
doc.

+ V& kién tao va dit gay: CAu tao ubn nép kha
dac trwung & cac khoang sang (Ha Tu, Béo Nai,
Cao Son, Nui Béo), chii yéu la cac nép I6m phan
chia thanh cac canh c6 dd doc khac nhau. Cac durt
gay kha phd bién lam cho khoang sang bi chia cat
va dao ddng manh.

+ V& d6 phan I6p va nit né: Cudi san két phan

I&p day va trung binh 1a chi yéu, cudi két phong
hod va n&t né manh, san két it n&t né hon. Cat
két, bot két phan I6p méng dén trung binh, nirt né
trung binh. Tuy nhién, @ méi mé mdc do nirt né va
phan I&p khac nhau: hai mé gan nhau nhuw & Béo
Nai, Coc Sau thé hién rat khac nhau. O mé béo
Nai hau hét nham thach cudi san két va tham chi
ca cat két phan 16p trung binh dén day thi & Coc
Sé&u da sbé cac |&p méng dén trung binh.

- Dé&c diém dia chét thay van:

+ Cac mé nam trong mién khi hau nhiét d&i co
gi6 mua dac trwng b&i hai mua: mua mwa va mua
kho. Mua kho bat dau tlr thang 11 + 4 ndm sau;
lwgng muwa trung binh hang thang tor 30 + 40 mm.
Lwong bbc hoi Ién nhat xay ra vao mua khd tir
thang 12 dén thang 3 nam sau. Trong dé I&n nhat
la 11 mm (ngay 7/3/2004). Mua mua bét dau tir
thang 5 +10 hang nam. Cac tran mwa Ién thwdng
tap trung vao thang 8. Trong dé lwvgng muwa I&n
nhat trong ngay dat 437 mm (ngay 26/7/2015).
Lwong mwa binh quan hang thang tir 400 + 600
mm; hang nam dat xap xi 2500 mm. Dac biét ndm
2015, nam xay ra tran muwa lich st tai Quang Ninh,
lwgng mwa thang lén dén 1.412 mm, lwgng mua
nam 3.040 mm.

- Dé&c diém dia chét cong trinh:

Céc loai da trong dia tang trdm tich chra than
gdm: Cudi két, san két, cat két, bot két, sét két, sét
than va cac via than. Khi khai thac xubng sau, do
clrng dat da tang lén, do khdi tang va dod nut né
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A THONG TIN KHOA HOC CONG NGHE MO

Bang 1. Cac théng s hinh hoc mé co ban tai mot sé mé than 16 thién Viét Nam

. Chiéu dai Chiéu réng Cao do Chiéu cao
TT Tén mo o < o < . 2 s
trén mat, m trén mat, m day mé, m b& mé, m
1 Déo Nai 3370 1620 -225 497
2 Coc Sau 2220 1680 -300 615
3 Cao Son 3220 2350 -325 695
4 Déo Nai - Coc Sau 2200 1900 -350 715
5 Tay Nam Da Mai 1277 850 -300 360
6 Ha Tu 2585 1315 -250 420
7 Na Dwong 2898 1840 +18 320
8 Khanh Hoa 1550 1140 -400 440
Bang 2. Céc théng sé HTKT hién dang 4p dung tai cac mé 16 thién Ién thudc TKV
Khe
T Cac théng sb Bon | Cao | Coc |p. Nai| Cham | HaTu | N2
Vi Son Sau (LT Dwong
1 |Chiéu cao tang dat boc 8+16 5+16 | 10+15 | 10+15 | 10+15 12
> g]r;lr:au cao phan tang khai thac 5475 5:75 | 5:75 | 5:7.5 | 5:7.5 6
3 |Shieurongmattang eongtac | | 95.45 | 26+50 | 25+45 | 25:50 | 25+45 | 30+50
4 | Chiéu rong mét tng tam dirng m 15+20 | 5+15 5¢+15 | 18+20 | 5+20 | 15+20
5 | Sé tang trong 1 nhom tang thng | 2+4 2+3 2+3 3+4 3+4 2+4
6 |Goc nghiéng bo cdng tac dé 20+26 | 21+25 | 13+15 | 20+25 | 15+25 | 15+17
7 |Géc dbe swon tang dé 55+65 | 50+65 | 55+65 | 55+65 | 55+65 | 55+65

giam. T d6, do khé nd tang, lam téng chi phi nd
min do phai tng chi tiéu thubc nd. B nirt né giam
va chinh 1a yéu t6 quan trong anh huwéng téi mirc
do dap v& dat da.

- Pé&c diém chung vé hinh hoc mé:

Cac mé than 19 thién sau Viét Nam c6 dang:
«trén swdn nui, dwdi moong saux»; dat boc tap
trung phia trén, than ndm phia dwéi sau; chiéu cao
b&r cong tac I&n, khdi lwgng mé trén tivng tang 16n
véi yéu cau ngay cang cao vé céng suat mé thi
cwong dod boc dét trén tirng tang tang. Cac théng
s6 hinh hoc mé co ban tai cac mé thé hién & bang
1[2].

- P&c diém hé thdng va déng bé thiét bi khai
thac:

Trong qua trinh khai thac, cac mé than 10 thién
st dung hé thdng khai thac (HTKT) doc, mot
ho&c hai b& cong tac cé van tai, dé thai bai thai
ngoai hodc trong, khéu theo I&p dbc. Cac théng
s6 HTKT nhu: Chiéu cao tAng H = 5+16 m; chiéu
rong mat tang cong tac nhd nhét B_ = 25+50 m;
goc nghiéng be cong tac ¢ = 13+26°. Cac thong s6
HTKT hién dang ap dung tai cac mé than 16 thién

I&n thudc TKV thé hién trong Bang 2 [2].

Ddng bo thiét bj (DBTB) gébm:

+ Thiét bi khoan 16 min: S dung céac loai may
khoan xoay cau CBLL-250 c6 dwdng kinh d = 250
mm, cac loai may khoan xoay CBM, d = 165 mm
va may khoan thdy Iwc DM/DML c6 duwdng kinh
200+230 mm. Céng tac khoan nd min pha da
qua c& duoc thue hién bdng may khoan thay lwc
Diezel c6 dwdng kinh 89+127 mm;

+ Thiét bi xuic d4t da: s&r dung cac loai may xuc
tay gau OKI-4,6, 5A, 81, 10U do Lién X6 ché tao
c6 dung tich gau xuc tr 4,6+10 m? va cac may xuc
TLGN: PC1250, PC1800, CAT5020B,... c6 dung
tich gau tr 3,5+12,0 m?;

+ Thiét bi xuc than va dao sau day mad: Ddi voi
cong tac dao sau day mé s dung may xuc TLGN
c6 dung tich gau tir 2,5+4,5 m?;

+ Thiét bi van tai: St dung céc loai 6 t& khung
dong nhw Volvo A40D, HM 400-R cé tai trong
37+42 tan dé van chuyén tai khu vuc day mé, cac
loai 6 t6 khung ctrng nhw CAT 773E, BelAZ 7555;
HD 465-7, HD 785-7,... c6 tai trong tlr 55+96 tan
dé van chuyén dat da ra bai thai. D&c biét, nam
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a) Béng tai da

) ) b) Hé théng dé tai
Hinh 1. Hé théng tuyén béng tai da mé than Cao Son
Bang 3. Ké hoach khai thac ctia cac md than 16 thién TKV

Tén mé Khéi lwong DPén 2025 2026 +2030 Sau 2030 Téng
Cao Son Dat 10°m?’ 332.480 325.000 325.000 982.480
Than | 10°tan 25.250 22.500 30.530 78.280
Coc Sau Dat 10°m?’ 118.693 118.693
- Than | 10°tan 8.900 8.900
Peo Nai DAt 10°m? 51.629 51.629
Than | 10%tan 4.996 4.996
Coc SaU-Deo Nai Dét 10°m? 99.000 142.900 108.591 350.491
- Than | 10%tan 8.341 13.450 12.468 34.259
Khe Cham I pat | 10°m? 58.800 58.800
(16 thién) Than | 10°tan 2.947 2.947
. C g pat | 10°m? 50.985 50.985
Bong Ba Mai Than | 10°tan |  4.008 4.008
Ha Tu Dat 10°m? 325.500 38.500 38.500 402.500
Than | 10%tan 19.600 2.452 2.452 24.504
Na Duong Dét 10°m® 75.000 92.000 247.832 414.832
Than | 10%tan 6.258 6.000 16.800 29.058
Khanh Hoa Dét 10°m? 48.000 40.000 38.000 126.000
Than | 10%tan 4.800 4.000 4.023 12.823

2016, mé Cao Son da dwa 02 xe Benlaz 75581
trong tai 90 tAn chay bang dong co dién vao hoat
doéng thr nghiém tai khai trwdng ctia mé. Ngoai ra,
hién nay mé than Cao Son dang van hanh tuyén
bang tai ra bai thai Bang Nau c6 bé rong bang 2 m,
cong suét 20 triéu m*/nam. Day la hé théng bang
tai c6 quy mo, cong suat Ién va hién dai nhéat tai
Viét Nam cling nhw trong khu viec. Déng bo clia hé
thdng bang tai da bao gébm: Tram nghién, bang tai
da va thiét bi d& tai (Hinh 1).

Theo Quy hoach phat trién nganh than Viét
Nam dén nam 2020, c6 xét dén trién vong nam
2030 vé&i cac quan diém: (i) st dung co hiéu qua

va tiét kiém ngudn tai nguyén than cla dét nwéc;
(i) phat trién nganh than hiéu qua, déng bo va phu
hop v&i sy phat trién chung clia cac nganh kinh
té; (iii) Phat trién nganh than gan lién v&i bao vé,
cai thién moi treong sinh thai vung than, hai hoa
v&i phat trién du lich, han ché tbi da anh hwéng
dén cac khu vuc bao tén van héa; déng gop tich
cwe vao sy nghiép phat trién kinh té - x& hoi, dam
bao an toan trong san xuét. K& hoach khai thac tai
cac mé than 10 thién I&n thudc TKV thé hién trong
bang 3.

2. Chiéu dai luéng xuc khi khai thac khoang
san cé ich biang phwong phap khai thac 16
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thién

2.1. Khai niém

Chiéu dai cta tuyén cong tac la mot thong sd
quan trong khi tién hanh khai thac khoang san co6
ich bang phwong phap khai thac 16 thién. Chiéu
dai tuyén cong tac phu thudc vao cac yéu tb tw
nhién nhw hinh dang va kich thwéc khai tredng,
thwong bang chiéu dai theo duong phuong clia
khai trwong L _, nhung ciing co thé nhé hon hodc
doi khi lon hon tuy theo phuwong thirc phat trlen
clia cdng trinh méd va bj anh hwéng bdi cac yéu tb
ky thuat nhw san lwong mé, nang suit may xuc,
chiéu cao tang, chiéu dai ludng xuc, loai hinh van
tai va diéu kién hoat dong cla cac thiét bi van
chuyén [1].

Chiéu dai cta tuyén cong tac nhé nhat dwoc coi
la hop ly trong nhitng diéu kién tw nhién, k§ thuat
cu thé khi né dam bao san lwong cho ké hoach
ctia md, téc do phat trién binh thwong cla tuyén
cong tac va chi phi cho xuc béc va van chuyén 1a
nhd nhéat. Theo céc tai liéu hwéng dan thi, chiéu
dai tuyén cong tac dwoc chon theo chiéu sau mé:

Khi van chuyén bang 6 t6, chiéu dai tuyén cong
tac hop ly theo diéu kién kinh té va ky thuat la [1]:

Chidu sau mé, m Chiéu dai tuyén cong
tac, m
50 +150 800 + 1500
150 + 250 1100 + 1800
250 + 350 1300 + 3000

Chiéu dai ludng xutc la chiéu dai tuyén do mot
may xuc dam nhiém viéc xtc béc. Chiéu dai ludng
xtc phu thudc vao ndng suét lam viéc ctia may
xuc, hinh thirc van chuyén st dung trén tang. Khi
van chuyen bang dwong sat thi chiéu dai ludng
| co thé Iay 1200+1600 m, tirc la khong nhd hon
2 3 1an chiéu dai toan bd cta doan tau. Khi van
chuyén bang 6 t6, chiéu dai Ix= 300+400 m (Hinh
4) [2].

2.2. Céc yéu té anh hwéng dén chiéu dai

luéng xuc

Nhw da néu ra & trén, chiéu dai ludng xdc phu
thudc vao san lwong md, nang suat may xuic,
chiéu cao tang, phwong phap van tai ap dung,...

- Anh huéng ciia sén lvong ma:

Trong trwdng hop tdng quat san lwong mé khi
tinh theo diéu kién ky thuat, cé tinh dén ton that va
lam ban dwoc xac dinh theo biéu thire [1]:

1—
A, = nx.h.vg.lx(ctg(x+ctg[3)ﬁ, m3/nam (1)

Hinh 4. So dé xac dinh chiéu dai chiéu dai tuyén
céng tac va lubng xuc
Lx - chiéu dai khu vuc xtc, m; Lk - chiéu dai khu
vire khoan , m; Leb - chiéu dai khu vurc chuyén bi,
m; (théng thuong thi Lk = Leb = Lk); Lt - chiéu dai
tuyén coéng tac, m; Lkv - chiéu dai cta khu vuc
céng tac (Lkv=Lm), m; Vig - téc d6 dich chuyén
ctia guong xuc; Vn - téc do dich chuyén ngang
cla tuyén céng tac, m.

Trong do: n - sb Iuo’ng may xuc, may, h —
chiéu cao tang, m; v, — tbc do dich chuyén cla
guwong xuc, m/nam; L — chiéu dai Iuong xuc, m; ¢
- goc nghleng bd mé, do B—goc xubng sau, do; n,
p - hé s6 tén that va pha lodng khoang san cé ich.

Tién hanh théng ké, phan tich chiéu dai ludng
xuc theo c&c tai liéu thuc té ctia cac mé than dang
khai thac bang phuong phap khai thac 16 thién
& Viét Nam va trén thé gidi, bang phuong phap
ndi suy ta thay dai Iu’o’ng chiéu dai ludng xtc phu
thudc vao chiéu cao tang, dung tich gau xuc va
san lwong mé, cac két qua phan tich dwoc thé
hién trong bang 4, 5va hinh 5,6, 7, 8 [1, 2, 3].
Qua bang 6 va biéu dd hinh 7 c6 thé thay rang
gitra dung tich gau xuc va chiéu dai ludng xuc cé
quan hé ty 1& thuan, chiéu dai luong xtc cang 16n
khi st dung may xuc c6 dung tich gau cang I&n.
Nhw vay, chiéu dai ludng xtc 1a mét yéu té quan
trong trong khai thac md, né phu thudc rat nhidu
vao cac yéu té tw nhién, kinh té va ky thuat mo,
viéc xac dinh chiéu dai ludng xuc toi wu la mot
nhiém vu quan trong trong qua trinh thiét ké khai
thac mo.

- Anh huéng ctia ndng suét may xuc:

Hién nay, trén cac mo than 19 thién Viét Nam
st dung phd bién cac loai may xuc tay gau chay
bang dién ctia Nga va may xuc thay lwc c6 dung
tich gau thay déi tlr 3+12 m® chét tai 1én phwong
tién van tai la 6 td cé tai trong thay ddi tir 27+96 tan
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Bang 4. Chiéu dai tuyén cong téc tinh toén khi san luong mé khac nhau

N N Chiéu dai tuyén céng tac, m
Dung tich gau | Chiéu cao San lwong mé 16 thién, tr. T/nam
xuc, mé tang, m ong : ’
1 2 3 5 7.5 10 15
5 611 1225 1845 - - - -
E=35m? 10 305 617 929 1550 | 2428 | 3080 -
15 - 414 620 1037 1559 | 2081 3128
20 - 302 465 780 1177 1569 | 2355
5 603 1213 1823 | 3043 - - -
E=5m’ 10 307 610 920 1533 | 2307 | 3080 -
15 - 410 617 1033 1553 | 2073 3117
20 - - 457 767 1150 1540 | 2310
5 600 1200 1800 | 3004 - - -
E=8m 10 296 600 900 1520 | 2280 | 3040 -
15 - 404 608 1016 1532 | 2044 | 3064
20 - 300 456 764 1160 1540 | 2320
Bang 5. Chiéu dai lubng xuc hop ly khi st dung céc loai may xtc cé dung tich gau khéc nhau
Chiéeu dai luong xuc hop ly, m
Dunq tich 3géu Chiéu casc’) tang, .mp Y
xutc, m
5 10 15 20
E=35m? 312 337 344 363
E=5md 393 413 440 453
E=8m? 488 512 536 560
E=10m? 520 540 560 580
E=12m? 405 420 435 450

dé hoan thanh khoi lvgng mo. ) )
Anh huéng cla nang suat may xtc dén chiéu

_ 50 -

= 2000

=

3 2500 ; —

g 2100 —t= -
it 4 -

< 1700 T —= = o
E 1300 [

§ oo f T 1M
B 500 Foefeln™ ——20M
< =

5 100

1 2 3 4 5 6 7 8 9 10111213 1415

San heomg mo, tr. tin/ nfém
Hinh 5. Biéu dé quan hé git chiéu dai tuyén céng
tac voi san lurong ma khi str dung may xuc co
E=35m3

dai tuyén ludng xuc dugc thé hién théng qua sbé
may xuc can thiét ddm béo hoan thanh khéi lwong
béc da hodc khai thac hang nam. Nang suét cta
mot may xuc lai phu thudc chd yéu vao dung tich
gau xuc, loai 6t6 phuc vu, chat lwong dbng da nd
min, trinh dé tay nghé cda céng nhan van hanh

thiét bi va cong tac té chirc lao doéng ca.[8] Xét
trong trwdng hop s dung 6t6 58 tan, chiéu rong
dai khdu A = 20 m, chiéu cao tang H=15 m chiéu
dai bléc xtc phu thudc vao may xuc thé hién trong
bang 6 va hinh 9.

3. Xac dinh chiéu dai luéng xuc téi wu cho
cac mo than 16 thién Viét Nam

Chiéu dai ludng xuc dwoc xac dinh theo diéu
kién ddm bao khéi lwong dat da nd min cho may
xuc lam viéc trong thdi han quy dinh va dy tri can
thiét, tinh theo cang thae [3]:

_ 60tL
Xmin hA

Trong do: t - sb gi® lam viéc trong ngay dém
clia may xuc, h; h - chiéu cao tang, m; A - chiéu
rQng dai khdu, m; E - qung tich gau XL'JC’, m3; n, -
s0O bléc [am viéc trén ludng xuc (khoan no, dw trir,
xuc); K - hé sb xuc; n, - hé sb dam bado guong
xuc.

EnK,n, m (2)
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AL E=Sm?
-

3 4 5 6 7 8 9 1011 12 13 14 15
San lwong mo, tr. tin/ ndm

Hinh 6. Biéu dé quan hé git chiéu dai tuyén céng
tac voi san lurong mé
khi str dung may xuc c6 E=5 m?®

3300
-
22
£ 2500 £
u .
5 2100 1 e
= e SM
g 1700
g " -1 - 10M
¥ e =
5 1300 . G o swm
k' 00 PP S ——20M
U 300 el
FE
100
1 2 3 4 5 6 7 8 0 1010 1213 14 15

San lugmg mo, tr. tan' ndm
Hinh 7. Biéu dé quan hé gitr chiéu dai tuyén céng
tac v&i san lwgng mo
khi str dung may xtc c6 E=8 m?
600

550
500

450
. .__,_.___/——0/'
350 <
o ———
250

200
5 10

chiéu dai ludngx(c, m

Chiéu cao tang, m

—8—E=35m3 E=10m3 —8—E=12m3

Hinh 8. Biéu dé quan hé gitr chiéu dai luéng xuc
v6i chiéu téng

Hay xac dinh theo diéu kién phdi hop lam viéc
gitra thiét bj xic boc va van chuyén thi gia tri do
la [3]:

lev 2L
L= —2t +—%+1t|,m (3
. z[n v, 1«')m()

Trong d6: ¢ - hé sb twong dwong, xac dinh tir

E=5m3 E=8m3

biéu thtrc :
T, —Tp I

= (4)

T c+l,

0

Trong do: | - chiéu dai Iuong xdc chon gan dung
m; T, - thoi gian lam viéc ké hoach ctia may xuc,

h; T - thoi gian phu tre ding cho stra chiva nho va
don sach cong tac, h; L, - khoang cach tr ga tranh
dén mat tAng, m; v v, - tdc d6 xe chay twong trng
trén cac doan |, m/mm t - thoi gian chét tai
cho doan tau, m|n T thoi glan ch® doi & hai dau
dwong, min.

Khi van chuyén bang 6 t6, chiéu dai ludng theo
diéu kien ddm bao dwa 6 t6 dén guong cong tac
xac dinh theo biéu thirc [3]:

1000h

2 —+2R ,m (5)
i

0

Trong do: i, - do déc khéng ché cua duong
hao, %; R - ban kinh vong nhé nhét cta 6 to, m.

Bang 6: Chiéu dai lubng xuc phu thuéc vao dung
tich may xuc

xmin

7 | Dung tich gau | Chiéu dai luéng xuc L,,
xuc E (m3) (m)
1 5,2 432
2 6,7 523
3 12,0 597
650
600
$
% 550
E 500
2
450
400

5 é 7 8 9 10 " 1I2 13
Dungtich gauxic E (m’)

Hinh 9. Biéu dé chiéu dai lubng xtc phu thuéc
vao dung tich géu may xuc khi A=20 m, H=15m
Nhw vay, da cé rat nhiéu phwong phap va cong
trinh nghién clru cla cac nha khoa hoc trong va
ngoai nwéc nham xac dinh chiéu dai ludng xuc tdi
wu, tuy nhién cac phwong phap nay méi chichay
dén anh hwéng cla cac yéu td tw nhién ciing nhw
ky thuat t&i chidu dai ludng xuc hop 1y, cho téi nay
chwa c6 phuwong phap nghién clru nao quan tadm
t&i dnh hwdng cla chi tiéu kinh té cu thé hon 1a chi
phi khai thac t&i chiéu dai ludng xuc. Do dd, viéc
xac dinh gia tri kinh té hop ly cGa chiéu dai ludng
xuc, dbi véi tirng loai hinh van tai md cé tinh dén
loai thiét bi xtic bbc 1a yéu cau cap thiét hién nay.
Viéc xac dinh gia tri ti wu cla chiéu dai ludbng xtc
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can phai tién hanh xem xét t¢i ndng suét cla thiét
bi xtic béc clia md, va tuan theo cong nghé khai
mé va dam bao chi phi khai thac la nhé nhét.

Trén co s& phan tich cac yéu té anh hwéng
t&i chiéu dai ludng xuc, phan tich cac chi phi ciu
thanh nén chi phi khai thac khoang san co ich, xét
méi quan hé gitra chi phi cdng tac van tai (C,) voi
chiéu dai ludng xuc do mdt may xuc dam nhlem
tac gia tién hanh 1ap ham muc tiéu la chi phi khai
thac v&i bién sé 1a chiéu dai ludng xuc, qua doé
tién hanh tinh chiéu dai ludng xuc téi (ru dam bao
chi phi cho céng tac van tai la nhd nhét, gép phan
gidm chi phi khai thac chung.

Cac md 16 thién viing Quang Ninh déu sir dung
hé théng van tai 6 to, vi vay tdng chi phi khai thac
tinh riéng cho khau van tai 6 t6 phu thudéc vao
chiéu dai tuyén cong tac tinh trén moét tdn duoc
xac dinh nhw sau: [3]

Cy =C;+C;, +C5, dbng/tdn  (6)
Trong d6: C, — chi phi thuan tdy cho viéc van tai

béng 6 t6, dong/tan C, — chi phi xay dwng duwong
6 16, dong/tan C, - ch| phi duy tri dwong 6 to,
dodng/tan.

Khodng cach van tai trung binh:

L, +Vv
()

Trong do: L - chiéu dai ludng xtc, m; v, —
khoang dich chuyen cla guong trong nam, m; L
- khoang céach tir vj tri d& tai dén dai khau xuc boc
dau tién, m.

Nang suét ca cla 6 td tAn/ca, dwoc tinh theo
cbng thire [2]:

_ Kit-Ken Mo-Uo Vip-Tea
Qo=
Ly + Vyam + 2l

,tAn/ca (8)

Trong do: q, — tai trong 6 t6, tan; v, — van téc
trung binh cda 6 t6, m/gio; T _, — thoi g|an lam V|ec
cua 0 t6 trong mét ca lam V|ec glo K, - hé sb st
dung tai trong cta 6 t6; k - hé sb cong nghe ké toi
thoi gian hao phi cho cac cbng viéc phu tro khi két
hop v&i may xic & guong, xac dinh béng theo dbi
thwc nghiém; s hé sé sir dung thoi gian ca xe 6
t6, xac dinh bang théng ké thuc nghlem

Chi phi thuan tay cho viéc van tai bang 6 t6 [3]

Cl - Cc.o (Lx + Vham +21kc) : déng/té'n (9)
kﬂ -kcn Nodo-Vib -Tca

Trong do: C_

— don gia cta 1 ca 6 t6, ddng/ca.

Chi phi xay dwng dwong van tai:

Cs= =5 Vo dong/tan (10)
Qx -y
Trong do6: C,— don gia thuc té dé xay dung 1

m mat dwdbng  van tai, déng; Q, — nang suét
nam cda may xdc, tAn/nam.

Chi phi dé duy tri dwéng 6 t6 [3]:

ﬂ , déng/tan (11)

2Q,-n

Trong d6: Cj —chi phi dé& duy tri 1m phan chinh
ctia dwong 6 to, déng.

Theo (6, 9,10,11) thi téng chi phi tinh riéng
cho viéc van tai khoang san cé ich bang 6 t6, phu
thudc vao chiéu dai tuyén cong tac:

3.7

Cc.o(L + Viam +2]kc) C2 Vnam fi * Voam
Ca= -(12)
ktt kcn MNo-9-Vib T Qx hy 2Qx ‘Dy
V&i Vpam :L, m/nam (13)
Ly - Yo

Sau khi sl dupg cac phe’p toan hoc, xac dinh
dwoc chiéu dai ludng xuc toi wu co gia tri nhw sau:

[Ce0 QX +ky ke Mg-Qo-Vip-Teg (C +0.5C5)
Cc_o My -h-Tl:sci

Trén co s& do, tac gia tién hanh xac dinh chiéu
dai ludng xuc téi wu ddi véi cac md khai thac than
16 thién Viét Nam, két qua tinh nhu sau:

- M6 Cao Son: L Iwa chon phi hop tir 300+380
m.

- Mé Coc Sau, béo Nai, Tay Nam Da Mai: L
Iwa chon phu hep ttr 300+350 m.

- Na Dwong, Khanh Hoa: Vé&i cac loai may xuc
c6 dung tich gau < 6,7 m?, chiéu dai ludng xuc lya
chon <300 m.

Nhw vay, théng qua viéc phan tich cac yéu tb
anh hwéng téi chidu dai ludng xuc, tac gid xay
dwng biéu thirc tinh chidu dai ludng xtc ti wu
thdng qua ham chi phi van tai cia mo, qua do tac
gia tinh toan dwoc cac gia tri chiéu dai lubng xuc
tdi wu cho cac mé than 16 thién Viét Nam, cac két
qua nay phu hop véi diéu kién dia chét, thiét bj ctia
md, gép phan nang cao hiéu qua cda thiét bi xdc
bbc — van tai va gidm gia thanh cho khau van tai,
qua doé giam gia thanh khai thac chung cho mé.

4. Két luan

- Chiéu dai lubng xuc 1a mét théng sb6 quan
trong cla hé théng khai thac mé 16 thién, né khoéng
chi phu thuéc vao diéu kién tw nhién, ky thuat ma

i m(14)
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con phu thudc rat 16n vao chi tiéu kinh té mé cu thé
hon la chi phi van tai mé.

- Trén co s& t6i wu héa ham chi phi van tai, xac
dinh chiéu dai ludng xuc hop ly cho cac mé than 16
thién 1a co s& dé cac nha quan ly mé tham khao,
didu chinh théng sé ctia mé minh, gép phan nang
cao nang suét thiét bi va gidm chi phi khai thac

rén bang phuong phép 16 thién. Ha Noi.

[2] D6 Ngoc Tudc (2020), Nghién ciru gidi
phép céng nghé phu hop khi khai thac céc tang
séu & céc mé than 16 thién Viét Nam. Dé tai cap
Quéc Gia, Ha Noi.

[3] ApceHtbeB A.W. [opHbie pabombli 8
Kapbepax (ocHoebl meopuu). CI6, 2006, 121 c.

cho mé.
Tai liéu tham khao:
[1] HO6 ST Giao (2009), Khai thac khoang san

Determination of the optimized excavation length for open pit coal mines of
Vietnam

Dr. Doan Van Thanh, MSc. Bui The Nam
Vinacomin — Institute of Mining Science and Technology

Abstract:

Currently, Vietnam s open-pit coal mines are all mining in conditions under the self-flowing drainage
level, high overbureden coefficients, long transport distances, and increasingly difficult conditions for
drilling — blasting, loading and unloading. In recent years, the mines have invested in some equipmemt
such as: MXTLGN with E = 6.7+12 m3 and MXTG with E = 10 m3 combined with trucks with load of
q = 55+130 tons, including many types with different working parameters. However, the parameters
of the technical system are not synchronized with the current high-capacity equipment lines, which
result in not optimization of their productivity. The excavation length is an important parameter of
mine technical system, which affects the equipment productivity as well as the mine output. The article
analyzes the factors affecting the length of the excavation and establishes the relationship between the
excavation length and the loading, unloading equipment, the transport method and the mining cost,
thereby determining the optimal Lx on the basis of calculation of the smallest transportation cost and
the optimal excavation length for the coal mines of Vietnam.
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NGHIEN CUU PINH HUONG CHIEN LUQC PHAT TRIEN KHOANG SAN
BAUXIT THUQC TKV DEN NAM 2030, TAM NHIN DEN NAM 2050

Tém tit:

ThS. Nguyén Vin Minh, KS. Nguyén Vin Hiu
Vién Khoa hoc Cong nghé Mo-Vinacomin

KS. Bui Thi Dién

Cong ty Nhom Pak Nong - TKV

Bién tap : ThS. Hoang Minh Hung

Bai bdo danh gid tong thé triv lwong tai nguyén, dinh huéng chién luoc phat trién thi truong va
cong tac tham do, khai thac, che bien khoang san bauxit cua Tdp doan Cong nghiép Than — Khodng

sdn Viét Nam dén nam 2030, tam nhin 2050.

1. Tinh cap thiét

Khoang san baukxit la tai nguyén khong tai tao,
thudc tai san quan trong ctia quéc gia phai dwoc
quan ly, bdo vé, khai thac, s dung hop ly, tiét
kiém, c6 hiéu qua nhdm dap (rng yéu cau cong
nghiép hda, hién dai héa dat nwéc, phat trién bén
virng kinh té - xa hoi trwdc mat, lau dai va bao
dadm qudc phong, an ninh, bdo vé méi truong.
Ngay 22/12/2011 Chinh pht da ban hanh Quyét
dinh sb 2427/QD-Ttg vé chién lwoc va quy hoach
cac khoang san trén ca nwéc giai doan dén 2020,
tdm nhin dén nam 2030 lam co s& dé cac doanh

nghiép dau tw cong nghé, xay dwng co s& ha tang
phuc vu coéng tac thdm do, khai thac, ché bién
khoang san, trong do da dinh hwéng co ban phat
trién khai thac ché bién khoang san bauxit cua
Viét Nam. Tap doan Cbéng nghiép Than-Khoang
San Viét Nam (TKV) dwgc chinh phu giao quan
ly khai thac ché bién khoang sdn bauxit (chiém
80% tai nguyén khoang san bauxit ctia ca nwéc).
Hién nay trén 95% san lwgng alumina, hydrat san
xuat dwoc xuat khadu di cac nuwoc trén thé gioi,
theo dw bao nhu cau tiéu thu alumina - nhdm
trong nhitng ndm t&i la rat 16n, ti 1& cung/ciu san

Bang 1. Sén luong sén xuét, tiéu thu, gié alumina thé gici tir 2011-2021 [2]

Tong | Alumina Alumina céap cho dién phan nhém

san cho X . .
Ném | lwong | nganh |:::g Tieuthy | Can bing G:qagi?:h ‘2"’2;':1'

alumina | CN khac . (tr.t) cung cau (tr.t) < £

(tr. t) (tr.) (tr.t) (USD/tan) | (USD/tan)
2011 97,86 5,86 91,99 90,05 0,94 374 437
2012 | 102,20 5,98 96,21 93,91 2,30 319 364
2013 | 105,30 6,40 98,90 98,54 0,36 327 368
2014 | 109,62 6,46 103,16 104,25 -1,09 330 336
2015 | 117,59 6,42 111,18 110,59 +0,57 301 308
2016 | 120,43 6,96 113,47 114,31 - 0,84 254 285
2017 | 129,70 7,70 122,00 122,13 -0,13 334 335
2018 | 129,90 8,31 121,59 123,54 -1,95 474 464
2019 | 132,39 9,36 123,03 122,33 +0,70 332 327
2020 | 133,43 8,37 125,06 125,56 -0,50 270 264
2021 | 141,89 8,54 133,36 133,84 -0,48 319 319
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Bang 2. San lwong SX, tiéu thu, gia nhém thé gidi ter 2011-2021 [2]

) San lwong Tiu thu Can bé:\g Gia bén~ Gia ban qui vé

Nam (triéu t.e“in) (tridu tér.1) cur.ig cau danh nghia | 2021 (USD/T)
(triéu T) (USDIT)

2011 46,25 44,09 2,16 2.395 2.795
2012 48,27 46,98 1,29 2.019 2.309
2013 50,71 50,09 0,62 1.864 2.079
2014 53,76 53,76 0 1.866 2.068
2015 57,20 56,82 +0,38 1.663 1.842
2016 59,15 59,61 - 0,46 1.604 1.753
2017 63,20 63,09 + 0,11 1.958 2.017
2018 64,00 65,33 - 1,33 2.110 2.206
2019 63,40 65,73 -2,34 1.791 1.840
2020 65,13 64,09 + 1,04 1.702 1.727
2021 69,48 67,48 2,0 2.058 2.058

Bang 3. Dur béo sén xuét, tiéu thu nhém,

alumina trén thé gi¢i dén ndm 2040 [2]

. Nhom tir dién phan Alumina Gia danh nghia
Nam (tridu tan) (tridu tan) dai han (USDIt)
v Cong | San | Tieu | Cung- | Cong | San | Tieu | Cung-| o [ o0

suat | lwong | thu cau suat lwong thu cau
2021 | 81,77 | 69,48 | 67,49 | 1,99 | 174,18 | 141,89 | 142,38 | -0,49 | 2.058 319
2022 | 82,78 | 71,94 | 70,27 | 1,67 178,36 | 147,14 | 146,96 | 0,18 1.955 320
2023 | 83,25 | 73,26 | 72,75 | 0,51 179,9 | 150,33 | 149,58 | 0,75 1.886 320
2024 | 84,25 | 75,03 | 75,11 | -0,08 180,1 153,68 | 153,12 | 0,56 1.856 330
2025 | 84,31 | 76,63 | 77,18 | -0,55 180,1 | 156,98 | 156,23 | 0,75 | 1.904 340
2030 | 84,32 | 80,93 | 81,12 | -0,19 180,1 | 163,98 | 165,19 | -1,21 | 2.402 342
2035 | 84,32 | 80,93 | 80,89 | 0,04 180,1 165,48 | 165,49 | -0,01 2.652 464
2040 | 84,32 | 80,93 | 80,87 | 0,06 180,1 165,48 | 166,14 | -0,66 | 2.928 512

pham alumina, hydrat, nhém kim loai cé xu huwéng
giam, gia ban tang trung binh 4-5%/nam. Do do,
dé dap wng thi trudng tiéu thu, cong tac phat trién
bén virng thdm do, khai thac va ché bién khoang
san bauxit phai phu hop v&i quy hoach phat trién
kinh t& xa hdi tai cac dia phwong, phu hop véi thi
trwdng va xu thé cong nghé hién dai trong dai han,
can thiét phai xay dung chién luvgc phat trién vé thi
trwong tiéu thu, cong tac tham do, khai thac, ché
bién, co s& ha thng md, nha may, thiét bi va nhan
lwc...khoang sa&n bauxit dén ndm 2030, tAm nhin
2050 cho Tap doan Céng nghiép Than — Khoang
san Viét Nam.

2. Hién trang tinh hinh san xuét, tiéu thu va

dw bao nhu cau khoang san bauxit

2.1. Trén thé gi6i

* Tinh hinh san xuét, tiéu thu, gia alumin, nhém:

Tai nguyén trir lwong bauxit thé gidi khoang
55-75 ty tan, trong d6 Chau Phi chiém 32%, Chau
Uc chiém 23%, Nam My va Caribbean chiém 21%,
Chau A chiém 18%, cac nuwdc khac la 6%. Nam
2020, toan thé gidi khai thac khoang 371 triéu tan
quang boxit (twong dwong quang tinh). Trong dé,
Australia 1a nwédc khai thac va xuét khau boxit Ion
nhét thé gidi v&i san lwong khoang 110 trigu tan;
Guinea 82 triéu tan; Trung Quéc 60 triéu tan...,
Viét Nam 4 triéu tan [1]. Nhin chung san lugng san
xuét va tiéu thu alumin, nhém déu tang va dw bao
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Hinh 1. Biéu dé dw bdo cong suét, sdn xuét, tiéu
thu alumina va nhém dén 2040
xu hwéng sé tiép tuc ting trong nhirng nam tai.

* Dy béo sén lwong san xuét, tiéu thu va gia
ban alumin, nhém

- Vé san xuét va tiéu thu nhém va alumin: Trong
giai doan 2021-2025 san xuét va tiéu thu kim loai
nhém va alumin héng nam sé tang nhe 1,02-1,03
lan sau d6 gil 6n dinh tiéu thu 80,8 triéu tAn nhom/
ndm va 165 triéu tAn alumina/nam cho dén nam
2040. Trong khi d6 ttr ndm 2022 thé gidi sé khong
xay dwng thém nha may mai.

- Dy béo vé gia alumin va nhém [2]: Theo Wood
Mackenzie dy bao: (i) Giai doan dén nam 2025:
Gia alumin sé dirng gia & mirc 320 -:-340 USD/t;
Gia nhdom sé dirng gia @ mire 1.850 -:-1900 USD/t;
(i) Giai doan tlr nam 2030 tr& di: Gia alumina sé
tang dan tr mirc 420 USD/tAn dén 460 USD/tén

vao nam 2035 va dat 510 USD/tAn vao nam 2040;
Gia nhom sé tang dan tr mirc 2.400 USD/tan dén
2.650 USD/tAn vao nam 2035 va dat 2.930 USD/
tdn vao ndm 2040.

2.2. Trong nwéc

* Tinh hinh san xuét tiéu thu trong nuwoc

Cho dén nay Viét Nam chwa cé nha may dién
phan nén toan b6 dang nhom kim loai dang san
xuét va tiéu thu & trong nwéc déu 13 tir nhap khau
va tai ché. San lwong san xuét, tiéu thu alumina va
nhu ciu nhdm kim loai trong nwéc dén 2020 duoc
thé hién & bang sau:

* Dur béo nhu céu thi truong trong nuéc

Theo Bé&o céo trién vong thi treng nhom dai
han quy 1/2021 ctia Wood Mackenzie da dw bao
nhu cidu nhédm kim loai cta Viét Nam dén nam
2040 sé& |a khoang 4-:-5%/nam, dén 2030 sé la
1,12 triéu tAn va nam 2040 sé dat hon 1,5 triéu
tan/nam.

3. Hién trang trir lwong, tai nguyén khoang
san bauxit

Theo bao c&o quy hoach Quéng Bauxit sé:
167/2007/QD-TTg ngay 01/11/2007. Téng tai
nguyén, trl¢ lwgng quang xac dinh va tai nguyén
dw bdo khoang 5,5 ty tAn trong d6 mién béac
khodng 91 triéu tan, khu vwc mién nam khodng
5,4 ty tAn phan I&n tap trung tai ving Dak Nong
va Lam Ddng. Tinh dén ngay 31/12/2020 téng trir
lwgng cac mé TKV da khao sat tham do tai cac mo
vung D&k Néng va Lam Déng: 1.169.721 nghin

Bang 4. San luvong sén xuét, tiéu thu alumina va nhu cdu nhém trong nuwée [2] [10]

. Thwc hién giai doan 2011-2020
TT NGi dung bvT
2015 | 2016 | 2017 | 2018 | 2019 | 2020
| | Canwéc 303 344 359 377 371 390
1 | Tiéu thu nhom tiy taiché | 1000 tan | 114 118 126 138 143 152
2 ;'héé”nth‘-‘ nhomtrdién | 4000t4n | 189 | 226 | 233 | 239 | 228 | 238
| TKV
San xuét alumina 1000 tAn | 546,4 | 631 1.143 | 1.331,3 | 1.3723 | 1.422
2 | Tiéu thu alumina
- | Trong nuéc tan 4154 | 4.306 | 8.427 | 13.955 | 12.098 | 10.243
- | Xuét khdu 1000 tAn | 461 583 999 1.186 | 1.295 | 1.327
3 | Tiéu thu hydrat
- | Trong nwéc tan 25.693 | 24.764 | 28.940 | 28.542 | 22.906 | 19.044
- | Xuét khdu 1000 tan 9 72 127 151 158 127
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Béang 5.Théng tin cac mé khai thac khoang san bauxit thuéc TKV

Triv Céng suét T'i‘:]' TLda | TLcon | Dwkién
sTT | Ten mé Gidy phép | lweng, | khai thac, ché ?(hai khai lai, thoi gian
khai thac | 10°tdn | bién khoang thic thac, 103 | 102 tan | khai thac
ONK san <’ |tn QNK | QNK con lai
nam
. | 1804/GP- ) ) 18 nam
1 Taé;a” BTNMT, | 119.361 4'?(’)1,\?}'822;3” 2%63“9 25928 | 93433 | (i
21/6/2010 1/1/2021)
88.0000 - .
o 2624/GP- 7 £ 26 nam
2 Ngg” BTNMT, | 152.365 t:ﬁﬁ%ljggo tk"’;:; 2%3”6 15228 | 137.137 | (v
11/11/2016 quang 1/1/2021)
gid/nam
Bang 6. San luong, chat luong nha may tuyén quéng bauxit
sc chi NMT Tan Rai NMT Nhan Co
77| Cacchi | gyt :
tiéu 2017 | 2018 | 2019 | 2020 | 2017 | 2018 | 2019 | 2020
1 | Quing NK 1%(:10 3.513,2 | 3.557,6 | 3.603,2 | 3.752,2 | 2.988 |3.933,8 | 4.125,6 | 4.141,4
- Z""g lvong | o 39,86 | 39,72 | 40,59 | 40,04 | 39,55 | 41,11 | 40,21 | 41,72
2-3
- g%m luong | o, 394 | 38 | 496 | 399 | 751 | 609 | 619 | 683
2
2 | Quang 1000 1 16178 | 1.731.4 | 1791 | 18127 | 12146 | 1.7415 | 1.7782 | 1.836,3
tinh tan
) Zag‘ lvong | o 4815 | 476 | 48,16 | 48,15 | 484 | 48,93 | 49,52 | 50,83
23
- g%m luong | o, 1,77 152 | 1,66 | 157 | 279 | 246 | 256 | 2,70
2
Bang 7. San lwong san xuét alumina ndm 2015-2020
. o San lweng alumina
TT | Tén nha may bvT
2015 | 2016 | 2017 2018 2019 2020
Tan Rai 1000 tAn | 546,4 | 599,1| 6426 675,7 686,1 707,27
2 | Nhan Co 1000 t&n -l 31,9 5003 655,6 686,6 715,27
Téng cong 1000tdn | 546,4| 631| 1.142,9| 1.331,3| 1.3727| 1.422,54

tan tinh qung twong ng véi 3.295.182 nghin tan
quang bau xit nguyén khai.

4. Hién trang cong tac khai thac, ché bién

4.1. Hién trang céng tac khai thac

Hién tai TKV dang tién hanh khai thac Bauxit
tai 2 mdé Tay Tan Rai va Nhan Co. Tinh dén thoi
diém 31/12/2019, mé Tay Tan Rai da khai thac
21,017 tr tn quang NK, mé Nhan Co da khai thac
10,19 tr tAn dé& cung cAp cho cac nha may tuyén.

Trong céng nghé da ap dung hé thdng khai thac
cudn chiéu theo khoanh, cé van tai, dat pha dwoc
st dung dé& phuc hdi méi trwong tai cac khoanh
két thuc khai thac (bang 5).

4.2. Hién trang céng tiéc ché bién khodng
san

*Coéng tac tuyén quang bauxit:

- Hién tai c6 02 nha may tuyén: NMT quang
bauxit Tan Rai cong suat 1.779.050 tdn quéng
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tinh/ndm d6 &m 10%. NMT quang bauxit Nhan
Co cong suat 1.569.750 tAn quing tinh/ndm do
am 10%. Céng nghe tuyén quang bauxit Tan Rai,
Nhan Co cha yeu gdm céac khau tuyen riba, danh
toi va phan cép, sang phan loai dé thu hdi quéng
tinh +1mm cép cho nha may alumin, cap hat -1mm
dwoc bom ra hé thai quang dudi. Két qua van
hanh san thé hién & bang 6:

* Céng tac san xudt alumin:

Nha may san xuat alumin Tan Rai va Nhan Co
c6 cong suat thiét ké 650.000 tAn alumina/ndm.
Coéng nghé san xuét alumin duoc thiét ké theo
coéng nghé Bayer chau My. Két qua van hanh san
xuét alumin trong nhirng ndm qua dwoc thé hién
trong bang 7.

5. Dinh hwéng chién lwoc thim do, khai
thac, ché bién khoang san bauxit ctia TKV dén
nam 2030 tdm nhin dén nam 2050

5.1. Quan diém phat trién

- Phéat trién Iinh vwc alumina-nhém clta TKV
trén co s& tham do, khai thac, st dung hop ly, co
hiéu qua va tiét kiém ngudn tai nguyen khoang san
ctia dat nwéc nhadm dap ung yeu cau cong nghlep
hoa, hién dai héa, phat trién bén virng kinh té dat
nwéc trwdc mat, lau dai va bado dam quéc phong,
an ninh, bdo vé mdéi trwong; phu hop véi quy
hoach phat trién kinh té - xa hoi cac dia phwong
Lam Ddng va D&k Néng;

- Pa dang héa san pham, da dang héa phwong
thirc dau tw va kinh doanh; téi wu héa chudi gia tri,
tuan hoan tlr khau khai thac — ché bién — luyén
— tao ra san phadm cudi cung cung cap cho thi
trwong.

- Dap tng t6i da nhu cau tiéu thu trong nuwéec.

Xay dwng, phat trién mé rong thi truong thé gidi
va quang ba thwong hiéu cta Viét Nam vé alumin,
nhdm kim loai va cac san pham khac.

- Puwa khai thac ché bién khoang san bau xit
tré thanh Iinh vwc san xuét chinh, mdi nhon cda
Tap doan cdng nghiép than khoang san Viét Nam.

5.2 Muc tiéu phat trién

5.2.1 Vé sén xuét alumin

Giai doan dén nam 2030 dat san lwong 4 triéu
tAn alumin/nam

Giai doan dén nam 2035 dat san lwong 7 triéu
tAn alumin/nam

Giai doan sau nam 2035 dat san lwong 9 triéu
tAn alumin/nam

5.2.2 V& phét trién sén phdm mai

Nghién ctru dau tw san xuét sdn pham méi sau
alumin: nhém thoi, boehmite (AIOOH), nhém hoat
tinh (y-Al203), hydrat siéu min...

5.3. Vé céng téc tham do, b6 sung nang cap
tr¢ lwong

* Giai doan dén 2025: Hoan thanh dé an tham
do md bauxit Bdo Lam, muc tiéu trir lvong la:
68.000 nghin tAn quéng tinh va thdm do bd sung
danh gia lai trlr lwgng moé Tay Tan Rai tinh Lam
Pdng.

* Giai doan 2026-2030: Tham do BSNCTL mo
Nhan Co (Ngoai ranh giéi GPKT) muc tiéu trir
lwong la: 24.100 nghin tAdn quang tinh; mdé Gia
Nghia muc tiéu trir lwong & 11.200 nghin tan
quang tinh; mé Gia Nghia 2 muc tiéu tri* lwong
la 24.100 nghin tAn quéng tinh; mé Tan Thwong,
Lam Ddng muc tiéu trir lwong la: 39.000 nghin tan
quang tinh.

Téng tri¥ lwong dw kién thwc hién cac dé an

Bang 8. Téng hop tri¥ lvong tai nguyén khoéng san bauxit sau khi thuc hién céc dé an tham do

Tai nguyén, triv lwong hién | Tham do b6 sung, nang | Téng tai nguyén, triv lwong
da tham do (quang tinh) cap (quang tinh) sau khi tham do (quang tinh)
Trong s Trong
Tén mé Do.'n ranh Ngoai Trong| Ngoai ranh Ngoai
Vi 2 ranh ranh 2 2
gi¢i |ranh gi¢i| Tong i&i i&i Tong gi¢i | ranh gi&i Tong
thiét | thiét ké gioh 1 9, thiét | thiét ké
; T. ke | thiet ke A
ke ké
IJ;L:Q 10°t[89.262 | 786.808 | 876.069 0 166.483 | 166.483 | 89.262 | 953.291 |1.042.552
Talﬁ 10°t 0 287.651 | 287.651 0 37.020 | 37.020 0 210.177 | 210.177
nguyén
Triv
'f"t’;‘lg 10°t|89.262|1.074.458 [1.163.720| 0 |203.503 | 203.503 | 89.262 | 1.163.468 | 1.252.729
nguyén
Y
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tham do dwoc thé hién & bang 8.

5.4. Vé coéng tdc khai thac ché bién alumin

* Giai doan dén nam 2025

- Tinh Lam Déng: Khai thac phuc vu nhu ciu
nang coéng suat nha may alumin Tan Rai dat 0,80
triéu tAn/nam; thoi diém nang cdng suét khai thac
(dw kién) ndm 2024, Nhu ciu quing dwoc huy
dong tr mé Tay Tan Rai voi san lwong 25,497
triéu thn QNK.

- Tinh Bak Néng: Khai thac phuc vu nhu ciu
nang cong suat nha may alumin Nhan Co dat 0,80
triéu tAn/nam; thoi diém nang cdng suét khai thac
(dw kién) ndm 2024, Nhu ciu quing dwoc huy
dong tr mé Nhan Co voi san lwong 27,491 triéu
tAn QNK.

* Giai doan 2026-2030

- Tinh Lam Déng: (i) Duy tri cong suat cac md
khai thac cung clp quang cho nha may tuyén,
alumin Tan Rai dap (rng coéng suét 0,80 triéu tan
Alumin/nam. Nhu cau quang duoc huy dong tir
mé Tay Tan Rai v&i san lwong 25,331 triéu tan
QNK. (ii) Xay dwng mé méi cung cap quang cho
day chuyén san xuét thir 2, cong suat 1,2 triéu
tAn Alumin/nam tai t6 hop Tan Rai (ddm bao tong
coéng suat 2 day chuyén la 2,0 triéu tAn Alumin/
nam), thoi diém khai thac (dw kién) nam 2030.
Nhu cau quang dwoc huy dong tir khu Tan Rai voi
san lwong 7,395 triéu tAn QNK.

- Tinh D&k Noéng:(i) Duy tri cong suat cac md
khai thac cung cdp quéng cho day chuyén san
xuét Alumin da dau tw véi cong suét 0,80 triéu tn
Alumin/nam tai t6 hop Nhan Co. Nhu cau quang
duwoc huy dong tr mé Nhan Co véi san lwong
27,357 triéu tAn QNK. (i) Xay dwng mé m&i cung
cap quang cho day chuyén san xuét th 2, cong

suét 1,2 triéu tAn Alumin/nam tai t6 hop Nhan Co
(d&m bao tdng cong suét 2 day chuyén 14 2,0 tr tAn
Alumin/nam). Thoi diém khai thac (dw kién) ndm
2030. Nhu ciu quang dwoc huy dong tir khu Gia
Nghia vé&i san lwong 7,269 trieu tAn QNK.

* Giai doan 2031-2050

- Tinh Lam Ddng: Muc tiéu duy tri sdn xuét
alumin cdng suét 2 triéu tAn/ndm nén tai ving Lam
ddng chi thwe hién duy tri cdng suat cac mé Tay
Tan Rai, Tan Rai va Bao Ldc khai thac cung cap
quang cho toan bd Nha may Alumin Tan Rai, Lam
Ddng véi cdng suét 2 trieu tAn/ndm.

- Tinh Bak Néng: Muc tiéu phat trién tirng
bwéc, bén virng nang san lwong alumin dat cong
suét 7 triéu tAn/ndm. Dinh hwéng khai thac ché
bién alumina-nhém tai viing Dak Néng nhw sau:

(i) Duy tri cong suadt mé Nhan Co, xay dung
mé mé&i Gia Nghia va Gia Nghia 2 cung cap cho
Nha may aluin Nhan Co cong suét 2 triéu tAn/nam.

(i) Xay dwng mdé méi Bac Gia Nghia, Ddksong
va Tuy Bc khai thac quang cung cép cho nha
may alumin D3k Nong sb 2 cong suét 3 triéu tan
Alumin/nam.

(iii) Xay dwng mé mai "1-5”, Quang Son khai
thac bau xit cung cap cho nha may alumin sé 3
cong suat 1,5-2 triéu tAn/nam.

Chi tiét xem cac bang 9, 10, 11.

5.5. Binh hwéng céng tic phét trién co’ sé&
ha tang va bao vé méi trieong

- Binh huéng cung cép dién:

Giai doan dén ndm 2025: Gia cwéong bd sung
hé théng cung cap dién hién cé ddm bao cho cac
Nha may van hanh dat céng suét 0,8 triéu tan
alumin/nam.

Giai doan 2026-2030: Xay dwng méi hé théng

Bang 9. Pinh huéng ké hoach khai thac bauxit

Dvt: 1000 tén

. y o DPén 2026- 2031- Sau x

TT Mo Nam khai thac 2025 2030 2050 2050 Tong

Quang NK (d6 am 21,1%) | 25.497 | 32.726 | 249.233 | 124.617 | 432.073

o otam || 9280 | 12191 [ 101.043 | 50521 | 173.035 | 189.845

Béng | Tinh quang (d6 ™5 5g 3,12 3,08 3,18 3,11 3,11
Am 10%)

46,55 46,99 | 4765 | 4774 | 4756 | 47,56

Quang NK (d6 3m 25,4%) | 27.941 | 34.626 | 643.733 | 404.654 | 1.110.954

, | Pak |_ | 11201 | 13602 | 262932 | 165.398 | 453.133 | 453.133

Nong | Tinh quang (do 3754 3,29 3,41 3,48 3,42 3,41
Am 10%)

49,36 4941 | 4936 | 49,01 | 4923 | 4861
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Bang 10. Binh huéng chién luoc phat trién cong suét cac nha may tuyén quang bauxit

A _ Cong suéat thiét ké quang tinh dé am 10%( tr.tAn/nam)
TT Tén nha may
Nam 2020 | Nam 2024 | Nam 2030 | Nam 2035 | Sau 2035
I Tinh Lam Péng 1,84 2,2 5,5 5,5 5,5
1 Nha may tuyén Tan Rai 1,84 2,2 2,2 2,2 2,2
2 | Nha may tuyén s6 2 3,3 3,3 3,3
Il | Tinh BDak Nong 1,76 21 53 13,3 18,3
1 gga may tuyén Nhan 176 21 21 21 2.1
2 | Nha may tuyén sb 2 3,2 3,2 3,2
3 | Nha may tuyén s6 3 4,0 4,0
4 | Nha may tuyén sb 4 4,0 4,0
5 | Nha may tuyén sé 4 5,0
Tong cong 3,6 4,3 10,8 18,8 23,8
Bang 11. Binh huéng chién luoc phét trién céng suét cac nha may alumin
A _ Cong suat thiét ké (tan alumin/nam)
TT Tén nha may - - - —
Nam 2020 | Nam 2024 | Nam 2030 | Nam 2035 | Sau 2035
| | Tinh Lam DPéng 650.000 800.000 2.000.000 | 2.000.000 | 2.000.000
1 | Nha may alumin Tan Rai 650.000 800.000 2.000.000 | 2.000.000 | 2.000.000
Il | Tinh Dak Nong 650.000 800.000 2.000.000 | 5.000.000 | 7.000.000
1 | Nha may alumin Nhan Co | 650.000 800.000 2.000.000 | 2.000.000 | 2.000.000
2 | Nha may alumin s6 2 3.000.000 | 3.000.000
3 | Nha may alumin s6 3 2.000.000
Téng céng 1.300.000 | 1.600.000 | 4.000.000 | 7.000.000 | 9.000.000

cung cap dién (tram bién ap 110/6 kV gdm 2 may
bién ap cong suét 25 MVA va phan xudng nhiét
dién gdm 2 t6 hop may phat cong suét 25 MVA)
cung céap dién cho tirng Nha may alumin Tan Rai
va Nhan Co mé rong 1&n 2,0 triéu tAn/nam.

Giai doan 2031-2050: Xay dwng méi hé théng
cung cép dién cung cip cho cac té hop alumin
D&k Nong sb 2 dat cong suét 3 triéu tAn alumin/
nam va sd 3 dat cong suét 2 triéu tAn alumin/nam.

- Binh huéng cung cép nuéc:

+ Tai khu vwc Lam déng nwéc cap cho khai
thac, tuyén quang bau xit va luyén alumin dwoc
lay tr hd Cai Bang.

+ Tai khu vwc Dak Nong nuwéc cap cho khai
thac, tuyén quang bau xit va luyén alumin Nhan
Co duoc lay tir hd Cau Tw va HO Nhan Co. Khi
xay dung cac td hop alumin sb 2 va sb 3 sé xay
dwng cac hd chra nwé'c ddm bao dw trir cho san

xuét alumin khi ¢é nhu cau.

- Dinh huwdng tw dong hoa:

Giai doan dén ndm 2025: (i) Cai tao, nang cap
thiét bi phan ctng, phdn mém HTDK nha may
tuyén nham dap &ng TDH cac khau cdng nghé;
(ii) Nghién ctru, lam chl va nang cép thiét bi phan
ctrng, phan mém HTDK cho cac nha may luyén
nhd&m nang cao mirc dd TBH cac khau cong nghé;
(iii) Xay dwng ha tang thong tin téc d6 cao déng bod
dap &ng cac nhu cau truyén sé liéu am thanh, hinh
anh, di¥ liéu cta toan nha may; Xay dwng tram
cuc bé mang vong béng cap quang chuén truyén
thdng cdng nghiép Ethernet dé giam sat, van hanh
tap trung tir xa toan bd qua trinh san xuét ctia nha
may tai phong diéu khién trung tam.

Giai doan 2026+2030: (i) Xay dwng mot sb
tram van hanh giam téi da nguwoi truc hodc khong
nguwdi trwec nhdm tdng nang xuét lao déng, giam
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gia thanh san pham; (i) Xay dwng dwoc mot sb
coéng doan san xuét tai cac nha may theo mé hinh
ap dung tw dong héa gan véi san xuat théng minh
nhdm tdi wu héa qua trinh san xuét.

T4m nhin dén ndm 2050: (i) Xay dwng duoc hé
thdng tw dong hoa két ndi ddng bd cac hé théng,
cac khau cong nghé véi nhau theo mé hinh két ndi
van vat |0T; (ii) Xay dwng va quan ly van hanh cac
nha may tuyén, luyén théng minh va sé hoéa

- Dinh hudng xay dung va giao théng van tai

ngoai:

Tiép tuc duy tri, bao tri, st dung co s ha tang,
giao théng van tai hién co clia cac mo, nha may
tuyén, nha may luyén dang san xuét.

Déi v&i cac mé mai, nha may tuyén, luyén méi
dau tw xay dung co sé ha tng, giao théng van tai
nhw sau: van chuyén QNK ti khai treorng vé nha
may tuyén béng hinh thirc két hop 6 td-bang tai.

Van chuyén quang tinh tr nha may tuyén béng
bang tai;

Phdi hop véi Bo Giao théng van tai, chinh
quyén s& tai diu tw, nang cap cac tuyén dwdng
va cang bién phuc vu cong tac tiéu thu sdn pham
alumin.

5.6. Dinh hwéng vé vén dau tw, hiéu qua
kinh té xa héi

- Vén déu tu:

+ Nhu cau vén phuc vu thadm do, nang cép triv
lwong cac khu vre dw kién khodng 136,97 ty ddng.

+ D kién tdng nhu cau vdn dé trién khai cac
dw an dau tw méi, dau tw cai tao nang cong suat
va dau tw duy tri dw kién 248.600 ty déng: (i) Vén
dau tw da thuc hién+phé duyét: 33.098 ty déng:;
(i) Vbn dau tw xay dwng co badn méi 13 147.423 ty
dong; (iii) DAu tw duy tri la 55.523 ty déng.

- Gidi phap ngudn vén déu tw: Da dang héa cac
hinh thirc huy dong vén, vay vén tlr ngudn vén tin
dung dau tw phat trién ctia Nha nwéc, vén ODA,
tréi phiéu do doanh nghiép phat hanh; vay von ctia
cac ngan hang thwo’ng mai, vén lién doanh, lién
két va cac ngudn vén hop phap khac dé dau tw
phat trién

- Hiéu qua kinh té - xa hoi: Khi thwe hién cac dw
an da dau tw va cac dw an dau tw mai, hiéu qua
kinh té dat dwoc nhw sau:

+ Tbng doanh thu: 743.117 ty ddng;

+ Chi phi san xuét: 699.058 ty déng

+ Téng loi nhuan trwéc thué: 44.059 ty dong;

+ Téng loi nhuan sau thué: 35.247 ty ddng

+ Nop ngan sach (bao gdbm cac khoan thué,

phi, tién cdp quyén khai thac khoang san...):
75.735 ty dong.

+ Tao viéc lam lao ddng tai dia phwong; nang
cao doi sbng, phat trién dan tri; phat trién, hoan
thién hé théng giao thong, co s& ha tang trong khu
v, thuc day sy phat trién cla cac nganh dich vu
khac.

5.7. Céng tac an toan va bao vé méi trurong

- P4y manh cai thién diéu kién lao dong va
kiém soat cac nguy co rui ro vé an toan, vé sinh
lao ddng tai noi lam viéc; gidm thiéu sb vu tai nan
lao ddng va sw ¢b do chi quan gay nén;

- Nang cao hiéu Iwc, hiéu qua danh gia moi
trwdng, bao ddm quy hoach, ké hoach thuc hién
dw an dau tw dap ng cac yéu cau vé bao vé moi
tru’fyng tr khau lap, phé duyét va trong qua trinh
trién khai. Khéong nhap khu hoac trién khai cac dw
an dau tw maéi st dung coéng nghe lac hau, gay 6
nhiém méi trwdng, hiéu qua thap.

- Khuyén khich st dung cac cong nghé méi &
cac nha may tuyén quang bau xit, luyén alumin
c6 ndng suét, hiéu suét cao, tiéu thu nang lwong
thap.

5.8. Céng tdc dao tao va phat trién nguén
nhén Ilwc

- D30 tao nang cao chat lwgng ngudn nhan lyc
hlen 6, bd sung cho nhirng khau con th|eu con
yéu nhdm nang cao trinh do dap (ng yéu cau ngay
cang cao vé chat lwong san pham, cdng nghé mai
trong qua trinh hién dai hoa, hdi nhap qubc té;

- Phat trién ddi ngti chuyén gia, nha khoa hoc
dau nganh, chu trong ddi ngii nhan luc ky thuat,
nhan lwc quan tri cong nghé, nhan lwc quan ly,
quan trj doanh nghiép; nhan lwc chét lwong cao
dap trng yéu cau clia cudc cach mang cong nghiép
lan thtr 4 va hoi nhap quéc té.

- Pao tao ddi ngli can bd céng nghé va cbng
nhan ki thuat cho luyén alumina va nhém

- B4 tri st dung hop ly d6i ngii can bo cong
nhan ki thuat; c6 co ché chinh sach dé dong
vién, khuyén khich kip thoi, phat huy nang luc s&
trwdng sang tao nhdm trong dung nhan tai, thu hat
ngudn nhan luwc trong cac linh vue khai thac, ché
bié alumina - nhém.

- Uu tién phat trién ngudn nhan lyc tai chd,
nhdm tlrng buwéc nang cao trinh dd, kinh té, doi
sbng van hoa viing mién noi trién khai cac dw an
khai thac ché bién bau xit, alumina — nhém.

- Chu trong phat trién ngudn nhan lwc vé trinh
dd chuyén mén va quan |i dap ng yéu cau san
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xuét kinh doanh va dadm bao ngudn ké can theo
tirng giai doan phat trién trong linh vuc khai thac
ché bién bau xit cia TKV

5.9. Céng tac nghién ctru, rng dung khoa
hoc céng nghé

- PAu tw nghién ctvu d6i mdi va hién dai hoa
coéng nghé khai thac ché bién alumina nhdém, nang
cao mirc dd co gidi héa va tw dong héa nham
nang cao ndng suét, chat lwong sadn phdm, an
toan lao dong va bao vé mai tredng.

- Nang cao tiém lwc khoa hoc céng nghé cla
TKV trong Iinh virc khai thac ché bién khoang san,
tiép nhan nghién ctru chuyén giao cdng nghé tién
tién, cha trong nang cao hiéu suét, tiét kiém néng
lwong, ddm bado an toan, moéi trwong. Cac dinh
hwéng cu thé nhw sau:

+ Pbi voi cac don vi san xuat hién hiru: Day
manh ddi ma&i, hién dai hda cdng nghé khai thac,
tuyén quéng bau xit va luyén alumina nhdm tan thu
tai nguyén; giam tiéu hao vat tw nang lvong, giam
thiéu & nhiém méi trwdng; nang cao mirc d6 an
toan, nang suét, chat lwong; gidm gia thanh san
pham va ting ndng lwc canh tranh trén thj trudng.

+ Dbi v&i cac co s& san xuat dau tw mai: Ap
dung ngay tir dau cong nghé hién dai than thién
v&i moi trrvdng

5.10. Hop téc va héi nhap quéc té

HOi nhap hop tac sau réng va toan dién véi cac
ddi tac truyén thdng ctia TKV, ddng thdi tim kiém
cac dbi tac mai trén thé gisi trong cac Iinh vuc lién
quan dén ché bién sau alumina - nhém, tim kiém
co hoi hop tac dau tw ché bién sau, tiéu thu cac
san phadm alumina, nhém va cac san pham mai
khac.

6. Két luan

Tai nguyén khoang san bauxit cia Viét Nam la
rat lén dw bao 14 5,5 ty tAn (xép thir 3 trén thé gidi)
trong d6 TKV da tham do 80% tai nguyén khoang

san bauxit clia cd nwéc. Nhu cau alumin trén thé
gi6i tdng trung binh 2-3 triéu tAn/ndm, gia alumin
tang trung binh 4-5%/nam; nhu ciu tiéu thu trong
nwédc clng tang trung binh 5-7%/nam. Trong khi
xu huéng thé gidi khdng dautw xay dwng Nha may
alumin méi la co hoi dé Viét Nam dau tw mé rong
nang coéng suat san xuét alumin trong nhirng ndm
t&i dat 8-10 triéu tAn/ndm nham thuc day phat trién
kinh t& xa hoi vung Tay Nguyén..
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The article evaluates the overall resource reserves, the strategy orientation of market development
and the exploration, exploitation and processing of bauxite minerals of Vinacomin by2030, with a vision

to 2050.
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LUA CHON VA TOI UU HOA THONG SO PHAN TU HAP THU NANG
LUQNG VOI CAU TRUC MANG CHO Vi CHONG THUY LUC CHONG
XUNG KiCH

Ths. Pham Trung Hai

Vien Khoa hoc Cong nghé Mo - Vinacomin
GS. TS. Xu Ping, GS. TS. Yu Yinghua

TS. Shen Jiaxing

Truong DH Ky thudt Cong trinh Liéu Ninh

Bién tap: TS. Ta Ngoc Hdi

Toém tat:

Phan tir hdp thu nang heong (HINL) sir dung cdu triic mang vi phan tir dwoc thiét ké sir dung cho
dan chong thity hec nham tang kha nang hdp thu ndng lwong va ndng cao do an toan cho dan chong.
Phwong phap mé phong phan tir hitu han dwoc sie dung dé nghién civu sw hap thu nang va phan luc cu
thé cia ba dang vi phan tir dién hinh, va dang vi phan tir hinh thap dwoc xdc dinh la cau triic phit hop
nhat. Phirong phdp quy hoach thuc nghiém truc giao duoc s dung dé phan tich nham khao sat su anh
hwong cua cac tham so kich thudc toi kha nang hdp thu nang leong ciing nhur phan lyc cua két cdu vi
phan tir, tir @6 xdc dinh cdc gid tri tham s6 t6i wu. Qua phdn tich mé ) phong, tong nang luong hdp thu
ciia thiét bi hdp thu ndng hrong mang vi phan tur hinh thap c6 thong so cau tao 16t nhat la 1470kJ, luc
dé la 4699, 76kN, va phan lyc twong doi on dinh. N6 chitng minh rang thiét bi hdp thu nang hrong mang
ctia cdu tric hinh thap co kha nang hdp thu nang lwong vuot tréi va co thé cdi thién do an toan cia dan

chong thity luwe HTNL.

1. D3t van dé

N6 da (con goi la “ci ddm maé” [1]), khi xay ra,
moét nang lwgng cuc Ién sé€ dwgc gidi phéong va
tac dong vao cac duwong 16 khién cho tai trong tac
dong Ién cac thiét bi chdng gilr tang 1én mdt cach
nhanh chéng. V&i sw phét trién cGa cong nghiép
khai thac than ham 16, céc 16 khai thac than xudng
sau hon, dan dén nguy co xay ra nd da ngay mot
tang, déng thdi mirc d6 thiét hai khi xdy ra ciing
sé I&n hon. V&i tinh hinh d6, nhiéu nghién ctru
da dwoc tién hanh nhdm dwa ra nhirng gidi phap
dé tdng mirc dd an toan, déi phod véi nhirng tinh
hudng xay ra nd da. Mét trong nhirng nghién ctru
do la lam cho cac thiét bi chéng c6 kha hap thu
nang lwong, chéng va dap bang cach trang bi bd
xung bd hap thu nang lwong (HTNL) - con goi la
bd gidm chéan.

Cho t&i nay da cé rat nhiéu nghién ciu vé bd
HTNL dwoc tién hanh va nhiéu két qué nghién ciru
da duwgc thlr nghiém cling nhw ap dung vao thyc
tién. Tuy nhién van ton tai nhirtng van dé nhuw kha
nang chéng va dap va hap thu nang lwong can
duorc cai thién, phan lwc trong qua trinh bién dang
hép thu ndng lwong cé dao déng Ién. Trong [2] da

gi&i thiéu vé két cAu cac bo HTNL, tuy nhién, phan
t HTNL cla cac bd HTNL nay cé céu tric don
gian nhw st dung ng lwon séng, éng nép gép, c6
cac gan (chtr 1, Y, chir thap, ...)

D& nang cao tinh nang ky thuat ctia bd HTNL,
can phai nghién clru cac ciu tric méi cho phan
tir HTNL. Bai bao gidi thiéu cac phan t& HTNL c6
cau tric mé phdng mang tinh thé vat liéu (ciu tric
mang vi phan t&r), két qua téi wu héa cac théong sb
clia chung.

2. NGi dung nghién ctru
2.1. Két cau va bé tri bé hap thu nang lwong

B& HTNL thwong dwoc 1dp dat dwdi chan cot
chéng thdy lwc nhw trén Hinh 1.

O diéu kién 1am viéc binh thwdng, phan to
HTNL d&m béo du cing vivng dé chiu tai trong
truyén dén to» dau cot chdng. Khi tai trong vuot
qua tai trong lam viéc dén mét gia tri nhéat dinh, cot
chéng nén phan t HTNL bién dang xep xuéng.
Qua trinh bién dang cla phan t& HTNL sé& hap thu
b&t nang lwong tr vu nd da, déng thoi tao thoi
gian cho van an toan trén than cot chéng kip thoi
m& dé xa bét ap lwe cho cot chéng.

2.2. Lwa chon céau tric phan tir hap thu
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b)

a) Vi tri 1dp bé hdp thu ndng luong; b) Két céu bod
hép thu ndng Iwong 1. Vong tang cwng, 2. Béu
cét chéng; 3. Ong dan hu’o'ng, 4. Phén tor hép thu
nang luong loai ong nep gap, 5. Péu lién két
Hinh 1. B6 tri va két céu bo hép thu néng luong

nang lwong

Tinh chét cla nhiéu vat liéu quyét dinh b&i cAu
tric mang tinh thé (kim loai, quang, ...). D& nang
cao tinh nang HTNL ctia phan t&r HTNL, can thiét
ké phan t&r HTNL tao thanh tlr nhiéu vi phan t&
HTNL duoc bo tri mé phéng cau truc mang tinh
thé. Mang céu tric nay khac vm mang cau truc
théng thuwdng & chd né co cac 16 réng hodc khoang
dwoc sap xép lap lai theo chu ky [3,4]. Céc vi phan
t&r c6 nhiéu dang: hinh nén réng, hinh thap, hinh
chir X va cac cu tric khac [5], nhw trong Hinh 2,
Hinh 3.

Dé xac dinh cu tric mang téi wu cho phan tr
HTNL, tién hanh nghién ctru cac dac tinh co hoc
khi chiu nén ctia 3 dang vi phan tt co ban 1a: hinh
chdp, hinh chi¥ X va hinh thap . D& so sanh, gia
st chiéu cao h ctia méi vi phan t&r va khodng cach
gitra cac vi phan tr | trong Hinh 1 d&u 1a 20mm.,
Kich thwéc cac vi phan t&r nhw sau: vi phan to
hinh chép (Hinh 3a)- chiéu day thanh hinh chép
la 1mm; vi phan t& hinh thap (Hinh 3b)- dudng

I
1. Dé; 2. Phén tir hdp thu ndng luong; 3. Chén
cét chéng thay luc
Hinh 2. Bé hap thu ndng luong véi phén tr hép
thu ndng lwong véi cau tric mang

a) Dang hinh chop; b) Dang hinh thap; c) Dang
hinh chtr X
Hinh 3. B tri vi phéan tir hdp thu ndng long

1-Tém nén; 2-Vi phén to; 3-Tam dé
Hinh 4. Kiém nghiém nén vi phan tc
kinh thanh tron 5mm:; vi phan t& ch X (Hinh 3c)-
tAm day 2mm. St dung phan mém thiét ké 3D tinh
dwoc khdi lwong ctia cac vi phan ti: hinh chop la
5.25g, hinh thap Ia 10,7g va hinh X Ia 17,1g.
L4y phan t& HTNL clGa vi chéng thdy luc
chdng xung kich ZHDF4150 / 31/40 lam dbi twong
nghién clru. Lwc chdng lam viéc cla cot chbng
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Hinh 5. Két qud mé phéng nén 3 dang-vi phéan tir hdp thu ndng luong

Fr=4150kN, dwong kinh trong xi lanh cla cot thiy
lwc D = 230mm, va chiéu dai tdi da cta thiét bj hap
thu nang lwgng L = 350mm.

S dung phadn mém ANSYS Workbench d& mé
phdng va phan tich qua trinh nén vi phan t&. Than
vi phan t& dwoc gan vat liéu thép Steel 4340 trong
thw vién vat liéu phan mém. Theo [6], khi xay ra nd
da, van téc va dap cua da 1a 0,1~5m/s, do dé, cai
dat tbc d6 nén clia tAm nén 1a 5m / s, chan vi phan
tlr dworc tiép xic voi tAm dé, dwoc thiét lap 1a gbi
cb dinh. Ca tAm nén va tdm dé duoc thiét 1ap co
dd cirng tuyét dbi. (Hinh 4). Lan lwot tién hanh nén
vi phan t&r cho dén khi cac vi phan ti bi bién dang
bang 75% chiéu cao ban dau. Qua trinh bién dang
ctia 3 dang vi phan tt thé hién & Hinh 5.

Tw Hinh 5 ta thdy, khi b4t dau nén, dinh nén
bi bién dang dep xudng va n& rong dudng kinh,
nang lwong dwoc hap thu bdi sw gian né dwong
kinh va vénh bén trong cla vat liéu. Khi tiép tuc
nén dén moét mirc d6 nhat dinh, vi tri gitra ctia than
vi phan t&r bat dau bién dang va cubi cung bij tut
vao bén trong (hinh (d)). Bién dang cua than vi
phan t& hinh thap chi yéu 1a bién dang cong vénh
hinh séng sin cia bdn chan try. Dbi v&i vi phan tir
hinh chi* X bién dang ban diu chi yéu & 2 canh
phia trén, khi 2 canh trén bién dang tr& nén nam
ngang (hinh (m)), thi canh du i t& bao méi bt dau
bién dang cho dén khi nén chat (hinh (o)).

Trich xuét di¥ liéu nang lwong bién dang cla
tng dang vi phan t& khi bi nén va chia né cho

khéi lwong ban than vi phan t& twong tng thu
dwoc mire hap thu ndng lwong riéng. Mdc hép thu
nang lwong riéng cé thé phan anh mac hép thu
nang lwong trén moét don vi khdi lwong cla cac
loai vi phan t&r khac nhau. Két qua dwoc hién thj
trong Hinh 6. Qua Hinh 6 c6 thé thay rang: khi
ty sb nén clia ba dang vi phan t& la 10% thi sy
chénh léch vé dé hap thu nang lwong riéng la nhd,
nhung khi ty s6 nén vwot qua 10% thi dd hap thu
nang lwong riéng ctia vi phan ti hinh thap tang lén
nhanh chéng va I&n nhét trong 3 dang vi phan ti.
Do d6 c6 thé xac dinh dwoc ciu tric hinh thap ¢
kha ndng hép thu ndng lvong tét hon so véi hai
cAu trac con lai.

1201
—m— Dang hinh chop

'%DIOO- —®— Dang chit X
fﬁ —&— Dang hinh thap
2 80+
e
5
= 60+
o
= 404
k=)
&
=S 201
= 0
0 10 20 30 40 50 60 70

D¢ bién dang, %
Hinh 6. So sénh vé nang luwong hép thu
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Hinh 7. So sanh vé phan luc

Phan t&r HTNL khong chi can cé kha nang hap
thu nang lwong tét ma con phai cé phan lwc 6n
dinh va phu hop, néu phan lwc qua I6n sé kho
dat dwoc hiéu qua hap thu nang Iwong, dé gay
hw héng cac lién két yéu ctia vi chéng. Néu phan
lwc qua nhé sé& khong hap thu dwoc nhiéu nang
lwong, khéng phat huy dwoc tac dung gidm chan.
Vi vay, viéc nghién clru phan lwc ctia cac dang vi
phan tt khac nhau la rat can thiét. Trén co s& két
qué phan tich mé phdng nén & trén, cac dudng
cong thé hién do bién thién phan lwc ctia ba dang
vi phan tr trong qua trinh nén dwoc thé hién trong
Hinh 7. Tt hinh vé c6 thé thay rang, trong quéa
trinh nén ban dau, phan lyc tdng nhanh va sau dé
giam nhanh. Nhwng déi v&i vi phan t& hinh chiy
X, trong qua trinh nén phan lwc cod sy dao dong
I&n. Didu nay cé tac dong béat loi Ién dén cac cu
trac khac ctia vi chéng. Phan Iwc cla vi phan tor
hinh nén va vi phan t& hinh thap thay déi twong
dbi thuan lgi, va da Ion dé lam tiéu tan bét nang
lwong tir vu nd da.

Téng hop lai cho thay, sy hap thu nang lwong
riéng cta vi phan t& hinh thap Ia I&én nhét, phan
lwe dd Ién va én dinh. Do d8, cAu tric vi phan tor
hinh thap dwoc chon lam cAu tric vi phan t&r ché
tao phan t& HTNL cuta vi chéng thdy lwc chéng
xung kich.

1.3. Téi wu héa tham sé phan tir hap thu
ndng lwong véi cau tric mang cdc vi phan to

Nhom nghién ctru da st dung quy hoach thuc
nghiém trwc glao trong ngh|en cu &nh hucrng cla
cac tham sb cAu tric vi phan t& hinh thap dén sw
hap thu nang Iwo’ng va phan lwc, tir d6 tim ra tham
so tdi wu cho phan ttr HTNL. Phan t& HTNL bao
gdm nhiéu tAng, mdi tAng bd tri nhidu vi phan t&
va dwoc dat dwdi chan cot thay Iwce. CAu truc 1

tang phan t& HTNL dwoc thé hién trong Hinh 8a.
Ngan cach gitra cac tAng 1a mot I&p kim loai. Cac
tham sé cAu trdc cta vi phan tt: chiéu cao than h,
chiéu réng chan a, duwdng kinh chan d duoc thé
hién nhw trong Hinh 8 b. Vi khéng gian dé 1ap dat
phan t& HTNL dwdi chan cot thay lwe bi han ché,
nhw trong Hinh 1, D = 230mm, va chiéu dai gioi
han cla L & 350mm. Khi a I&n hon, sb lwong vi
phan t& hinh thap trong mot phan tlr sé it di, va
khi h 16n hon sé& khién sb lwong tang bi gidm di.
Do d6, cac bién a va h khéng thé 16n vo han. Vi
ly do nay, pham vi nghién ctu cla ba yéu té (h,
a, d) dwoc dat 1an lvot 14 10 ~ 90mm, 10 ~ 50mm
va 4 ~ 8mm. Ba yéu td dwoc chia thanh 5 c4p do
va phuwong phap phan chia cu thé dwoc trinh bay
trong Bang 1.
Béng 1. Céc tham sé két céu vi phén ti

Tén K1l K2 K3 K4 | K5
h/mm 10 30 50 70 90
a/mm 10 20 30 40 50
d/mm 4 5 6 7 8

Nghién ctru nay xem xét hai chi s6 hap thu nang
lwong va phan Iwc Theo quy hoach thuc ngh|em
trwc giao, cac mau (phwong an phéi hop thong sé)
nghién cu clia quy hoach thwc nghiém truc giao
dwoc thé hién trong Bang 2. B&i vi viéc phan tich
mo6 phdng mét rat nhiéu thoi gian va vi méi tang
ctia phan t&r HTNL c6 cAu trac gibng nhau, nén
dé nang cao hiéu qua mé phéng, chi nghién cru
s hap thu ndng lwong va phan lyc cla mot tAng
phan t& HTNL, sau d6 sé dem lwong ndng lwong
hap thu dwoc clia 01 tAng nhan véi sb tAng sé thu
dwoc tbng mirc hdp thu nang lwong cia phan tir
HTNL.

!
="

|
3
1-Thanh; 2-Théan vi phén ter; 3-TAm ngéan
céc tang

Hinh 8. Két cau 1 tdng phén ti» HTNL
S& dung phdn mém Creo2.0 dé thiét 1ap mo
hinh 3D mét tdng cta phan t& HTNL va nhap
né vao moé-dun Explicit Dynamics cla ANSYS
Worchbench. St dung mé-dun Explicit Dynamics
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4
1. T4m nén; 2. Thanh; 3. Vi phan ti&; 4. TAm ngén
céc tang
Hinh 9. M6 hinh phén tich 3 D két cdu 1 tang
phén tir hédp thu ndng luong

dé phan tich cac dac diém HTNL cua phan t&
HTNL tai méi diém mau. Trong qua trinh phan tich,
thiét lap vat liéu ctia cac thanh phan cta phan t
HTNL déu |a thép Steel 4340, tAm nén va tdm
dé duoc thiét 1ap cé do6 cing tuyét déi. Dat kich
thwéc thanh va tAm ngan cac tdng cha phan t
HTNL 2mm va céac théng sé con lai dwoc thiét lap
lan lwot twong tng nhw trong Bang 2. M6 hinh xay
dwng xong c6 tbng cong 124789 nut va 508598
don vi, nhw thé hién trong Hinh 9. Pat tiép xuc
gita phan t&r HTNL véi cac tAm ngén la tiép xuc
lién két. Tiép xuc gitra phan tt véi thanh, gitra tAm
nén va tdm ngan la tiép xtic ma sat va cé hé sé ma
sat 0,1. Tdéc d6 nén dwoc ap dung cho tAm nén la

Bang 2. T6 hop tham sé va két qué mé phéng

[ Sl [ Chnds [ Chodo | e e | pvanive v
1 5 1 2 896.8 26116.0
2 3 3 5 189.1 4114.2
3 1 2 4 137.6 4330.1
4 4 2 1 233.6 35994
5 5 2 5 751.0 18548.5
6 4 1 3 960.0 26212.4
7 3 1 4 766.7 28276.0
8 5 4 1 261.3 1262.3
9 3 4 3 78.5 1488.3
10 3 5 1 145.7 1287.7
11 1 4 5 100.6 9913.8
12 4 4 2 87.9 1607.4
13 1 5 3 38.5 1560.6
14 2 5 2 12.4 508.5
15 4 5 5 163.1 2632.2
16 4 3 4 267.3 45251
17 5 3 3 217.3 4598.8
18 2 4 4 106.6 1474.9
19 2 3 1 111.1 514.1
20 5 5 4 226.8 3259.7
21 2 1 5 496.3 28670.9
22 1 3 2 14.8 321.8
23 1 1 1 152.6 3617.1
24 2 2 3 197.4 3040.1
25 3 2 2 293.8 5027.3
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Bang 3. Binh quan hdp thu nang luong timng cap
do va sai léch Ion nhat teng vaoi tieng tham so

Bang 4. Binh quan phén luc timg cp dé va sai

léch I6n nhat (g véi tirng tham sé

h a d h a d
K, 88.82 654.48 180.86 K, 3948.68 22578.48 2056.12
K, 184.76 322.68 261.14 K, 6841.70 6909.08 6716.20
K, 294.76 159.92 298.34 K, 8038.70 2814.80 7380.04
K, 342.38 126.98 301.00 K, 7715.30 3149.34 8373.16
K, 470.64 117.30 340.02 K, 10757.06 1849.74 12775.92
Sailech | 5q1 g5 537.18 159.16 Sailech | gong 38 | 20728.74 | 10719.80
I&n nhat I&n nhat
5m/s, mat dudi clia phan tor HTNL dwoc gan goi 7001 .
cb dinh. Két qua tinh toan ctia méi mau dwoc thé 500 :EI:;“:;’:
hlén trong Béng 2. — —a& Thamso d
Dwa vao Bang 2, tién hanh phan tich méc ’dc} = 9007
anh hudng clia ting tham s6 dén céc chi tiéu kiém = 1004
tra, két qua phan tich dwoc thé hién trong Bang 3 =
va Bang 4. T& sy chénh léch cuc dai gia tri cac £ 3007
chi tiéu trng voi tirng tham s6 cua hai bang, c6 thé £ 2001
thay rang, yéu t6 c6 anh hudng lon nhat dén sy “
hép thu ndng Igﬁcyng la chiéu rong chér] a cua than 1007
vi phan tlr, chiéu cao h cla than vi phan t&r c6 tac 0

dung thi hai va dwdng kinh chan d cé &nh hwéng
nhd nhat. Cac yéu t6 c6 anh hudng I&n nhat dén
lwc chbéng d& la chiéu réng chan a. Puwdng kinh
chan d va chiéu cao h cta than vi phan ti c6 anh
hwéng it hon. Co6 thé thay rang viéc lwva chon
chiéu réng chan vi phan t& phu hop a la yéu té
then chét trong viéc thiét ké phan t& HTNL v&i cu
tric mang cac vi phan t.

Dé xac dinh sw két hop tét nhat ctia cac yéu tb
khac nhau, quy luat phan bé tirng cap d6 cua tirng
tham sé dwoc vé bang phwong phéap dd thi nhw
trong Hinh 10 va Hinh 11. Trén Hinh 10 c6 thé thay
rang thiét ké ti wu theo quan diém nang cao kha
nang hap thu nang lwong cla thiét bj 1a h5a1d5,
nghta la tham sb h 14y gia tri cdp d6 5 (h=90mm);
tham s6 a lay gia tri cp d6 1 (a = 10mm); tham
sb d |y gia tri cAp dd 5 (d = 8mm).Tuy nhién, xét
rang lwc chéng lam viéc cta cot chéng 1a Fr =
4150kN thi lyc d& cua thiét bi HTNL t6i thiéu phai
I[&n hon 4150kN, nhwng cling khong dwoc qua Ion
(néu qua Ion céac chi tiét cta vi chdng sé hdng
trwéc khi bd HTNL phat huy tac dung gidm chén).
Lwc d& cia bé HTNL tét nhat nam trong pham
vi 1.2Fr<Fp<1.4Fr . Can c Hinh 10 va Hinh 11,
c6 thé xac dinh dwoc ba phwong an so bd, kich
thwéc cu thé duwoc trinh bay trong Bang 5.

K1 K2 K3 k1 K5

Cap d6 tham sb
Hinh 10. Quy ludt énh hudéng cua cac tham sé
dén murc hép thu ndng lwong

25000 7 .

—8— Tham s6 h

Tham s6 a

20000 1 —4— Thamsé d
% 15000 A
& 100001
5000 1

0 T T T T
K1 K2 K3 K4 K5

Cép d6 tham sé
Hinh 11. Quy luét anh hudng cua céc tham s6
dén phan luc

Béng 5. Cac phwong an Iwa chon lwra chon so bd

Tén h a d
(mm) (mm) (mm)

PA1: h,ad, 30 20 5

PA2: h,ad, 50 20 5

PA3 : h,ad, 50 20 6
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Can c sb liéu Bang 5, tién hanh phan tich sy
bién dang ctia 3 phwong an mét 1an nira. Bwédng
cong hép thu nang lwong thu dwoc cla céac
phwong an nhw thé hién trong Hinh 12. Mrc hap
thu nang lwvong cwec dai clha phwong an h2a2d2
la 210kJ, mrc hap thu nang lwong Ién nhét cta
phwong an h3a2d2 & 294kJ va mirc hap thu nang
lwong cuwc dai cla phwong an h3a2d3 la 335kJ.
Cac thay dbi cta lwoc dé h3a2d2 va h3a2d3 vé
co ban gidng nhau khi dd bién dang nhé hon hoac
bang 20%. Khi tiép tuc ting mirc d6 bién dang thi
sw hap thu nang lwong ctia h3a2d3 tang manh.

—&— hyad,
—o— ha,d,
A— fsayds

2004

150 A

100 A

Ning heong hép thy, kJ

50

(I] 1I(] 2I0 3I(] ) 4I0 SI(] 6I0 7"0 8I0
D6 bien dang, %
Hinh 12. Buwong cong ndng luong hép thu cla
cac phuong an

Cac dwong cong phan lwc clia cac phwong an
duwoc thé hién trong Hinh 13. Tt hinh vé, c6 thé
thay rang phan luc ctia phwong an h3a2d3 13 16n
nhét, tiép theo & h3a2d2 va h2a2d2 1a nhd nhét.
Khi d6 bién dang dat khodng 35%, sw dao ddong
cta phan lwc phwong an h3a2d2 gidm nhanh va
s bién thién trong giai doan sau cGa qua trinh
bién dang la twong déi 6n dinh. Déi véi phwong
an h2a2d2, khi d6 bién dang dat khodng 45%, dao
dong cla phan lwc gidam nhanh chéng va gia tri
phan lwc tang 1én xap xi tuyén tinh. Gia tri phan lwc
phwong an h3a2d3 trong sudt qua trinh nén déu
dao ddng rat I&n. Gia tri phan lwc binh quan cla
phwong an h2a2d2 la 3881,01 kN, ctia h3a2d2 la
4699,76 kN va cia h3a2d3 la 5251,54kN. Mac du
s hap thu ndng lvong cla phwong an h3a2d3 1a
I&n nhat nhwng phan lwc dao déng qué Ién, ddng
thoi gia tri cwe dai ctia phan lwc ¢o IGc dat rat cao
(~7000 kN), khoé bién dang dé kip thdi hap thu
nang lwong va cé thé gay hu héng cac ciu truc
khac cla thiét bi chéng gitr. Do d6 h3a2d2 duoc
xac dinh 1a gidi phap tbt nhat.

Biéu dd phan bd (rng suét ctia phwong an

80007 —&— D,a,d,

—o— Iayd,
—A— Ia,ds

7000

6000 1

5000

4000

Phan luc, kN

3000

2000

1000

T T T T T T
0 10 20 30 40 50 60 70 80
Do bién dang, %

Hinh 13. Bién thién cta phan luc theo do bién
dang

1253.7 Max
11147
975.73
836.74
697.75
558.77 |
41978
280.79
1418

2.8174 Min

1253.7 Max
11184
983.06
84774
Tzn
ST709 g,
a7 98
30645 #%
17143
35803 Min

a— Phan bé (mg suat trén 1 tang phan ti HTNL,
b- Ung suét trén mang céu tric
Hinh 14. Phén bé (g suét theo phuong én
h3a2d2

h3a2d2 dwoc thé hién trong Hinh 14. Theo hinh
V&, c6 thé thay rang thanh ctia phan t& HTNL ciing
bi bién dang va c6 rng suét khi phan t&r HTNL b
nén, va (rng suét téi da 1a 1253,7 MPa.

Chiéu cao cla vi phan t&r HTNL cta phwong
an h3a2d2 la 50mm va tdm ngan gitra cac tng
(nhw trong Hinh 9) day 10mm. Do do6, téng chiéu
cao cla phan t HTNL mét I&p la 60mm, xem
xét phan t&¢ HTNL c6 chiéu dai 1&p dat tdi da L
la 350mm, do d6 cé thé |13p d&t 5 tang vi phan t&r
HTNL bén trong. Vi méi I&p vi phan t& HTNL ¢
cu truc va théng sb gibng nhau nén lwong hap
thu nang lwong cling 1a nhw nhau, do d6 mirc hap
thu nang lwong cta phan t& HTNL la 294 x 5 =
1470kJ, tirc 1a 16n hon khodng 2 ~ 4 1&n mic hap
thu nang lwong cta phan tr HTNL hién c6 [7], do
d6 phan t& HTNL véi ciu trac mang vi phan t& c6
kha n&ng hép thu néng lwong cao va c6 thé chéng
lai tac d6ng cta ndng lwong vu nd da Ién hon. N6
c6 thé nang cao d6 an toan cla thiét bi chéng gid.

3. Két luan

1. Phan tich hiéu suét hap thu nang lwong khi
bién dang cla vi phan t& hinh nén, hinh thap va
hinh X-cho thay, hap thu néng lwong riéng cua vi
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phan t& hinh thap 1a I&n nhat va dwdng cong gia
tri phan lwc twong déi 6n dinh. Vi phan t& hinh
thap dwoc xac dinh 1a c4u trdc phu hop nhét cho
phan t& hap thu ndng lwong véi ciu trdc mang vi
phan tc.

2. Qua ap dung quy hoach thwc nghiém tryc
glao dé nghlen ctu sy hap thu nang lwong cla
phan t& hap thu nang lwong véi véi cau tric mang
vi phan t& hinh thap, cho thay, bé rong chan a c6
anh hwéng Ién nhat dén sw hap thu nang lwong
va phan lwc.

3. Thong sb hinh hoc té6i wu cla vi phan t&
la phwong an h3a2d2, nghia la chiéu cao than
h=50mm, chiéu rong a = 20mm va dwdng kinh
chan d = 5mm. Téng ndng Iuo’ng hap thu cta phan
tor hap thu nang Iuong véi cau trac mang Vi phan
tr 5 tang 1a 1470kJ, gap khodng 2 ~ 4 14n mirc hap
thu nang lwong cta phan t& hap thu nang lwong
hién tai, va lwc can binh quan 1a 4699,76 kN. Diéu
nay chirng té phan t&r hap thu ndng lwong véi ciu
trdc mang vi phan t& c6 kha nang hap thu ning
lwong rat tét va cé thé tang tinh an toan cho thiét
bi chéng gitr khi dwoc ap dung.
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Selection and optimization of energy-absorbent particle parameters with network
structure for resistance of hydraulic resistant

MSc. Pham Trung Hai - Vinacomin - Institute of Mining Science and Technology
Dr. Xu Ping, Dr. Yu Yinghua, Prof. Shen Jiaxing - Liaoning Technical University — China

Abstract:

The energy-absorbing element uses a micro-element network structure designed to be used for
hydraulic shield supports to increase the energy absorption and improve the safety of the shield supports.
The finite element simulation method was used to study the specific energy and reaction absorptions of
three typical micro particle forms, and the pyramidal micro particle form, which was determined to be
the most suitable structure. The orthogonal experimental planning method is used for the analysis to
investigate the influence of the size parameters on the energy absorption capacity as well as the reaction
of the micro-element structure, thereby determining the optimal parameter value. Through simulation
analysis, the total absorbed energy of the pyramidal microelement lattice energy absorber with the best
Structural parameters is 1470kJ, the supporting force is 4699.76kN, and the reaction force is relatively
stable. It proves that the network energy absorber of the pyramidal structure has the outstanding energy
absorption and can improve the safety of the HTNL hydraulic shield supports.

Yo
QUACERT -
y |

ISO 9001

KHCNM SO 6/2021 * MAY VA THIET BI MO




A THONG TIN KHOA HOC CONG NGHE MO

NGHIEN CUU THIET KE MACH PHAT HIEN PHA CHAM PAT NHAM
NANG CAO DPQ TIN CAY CUNG CAP PIEN MANG 6kV MO LQ THIEN
VUNG QUANG NINH

ThS. Trén Qu(”')c Hoan

Trwong Cao dang Cong nghiép va Thwong mai
PGS. TS. Nguyén Anh Nghia, TS. H6 Viét Bun
Truong Dai hoc Mo- Dia chat

Bién tap: TS. Dao Diic Tao

Toém tat:

Thiét bi néi ngan mach pha sw c6 khi xay ra cham dat chdp chon c6 thé nang cao dé tin cdy cung
cap dién, lam giam s6 lan ngat sw c6 dwong day ting dién ap dw trén thanh cdi tram phdn phoi, giam
dién ap qua do va qua ap o cac pha khong sw co, dam bdo cho cach dién bén viing, khong bi pha huy va
lam giam dong sw co. Bdi béo trinh bay két qua nghién cwu thiét ké mach phat hién pha cham dat theo
nguyén Iy hiéu tri tuyét doi ciia pha vieot triede va pha sw cé. Két qua mé phong cho thay mach tw dong

phat hién va noi ngdan mach pha sw cé dam bdo tac dong nhanh, nhay va tin cdy.

1. M& dau

Sw cb cham dat mét pha 1a dang hw héng chi
yéu xay ra & cac mang dién mé 6kV vung Cam
Phé& - Quang Ninh, thudng chiém 70%+80% téng
sb cac sy cb xay ra trong mang dién. Cac sb liéu
thdng ké cho thdy, & cac mé khai thac 16 thién,
tan suéat xay ra sy c6 cham dat mét pha luéi 6kV
dao déng trong khoang 60-70 lan/thang, nghia la
khoang 700+800 lan/nam.

Khi xay ra sw cb cham dat mét pha trén lwéi
dién sé& xuét hién hién twong qua dod va qua dién
ap & cac pha khong bi sw ¢b, &nh hwéng Ién dén
chét lwong dién nang clng nhw dd tin cay cung
cép dién, gay anh hu’o’ng truc tiép dén kha néng
lam viéc va tudi tho clia cac thiét bj dién, déng thai
gay mét dbi xirng lwéi dién [1][5].

Thiét bi nbi ngédn mach pha su cb khi xay ra
cham dét chap chén va cé thé tw khac phuc, nang
cao do tin cay cung cap dién, lam gidm s6 lan ngat
sy cb6 dudng day, tang dién ap duw trén thanh cai
tram phan phéi, g|am dién ap qua dé va qua ap &
céac pha khéng sw cb, ddm bao cho cach dién bén
virng, khdng bi pha hdy va lam giam dong sw cb
[3][4].

Nghien cu lya chon nguyen ly xac dinh pha
cham dat lam co s& thlet ké va mo phdng mach
tw dong phat hién va ndi ngdn mach pha sy c6
dam bao tac dong nhanh, nhay va tin cay la rat
can thiét.

KHCNM SO 6/2021 * PIEN, TU PONG HOA

2. Noi dung va két qua nghién ctru

2.1. Cédc nguyén ly xay dwng thiét bj xdc
dinh pha sw cé [2]

Céc nguyén ly xac dinh pha cham dat mang
6kV c6 thé dwoc phan loai nhw sau:

a) Theo sw gidm dién ap pha s cb (trong khi
dién ap hai pha khéng bj sw c6 tang);

b) Theo gbc léch pha gitra dién ap pha sw cb
va dién ap th tw khéng;

c) Theo hiéu sb tri tuyét déi gitra hai dai lwong
dién, mot 1a dién ap pha vwot trwdc, thanh phan
con lai 1a t& hop dién ap cta pha sw cb pha cham
sau va dién ap th tw khong;

d) Theo hiéu tri tuyét dbi ctia pha vwot trwédce
va pha sy cb.

Phan tich cac nguyén ly nhw da néu & trén co
thé nhan thay réng, nguyén Iy a) cé nhugc diém
la d6 nhay khéng cao (1+2kQ/pha trong mang cé
C= 1pF) Nguyén ly b va ¢ cho phép Iwa chon pha
sw cb véi do nhay cao h0’n nhwng c6 cau truc
phtrc tap; Nguyén ly d c6 cau trac don gian hon
véi sb phan t& it nhat ma van dam bao dé nhay
cao. N6i dung clia nguyén ly d nhw sau:

UV(A):|UC|_|UA| (1)
UV(B):|UA|_|UB| (2)

UV(C):|UB|_|UC| (3)

Trén hinh 1 1a so' d6 khéi cua thiét bi thuc hién
theo cac biéu thire (1), (2), (3). Thiét bi bao gdm
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cau chinh lwu 1, 2; khuéch dai mét chidu 3 cé chira
role RL va cac bé tach pha 4,5 tach thanh 3 dién
ap léch pha ndm trong khéi 6. Cac khéi 7,8 ciing
twong tw.

Hinh 1. So db khéi thiét bi xéc dinh pha sw ¢
dua trén hiéu tri sé tuyét déi gicka dién 4p pha
vurot truée va pha sw co

Khi lam viéc binh thwong trén cac ctra vao cla
cau chinh lwu 1 va 2 (d6i v&i pha A) la cac dién ap
ddi xtrng, dwoc chinh lwu va so sanh vé tri tuyét
dbi, dién ap vao U, (A)=U.-U, =0. Ddi vé&i cac
khéi 7 va 8, twong tw cling c6: U (B)=U, -U, =0
U, (C)=U,-U.=0.

Khi cham d4t mét pha, vi du pha A, sw di xtrng
cla dién ap cac pha bi pha v&, dién ap vao cau
chinh Iwu 1 sé gidm trong khi dién ap vao chinh lwu

A

4,
£
The 6kV

grid

i}
£
L3

-
di-

Step-down Transformers

o oE i 3 o ZE | The grid's parameters

2 sé tang, két qua la U (A)=U,.-U, >0, néu di
dién ap sé lam role RL tac dong. Trong khi d6 trén
clra vao bd khuéch dai mét chiéu ctia khéi 7 va 8
(rng vGi hai pha B va C) sé co gia tri am do U,>U ,
U>U,, nén role twong tng khong tac dong. )

2.2. M6 phdng mach tw déng phat hién va ndi
ng&n mach pha bj cham dat

a) Trwée khi xay ra cham déat

So dd tach pha véi chinh lwu dién ap pha gém
3 dién tr& va dién dung tao dién ap mét chiéu ti 1&
v&i bién do dién ap pha.

U,=U,sin(ot+y +120%);

U,=U, sin(ot+y),

U, =U, sin(wt +y —120°%);

Thoéng sb mang dién 6kV:

- Dién tré cach dién: 365 kQ/pha

- Bién dung: C = 0,2629 pF/pha

Dién ap 6kV qua bién ap ha ap v&i hé sb ty 1é
N=300 tao dién ap 20VAC trén mdi pha. Bién ap
c6 1 cudn so cap va 2 cudn thir cdp cho ra 2 dién
ap doéc lap. Pha Ala A1, A2; Pha B la B1, B2; Pha
ClacC1, C2.

Dién ap A1 va C2 |a dién ap vao cho khéi tao
dién ap Uv(A); Bién ap B1 va A2 la dién ap vao
cho khéi tao dién ap Uv(B); Dién ap C1 va B2 1a
dién ap vao cho khéi tao dién ap Uv(C).

The motivate circuit

Uv(A) = |Uc| - [Ua

P I

E:

The voltage generating circuit |Ua| The voltage generating circuit |Uc|

Ground

Hinh 2. So d6 nguyén ly mach tao dién ap U, (A)
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XY Plot 3 A_1pha_ok2 ANSYS
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Hinh 3. Dang dién &p pha A, pha C sau chinh luu céu 3 pha
XY Plot 4 A_1pha_ok2 ANSYS
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TR
25.00 -
VM4V
TR
20007 — VMAVVMIY
TR
15.00 -
PR A A A A AA A A AE AA A A AA A AA A A A A A as
Z 1o
5.00 7
0.00 4
-5.00
-10.00 T T T T
0.00 20.00 40.00 60.00 80.00 100.00
Time [ms] .
Hinh 4. Dang dién ap pha A, pha B sau chinh lwu cau 3 pha
XY Plot 5 A_1pha_ok2 ANSYS
30.00 Curve Info
- VM5V
R
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R
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Hinh 5. Dang dién 4p pha B, pha C sau chinh luu céu 3 pha

KHCNM SO 6/2021 * PIEN, TU PONG HOA



THONG TIN KHOA HOC CONG NGHE MO H

Name | X Y Usba A_1pha_ok2 ANSYS
m1_ | 80.8494 6. Curve Info

— net72V|
R

40.00 - net_78.V
r

— net8Vv
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Hinh 6. Bién &p pha 3 pha sau bién &p khi xay ra sw c6 cham dat pha A (Urms pha A gidm tir 20V
xubng 4.7V)

[Neme [ x T v ] Dien ap Uv A_tpha2 ANSYS
m1_|44.2515]0.871 P——"
Uv(B) R3OV
r
0.00 000 < 0.00 UV(C) — R4V
®
— RV
0.20 ®
pha='90deg”
§,o 40
o
0.60
0.80 Y
v
Uv(A)
-1.00 T T T T T T
0.00 20.00 4000 60.00 80.00 100.00 120.00 140.00 160.00
Time [ms]
40.00]

Hinh 7. B4 thi hiéu dién 4p pha vuot truéc va pha cham dét ( = 900, t< 4 ms)
m . XY Plot 14 Atphaz ANSYS

20.00

500 T T T T T T
000 2000 40,00 5000 B0.00 100 00 120 00

T [ms]
Hinh 8. D6 thj hiéu dién 4p pha vuot truéce va pha cham dat (R = 11.46 kQ;t =2.68 ms)

Cé‘c diénap U (A), U (B), U (C) qua mach dong Dang dién ap pha A, pha B va pha C sau chinh
lwc gom 2 transistor PNP dé dwa tin hiéu doéng lwu cau 3 pha thé hién trén cac hinh 3,.4,.5.

T
140,00 16000

role (khéi sb 3 trén so’ dd khéi). b) Sau khi xay ra sw cd cham dat pha A

So dd nguyén ly mach tao dién ap, dién ap 3 Dién ap 3 pha sau bién ap khi xay ra sw cbé
pha lwéi dién 6kV va dién ap 3 pha sau bién ap ha cham dat pha A, biéu dién trén hinh 6.
ap thé hién trén cac hinh 3, hinh 4 va hinh 5. Tién hanh mé phdng véi cac trwdng hop: Thay

Z
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Name | X | Y XY Plot 16 A_tpha2 ANSYS
m1 | 40.7226|23.97: = o l"V‘A Cavennfo &
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Hinh 9. B4 thi dién &p ra trén tai cuc C cia PNP2 khi dién dung cta mang thay doi
ttr 0.25 dén 3 uF/1 pha

Dl D2 D3

b |ou | paz

D13 | ois [ois

s T T
Eg—' ’ﬁ\;—l‘ Ll >

Hinh 10. So db nguyén ly va hinh énh 3D mach phét hién pha cham dat

ddi goc pha dau cua dién ap lwdi, thay dbi dién tré
ro, thay dbi dién dung ctia mang, két qua thé hién
trén cac hinh 7, 8, 9.

Nhan xét:

Khi dién dung va dién tré cach dién ciia mang
so v&i dat twong ng 1a C=0,263 pF/pha, R=364
kQ/pha, v&i dién tré cham dét co gia tri nhd hon

11.46 kQ sé& dam bao dd nhay can thiét - thiét bj sé
tac dong tin cay va chéc chan.

Thoi gian phat hién pha cham dét khi cham dét
mot pha qua dién tré 1kQ lat< 3 ms.

Thoi gian tac déng ndi ngdn mach pha cham
datlat<10 ms.

2.3. Thiét ké mach tw déng phat hién va néi
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ngan mach pha cham dat

ng dung phan mém thiét k& mach tw dong
Altium Designer 18, theo quy trinh thiét ké va ché
tao san pham, két qua thé hién trén hinh 10.

3. Két luan

Dwa trén két qué mo phdng cé thé rat ra nhirng
két luan nhv sau:

Thiét bj phat hién pha cham dat 6kV dwa trén
nguyén ly theo hiéu tri tuyét dbi ctia pha vuot truée
va pha sy ¢b c6 cAu tric don gidn nhwng van dam
bdo nhay, tin cay va tac dong nhanh la phu hop.

Khi dién dung va dién tr& cach dién clia mang
so v&i dat twong ng 1a C=0,263 uF/pha, R=364
kQ/pha, v&i dién tré cham dat cé gia tri nhé hon
11.46 kQ sé& dam bao do nhay can thiét - thiét bj sé
tac dong tin cay va chac chéan.

Thoi gian phat hién pha cham dat khi cham dat
mot pha qua dién tré 1kQ lat< 3 ms.

Thoi gian tdc ddng ndi ngédn mach pha cham
datlat<10 ms.

Két qua mo phdng cho thdy mach tw dong phat
hién va néi ngdn mach pha cham dat ddm bao
duwoc cac yéu cau dat ra: nhay, tin cay va tac dong
nhanh.

Thiét bi bao vé tw dong néi ngdn mach 1a
phwong tién nang cao dé tin cay cung cap dién khi
xay ra cham dét thay cho thiét bj tw dong déng duw
phong. Mac du dién ap duw tai vi tri cham dét, co thé
dao ddng trong gi®¢i han 20-225V, viéc (rng dung

thiét bj bao vé tw ddong méc son tac dong nhanh
dé han ché dong sw cb, ddm bao kha nang phuc
hdi nhanh dién &p trén pha sw cd, khéng danh buc
cach dién & cac pha con lai, lam gidm qua dién ap
tai thoi diém cham dat (tlr 3-4 1an xudng 2,08 1an),
dap tat cac tia Itra tai vi tri hdng hoc, khong lam
gian doan cung cap dién.
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Research on and design of the earthing phase detecting circuit to improve the
reliability of power supply for 6kV network at open pits in Quang Ninh

MSc. Tran Quoc Hoan - College of Industry and Commerce
Assoc. Prof. Dr. Nguyen Anh Nghia, Dr. Ho Viet Bun - Hanoi University of Mining and Geology

Abstract:

Fault phase short circuit connection device in case of transient ground fault can improve the power
supply reliability, which reduces the number of line fault breaks and increases the residual voltage on
distribution station busbar, reduces voltage transients and overvoltages in fault-free phases, ensuring
Stable, non-destructive insulation and reducing fault currents. This paper presents the results of research
on and design of the ground fault detection circuit according to the principle of absolute validity of the
over- phase and the fault phase. The simulation results show that the circuit automatically detects and
connects the fault phase short circuit to ensure fast, sensitive and reliable operation.
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A THONG TIN KHOA HOC CONG NGHE MO

UNG DUNG MO HINH SO PIA CHAT THUY VAN GMS TRONG PANH GIA
HUONG VAN PONG CAC NGUON NUGC CHAY VAO MO VA DU’ TINH
LUU LUQNG NUOC CHAY VAO MO THAN HAM LO

ThS. Tran Tuidn Anh, ThS. Nguyén Hiru Huén
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Nhit Viét Tuin

Toém tat:

Hién nay mot sé nude trén thé gidi; My, Canada, Uc... dd sir dung mé hinh sé (GMS) vao viéc tinh
trit eong va hwdng van déng cia nwde ngam phuc vu cho viéc danh gia va khai thac nwée ngam. Tai
Viét Nam, Trung tdm Quan trdac Quéc gia da sir dung mé hinh sé (GMS) vao viéc ghién ciru dong thdi
va trit lwvong nudéc ngdm phuc vu cho viéc khai thac nude tai mot 6 tinh nhuw Nghé An, Hung yén va mot
s6 tinh mién trung. Trong linh vuec khai thdc mé, viéc tinh todn leu lwong niede chdy vao mé ham 16 phuc
vu tinh todn, thiét ké bom thodt nude, hién chii yéu dp dung cong thire tinh todn nhw; giéng lom; cong
trinh thu nwée nam ngang (Theis Giacop, Duypuy). Vi vdy bdi bdo dé xudt dp dung mé hinh sé (GMS)

vao viéc danh gia huéng van dong, tinh todan luwu lwong nuwce chay vao mo ham lo.

1. Dt van dé

Trong thiét ké va khai thac mé thi viéc tinh
toan, thiét k& hAm bom phuc vu thoat nwéc méd
la rat quan trong. N6 chiém mét phan I6n gia tri
kinh té trong dw an dau tw. T trwde dén nay, trong
tAt ca cac bao cao Dia chat hay Dy an, viéc tinh
toan lwu lwong nuwéc chdy vao ham bom thi chi
ap dung coéng thirc tinh toan nhw; Giéng Ion co
ap (khong ap); dia cap...Cong thirc tinh toan dya
trén cac thong sb dau vao nhw (k - hé s thdm, H -
muc nwéc tinh, m - chiéu day tAng chiva nuoc...).
Do qua trinh khai thac da pha vé& cAu truc dia chat,
lam cho céc théng sé nhw hé sb thdm (K) muc
nwéc tinh (H), hé sé nhd nwéc () thay dbi rat
nhiéu, nén viéc tinh toan gap rat nhiéu han ché.
Cac quy luat; hwéng van dong cia nwéce githa cac
tang chra nuwdc; cac ngudn nwdc chdy xubng
ham 16. Ba khong con tuan theo dinh luat Darcy.
Dac biét dbi véi mé co dac thu phia trén khai thac
16 thién, phia dwdi khai thac ham 16. Thi viec md
phdng huéng van dong cla nwéc trong tang bai
thai chay xubng khu viwc khai thac hdm 1o phia
dwdi la rat quan trong. Vi vay, viéc ing dung mo
hinh s6 (GMS) vao tinh toan lwu lwgng nwéc chay
xubng ham 16 cho ta nhin thdy mét cach tbng quat
hon. M6 hinh, mé phéng hwéng van déng dong
chay qua lai gitva cac dia tAng nhw; dat da thai; 16p
dét da nit né do hoat déng khai thac ham 16 va 16
thién gay ra. Day la mét huwdng di mai trong viéc
danh gia dong thai nwédc dudi dat, triv lwong nwée
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trong dia tAng chira nwéc va du tinh lwong nwéc
chdy vao mé ham 1o.

2. Co s& ly thuyét xay dwng mé hinh GMS
(Ground water Modeling System)

2.1. M6 hinh toan hoc

M6 hinh dwoc xay dwng dwa trén nguyén tac:
Chia khéi khong gian va thi gian thanh cac 6
mang lwdi nhd va dwoc coi la ddng nhéat. Nghia la
& do tat ca cac gia tri tham gia vao phwong trinh
duwoc coi la la khong dbi va duoc xay dwng trén
phwong trinh:

2k, 2), 2k, )., 2)

Ox ox) oy\ T oy) oz oz

_W:Ss%
ot

(1.1)

Trong do:

Kxx, Kyy, Kzz: |a cac hé sé thdm theo phwong
X,y va z.

h: 1a cbt cao muwe nwéce tai vi tri (x,y,z) & thoi
diém t.

W: Ia mé dun dong ngam, hay la céc gia tri bd
cap, gia tri thoat di cia NDD tinh tai vi tri (x,y,z) &
thoi diém t.

W = W(x,y,z,t): la ham sb phu thudc thoi gian t
va khong gian (x,y,z).

S,: 1a hé s6 nha nuac.

S, =5 (x,y,2), Kxx = Kxx(x,y,z), Kyy = Kyy(Xx,y,z),
Kzz = Kzz(x,y,z): (cac ham nay phu thudc vao vi tri
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&) o/ 0 ./

Ting chira
nudc (K)

Ritn ciia ting chifa mide
& tham gia tinh todn mé kinh
0 kchéng tham gia tinh todn mé hinh

Chifu x chia eét thi §

[

BE © ¢

Chifu y cfia hang thi i

Awy,  Chifuz cfia ting thii k
Hinh 1. Mé ta qua trinh roi rac héa khéng gian,
khu vire DCTV duwoc phan chia theo chiéu thdng
ding thanh cac Iop chira nwéc
khong glan X,Y,Z).

pé g|a| phwong trinh trén, ngwoi ta phai tim
ham sb h (x,y,z,t), thod man (1,)) va thod mén cac
diéu kién bién. Do d6 ngu i ta budc phai gidi bang
phuwong phap gan dung. Mét trong cac phwong
phap gidi gan dung & day duwoc ap dung cho bai
toan nay la phwong phap sai phan hiru han.

Méi I&p chira nwée lai dwoe chia thanh cac 6
nhé hon. D& tién cho viéc tinh toan, nguoi ta Iéy
x,y lam chiéu cda lwdi. Vung hoat déng clia nwéc
ngam trong méi tng chiva nwéc sé dwoc danh
dau “hoat déng”, & d6 myc nwdc bién thién va
nd sé tham gia vao tinh toan trong phwong trinh.
Nhi*rng 6 nao thudc vung khdong cé nwédc hodc
nwdc khong thé thadm qua dwoc thi dwoc danh
dau la “khéng hoat dong”.

+ Phwong trinh vi phan

Hé phwong trinh sai phan nhan dugc tw
phwong trinh (1.1), dwgc thanh lap trén co s& cac
qui tdc can bang: Téng tat ca dong chay vao va
chay ra t mot & phai badng nhau va bang su thay
ddi thé tich nwéc co trong & d6. Gia thiét rang mat
dd nwéc ngdm la khong ddi thi can béng dong
chay cho mét 6 dwoc thé hién béng phuwong trinh
sau:

ZQ S—AV (1.2)
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Trong do:

Q la lwong nwéc chay vao 6 (néu chay ra thi
Q, lay gia tri am va nguoc lai);

S, la gia tri cua hé s6 nha nwéc, né chinh la
gia tri Ss(x,y,2);

AV: 1a thé tich 6;

Ah: 13 gia tri bién thién cta h trong thdi gian At
tai 6 lwdi dang xét.

Khi ¢ n ngudn nwéc chdy vao cac 6 mang
lwdi theo thoi gian, thi mwe nwédce sé thay ddi theo.
Nhw vay, ta sé lap dwgc mot hé phuwong trinh
c6 sb phwong trinh twong ng vé&i sb 6 lwdi. Giai
hé phwong trinh nay véi didu kién biét dwoc muc
nwéc h . (diéu kién ban dau) ta sé& xac dinh
dwoc myc nwoc h . Hé phwong trinh trén dwoc
giai bang phuo’ng phap l&p, nguoi ta tién hanh
chia nhd khoang thoi gian (t_.t ), két qué nhan
dwoc la 1oi gidi gan dung cla hé phwo’ng trinh.

Khi thoi gian tang I1én thi h (mwc nwéc) sé thay
déi. Khi h dat duwoc sy 6n dinh (chénh léch tinh
duwoc gitra 2 buwdc thoi gian ké can nhau sé nhé
hon mét gia tri cho phép) thi mwc nwéc dat dwoc
s can bang dong va tai day két thac qua trinh
tinh toan.

2.2. Cédc diéu kién dau vao ctia mé hinh

Khi chay mé hinh thi cac yéu t6 diu vao rat
quan trong. N6 sé lam cho mé hinh cé thé chay
xuyén xubt hodc bi gian doan. Cac théng sbé dau
vao cang chi tiét va day da thi dd chinh xac mé
hinh cang cao.

Cac théng sb dau vao; Bién; Hé s thdm, Muc
nwdc tinh; 16 khoan bom hat; kénh dan...

* C6 3 loai diéu kién bién chinh nhu sau:

- Diéu kién bién loai I: La diéu kién bién myc
nwdc dwoc xac dinh trwdc (con goi l1a didu kién
bién Dirichlet).

- Diéu kién bién loai II: La diéu kién bién dong
chdy dwoc xac dinh trwéc (con goi la diéu kién
bién Neumann).

- Diéu kién bién loai lll: La diéu kién bién lwu
lwong trén bién phu thudc vao muc nwéc (didu
kién bién Cauchy hodc bién hén hop).

+ Bién sdng (River)

Bién loai nay dwgc md phdng cho dong chay
gitra tAng chira nwéc va ngudn chira nwée thuwdng
la séng hay hd... N6 cho phép dong chay tir tang
chtra vao trong ngudn chira.

+Bién kénh thoat (Drain)

Co ché hoat ddng cla loai bién nay khong khac
may so v&i bién séng, ngoai trir khéng cho phép
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Hinh 2. Biéu kién bién séng (River)

nguon thadm tr kénh vao tang chra nwéc (Hinh 3)
Diéu nay cung ¢6 nghta rang lwong nwéc thoat ra
kénh QD sé& bang 0 khi muc nwéc trong 6 lwdi nhd
hon hoc cbt cao day kénh:

Kénh ho

Lép biin day

Hinh 3. Biéu kién bién kénh thoat (Drain)

QD =0khih=d (1.3)

Khi mwe nwéc nam cao hon day kénh thi lwu
lvong dong thoat ra kénh QD sé dwoc tinh theo
cbng thirc:

QD =CD(h -d) khih>d (1.4)

+ Bién béc hoi (Evapotranspiration - ET)

Bién loai nay doi hdéi phai gan gia tri mé dun
béc hoi Ion nhét R, cho cac 6 xay ra qua trinh
béc hoi. Gia tri nay dat dwoc khi mwe nwéc trong
6 béng v&i bé mét dia hinh (h,). Qua trinh bbc hoi
sé khong xay ra khi mwe nwédc trong & ndm dui
muwc nwéc bée hoi cho phép

S 1(1
[N R R, ¥ ..
s =

T I 7777777
Hinh 4. Piéu kién bién béc hoi trong mé hinh (ET)
Q. = Qg khi h>h, (1.5)
Trong do:

QETM = RETM'AX' Ay
Q. = 0 khi h < (h_-d)
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h—(h —d)
d

* Didu kién bién téng hop (General head
boundary - GHB)

Diéu kién bién loai nay ciing twong tw nhw diéu
kién bién sdng (Hinh 2). Lwu lwong dong thdm qua
bién duwoc tinh theo cdng thirc:

Q,=C,(h,-h) (1.7)

ch can tham C, cling twong tw nhw sirc can
thdm day long bleu thi strc can dong chay gilra
bién va tang chira nwéc.

O:r = O:py (1.6)

hb,i,j,k

I
Ting
chifa nuéc

N O. ..

Ok Ngubn cip c6 muc

nuéc khong déi
Stic can thdm (G, ;;,) gitta
nguén va & ludiijk

Hinh 5. Biéu kién bién téng hop (GHB) trong

moé hinh

* L8 khoan hat nwéc hodc ép nwdc (Well)

D& mod phdng cac 16 khoan hat nwéc hodc ép
nudc trén mé hinh, lvu lweng cta cac 16 khoan
trong 6 lwéi dwoc dat la lwu lwong tdng cong Q,r
chinh 1a bang tong lwu lwong clta céac 16 khoan
ho&c cac doan bng loc clia cac 16 khoan dat trong
céac tang chira nwdc (2Q;;,). Luu lvong don Ié cho
cac tang chira nwéc khac nhau dé dwoc tinh nhw
sau:

=T,
Q: oK e ZTJK

o

(1.8)
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Trong d6 :

Tj la hé sb dan nwéc cla tAng chira nuéc,

ZT : 14 hé sb dan nuwéc téng cong cho tat ca
cac Io’p ma 16 khoan khoan qua.

Ban kinh cuta 16 khoan dwoc mé phdng trén mo
hinh ltc nay sé la ban kinh hiéu dung.

Do Ién chia né phu thudc vao kich thwédc clia 6
lwdi va xac dinh theo cong thirc:

= 0.208a  khi buwéc lwéi déu a = Ax =
Ay

2.3. Ddnh gia két qua bai todn nguwoc

DPé chinh xac héa trwdng thadm (K.S,) va diéu
kién bién thuong phai giai bai toan nguoc 6n dlnh
va khéng on dinh. Muc dich cta bai toan nguwoc on
dinh Ia so bd chinh ly hé sé thdm va cac diéu kién
bién. Sau d6 dung két qua bai toan nguoc khong
on dinh dé chinh xac lai diéu kién bién va hé sb
nha nwéc.

Két qua gidi bai toan nguoc can phai duoc
danh gia mot cach dinh lwgng. Mdrc do tin cay cla
bai toan ngwoc dwoc xac dinh qua sai s6 muc
nwéc gitka moé hinh va quan tric thuwe té. Muc dich
cudi cling ctia bai toan chinh ly & cuc tiéu hoa gia
tri sai s6. C6 3 loai sai s6 dé danh gia su sai khac
muwc nwéc gitka quan trdc va mé hinh 1a :

Sai s6 trung binh (ME) 1a sai sé trung binh gitra
mwc nwéc quan trédc (hm) va muc nwédc md hinh
(hs).

1
ME nX(h, —h) (1.9)

Trong d6 : n 1a sb diém chinh ly

Dai lwong nay khoéng dwoc st dung rong rai
dé danh gia sai sb bai vi, khi gia trj sai khac mang
dau am va dwong sé loai trlr nhau, dan dén tri s6
ME cyc tieu c6 thé dat.

Saisb tuyet déi trung b|nh (MAE) |a gia tri trung
binh tuyét déi gitra hiéu s mwe nwéc quan trac va
muwc nwdc mo hinh:

i

MAE = (1.10)

nZ|h, —h|
Sai s6 trung binh quan phuong (RMS) -
léch chuén duworc tinh theo codng thire:

| 1
RMS= | —————
jy(hm - h ) (1 1 1 )

Sai s6 MAE va RMS |a chi tiéu t6t dé danh gia
chat lwvong clia mé hinh. Chi s6 cang nho thi moé
hinh cang dang tin cay.
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3. Xay dwng mé hinh GMS cho mé Nui Béo

M& Nui Béo la mé dién hinh vé khai thac két
hop: Trén mét bang khai thac 16 thién hai moong;
khu canh Bong; khu canh Tay. Hai khu nay da két
thuc khai thac, dang tién hanh dé thai trong. Phia
dwéi dang khai thac hdm 16 & mic -140 va -350.
DPbi véi moong dd thai trong, cé khd nang tich
nwéc rat Ion nhu mot moong nwdc nam trén dau
ctia khu vuc khai thac ham 16 phla duwdi. Nwo’c
trong bai thai do nwé'c mwa cung cap va né ngdm
xudng khu vwe khai thac phia dwéi qua cac doi
pha huay do khai thac phia dwéi gay 1én. Trir lwvong
cling nhw dong thai clia nwéc trong bai thai ludn
ludn thay déi theo mua mwa. Sy thay ddi nay can
dwoc dinh lwong hoa va mé ta chinh xac trén mé
hinh, & lam co s& cho cac bai toan tinh toan triv
lwong va déng thai cta né hoat ddng ngdm xudng
cac tang bén duwdi.

Vi vay, viéc tinh toan, dy bao lwu lvgng nuéc
chdy xubng khu vuc khai thac hdm 16 phia dwéi.
DPanh gia c6 nhitng ngudn ndo cung cip nwdc
va huéng van dong nwdc trong bai thai va trong
dia tAng nhw thé nao thi md hinh GMS sé giai
quyét dwoc van dé trén. Toan bd khu mé dwoc
mé phéng 3D thé hién dwoc huéng van dong cta
nwédc gitra cac tAng dia chat véi nhau va dua ra
cac thong sb lwu lwong nwédc chay tir tAng trén
xudng tAng duwéi.

Ranh gi¢i xay dwng md hinh dwoc gi¢i han
nhw sau:

- Phia Béng la dit gdy Ha Tu thi a dung cho
bién Téng hop GHB.

- Phia Nam la dit gay FN ap dung cho bién
Téng hop GHB.

- Phia Béc la khoanh ranh gi6i phia chan bai
thai Chinh B&c. La bién General heat.

- Phia Tay 1a ranh gi6i nép 16i phan chia gitra
mé Ha Lam va md NUi Béo.

Dién tich khu viwc xady dwng md hinh la 9,24
Km?

* Bwére thoi gian

Tac gia chia budc thoi gian cia mé hinh ra lam
36 bwdc chay/1nam. M6 hinh dwoc chay voi thoi
gian tinh toan 1 nadm (sé liéu quan trac tinh toan
day dd cho ndm 2020).

S6 buwéc chay 10 ngay/1buéec.

* Bweé'e khéng gian mé hinh

Khu vwe md Nui Béo c6 chiéu dai trung binh:
3,1km; chiéu rong: 2,4km. Can ct diéu kién thuc
té clia khu virc md chia lwdi sai phan hiru han dé
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Hinh 7. So dé céu tric 3D mé hinh khu vire mé Nui Béo

tinh toan mé hinh: 35.424 6. Dién tich: mbi 6 la
50m?2. S & hoat dong 14.770, s6 6 khoéng hoat
dong 20.654. S6 6 ngap nwéc: 14.770.

*Nhap di liéu cho mé hinh

Cén cl vao d&c diém, bé mat khu mé Nui Béo
hoan toan |a dat da thai va cé hai moong dang tién
hanh d thai trong, chia toan bd khu mé theo mat
cat thdng dirng thanh 4 16p, twong trng véi cac do
sau cu thé nhu sau:

Lép 1: Tinh tir bé mat dia hinh db thai dén day
két thuc khai thac 16 thién ctia mo;

Lép 2: tinh tlr day 16p 1 dén day 16p 2 mic
-140m khai thac;
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Lép 3: Tinh tr day 1&6p 2 dén -350m murc khai
thac;

L&p 4: Tinh tr mrc -350m dén hét tAng chira
than.

* Nhép céc 16 khoan dia chét thay van c6 bom
hat thi nghiém

Cac théng s BDCTV can nhap cho tirng 16p
gdm: hé sb thdm théng theo phwong ngang Kh va
hé sb thAm theo phwong ding Kv hodc ty sb gitra
hé s thdm thdng ding trén hé sé thdm ngang
(Kh/Kv), hé sb nha nwéc dan hoi p* va hé sb nha
nwdc trong Iwc .

* Hé s6 thdm (Conductivity).
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Hinh 9. Hé théng duwong 6 mé Nui Béo duoc mé hinh héa trén mé hinh GMS

Puoc lay & cac 16 khoan bom hut thi nghiém
trong khu virc mo.

* Bién bé cap (Recharge boundariues)

Lwong bd cap chd yéu la lwong mua, lwong
bd cap dwoc chia lam hai khu vwe, khu bé mét bai
thai, 1ay hé s6 thdm 0,3 (30%). Khu moong cénh
Déng va canh Tay lay 0,35 (35%) lwgng mua thuc
té tai tram khi twong B&i Chay. Khu dan cw sinh
hoat da bé téng héa lwgng mwa ngdm xudng rat
nhd, chi yéu 1a béc hoi.

Wy, IASANZ
QUACER! 1

@ i
ISO 9001

Xac dinh bién b cap chi co & I&p thi 1 (chiéu
sau tr mat dat dén 20m).

Céc théng sb dau vao can nhap cho bién bd
cap (Recharge):

Bién phia Bong la dut gay Ha Tu la bién gend
heat;

Bién phia Tay la bién gen heat phu thuéc vao
muwc nwéc trong 16 khoan;

Bién phia Bac la bién gend heat phu thuéc vao
muwc nwéc trong 16 khoan;
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Bién phia Nam la dit gay F,, la bién CHD gan
nhuw la bién twdng, (giap ranh gi¢i véi khu dan cw).

* Bién kénh (Drain boundaries).

Viéc thoat nwéc md chi yéu bang cac con
kénh (ranh) dan nwéc ra diém tap trung, sau do
chdy vao hdm bom (d6 la cac ham chira nwéc)
ho&c tw chay ra cra 16. Nén viéc mé phdng diéu
kién bién cla khu vuc sé dwoc tién hanh trén cac
ranh thoat nwéc trong duwdng 10, va ta coi cac ranh
nay la nhirng kénh.

Viéc mé phdng bién kénh dwoc tién hanh tir
cac mure khai thac +20 + -140 va +28 + -350.

4. Két qua chay mé hinh GMS mé Nui Béo

4.1. Chay chinh Iy mé hinh

M6 hinh dwoc chay chinh ly cho cac diéu kién
bién, hién trang khai thac ham 10, hién trang khai
thac 16 thién, hién trang d6 thai... da dwoc mé hinh
héa trén md hinh mé Nui Béo dén 31/12/2020.

Cac théng sb chinh ly chi yéu 1a lwong mua,
muwc nwéc trong cac bién kénh, hé sb dan nuérc,
hé sb thAm cta dat da trong long kénh, va muc
nwéece tinh trong khu mé.

Két qua kiém dinh sau cac bwéc chinh ly trén
cho thay dé léch gitra mwc nwdc tinh toan trén mo
hinh va muc nwéc tai cac diém quan tréc da dat
sai s6 cho phép. Sw chinh xac cia mé hinh duoc
phan anh tai cac diém quan tric theo tirng buéc
thoi gian. Sai sb gitra lwu lwong nwéc chay vao
cac murc (Zone) va thyc té do & cac mure 16 dat sai
s6 cho phép ctia mé hinh <10%.

4.2. Két qua chay mé hinh

+ Két qua chay &n dinh mé hinh cho ra két qua
sau:

Téng lwong chay vao Zone 1: 23.228 m®ng

Constant head ( Muwc nuéc trong bai thai) cap
cho Zone 1 (L&p 1) la: 22.824 m®/ng.

- Cho mtrc 10 -140 (Drain -140) Zone 2 la: Lwu
lwong = 1720,34 (m3/ngay). Trong d6 Zone 1 (I6p
1) xubng Zone 2: 1504 (m3/ng).

- Cho mtrc 16 -350 (Drain -350) Zone 3 la: Lwu
lwong = 1.295 (m®/ng).

Lwong nwéc bd cap gitra cac tAng (Zone) voi
nhau; Zone 2 cho Zone 3 la 1098,9 (m®/ngay);
Zone 4 cho Zone 3 la 43,99 (m®ngay).

Sau khi chay thanh céng bang giai bai toan én
dinh, dwa ra mwc nuéc tinh toan so bd ban dau
toan bd khu viwec moé hinh nhw hinh 10:

+ Chay bai toan khéng 6n dinh (Mwc nwéc thay
ddi theo thai gian): Mwec nuéc trong 16 khoan thay
ddi theo cac buwdc thoi gian ( theo mua). Két qua
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Hinh 10. Twong quan Muc nwéc quan trac va
murec nwéc M6 hinh

cho ra lwu lwgng nwéc chay vao tirng mirc cling
theo thoi gian twong (ng, cu thé & day cho hai
murc -140 va -350.

- Mrc -140: Két qua mé hinh chay ra duwoc lwu
lwgng nwdc chdy vao Zone 2 (murc -140) so sanh
v&i lwu lwong quan trac thwe do tai md, xem hinh
11.

So ganh Q thye do va MS hinh mirc <140 nfm 2020

Q, mmgsy

Time, ngay

Hinh 11. Biéu dé so sénh luu lrong nuée do thuc
té va mé hinh murc -140 ndm 2020
- Mtrc -350: Két qua mé hinh chay ra dwoc lwu
lwgng nwdc chdy vao Zone 3 (mrc -350) so sanh
v&i lwu lwong quan trac thwe do tai md, xem hinh
12.

S0 sanh hru hrgmg thyre do v mé hinh nie <350 nim 2020

Hinh 12. Biéu dé so sanh luu luong nuéce do thuc
té va mé hinh mirc -350 nam 2020
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Hinh 13. So dé cau tric 3D mé hinh khu vire mé
Nui Béo

e

Hinh 15. Hwéng van dong cua nwéc Zone 1

Do sai s6 lwu lwong thwe do va két qua chay
mé hinh khéng vuot qua 10%. Nhw vay, két qua
chay mé hinh ndm trong sai s cho phép va tin cay
dé tiép tuc chay dv bao lwu lwong nwéc chay vao
mé cho cac nam tiép theo.

Mét sb hinh &nh mé phéng két qué chay mé
hinh (Hinh 13-16):

4.3. Két qua chay dw bdo

Tién hanh chay mé hinh dw bao mé Nui Béo
cho cac nam 2021, 2022, 2025. Dén cudi nam
2021 va dén nam 2022, ndm 2025 mo ham [d Nui
Béo mé& rong khai thac va dao 16 & khu Il mrc -140
va -230 xubng sau dén mirc -400. Nhw vay, dé
chay mé hinh dy bao cho mé Nui Béo, cap nhat
bd sung cac hé thdng cac dwdng 16 theo ké hoach
cho cac nam dw bao 2021, 2022, 2025, con lai cac
théng sb dau vao khac van duoc gitr nguyén nhu:
mua, béc hoi cac bién b cap...

Két qué dw bao lvu lvong nwédc chay vao md
Nui Béo theo mirc -140 va -350 cho cac nam 2021,
2022 va 2025 dwoc tbng hop trong bang 1+2, biéu
dd hinh 17+18.

Két qua chay mé hinh, cho thdy lwvu lwong
nwéc tinh toan va lwu lwong thwe té quan trac
clia mé cé do sai léch khéng qua 10%. Nhw vay,
viéc str dung mé hinh dwa vao tinh toan Iwu lvgng
nwéc chdy vao mé cé dd chinh xac cao, cé thé ap
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Hinh 14. Céc Iat cét thé hién céu tric dia chét
cua khu vire mé Nui Béo

Hinh 16. Hwéng van ddng cuda nwdéc Zone 2

L ligmag thpe do vi dir bdo chay vho nuike -140 ndm 2021, 2022, 2025
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Hinh 17. Biéu dé so sénh luu long dw bdo ndm
2021 véi nam 2020 murc -140

e 100 B, o 2001, Qv nbm 023, mjng 10 b, tbn 2505, Mg

L lgmg thire do va dir bdo chiy véo marc <350 ndm 2021, 2022, 2025

..........

WA 02T, mfog = Ol i, rden 25, mYing

Hinh 18. Biéu dé so sénh luu lvong dw bdo ndm
2021 v&i nam 2020 mure -350

dung cho cac mé khai thac ham 16.

Chay dv bao Iwu lvgng nwéc chdy vao mo cho
cac ndm khai thac tiép theo. Thi thdy lwu lwong
nwédc clia cdc nam sau cao hon cac nam trwdec.
Nam 2021, lwu lwvgng nwédc chdy vao mire -140
tang: 1+1,3 14n so v&i nam 2020; lvu lvong nwdc
chdy vao mic -350 tang: 1,0+1,5 1an. Do nam
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Béng 1. Téng hop két qué dw béo Q nuéc chdy vao mé murc -140

. Q thwc do, m®/ng Q dw bao, mé/ng
TT Th&i gian " - - -
Nam 2020 Nam 2021 Nam 2022 | Nam 2025
1 Thang 1 4645 5516 5741 5256
2 Thang 2 4579 5464 5591 5188
3 Thang 3 4565 5439 5565 5169
4 Thang 4 4612 5441 5568 5172
5 Thang 5 4871 5362 5490 5068
6 Thang 6 4947 5400 5527 5118
7 Thang 7 4905 5432 5558 5160
8 Thang 8 5208 5492 5761 4993
9 Thang 9 6128 6519 6620 5161
10 Thang 10 6679 6991 7536 4998
11 Thang 11 6563 6988 7510 5228
12 Thang 12 6746 7031 7251 5283
Téng (Nam) 64.448 71.074 73.716 61.794
Béng 2. Téng hop két qua dw bdo Q nwéc chdy vao mé murc -350
e Q thwc do, mé/ng Q dw bao, mé/ng
TT Thei gian - - - -
Nam 2020 Nam 2021 Nam 2022 | Nam 2025
1 Thang 1 3276 4023 4169 4586
2 Thang 2 3302 4085 4233 4656
3 Thang 3 3285 4078 4225 4647
4 Thang 4 3109 4074 4221 4643
5 Thang 5 2977 4183 4333 4766
6 Thang 6 3542 4129 4277 4705
7 Thang 7 4071 4258 4434 4877
8 Thang 8 3857 4337 4492 4941
9 Thang 9 4128 4243 4395 4834
10 Thang 10 3725 4253 4404 4845
11 Thang 11 3096 4020 4166 4582
12 Thang 12 2995 3972 4117 4528
Téng (Nam) 41.360 49.655 51.464 56.611

2022 tré di khéng gian khai thac mé rong hon va
xudng sau hon, dén nam 2025 dién mé rong ch
yéu tap trung cho murc -350, muirc -140 khéng phat
trién thém khong gian khai thac (dirng khai thac).
Khi d6 lwong bd cap tir cac ngudn nwédc chay vao
md tap trung xudng murc -350 1a chinh, lam cho
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Iwu lvgng nwéc chdy vao mirc -140 gidm di so v&i
cac nam trudec.

5. Két luan

Két qua thanh lap mé hinh BCTV mé than Nui
Béo cho thay, mé phdng day du cac yéu té diéu
kien DCTV; hwéng van dong clia cac ngudn nuéc
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dén cong trinh khai thac hdm 16 dwoc md phdng
trwc quan, sinh ddng va dung véi ban chét van
dong ctia dong chay; lwu lwong nuwéc chay xudng
cac 16p dat da. Két qué chay mé hinh cho thay
do léch sai sb lwu lwgng nwéc chdy vao mé nam
2020 thyc do va md hinh nhd hon 10%. Két qua
thanh 1ap moé hinh BCTV md than Nui Béo cho
thdy day 1a giai phap t6i wu vé viéc dy béo lwu
lwong nwéc chdy vao mé. Co6 thé dwa ra cac dw
bao cho nhirtng nam tiép theo, phuc vu cho san
xuét. Ap dung dwoc cho nhiéu diéu kien DPCTV mé
khac nhau nhét 1a trong diéu kién khai thac ngay
cang xudng sau va sw bién déi khi hau nhw hién
nay, cho két qua tin cay.
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Application of groundwater modeling system (GMS) in assessment of movement
directions of water sources into mines and estimate of water flow to underground
coal mines

MSc. Tran Tuan Anh, MSc. Nguyen Huu Huan
Vinacomin - Institute of Mining Science and Technology

Abstract:

Currently, a number of countries in the world: the US, Canada, Australia, etc... have used
Groundwater Modeling System (GMS) to calculate the reserve and movement direction of groundwater
for the assessment and exploitation of groundwater in Vietnam, the National Monitoring Center has
used the GMS to study the dynamics and reserves of groundwater for the water exploitation in some
provinces such as Nghe An, Hung Yen and some central provinces. In the field of mining, the calculation
of water flow into underground mines is for the calculation and design of drainage pumps, currently
mainly applies the calculation formulas as the big shaft and the horizontal water collection works (Theis
Giacop, Duypuy). Therefore, the article proposes to apply the GMS to evaluate the movement direction,
calculate the water flow into the underground mines.
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Phé Thu twéng Chinh phi Lé Van
Thanh Kiém tra san xuit ham 10 va 1am
viée véi TKV

Sdng ngay 24/10, dong chi Lé Vin Thanh, Uy
vien BCH Trung wong Ddng, Pho Thi twong
Chinh phii da di kiém tra sin xudt than ham 1o,
tham dong vién tho lo Cong ty CP than Nui Béo
va lam vi¢c voi Tap doan Cong nghiép Than -
Khodng sdn Viét Nam (TKV) va tinh Qudng
Ninh.

Cung di va dy lam viéc c6 cac déng chi:
Nguyén Hoang Anh, Uy vién BCH Trung wong
DPang, Cha tich Uy ban Quan ly vén Nha nuwéc
tai doanh nghiép va lanh dao cac B, ban, nganh
Trung wong; Nguyé&n Xuan Ky, Uy vién BCH Trung
wong Bang, Bi thw Tinh Gy Quang Ninh; Nguyén
Twdng Van, Cha tich UBND tinh Quang Ninh...
Vé phia lanh dao TKV ¢ cac dong chi: L& Minh
Chuén, Bi thw DPang Gy, Cha tich HDTV Tap doan;
D&ng Thanh Hai, Téng Giam dbc Tap doan; Lé
Thanh Xuan, Chu tich Céng doan TKV; Vi Anh
Tuén, Ph6 TGD Tap doan, Bi thw Dang Gy TQN;
lanh dao Bang Gy, HDTV, Ban lanh dao diéu hanh,
Coéng doan TKV, Bang ty TQN, Boan TQN, Boan
TN TKV; lanh dao cac don vi thanh vién TKV...

S 1 % o

Phé Tha tuéng kiém tra hé théng giém sét, diéu
hanh san xuét hdm [0 tai Trung tdm diéu hanh
sén xuét ca Than NUi Béo

Phé Tha twéng Chinh phi Lé Van Thanh cung
doan cong tac da kiém tra Trung tam diéu hanh
san xuét, truc tiép xubng 10 kiém tra sdn xuat tai
mirc -240m 16 cho co gidi héa ddng bd 41104
clia Cong ty CP than Nui Béo; tham hdi, tang qua
ddng vién céng nhan. L6 cho 41004 ap dung céng
nghé CGH dbng bd cong suét 600.000 tAn/ndm -
cbng nghé hién dai nhét hién nay trong khai thac
md ham 10. Theo bao céo cla Giam dbc Cong ty
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CP than Nui Béo Ngé Thé Phiét, nd&m 2021, Céng
ty phan d4u san xuét 1,1 triéu tan than, trong d6
riéng 16 cho CGH déng gép téi 400.000 tAn/nam,
twong dwong 35% san lwgng clia cd mo.

TKV ciing d& nghi vé&i Chinh pht va cac B9,
nganh mét sb ndi dung nhw: Quy hoach téng thé
vé nang lwong quéc gia thoi ky 2021-2030, tam
nhin dén nam 2050, tao diéu kién dé TKV trién
khai thwc hién Nghi quyét sé6 55-NQ/TW ngay
11/02/2020 ctia B Chinh tri vé dinh huwéng Chién
lwoc phat trién ndng lwong quéc gia cia Viét Nam;
B& sung nganh nghé kinh doanh cho TKV va cho
phép TKV dé lai loi nhuan sau thué dé dau tw xay
dwng nha & cho gia dinh cdng nhan, thu hat ngudn
nhan lyc tho 16; Diéu chinh tién d& CPH Céng ty
me - TKV sang giai doan 2021 - 2025 cho phu
hop véi tinh hinh thuc t&; C6 chinh sach wu tién
st dung ngudn than Antraxit san xuét trong nwérc,
han ché nhap khau loai than nay va co ché xuét,
nhap khau than dé TKV chi dong san xuét...

Phat biéu tai budi lam viéc, Phé Thi twéng
Chinh pht Lé Van Thanh ghi nhan va biéu dwong
nhirng két qua dat dwoc ctia TKV trong cong tac
phong, chéng dich, ddng thdi gitr vikng nhip do san
xuét v&i khi thé séi ndi, thé hién rat rd qua cac chi
sb san xuét, kinh doanh ma TKV dat duoc trong
nam 2020 va 9 thang nam 2021. Phé Thi twédng
Chinh pht ddng tinh, Ging hd vé&i cac dé xuét, kién
nghi ctia TKV va tinh Quang Ninh tai budi lam viéc;
ddng thoi dé nghi cac Bo, nganh lién quan tich cuc
nghién clru, tham mwu v&i Chinh phad thao g&, tao
diéu kién cho TKV, d&c biét 13 giai phap cap du
than cho dién bang nguén than trong nwéc, gidm
nhap khau, vé xuét khau than...

Phé Tha twéng cho réng, triv lwong than tai
Quang Ninh la rat I&n, 1a ngudn tai nguyén quy
gia do vay can c6 chién lwoc san xuét lau dai, quy
hoach, bado vé, khai thac, si¢ dung hiéu qua tai
nguyén phuc vu cho dat nwéc va dé nghi, trong
thoi gian téi, TKV tiép tuc thuc hién tét cong tac
phong chéng dich, cung véi dia phwong gitr vivng
dia ban an toan d& dady manh SXKD, dam béo an
ninh nang lwong quédc gia va gép phan vao tang
trwdng kinh té cla cad nwéc nam 2021. TKV can
tiép tuc quan tdm hon niva téi tng dung KHCN,
nang cao ndng suét lao ddng, hiéu qua SXKD cuta
doanh nghiép, 1am tét hon nira céng tac an toan,
méi trwdng trong qua trinh san xuat. Phé Tha
twdng chic mirng can by, CNLD Tap doan nhan
ky niém 85 ngay Truyén théng cong nhan viing Md
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- Truyén théng nganh Than 12/11 (1936-2021),
va tin twdng véi nhitng két qua, thanh cong dat
duoc, TKV tiép tuc phat huy truyén thdng, hoan
thanh xuat sac ké& hoach ndm 2021 va nhirng ndm
tiép theo, xay dwng TKV ngay cang phat trién bén
virng.

Truyén théng TKV
Pau tu doi méi cong nghé - chia khoa
thanh cong & Than Nam Mau
Song song véi vige diau tw vio cdc cong trinh
cham soc swe khoe ngwoi lao dong thi cong tdac
ddu tw d6i mdi cong nghé dwoe Cong ty than Nam
Miu dic biét quan tam. Méi lin doi méi cong
nghé la méi lan diéu kién lam viéc ciia ngwoi lao
dong dwoc cdi thign, nang sudt lao dong ting va
niém tin ciing nhu tinh yéu ciia ngwoi thg mé véi
nghé ciing tré nén viing vang hon.

Déi v&i cac dwdng 16 ¢o tiét dién In, Cong ty
ap dung phdi hop hai loai may xuc la may xuc gau
nguoc va may xuc lat héng. May xuc gau nguoc
dd tai truc tiép 1én hé théng bang tai van tai than
da ra ngoai con may xuc lat héng sé danh tai sang
cho may xtc gau ngwoc. Nhé ap dung song song
hai loai may xuc nay ma tbc dd bbc xtc van tai sau
nd min tai cac gwong 16 dwoc nhan 1&én gap ddi, tir
dé day nhanh tién d thi cong cac duong 1o.

Két hop méy xuc gau nguoc va may xuc Iat hong

May khoan hai choong do Cong ty vira ty sira
chi*a phuc héi tr hé théng may khoan d3 cii héng,
dang dwoc ap dung tai phan xwédng KT12.

May xdc Rulo truc xoén phuc vu bbc xtc than
tai 10 chg phan xwédng KT3, Cong ty than Nam
MA3u. Day la may xdc rulo duwoc &p dung dau tién
trong TKV do chinh Céng ty cai hoan ché tao.

May xuc 1at héng mini cling 1a mot trong nhirng
bwéc tién cai tién cong tac bbe xuc trong 16 cho,
nang cao nang suat lao dong dong thoi tiét kiém
nhan lwc cho cac phan xwdng khai thac.

Hé théng xe khoan ZCY-60

Hé théng xe khoan ZCY-60 dwoc Cong ty than
Nam Mau cai tién ché tao tr may xuc cdi, nham
ha gia thanh san xuét, cht déng ngudn vat tw sén
c6 dong thdi nang cao nang suét lao dong va cai
thién diéu kién lam viéc cho ngudi lao dong.

Hé thdng dan chéng mém ZRY dwoc dwa vao
st dung chdng gil¥ trong 16 cho cho cac dwdng
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Hé théng dan chéng mém ZRY Céng nhén vé;v hanh xe khoan da nang tai Phan

16 ‘cé QC} doc Ié;n,;phu’o;ng pi\ép nay nang cao an xwéng KT12 Cong ty than Nam Méu
toan va han ché toi da ton that than trong qua trinh nghién clvu va ap dung co gidi hda cho tat ca cac

khai thac.

Hién nay Than Nam Mau d& co ban ap dung
co gidi hda cac khau khoan, béc xuc phuc vu khai
thac va dao 16. Thoi gian téi Cong ty sé tiép tuc

khau con lai, tién toi xay dwng don vi khai thac
thdng minh theo chi dao clia TKV.
CTV: Quéc Khuong

Contents Page

Dr. Le Van Hau, MSc. Tran Duc Dau - Research on and selection of suitable parameters of
the room and pillar mining system in the exploitation of coal seams located under works to be 1
protected on the surface in Quang Ninh region

Dr. Phan Van Viet, Dr. Le Van Hau, MSc. Phung Viet Bac - Research on and proposal of
solutions to prevent spontaneous combustion incidents under the spontaneous capacity
during the exploitation of no.10 coal seam at Trang Bach mine of Vinacomin - Uong Bi Coal
Company

11

Dr. Doan Van Thanh, Dr. Bui The Nam - Determination of the optimized excavation length for

open pit coal mines of Vietnam 17

MSc. Nguyen Van Minh, Eng. Nguyen Van Hau - The strategy orientation for development of

bauxite mineral of Vinacomin by 2030, vision to 2050 25

MSc. Pham Trung Hai, Dr. Xu Ping, Dr. Yu Yinghua, Prof. Shen Jiaxing - Selection and
optimization of energy-absorbent particle parameters with network structure for resistance 34
of hydraulic resistant

MSc. Tran Quoc Hoan, Assoc. Prof. Dr. Nguyen Anh Nghia, Dr. Ho Viet Buu - Research on
and design of the earthing phase detecting circuit to improve the reliability of power supply | 42
for 6kV network at open pits in Quang Ninh

MSc. Tran Tuan Anh, MSc. Nguyen Huu Huan - Application of groundwater modeling systmem
(GMS) in assessment of movement directions of water sources into mines and estimate of | 48
water flow to underground coal mines

m KHCNM SO 6/2021 * TIN TRONG NGANH



Vién Khoa hoc Céng nghé Mo - Vinacomin

Hoi nghi nghiém thu dé tai cap Tap
doan do Vién Khoa hgc Cong nghé Mé —
Vinacomin thyc hién

Ngay 02/11/2021, Hpi dong Khoa hoc cong nghé
cip Tap dodan Cong nghiép Than — Khodng sdan
Viet Nam da to chive Hpi nghi truc tuyén ng-
higm thu dé tai “Nghién cieu gidi phdp cong
nghé xuong siu mirc -300 cho mé Coc Sdu va
cdac mo 1o thién xué'ng sdu cé diéu kign twong tw
thudoc TKV” do Vién Khoa hoc Cong nghé Mo —
Vinacomin thuwc hién

Hoi ddng KHCN cuia dé tai dwoc thanh 1ap theo
Quyét dinh s 1556/QB-TKV ngay 17/9/2020, gbm
09 thanh vién: Ong Phan Xuan Thay (Phé Téng
giam dbc Tap doan TKV) - Chu tich; Ong B Hong
Nguyén (Trwdng ban Khoa hoc — céng nghé théng
tin va chién lwoc Tap doan) - Phé cha tich; Ong
TrAn Quang Hiéu (Phé trudng bd moén Khai thac
L& thién Trwerng Dai hoc Mé — Bia chét) - Uy vién,
Phan bién; Ong Mai Quang Thai (Pho trudng ban
Ky thuat cong nghé mé Tap doan TKV) - Uy vién,
Phan bién. Co quan quan ly: Tap doan Céng ng-
hiép Than — Khoang san Viét Nam, co quan thuwc
hién: Vién Khoa hoc Céng nghé Md - Vinacomin,
Chu nhiém dé tai: TS. B Ngoc Twérc.

M& Coc Sau hién Ia mé 16 thién sau nhét Viét
Nam, day md da dat dén -285 (hd bom thang
02/2020), diéu kién vé khai thac mé sé ngay cang
khé khan va phtre tap, chi phi san xuét tdng cao
khi md tiép tuc khai thac xudng sau. Hdi déng
KHCN, vé co ban danh gia cao két qua thwc hién
clia dé tai. Dé tai da hoan thanh day da cac noi
dung nghién cru theo dé& cwong da dang ky. Noi
dung nghién ctru cta dé tai 1a co s& dé trién khai
ap dung tai mé than Coc Sau va tién téi mé rong
ap dung cho cac mé 16 thién khai thac xudng sau
c6 didu kién twong tw tai Quang Ninh. Hoi déng
da théng nhat nghiém thu va danh gia dé tai dat
loai kha./.

D. L.

Hoi nghi nghiém thu dé tai TKV cép co
i

Ngay 25/11/2021, Vign KHCN Mé di to chirc
H{i nghi trwe tuyén nghigm thu dé tai TKV cdp
co s6¢ “Nghién cieu xdy dung quy trinh, chuin
hod cdc dii liéu, hé thong hod cdc chi tiéu, biéu
mdu trong céng tic nhit lénh, giao — nhin ca
sdn xudt theo tirng mé hinh coéng trwong phan
xwong thudc cdac linh vuc sdn xudt kinh doanh
ciia TKV”
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Hoi ddng KHCN cuia dé tai dwoc thanh 1ap theo
Quyét dinh s6 672/QD-VKHCNM, ngay 02/11/2021
gdbm 7 thanh vién: TS. Pao Héng Quang (Vién
trwdng — Vién KHCN Md) - Ch tich; TS. Nhir Viét
Tuén (Pho Vién trudng — Vién KHCN M@) - Phé
Chu tich; TS. Trwong Blrc Dw (H6i KHCN mé Viét
Nam) - Phan bién 1; ThS. Nguyén Tuén Anh (Phd
Giam dbc Trung tdm An toan M3) - Phan bién 2.
Co quan quan ly: Tap doan Coéng nghiép Than -
Khoang san Viét Nam, Co quan ch tri: Vién Khoa
hoc Céng nghé Mé — Vinacomin, Chd nhiém dé
tai - TS. Phan Van Viét.

Muc tiéu nghién ctru clta dé tai 1a xay dwng
quy trinh, chuin hoa cac di¥ liéu, hé théng hoa
cac chi tiéu, biéu mau theo tirng Iinh vwe sén xuét
kinh doanh dap (ng yéu cau tin hoc hoa quy trinh
giao — nhan ca trong diéu hanh san xuét cp cong
trwdng phan xwéng tai cac don vi san xuét kinh
doanh thudc TKV.

Mac du mot sbé don vi trongTap doan TKV da
ap dung thtr nghiém hinh thic sb nhat 1énh, giao
— nhan ca trén phan mém, tuy nhién do viéc chua
ddng bd dwoc véi cac phadn mém quan ly khac nén
mot s6 cong doan van phai thuwc hién tha cong.

Ch tich Hoi ddng nghiém thu Bao Hdng Quang
da tébng hop nhirng y kién dong gép cla cac thanh
vién trong Hoi dbng, ddng thdi yéu cau nhdm thuc
hién chinh stra hoan thién dé trinh Tap doan TKV
phé duyét ding tién d6./.

D.L.



Vién Khoa hoc Céng nghé Mo - Vinacomin

TKYV va HUST ky két théa thuan hop
tac
Chiéu ngay 15/10, Tdp doan Cong nghiép Than -
Khodng sdan Viét Nam (TKV) va Truwong Dai hoc
Bich Khoa Ha Néi (HUST) té chirc Lé ky két
thod thudn hop tdac

Tham dy I1& ky két, v& phia TKV cé Téng
Giam déc Tap doan Pang Thanh Hai; Phé TGD
Lé Quang Diing, Phé TGD Nguyén Tién Manh,
cac ban chuyén moén va cac can bé clia co quan
TKV lam viéc tai Ha Noi da tirng tét nghiép tai nha
trwdng... Phia HUST c6 PGS Huynh Quyét Thang
- Hiéu trwéng Trwrong Pai hoc Bach Khoa Ha Noi
cung tap thé 1anh dao nha trudng.

Trong th&i gian qua, TKV thyc hién lién két,
hop tac gitra 3 nha: “Nghién ctu - Ché tao - San
xuét” va van dung cac ngudn tri thirc d& nang cao
trinh d6 kién thirc tao ra cac san pham, dich vu
céng nghé méi phuc vu qua trinh chuyén dbi s6
cla doanh nghiép. TKV da va dang tang cwong
hop tac véi cac Hiép hoi, t& chirc KH&CN trong
va ngoai nwéc, trong do viéc hop tac véi Tredng
DH Bach Khoa Ha N&i la mét trong nhirng h(_yp tac
thanh cong nhét trong chién Iugc phat trién clia
TKV. Dén nay sw ho’p tac da dong gép quan trong
cho Tap doan Cu thé, TKV da hop tac truc tiép
véi mot sb chuyén gia, phong thi nghiém thudc
Trwdng Pai hoc Bach Khoa Ha N&i trong thwc hién
dé tai nghién clru KH&CN va trong cong tac dao
tao nhan Iyc hon 60 nam qua.

Hién nay, yéu cau d&t ra cho TKV |a phai phat
trién doi ngli nhan luc cé trinh d6 cao, ddy manh
cobng tac nghién ciru, ng dung KH&CN gan voi
nhiéu nganh nghé dao tao. Céng tac nghién clru
KH&CN la thé manh cla Trwdng Dai hoc Bach
Khoa Ha Noi nhat la cac linh vic: cdng nghé théng
tin, tw dong hoa, ky thuat héa hoc, luyén kim, ché
tao may... Véi tiém nang, thé manh cta Trwéong
Dai hoc Bach Khoa Ha No&i va méi trwong rng
dung réng rai ctia TKV cho thay hai bén con nhiéu

tiém nang co hdi dé hop tac trong thoi gian toi.
Theo théa thuan, Trweong Pai hoc Bach khoa
Ha No6i sé xay dwng cac chwong trinh dao tao
ngan han, dao tao dai hoc va sau dai hoc dé dap
&ng yéu cau nhan lyc ctia TKV. Trong khi d6, TKV
cam két cip hoc bdng cho sinh vién va hoc vién
sau dai hoc clia Trwong trong cac linh vwe nhw
ky thuat héa hoc, khoa hoc va cdng nghé vat liéu,
moi trwdng, dién, nhiét, didu khién tw dong hoa va
co khi.
I b I3 | Phat biéu tai sw
: \ . kién, PGS Huynh
[* ) Quyét  Théng,
= Hiéu trudng
Trwdng Dai hoc
Bach Khoa Ha
N&i danh gia cao
két qua dat dwoc
trong 9 thang
nam 2021 cla
Tap doan Céng nghiép Than - Khoang san Viét
Nam, dac biét la viec TKV da thwc hién thanh cong
chi dao ctia Chinh Pha Ia chéng dich di d6i véi phat
trién kinh té, thwc hién thanh céng muc tiéu kép,
on dinh viéc lam, d&i séng, thu nhap cho ngudi
lao dong. PGS Huynh Quyét Théng tin twéng voi
s dong thuan cao cda lanh dao hai don vi, véi
thé manh cla hai bén dang cé, sy hop tac nay sé
ngay cang phat trién va dat dwoc nhiéu thanh tyu
trong twong lai.
V6i bé day
truyén thdng
lich st “Ky luat
va Doéng tam”
trong 85 nam
xay dung va phat
trién cha nguoi
tho mo, TKV da
vwot qua nhiéu
giai doan kho
khan thir thach, luon hoan thanh nhiém vu Dang
va Nha nwéc giao; dang tirng bwéc lam chd céng
nghé, tién t&i muc tiéu hién dai hoa, chuyén déi sb
thanh cong nganh Than- Khoang san. Va cung véi
truyén théng, uy tin, bé day kinh nghiém dao tao,
nghién ctru KH&CN trong 65 nam qua clia Trwdng
Dai hoc Bach Khoa Ha Noéi, Téng Giam dbc Tap
doan Dang Thanh Hai tin twéng hai bén sé trién
khai thanh céng hop tac quan trong nay, gép phan
tich cuc vao s phat trién ctia TKV va HUST trong
thoi gian toi.
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Truyén théng TKV



