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T6 hop 10 chg co khi héa
doéng bo

Via day

Dan chdéng ZFY 4000-

Tinh todn, lwa chon va dp dung cong nghé co gici héa khai thdc than hdm lo
nhdam ndng cao ndng sudt, giam tén thdt than va dat hiéu qud kinh té€ la mot
trong nhitng dinh hwdéng co bdn cho sy phdt trién ctia nganh than Viét Nam
hién nay. Bai bdo phdn tich, ddnh gid diéu kién dia chdt - ky thudt mé than
Khe Cham, qua dé tinh todn cdc thong s6 ky thudt hop Iy dé lva chon t6 hop
trang thiét bi co giéi héa dong bg cho khai thdc via than day cia md. Tu
théng s ky thudt ctia thiét bi cé san: dan chéng ZFY4000-14,/28, mdy khdu
MG160/380-WDK va mdng cao SGZ 630/264 cho thdy té hop trang thiét bi
nay phu hop véi diéu kién khai thdc via than V13-1, mé than Khe Cham ddp
ttng céng sudt 400000 tdn/ndm.
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1. Mé& dau

Lwa chon t6 hop thiét bi co gigi hda sé quyét
dinh hiéu qua khai thac ctia 10 cho. Vi vay, can phai
danh gia ky diéu kién dia chat - mo, diéu kién ky
thuit cong nghé. Qua do tinh toan cac thong s6 ky
thuat ciia dan chéng, may khiu va mang cao dé c6
dwoc mot to hop trang thiét bi hoat dong hiéu qua.
Véi via V13-1, mé than Khe Cham, qua tinh toan,
phéan tich va danh gia cho thay viéclwa chon to hop
gom: dan chong ZFY4000-14/28, may Kkhiu
MG160,/380-WDK va mang cao SGZ 630/264 dap
g cong suat 400000 tAn/nam.

2. Pac diém diém kién dia chat ky thuat mo

viaVv13-1

*Tdc gid lién hé
E-mail: ngothaivinh@humg.edu.vn

2.1. Pdc diém than Khe Cham

Than Khe Cham thudc loai nhiéu cuc, cirng,
don va nhe. Than anh md, d6 clrng thwdong giam
hon. Than cdm nguyén khai thwong gip & phan
via bi ép nén. Than via V13-1 c6 ciu tao dong nhét,
xen ké cau tao phan dai. Than & diy thudc nhan
antraxit dén ban antraxit, cac chi tiéu chat lvgng
nhw sau (Tap doan Cong nghiép Than - Khoang
san Viét nam, 2014 ,Tap doan Cong nghiép Than -
Khoang san Viét nam, 2005):

- D6 4m phén tich (Wro): Tri s6 dd 4m cac via
thay déi tir 0,18% (V14-4) dén 4,60% (V13-1),
trung binh 2.01%.

- b6 tro kho (A¥): PO tro phan tich cta cac via
thay dai tir 2,27% (V12) dén 39,80% (V17), trung
binh 18.24%.

2.2. Diéu kién dia chdt Via than 13-1
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Via V13-1 c6 ciu tao twong doi phirc tap,
thanh phan da kep ch yéu la cic 16p sét két, sét
than, via twong d6i 6n dinh vé chiéu day. bat da
vach, tru cta via than 1a cac 16p da bot két, it gap
16p sét két va co6 chiéu day trung binh 2,5 m, cho
phép diéu khién da vach ddm bao an toan. 6 doc
via trung binh a = 200. D4t d4 vach, tru via than 1a
cac lop da keét, sét két, mot s6 khu vue xuat hién
cac da hat thoé nhw cat két, cudi san... Hé s6 bién
déi chiéu day cua via la K, = 24,79%, hé s6 bién
déi goc déc via V.= 24,17%. Nhu vay, Via V13-1
thudc loai via day, trung binh déc thodi va twong
d6i 6n dinh(T4p doan Cong nghiép Than - Khoang
san Viét nam, 2014).

Cac via than va da vay quanh thudc khu vyc
mo Khe Cham III c6 chira cac loai khi thién nhién
ddc treng chi yéu la khi Métan (CHs), Hydro (Hy),
Cacbonic (CO2), Nito' (N2) c6 ham lwgng nhw sau:

- Khi CH4 c6 ham lwong bién doi tir 0,61% dén
95,04%, trung binh 38,82%. Ham lwong trung
binh khi Métan tang dan theo chiéu siu, cao nhit
& mirc -490 m.

- Khi Hz ¢6 ham lwgng bién déi tir 0,00% dén
39,98%, trung binh 2,42%, phan b6 khong dong
déu gitra cac via va khong c6 quy ludt ro rang. Ham
lwong trung binh 1én nhit trong khodng +40 m =+ -
150 m.

Qua trinh téng hop hai loai khi nay c6 thé tao
thanh khi chay né (CHs+Hz). Cac tinh todn truwdrc
day da cho thdy ham lwong khi chdy né (CH4+H,)
thay déi tir 0,90% dén 97,11%, trung binh 1a
35,85%.

- Khi CO2 c6 ham lwong bién doi tir 0,06% dén
53,51%, trung binh 5,67% va c6 xu hwéng giam
dan theo chiéu siu.

- Khi N; 1a loai khi rat ph6 bién, chiém ty 1€ 16n
trong thanh phan hon hop khi than, c6 ham lwong
thay d6i tr 0,91% dén 93,32%, trung binh
58,43%.

Cac két qua khao sat, 14y mau than va khi tai
Via V13-1 do Céng ty than Khe Cham ddm nhiém
va két qua phén tich, tinh toan theo phwong phap
tryec tiép cda Ba Lan do Trung tim An toan Mo
thuc hién tir ndm 2007 dén nay cho thiy:

- D9 chira khi Métan (CH,4) thay déi tir 0,05
dén 11,50 cm3/gkc, trung binh 1,52 cm3/gkc.

- D6 chiva khi Hydro (Hz) thay doi tir 0,00 dén
1,16 cm3/gkc, trung binh 0,10 cm3/gkc.

- Do chiva khi chdy né (Hz + CH4) thay d6i 0,06
+12,29 cm3/gkc, trung binh 1,62cm3/gke.

3. Lwa chon déng b thiét bi co giéi hoa

3.1. Lwa chon dan chéng

Ttr cac két qua phan tich dic diém dia chat
Via V13-1 va tinh chit than cia mé than Khe
Cham, cac dic tinh ki thuat cda dan chéng dwoc
tinh todn theo cdng suit khai thac thiét ké doi véi
Mo. Tai trong tac dong 1én hang cot chong dwoc
xac dinh bang céng thirc sau(Lé Nhw Hung, 2000a;
Lé Nhw Hung, 2000b):

_ Acic +1sy )’ A, + P, ®

R
max 2' e (1)

Trong cong thirc (1), cac hé so cla tai trong
Rpax s€ dwoc tinh todn cu thé. Tai trong 1én guwong
10 cho g1 dwoc tinh bang biéu thirc (2) don vi tinh
la (t/m2).

Qic :(7’t-ht +7’d-hd)-cosa (2)

Trong do: y:1a trong lwong thé tich cta than,
¥: =1.55 t/m3; y41a trong lwong thé tich cua vach
truc tiép, ya =2,6 t/m3; h 1a chiéu day trung binh
16p than ha tran, h.=0 m; o la goc doc trung binh
cua 1o cho, o = 20° ; hq 12 tdng chiéu day lép da
vach truc tiép sip d6. Thong s6 he tinh tir cong
thitc ha=m,/(kn-1). hé s6 n& roi cia da vach
kne=1,3 c6 thé tinh dwoc hy=17,92m.

Thay cac thong s6 da xac dinh vao cong thic
(2) ta tinh dwogc tdi trong lén gwong lo cho
qi=42,24 tin/mz2

Buéc sip d6 da vach truc tiép Isy dwoc tinh
bang biéu thirc (3) don vila m.

O_U
ls; = hy -1}37/ h (3)
YaNg

Trong d6: hsla chiéu day phan 1ép dwdi cling
clia vach truc ti€p dé sap dd, h=0,7m duoc lay
theo s0 liéu bao cdo dia chit; oy 1a giéi han bén udn
cua vach tryec tiép, o, = 105 kg/m2

Thay céac s6 liéu vao cong thirc (3) ta tinh
dworc Is2=0,59 m.

Lwc chéng ban dau can thiét ctia dan chdng P
dwoc tinh bang biéu thic (4) don vila (t/m)

P, =ng.a, (4)

Trong d6: nlahé s6 dw trit, n = 3; g la tai trong
16p dat d4 dwdi ciing cua vach truc tiép dé sap do,

q = hg.y4.c0520° = 1,64T /m3

az 1a khoang cach giira cic gian chong; a»,=1,5
m.

Thay céc s6 liéu vao cong thirc (4) ta tinh
dwoc Pr=7,38 tan.
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Cudi cung, ching t6i dung cac s liéu da tinh
toan dwgc thay vao cong thirc (1) va st dung gia
tri chiéu réng I6n nhat gwonglo cho: [ = 2.5m
dé tinh gia tri cin c6 ddi vdi tai trong tac dong 1én
hang c6t chong:

42.24(2,5+0,59)2.1,5
max = 2.2,5
= 128,37 (T)

Hinh 1 1a 4nh cGa Dan chong ma hiéu
ZFY4000-14/28 c6 xuit xir Trung Qudc véi cac
dac tinh ky thuat dwoc ghi trong Bang 1.

+7.38 (5)

Hinh 1. Dan chéng ZFY4000-14/28.

Bdng 1. Bdc tinh ky thudt ctia Dan chéng
ZFY4000-14/28.

TT Thong s6 ky thuat Don vi Tri s6
1 | Khodng chiéu cao chong | mm [1400 + 2800
2 Khodang cach gia mm 1500
3 Chiéu rong gia mm [1430+ 1600
. PN o 5000x1430
4 | Kichthwécvan chuyén | mm «1450
5 Luc chéng ban dau kN 3092
6 Tai trong lam viéc kN 4000
7 S6 cot chong thuy lwc cht 2
8 | Cwong do khang nén n6c | MPa 0,7
9 | Cuwong do khang nén nén | MPa 1,43
10 | G6c d6c chong thichhop | dd <25
11 Ap lwc tram bom MPa 32,3
12 Trong lwgng dan tin 16
13 Phuwong thirc thao tac: Diéu khién tai dan

Vi ap luc tac dung 1én vi chong la 128,37 tin
cung véi cac diéu kién dia chat via, thiét ké diéu
chinh dw &n chon dan chdng gitr gwong 10 cho la
dan chéng ZFY4000-14 /28 c6 kha nang chiju tai
4000 kN twong Gng 400 tin dap wng yéu ciu
chong giir.

Kiém tra khd ndng khdng liin: Khang 1an hé vi
chdng - nén 10 anh hwéng truc tiép téi diéu khién
ap luclo cho. Khang Iun nén 16 dwoc biéu thi trong
mdi twong quan cta ap lwc 1én 1 don vi tiét dién
nén. B&é dam bao hiéu qua st dung cot chéng, nén
10 phai gitr dwoc ap lwc chiu tai t6i da cia dan
chong, tai khu vue p dung via V13-1 tru da tru c
cuong do khang nén trung binh la 96,2 MPa (980,87
kg/cm?). Vé&i dic tinh ky thuit cia dan chéng
ZFY4000-14/28 c6 tai trong tac dung xudng nén la
1,43 MPa (14,58 kg/cm?) dam bdo khad nang
chong gitr 10 cho ma khong bi lan.

3.2. Lwa chon mdy khdu

Theo cac tinh todn thiét ké cong suit 10 cho
dap trng yéu cau khai thac via Mo, thoi gian vin
hanh khau cia may khau trong mét ngay dém la
378 phit = 6,3 gio; san lwong than khau gwong
trong mot ngay dém twong (ngla 1739 tin. Cac s
liéu can c6 d6i véi mot may khiu dwoc xac dinh cu
thé nhw sau(Michell, 2005, Vi Dinh Tién, Tran Van
Thanh 2008):

Nang suit thuc té cia may khau (6) don vi
(t/h).

Q,, =1739/6,3=276 (6)

Nang suit kj thuat cia may khiu (7) don vi
(t/h).

Q=Q, /k,=276/0,62 =445 (7)

Vi k2 1a hé s6 thue t€ may khdu lam viéc lién
tuc; gia tri clia kz ndm trong khoang tir 0,60 dén
0,65. Trong tinh toan nay, ching t6i chon k. = 0,62.

Nang suit trén ly thuyét cia may khiu (8)
don vi (t/h).

Q, =Q/k, =445/0,6 = 742 (8)

Vé&i k;1a hé s6 ki thuat may khiu lam viéclién
tuc; gia tri ctia k; nam trong khoang tir 0,5 dén 0,7.
Chung t6i da chon k2 = 0,62.

Nghién ctru diéu kién via than, vin téc yéu cau
1ém nhat cta may khiu da dworc tinh toan va thi
nghiém v&i biéu thirc (9) don vi (m/min)

Q

V,=— 9
Y 60.H.B.y, )
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Néu 14y chiéu cao khiu trung binh H=2,5m,
buwéc khiu B = 0,63 m thi van téc 16m nhat cia may
khAiu cin dat (10) don vi (m/min).

V, =5,06 (10)

Hinh 2. Mdy khdu hai tang MG160,/380-WDK.

Bdng 2. bdc tinh ky thudt ctia mdy khdu MG160

/380-WDK.
TT Thong >0 ky bon vi Tri s6
thuat ' '
1 Ning suit t/h 800
2 | Chiéu cao khiu | mm 1400 + 2800
3 Budc khiu mm 630
g | POsaukhoét | e L 230
xudng nén
5 | Duongkinh | 1 51250, 1400
tang
6 | vantocauay | i 394. 447
cla tang
7 | Chiéudaitang | mm 1812
8 Lwc kéo kN 360
9 | Vantécmdy |m/min 0+7,0
10| Chiéucaomat | 1180
may
Chiéu cao gam
11 | may cho than di| mm 170
qua
12 | Congsudtmdy | kW |160x2+22x2+7,5
13 bién ap V 1140
16| Tomgtrong | . 27
lvong may

St dung mday khiu hai tang ma hiéu
MG160/380-WDK cho thiy cac tinh nang ki thuét
clia may nhw ning sut thiét ké 1a 800 t/h; chiéu
cao khiu 1,4~3,2 m; géc doc thich hgp < 35°; buéc
khiu 0,63 m; cong suit 420 kW; dién ap 1140 V;
dai toc d6 di chuyén 0~7 m. Theo phan tich tinh
toan & trén, may khiu hai tang da dap g dworc
yéu cau, diéu kién cin va da dé khai thac dat san
lwong dé ra. Hinh 2. va Bang 2. thé hién hinh anh
ctiia May khiu hai tang ma hiéu MG160,/380-WDK
cung v@&i cac dac tinh ki thudt ciia may.

3.3. Lwa chon mdng cao

Lo cho co giG¢i hoa dong bd thuong str dung
nhing loai mang cao c& 1ém, dong b véi vai thiét
bi khiu. Dwa vao ma hiéu may khau ma ta lwa chon
ma hiéu mang cao dong bo d€ may khau c6 thé lam
viéc thun loi. Tinh to4n Kiém tra ndng suit mang
cao dwa trén san lwong khiu than va san lwong
thu hoi than trong 1 gio (Michell, 2005).

Bdng 3. Ddc tinh ky thudt mdng cao SGZ 630/264.

TT | Thong s6 ky thuit|Pon vi Tri s6
1 | Nangsuatvantdi| t/h 350
2 |Céngsult dong co| kW 2x132
3 Pién 4p v 1140
4 Van toc m/s 1,07
g | Kichthudemot [ 11500x30 « 222
mang

Vi san lwgng than khiu trong 1 gior 1a 276
t/h (theo tinh toan & trén), ching t6i chon nang
suit mang cao trudc va sau cung loai khi khau va
thu hoi than néc. Do vay, néu chon hé sé diéu hoa
1a 1,25 thi ndng suit vin tai ciia mang cao trong 1
gior = 276 x 1,25 = 345 tan. T nhitng tinh toan
trén cho thay Mang cao ma hiéu SGZ 630/264 c6
cac dac tinh ky thuat dwgc cho trong Bang 3 dap
wrng viéc dong bo cac thiét bi trong t6 hop khai
thac.

4. Cac chi tiéu kinh té ky thuat

Tl két qua tinh toan thir nghiém cho thiy
hiéu qua t6t cia khai thac 10 cho trén Via V13-1,
mo than Khe Cham, dat san lwong 1776 tin/ngay-
dém, nang suit cia cong nhan dat 16 tin/cong va
tén that than dat dudi 15%. Cac chi tiéu kinh té -
ky thuat dat dwgc khi str dung co gidi hdéa dong bo
dwoc tong két trong Bang 4.
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thdc lo cho co gidi héa dong bé via V13-1 dat sdn

Iwong 400000 tdn/ndm.
TT Tén chi tiéu Pon vi Khoi
" |lwong
1 |Chiéu day via ap dung m 2,5
2 Gvoc doc trung binh cua d6 200
via
3 |Ty trong than t/ms3 1,55
4 Chiéu dai trung binh 10 m 150
cho
5 |Chiéu cao kh4u 16 cho m 2,5
6 |Chiéu cao thu hoi m -
Chiéu rong ludéng khiu
7 | (bwéc khéu) m | 063
8 |Tién d6 khai thac 1 chuky m 3,15
A TiA p Dan chdng ZFS
9 |Vatliéu chong gwong 4000-15/32L
10 Vat liéu chéng chan va| Dan chong ZFS
dau 16 che 4800-18/32B
11 Thoi gian hoan thanh 1 ca 3
chu ky
12 Sar\l hrqng ‘Ehan khai thac tAn 1776
ngay dém 10 chg
13 Sa{l lwong khai thac mot tAn 39960
thang
San lwong trung binh| , , . 400
14 nam lo cho tan/ndm 000
15 IS;;), cong nhan 10 cho 1 chu nguoi | 111
Nang suit lao dong 1| ., , .
16| dng nhan 19 che tan/cong| 16
S6 mét 10 chuin bi cho )
17 1000t than m/1000t| 5+6
Chi phi dau nhii héa cho
18 1000t than kg/1000t| 56
Chi phi nwéc sach cho|
19 1000t than m3/1000t| 288
20 Chi phi rang khdu cho| cai 1
1000t than /1000t
21|T6n that than % 1f ;
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5. Két luian

Qua viéc phan tich cac yéu t6 tw nhién va ki
thudt anh hwéng tdi 10 cho co gidi hoa cling nhw
viéc tinh toan lwa chon t6 hop thiét bi co giGi hoa
dbéng bd khai thac via than day, trung binh doc
thoai viing Quang Ninh va dac biét l1a diéu kién via
V13-1, ching t6i da lwa chon va tinh toan tht
nghiém cho diéu kién via V13-1 mo than Khe
Cham. Cac tinh toan thr nghiém véi san lwong
400000 tAn/nam. Trén co s& déng bo thiét bi cia
Trung Quéc: dan chéng ZFY 4000-14/28, may
khiu hai tang MG 160/380-WDK, méang cao SGZ
630/264 ciing nhw cac thiét bi phu tro khac, cic
chi tiéu - ky thuit cho thiy cong nghé co gidi héa
dong bo da dem lai cac chi tiéu t6t nhu: dat san
lwong khai thac dé ra, ndng suit lao dong dat 16
tdn/cong-ca, ddm bdo vé mit hiéu qua kinh té.
Nhw viy bai toan co gi¢i hda trong khiu than & 10
cho sé dat hiéu qua kinh té khi xac dinh dwoc t6
hop co gi¢i héa pht hop véi diéu kién cu thé cta
via than.
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ABSTRACT

Calculation of paramenters to determine the fully - mechanized
equipment for the 400,000 tones per year, V13-1 Seam of Khe Cham
Coal Mine

Vinh Thai Ngo, Thanh Van Tran, Nhan Thanh Thi Dinh
Faculty of Mining, Hanoi University of Mining and Geology, Vietnam

Calculation, selection and application of fully-mechanised longwall technology for underground
mining to increase productivity, reduce coal resource loss and achieve high economical efficiency is one
of the basic orientations in the development of Vietnam coal industry. This paper presents an
investigation of geotechnical conditions at Khe Cham coal mine, from which an appropriate set of the
fully-mechanised equipment has been calculated for the extraction of thick coal seams at the mine. The
results calculated based on technical parameters of existing equipment including ZFY4000-14 /28 face
support, MG160/380-WDK shearer and SGZ 630/264 conveyor show that the equipment corresponds
well to the geo-mining conditions of Seam 13-1, Khe Cham coal mine, satisfying a scheduled production
0f 400,000 tonnes per year.



