KHOA HOC VA CONG NGHE M0

GII'-II PHHP THAO KHi METHN NHAM PAM BAO

/AN TOAN SAN XUAT VA TANG SAN LUOUNG KHAI THAC
O LO CHO CONG TY THAN MAO KHE

ién nay Céng ty than Mao Khé da xay dyng ké
rl hoach mé réng cac dién san xuét theo huwéng

xuéng sau va nang cao san lwgng khai thac
than trén co s& Dy an “Khai thac hdm 10 dwdi mire -
150 mé than Mao Khé” véi quy mé 2,0 triéu tan/nam.
Khi phat trién dién sén xuét & cac murc sau hon, 3
chira khi trong via than ting Ién, dac biét déi véi
Mao Khé 1a mé siéu hang vé khi nd. Viéc dap ¢ng
yéu ciu thdng gié cho cac vi tri 1am viéc, nhét 1a cac
16 che' san lwgng cao sé& gap nhiéu kho khdn. Can
nghién clru gidi phap thao khi métan tlr cac via than
dé gidm lwgng khi thoat vao 16 chg, nang cao mirc
do an toan san xuét. Day la van dé mang y nghia
thiét thwc va nhiém vy cip bach nhdm duy tri san
xuét 6n dinh & Céng ty than Mao Khé néi riéng ciing
nhw toan nganh than nwéce ta néi chung.

1. Bién phap thao thu khi métan mot sé
nwéce trén thé gidi va Viét Nam

Théo khi métan & moét s6 nudc trén thé giGi: tir
nhiéu thap ky qua, & cac nwéc cé nén cong nghiép
mé phat trién nhu Lién Xé (ct), Trung qudc, Ba
Lan, My, Anh, Australia, Nhat,... da ap dung hé
théng thao khi métan. Theo tai liéu clia Zaburdyaev
(1995), & CHLB Nga, Ukraine va Kazakstan viéc
thao khi dwgc st dung rong rai do khoang 80 % sb
ma than phai déi mat véi nguy co chay né khi. Tai
vung than Donbass (Ukraine), céng tac thao khi
tién hanh trwéc 3 6 thang & khu khai thac nhé cac
16 khoan tir dudng 1 14n can hodc tlr méat dat.
Khoang 50 % s6 md than & Karaganda, Kuzbass
va Vorkuta tién hanh khoan thao khi tirng phén
tredc khai thac. Hiéu qua gidm 27+38 % téng
lwgng khi thoat ra trong qua trinh khai thac. o
Ttrung Quéc, khodng mét nira sé mé ham 10 thao
khi métan tir via than thirc hién trwedc khi khai thac;
hiéu qua dat 30+40 %. Thao khi sau khai thac
thwong tién hanh béi cac 16 khoan xuyén via; tir
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bén trong, trén khu da khai thac va tlr cac dudng 16
trén vach via. Tai Ba Lan ap dung cé hai cong nghé
thao khi trwéc va sau khi khai thac. Dé thao khi
sau khi khai thac thwéng st dung cac 16 khoan
xuyén via thao khi tir d& vach va da try; hiéu qua
thu hdi khi dat 21+65 %. Hon mét phan tw s6 md &
Upper Silesian ap dung cong nghé thao khi v&i
hiéu qua thu khi trung binh 35 %. Khi mé thu dugc
véi ham lwgng métan trén 40 % tiéu thu cho cac
co s& cong nghiép.

Theo Mining Journal (1996), cac gwong 16 cho
dai & My khai thac cac via than cé d¢ chira khi dat
trén 11 m*/T. Khodng mét niva trong 72 md da ap
dung hé théng thao khi. Ddi véi via than dé thdm
thdu khi 16n, thwong sl dung cac giéng khoan
thdng dirng tir mat dat dé thao khi trwédc khai thac
khodng 3 nam. Trong cac trwéng hop khac st
dung céc 16 khoan ndm ngang tir dudng 16 dé thao
khi trwdc khai thac. O Australia, tr nam 1980 tai
md than West Clief ap dung cong nghé thao khi
métan tréc khi (H.1) cling nhw trong khai thac. O
cac mo than ving Appin, khoan céc 16 khoan thao
khi tir mat dt xudng phia trén guong 16 chg. Luu
lweng thu khi dat téi 50 m*/ph; hiéu qua théo khi
dat 30+50 % va ca biét dén 75 %. O Hokkaido
(Nhat Ban), cac via than c6 d¢ thoat khi riéng khéa
cao (22 119 m*T). Khi métan dwoc thao nhd cac
16 khoan vao via than chwa khai thac; khoan xuyén
qua via dén mién (ng suét thap va thao khi tir
vling pha hda cach ly.

O nuérc ta, 1an dau tién ap dung thiy nghiém thao
khi métan vao nam 2012 tai I6 chg via 13.1 méd than
Khe Cham [1]. Trong bién phap nay, cong tac chuan
bj tién hanh song song véi qua trinh khai thac dé thu
métan va cac khi khac. Do d6, c6 thé coi day Ia bién
phép thao khi sau-trong quéa trinh khai thac. Céac 16
khoan dai 80+115 m, dub'ng kinh 65 mm dwgc khoan

tu cac cup trén 16 doc via théng gib.
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H.1. Hé théng théo khi tnréc khi khai thac & Australia: a - Théo khi tri6e khi khai thac

¢ hé théng ¢t dai theo phuong; b - Thao khi truéc nho dudng o chudn bj bén canh.
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2. Panh gia d§ chira khi va thoat khi métan
cac via than mé Mao Khé

Xu huéng bién thién dé chira khi trong via than
theo chidu sau khai thac dugc dy béo trén co s& sb
liéu thdng ké nhiéu nam. Két qua dy bao dé chira khi
theo d6 sau cla via VD miéu ta & H.2.

Két qué xac dinh @ chira khi métan trong cac via
than & Mao Khé (ndm 2013) [3] cho théy via,V9 ¢6 dd
chira khi cao nhét (Bang 1). Trén co s& sé liéu khao
sat ctia Dy an: “Trung tdm quan ly khi mé than Viét
Nam” cho phép dy bao d$ chira khi trong via VOT
tai cac mirc nhw trong Bang 2.
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ién d6 chira khi trong via than V9B Mao Khé

Bang 1. B6 chira khi métan Ién nhat W trong

cac via than

Ténvia Vi tri | Méc |W, m*MTye
ViaiCB |Lédocviathan | -150 | 0,16184
Via 5T |Léddocviathan | -15 | 0,25258
Via 6DMR  |Lo chq".":' . |-25/+30| 0,29932
_v.fa: 7T  |Lédocviathan | -133 | 0,11745
Via 8DNIl  |[Lé docviathan | -135 | 1,83364
Via9T  |Lodocviathan | -27 | 4,21706
Via9bT |Lodocviathan | -68° | 0,05571
[Via10CB |Lothuwong  |+50/+96| 0,21066
1Via 9ATN |Lodocviathan | -95 | 0,02909
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Béng 2. Dy bdo dp chira khi métan W cia via
than V9T

16 khoan thio khi
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Thwe hién twong tw déi voi cac via than khac
cho phép nhénxét, sau 4 5 nam toi mot sb via than
d6 chtra khi hang Ill s& chuyén sang siéu hang.

3. Giai phap thao khi nham ting san lwgng
khai thac 16 chg

N&m 2014, md than Mao Khé duy tri 13 16 chg &
cac tang va mirc khac nhau. Via 9 murc -80/-150 cb
dd chira khi métan kha cao (59 m *Myc) va do thoat
khi 22,8 m*T.ng-d. Ld chg V9 dai Ls=188 m, khau
than bang khoan nd min va chéng cét thay lwc DZ-
22; khu vire khai thac via 9 day trung binh m=2,5m
va géc déc bang 22°. Theo ké hoach [3] sén lwgng
16 cho tang |én 759 T/ng-dém va can dua qua 1o
cho 38,72 m®/s gi6 @& hoa loang khi métan. Khi d6,
tbc dd gi6 trong 16 cho sé& dat 6,52 m/s va vuot
qua gi¢i han cho phép. Giai phap théo khi cho
khu vie khai thac VO nham giam lwgng khi thoat
ra trong qua trinh khai thac, dap @ng ké hoach
san xuat mé Mao Khé.

3.1. Kha ndng ép dung va lwa chon giai phap
théo khi cho 1o chg' V9

Trén thuc té viéc thao khi cé thé tién hanh
truge, trong va sau khi khai thac. Thao khi tredc
khi khai thac co thé thwc hién nhd céc 16 khoan tir
mét dat hay tir 16 chuén bj vao via than phia trwdc
guong 16 chg va thao khi trong qua trinh dao 16
chuan bi. Phwong phéap nay ap dung c6 hneu qua
khi via than cd d6 chira khi cao va d¢ thdm théu
khi trén 10mD [5].

Phwong phap thao khi trong qua trinh khai thac
v&i muc dich thu khi tlr ké nit né, vung sap as,
pha héa sau 16 chg. Phwong phap nay ap dung khi
didu khién da vach bang pha hda toan phan, do
chu’a khi trong via than nhd hon so v&i phwong
phap néu trén. Khi thu duqc nh& cac 16 khoan tir
mét dét, tir 16 chuan bi ctia khu dang khai thac, tir
l6 doc via da phia tru va vach 160 chg... Phwrong
phap thao khi sau khai thac (H.3) nham thu hdi khi
métan con tén dong trong cac khu da khai thac
xong, & m6 da dong clra va st dyng lam ngudn
nang lweng, cap nhiét, chay may phat dién.

H.3. Phuong phéap théo khi sau khai thac
nhé céc 16 khoan tir mat dat

Khi khai thac 16 chg hinh thanh 3 mién &nh
hwéng: mién | véi chiéu cao khoang (10.hy) tinh tir
nén 10 cho (hy. chiéu cao 16p khai thac) chiu anh
hwéng tryc tlep clia cong tac mé va khéng cho
phép thi cong 16 khoan thao khi; tlep theo la mién Il
voi chidu cao khoang (5.hy) 1a mién thdm théu khi.
Cao hon la mién Il vé&i kich thwéc khodng (15.hm)
c6 tinh thAdm th&u khi kém. Can khoan cac 16 khoan
vao mi&n nay dé& qua trinh th&o khi duy tri lién tuc
va 6n dinh.

Dwa trén dic diém diéu kién dia chat-md clia via
than cling nhw kinh nghiém thao khi da néu trén, adi
vGi 10 che VD mure -150/-80 dé xuét bién phap thao
khi sau khai thac (trong qua trinh khai thac). Céac 16
khoan thi cong tir 16 chuén bi nh&' may khoan khi
nén. H8n hop khi theo dudng éng dat doc duong 10
dan dén tram thao khi trén mat dat. Hé thdng thao
khi v&i cac quy trinh cong nghé va nguyén ly hoat
déng dwge minh hoa trén hinh H.4.

: Khu 'vl,ﬂ: i
Khif nén hoa joang khi
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H.4. So dé nguyén ly hé théng théo khi métan

CONG NGHIEP M0 S0 6 - 2014 [



KHOA HOC VA CONG NGHE MO

. 4. Thiét ké hé théng thao khi métan via 9 Mao Khé

Ving sap db da vach via 9 dwoc xac dinh trén
co s& chiéu day I16p khéu than va hé sé né roi cia
da vach tryc tlep va c6 gia tri 16,5 m [5]. Ving
thoat khi 16n nhéat trong @4 vach phu thudc vao géc
déc va chidu dai 10 cho L., dwoc tinh theo cong
thire sau:

Hy = e —m
Cotg(GO + 10J + Cotg(GO 10)

Véi cac théng sé 106 che via 9B: H,=161 m. Po
thoat khi métan tuyét déi vao 16 chg Vi, dy bao trén
co s& tinh dén cac ngudn thoat khi: tir than khai
thac (V,4), tir hdng 10 song song chan (Vy), guong [o]
cho (Va) va tir cac 16p cat két & tru va vach via (Va4,
Vs). Nhwr vay:

Vin=(V1+Vo+V3+V,+Vs, m*/ph. (2)

Véi 16 che VOB, két qua dy bao do thoét khi:

Vn=1,66+0,06+0,19+1,82+0,99=4 72 m*/ph.

Thyc té thoat khi métan & khu virc théng gio
sau 1o chg la:

Vii=Vin.1,488v"** m?/ph. (3)

Véi tlén d6 trung binh cta Ié chg v=1,2 m/ng-d,
Vi=6,7 m*/ph. Két qua téng hop dy bao dd thoat
khi métan vao 16 chg dwa ra & Bang 3.

Tinh lwgng métan can thao tir cac cac cym 18
khoan thao khi: theo két qua dy bao dd thoat khi
métan tuyét déi vao khu vyc 10 chg via 9D 13
67m31ph Lwu Iuofng gi6 thyc té qua 10 che la
8m’/s. Néu khdéng ap dung thdo khi, ham lwgng
métan trong 10 ch¢ sé la:

CH,4=6,7.1,2/(480+6,7.1,2)=1,6 %.

Nhu vay, khi tang san lwgng 16 che, ham lwgng
CH4=1,6 % vuot qua gi¢i han cho phep Ngoai ra, khi
ham lvgng CH, dat 1,3 %, hé théng cép dién sé ty
ngit. D& dam bao ham lwong khi dwdi 0,75 %,
Iwgng khi métan can phai thao la:

6,7.1,2-(480+6,7.1,2).0,75 %=4,4 m*/ph.

Chon dwédng kinh éng th4o khi: & dam bao an
toan vé nguy co chay nd khi, hé théng khoan thao
khi chi dwgc phép van hanh khi ham lwgng métan
trong dudng ong Ién hon 30 % [5). Liu lugng hén
hop khi theo dwong 6ng sé 1a: V,=Qcua/30
%=4,4/30 %=14,7 m*/ph.

Hé théng dudng éng thao khi cé chidu dai dw
kién 1600 m va dwdng kinh theo tinh toan sé a
172 mm. Chon éng théo khi bang nhya chéng tinh
dién HDPE-DN225 véi dwdng kinh trong 290 mm.

Dé dan khi tir 16 XV Ién tram thao khi, s& dung
éng DN280 dé dy phong trong twong lai c6 thé
thao khi-dong th&i nhiéu via. Sé lwgng 18 khoan
thao khi cho mét kham khoan: N2(Q,/Qy).
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Bang 3. Céc théng sé 10 che va dy bdo do thoat
khi métan

_ Céc thﬁng 6 h’fgu I_ Bﬁ" :2‘
Tiéndokhdu . e hmgeg
Chiéu dai 16 chg - bk [ M | 188
Chiéu dai du Iédocwaman-: | m | 80
Chiéu cao kh .l me . om 1200
Chléudéy_i_épétkéth'énwag me | m [4500
cméudaylop@tkétdumwag';mm;,,, 'm 24
Khoang cach tirvia@énlopl . | | .
catkétphiavach >
Khoang cach tir via dén. l&p| L e
catkétphiatry - ;n L F
D6 chira khi Ié*pcétkéttrén o mel
vadugivia9 = " c ’._:.0’50
Cuwong dé thoat khi | _gp | m°Iph [0,00023
Khi métan thoat ra tir than| o
khaithae, @ W ee
Khi métan thoét ra tu' hong s
lodocvia e 0*96'
Khi métan 'thaat_ TR A .
gwongldchg e -’ph;_i .9'119'
Khi métan thoat ra tu léfp N e
cétkétphiavach s IR
Khi métan thoét ra tr iép”: - .
Tongeong, = | Vm |m°ph| 4,72

Sng lwgng khl métan thoét'-z- e
vaoldche | e p_h. 670 :

Lwu lwgng khi I&n nhét thoat tir 1 16 khoan la

Pn-Qn. Ty 3
=7 X 17,5 m /ph

="p T P

va kha nang thu khi qua 1 16 khoan Ia: Qo-R2 V=298
3Iph Tl day xac dinh dugc tai méi kham can thiét
6 16 khoan.

Thanh lap hé chiéu khoan: cén ctr vao dic diém
diéu kién dja chat mé va chiéu cao ving sap dé va
vlng thoat khi, chon 16 khoan thao khi vé&i chigu dai
80+110 m va dudng kinh 65 mm. Cac 16 khoan b
tri thanh tirng nhém trong kham céach nhau 50 m
doc theo 16 DVTG-80. D& dam bdo d6 chic va kin
clia d4t d4 xung quanh miéng clia 15 khoan, phan dau
clia 16 khoan dwoc |ap dat 6ng chéng dai 6+12 m va
chén vira xi mang.

_Chon may khoan, may bom rira: v6i dic diém
diéu kién dja chat-md, chidu sau va duo'ng kinh
khoan yéu cau, chon may khoan WDP-1C ciia hing
OMAG véi néng suat 13 m lph va dan dong bang khi
nén. Bé bom rira 16 khoan st dung 2 may bom WT-
30-2PB lwu lwgng 5 m*/ph va st dung khi nén.
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5. Thiét ké tram thu khi trén mit dét

Vi tri dat tram thao khi métan dwoc lwa chon
tai mirc +120 va cach tram quat gié khoang 70m.
Vi tri nay dap (rng yéu cau an toan cho ngudi va
cac.cdng trinh xung quanh; dong théi dam bao hé
théng dwong éng ngén nhat tir clra 16 dén tram
thao khi nham giam chi phi du tu.

Tinh toan chon quat dé hoa loang khi métan:
theo tinh toan lwu lwgng hén hgp khi 1a 14,7
m*/ph.

Véi ham lwgng métan tdi da 80 %, lwu lugng
gi6 s& can cung cap la 434,5 m®ph dé hoa
loang khi xuéng néng d6 1 %. Do vay, cén
trang bj 2 quat gi6 FKPa-50; dé hut khi métan
sé& st dung 2 Injector (n&ng suét hat 10 m%/ph;
ap suat 0,7 MPa).

Pidu khién quy trinh cong nghé tram thao khi
métan nh& bo didu khién PLC gém modul du
vao, dau ra, ddu vao ky thuat twong ty va dau
nhiét 3o. Ghi nhap va lwu trir s6 liéu, hién thi quy
trinh nh may tinh cong nghiép, cdp ngudn tir
UPS va giam sat qua video.

Cac thiét bi ctia tram thao khi métan dwgc bao
vé bdi hé théng canh bao tw dong khi ap suét,
nhiét do khi trong dwéng éng va céc gia tr cai dat
khac cla bo diéu chinh vugt ngtrong cho phép.

Piéu khién hoat dong cta tram dugc lap trinh
va thyc hién bang tay hodc ty dong; chuyén ddi
ché dd béng phim trén ban diéu khién. T so db
hién thj cé thé didu khién, theo déi tinh trang hoat
dong va acac nguyén nhan sy cb cia thiét bi.

6. Danh gia hiéu qua thao khi métan

N&ng cao séan lwgng khai théc 16 chg: 16 chg
VID khai thac véi san lwong theo ké hoach 759
T/ng-d [3]. Trwdc khi thao khi, o thoat khi tuyét
déi 1a 0,8 %. 2323,2=18,59 m*/ph, twong &ng voi
lwu Ivong thoat khi twong déi 35,27 m*/T.ng-d.

Ap dung bién phap thao khi, d thoat khi tuyét

dbi giam 4,64 m*/phut; twong ng do thoat khi
twong déi gidam 8,80 m*/T.ng-d. Nhw vay, v&i lwu
lvong gié cép cho 16 chg nhw thoi diém treéc khi
thao khi, 106 chg cé thé tang thém san lugng
A=759.8,80/(35,27-8,80)=252,43 T/ng-d hay twong
duong voi 33,3 %.
. Hiéu qua vé théng gié6 mé: kinh nghiém thao
khi & mé Khe Cham [1] cho thdy, ham lwgng
métan trung binh trong luéng gi6 thai trwdc khi
thao khi la 0,8 %:; sau khi thao khi con 0,6 %.

Lwu lwong gié can cép cho 16 chy la Q=2323,2
m®/phut va do thoat khi tuyét ddi gidm (0,8-0,6)
%.2323,2=4,65 m°/ph. Néu trong ludng gi6 thai
van duy tri ham lwgng métan nhw truéc, lwu

lwgng gi6 sach cin thiét cho 1 cho sé& giam
4,65/0,8 %=581,25 m’/ph - twong duwong véi
lvong gié yéu clu ddi vai 16 chg binh thuwdng &
mé c6 khi hang thép!

Hiéu’ qua vé duy tri hoat dong 16 chg: théng
thwéng, hé th6ng kiém soat khi dat gi¢i han canh
bao 1a 1 % va dat 1,3 % sé& ngét dién tw dong.

Khi ap dyng gidi phap thao khi, trong It_.léng
gi6 thai tir 16 chg ham lwgng khi twong ddi 6n
dinh va gidam 0,2 0,6 %, xa mic canh bao va
nguwdng cét dién. Nhw vay, thdo khi métan
khéng nhirng ting cwdng an toan trong ham 19,
ma con gitip cho cac hoat déng san xuat duy tri
&n dinh, gép phan ting san lvgng khai thac va
nang cao nang suét lao dong.

7. Két luan

< Khi md Mao Khé chuyén dién khai théc
xubng cac mirc dén -300, o chira khi trong céc via
than sé tang lén. Thao khi métan tir via than sé lam
gidm dd thoat khi vao 16 ch¢ cling nhw néng cao
mtrc d§ an toan san xuét, ting san luvgng khai thac
va nang suét lao dong.

% Bién phap thao khi ap dung cho 16 ch¢ V9D
nho cac I8 khoan vach két hop v6i I8 khoan try via
than vé phia trwéc guong khai thac cho phép giam
ham lwgng métan 0,2 0,6 %,

% Gidi phap dé xuét tao tao diéu kién thuan loi,
chl déng trong viéc 1ap ké hoach théng gié va khai
thac; ddng thdi m& ra mot huéng di méi vé kiém
soat va phong chéng chay nd khi trong khai thac
ham 16 nuéc ta.0d
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SUMMARY

The paper suggests the technology |
using the water power to exploit one part

of manganese ore besides with the
present exploitation technology. The new
technology caught decrease the efficiency

Bang province.

of exploitation for manganese ore in Cao i i

GIAI PHAP THAO KHi...

(Tiép theo trang 57)

SUMMARY

i Planned by Mao Khé Coal Company
- development will move below the horizon -
150 m with the extraction of 2.0 million

tons of coal per year. At deep horizon, the .

gas contained in coal seams increases, |
. especially for Mao Khé-higher category
 gas-coal mine. Degassing solutions to
reduce methane emissions in exploitation
of V9D-coal seam down to 8.8 m*T.24h
and mining production in longwall
increased by 33 %. Gas concentration in
the exhaust air flow decreased by 0.2:0.6

%, while the frequency of the automatic ||§

power outage decreases markedly. It also
provides safety and increase the
production of coal mining at deeper levels
in Mao Khé mine in particular, as well as
in other coal mines of our country as a
whole.
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SUMMARY

Soft-starters have been widly applicated
in industry and their efficiency on production
is very clear.

The article refers to the
author's study design and manufacture a |
low-capacity ~ soft-starter and results |
observed phenomena occur when using the |
starter launch the motor. '
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SUMMARY

By simulation on the models authors of :'
the paper have described the influence of |

the arc furnace to the quality of the electric
grid and proposed solutions to improve the
it'’s quality meeting the requirements of the
Standards IEE 519.




