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iEu khién da vach trong cac 16 chg 1a mét
1D cong doan phirc tap, doi hoi chi phi lao

doéng 16n va tén kém trong day chuyén
'cong nghé khai thac than 4 cac md ham 1o, Két
qud danh gia dac diém diéu kién dia chat tai
cdc mo hadm 16 ving than Quang Ninh cho thay
phan I6n d& vach thudc loai dé sap d8 dén sap
dé trung binh[1][2]. Do d6, viéc diéu khién loai
da vach nay nhin chung 14 khéng gap kho khan.
Tuy nhién, tai mot s6 via hay khu vuc, da vach
biéu hién & trang thai bén vilng kho sap nhu:
Via 4 - m6 Khe Chuéi - Cong ty 91-Téng Cong

ty Déng Béc, via 10 khu Trang Khé hay via 15
khu Ill- Céng ty than Quang Hanh,.

Cac via than nay déu la cac Via than cé
chiéu day trung binh, géc déc via nghiéng dén
déc nghleng, vGi diéu kién da vach bén viing
khé sap dé da gay khéng it khé khin, trd ngai
trong viéc lua chon cong nghé khai thac. Do do,
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viéc nghién clu ap dung cac giai phap dleu
khién da vach khé sap dd nay la hét siic can
thiét.

Dé khai thac hiéu quad va an toan cac via
than c6 da vach bén vitng khoé sap dd, tai mot
s6 nudc trén thé gidi da s dung cac phudng
phap diéu khién vach khac nhau phu hop véi
titng diéu kién via nhu chén 16, pha hda hoic
hoac ha tir tir da vach. Diéu khién vach khoé sap
dd bang chén 16 ¢6 chi ph| tinh cho 1 tan than
khai thac 16n, diéu khién da vach ha tir tir chi
phu hgp v6i da vach cé kha nang ha véng ma
khéng bi pha hiy dang ké & cac via c6 chiéu
day khéng qua 1 m nén thuc té cac phudng
phap nay it dudc ap dung Vi vay, viéc diéu
khién d& vach kho sap dé van dudc thuc hién
chl yéu theo hudng pha hda nhung vdi nhiéu
gidi phap khac nhau, song tap hop lai theo hai
huéng chinh.
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Hudng th( nhét, sir dung cac gidi phap tac
doéng truc tiép nhu khoan cac 16 khoan dai phia
trudc guong khai thac tif cac dudng 16 chudn bi
cla via khai thac ho#c tir cac via Ian can hay tur
khéng gian phia trén via, sau d6 nap nd min om
hoic bom héa chét truong nd véi ap suét cao
dé lam tang dd nit né va lam gidm d6 bén co Iy
- da clia da vach ciing nhu kha nang tach I6p
clia cac |6p da vach hoadc s dung giai phap
dao cac 16 thuong vach phia trudc dé lam yéu
so b da vach. Sau d6 diéu khién da vach bang
pha hoa toan phan. Céc giai phap diéu khién da
vach kho sap dé theo huéng nay da dudc ap
dung thanh céng tai cac moé ham 16 ving
Donbass.

Uu diém cla phuong phap nay la loai trir sap
dd vach dot ngdt, cho phép st dung cac loai vi
chéng v6i tham s6 binh thudng dudc ché tao
san. Nhudc diém co ban cla phuong phap la

phai dau tu trang thi€t bi, cong nghé phic tap,
chi phi 16n. So d6 céng nghé sl dung khoan né
min phia trudc guong lam gidm tinh chat bén
viing clia da vach thé hién trén hinh H.1.

DPé thuan lgi va gidm chi phi trong qua trinh
khai thac, cac giai phap gian ti€p (hudng th
hai) nhdm giam tai tdc dong cla khdi da vach
khé sap dd dén lubng guong khai thac nhu: sir
dung céac loai vi chéng ddc biét cd kha ning céan
bang tai trong; Diéu khién da vach bang cac dai tru
than bdo vé: Cac tru bao vé nhan tao badng hang
cum cot hoac hang cii lon gé hay bang cac dai
than luu.... Uu diém clla cac gidi nay la dé thuc
hién va khéng doi hdi trang thiét bi tién tién. Tuy
nhién, nhudc diém cla gidi phap nay la gay phitc
tap trong day chuyén céng nghé khau than dan dén
gidm nang suat va hiéu qua khai thac. So do cong
nghé khai thac va diéu kién vach bang cac dai than
lutu dugc thé hién trén hinh H.2.
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H.2 . So d6 cong nghé khai théc cot dai theo phuong, kh&u bang khoan né min,

diéu khién d& vach bang dai than luu

Tai Viét Nam, trong qua trinh khai thac tai cac
mé than ham 15 viing Quang Ninh cling da gap mot
s6 via than c6 diéu kién da vach kho sap dé nhu:
Via 5 khu Canh Ga mé than Vang Danh, via 15 Bac
Bang Danh mé than Cao Théng hay via 46 mo than
Héng Thai. P& khai thac cac via than nay, Vién
Khoa hoc Céng nghé Md d& phdi hgp véi cac don vi
san xuat nghién c(u va dua va ap dung so do cong
nghé khai thac budng - 16 chg, diéu khién da vach
bang cac dai tru than bao vé (hinh H.3). Két qua
cho thdy, cong tac khai thac 16 chg dam bao an
toan, cac chi tiéu kinh t& ky thuat dat dugc va gia

thanh khai thac & mlc c6 thé chdp nhan dugc. Tuy
nhién, phuong phap nay van con cac ton tai la san
lugng va n&ng suét lao dong con thap (san lugng tir
2000+5000 tan/thang, nang suét lao dong tir 1,6+2,
2 tan/cong), d4c bidt 1a chi phi mét 16 chudn bj va
tén that than cao (chi phi mét 16 tir 30+42 m/1000
tdn, t8n that than tir 33+40 %), 16 chg phai chuyén
dién nhiéu trong mét phan tang khai thac.

T kinh nghiém diéu khién @4 vach ciing nhu
diéu kién thiét bj ky thuat hién c6 tai cadc mé ham
16 ving Quang Ninh cé thé thay ring, trong gian
doan hién nay, viéc ap dung cac giai phap truc
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tlep dé diéu khién da vach khé sap d8 nhu khoan
né min tién trude hoac sir dung hoéa chat 1a kho
c6 thé thuc hién dudc do chi phi dau tu thiét bi
I6n va c:ong nghé phlc tap. Nhu vay, khi khai
thac cac via than c6 da vach khé sap dd trong
nuéc van phal thuc hién theo glal phap gian tlep
Tuy nhién, can xem xét giai phap diéu khién
vach theo huéng thay thé tru than bao vé bing
cac tru bao vé nhan tao trong diéu kién phu hop
cling nhu xem xét gidi phap diéu khién bang dai
than luu & via déc nghiéng trén co sd kinh
nghiém cé dugc tai Trung Quéc.

H.3. So dé cong nghe khat thac buong 6 chg cT:eu
khién da vach bang cac dai tru than &p dung tai via
46 ma than Hong Théi.

TU phan tich trén mét sé gidi phap khai thac va
diéu khién da vach kho sap dd tai mot s6 md ham
|6 vling Quang Ninh dugdc dé xuat 4p dung nhu sau:

+ Sd dé céng nghé khai thac cot dai theo
phuong, diéu khién da vach bang cac dai tru bao
vé nhan tao ap dung cho diéu kién via than co
chiéu day trung binh, déc thodi dén nghiéng.

+ S0 d6 céng nghé khai thac cot dai theo
phuong, diéu khién da vach bang cac dai than luu”
ap dung cho diéu kién via than c6 da vach thudc
loai sap d6 trung binh d&n khoé sap d6 cé chiéu day
trung binh, via déc nghiéng dén déc diing
(a=45:70°).

Dac diém clia cac so do cdng nghé va giai phap
diéu khién diéu khién d4 vach nhu sau.

1.So do cbng nghé khai thac cot dai theo phuong,
diéu khién da vach béng cac dai tru bao vé nhan tao

V& ban chat, so d6 cong nghé nay tuong tu nhu so do
cbng nghé khai thac cdt dai theo phuong, diéu khién da
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vach bang cac dai tru than. Biém khac biét & chd, trong
diéu kién da vach cho phép cb thé thay thé tru béo vé
than bang cac tru bao vé nhan tao nham gidm t6n that
than trong cac tru bao vé va gidm bét khéi lugng dao 16
chudn bi méi cling nhu khéi lugng chuyen dién. Tru bao
vé nhan tao dugc lam bang ciii lon gd hodc cac hang
cum ct dé thay thé tru than trong céc cot khaithac.

- Cong tac chudn bi va khai thac: Cot khai thac
dugc chuan bi bing cach dao cac dudng 16 doc via
van tai va théng gi6 clia tang tir trung tam ra bién gi6i
khu khai thac, sau d6 dao cac thugng 16 thugng néi
théng mlc théng gié va van tai, chia khu vuc thanh
céc cot cb chiéu dai theo phuong nhd hon budc yay
thudng ky clia da vach co ban. Sau khi két tho: khai
thac mdi cot dé lai tru than bao vé cot, théng thi.ong la
tr 8 + 10m. Cong tac khai thac dudc thuc hién theo
hudng khdu giat tir bién gidi vé trung tam, cong tac
khau than dugc thuc hién bang phudng phap khoan
nd min, chéng giir bang 16 chg bang vi chdng gd hosc
vi choéng thly luc véi chiéu cao khau tir 2,0:2,2 m.

- Cong tac diéu khién da vach: Diéu khién da vach
theo phuong phap ha dan trén cac dai tru bao vé
tuong tu nhu so d6 coéng nghé khai thac budng - 16
chg, trong d6 cac dai tru than gilta cac budng khau
trong so dd trén sé dugc thay thé bang cac dai tru
nhén tao dugc xay dung tif cac loai vat liéu nhan tao
hodc xép cli Ign gd nhdm muc dich gidm t6n that
than, chi phi mét 16 chuén bj va chi phi chuyén dién
khai thac. So db céng nghe khai thac 1o chg va giai
phéap diéu khién da vach thé hién trén hinh H.4.

2. So do cong nghé khai thac cét dai theo
phuong, diéu khién da vach b3ng cac dai than luu

Déc diém co ban clia so dé cong nghé nhu sau:

- Cong tac chuén bj va khai thac: Khu vuc dugc
chuén bj theo so d6 cdng nghe khai thac cot dai theo
phudng, nhu sau: Dao 16 doc via théng gid va van tai
cho 16 chg. Tu vi tri gidi han cla khu (hodc cdf) khai
thac, dao 16 thugng néi gilta hai |6 théng gié va van tai
clia tang (ho#c phan tang) lam 16 thudng khdi diém khai
thac 1o chg. D st dung lai 16 van tai cla 16 chg tang
trén (hoZc phan tang trén) lam 16 théng gié cho I6 chg
tang dudi (hodc phan tang dudi), dao 16 song song
chén chg cach I van tai 4 + 6 m vé phia trén theo chiéu
déc 16 chg. Gilta 6 van tai va 16 song song chan chg
dao cac 10 ndi, khodng cach cac 16 ndi tir 5+8 m dé tao
I6i di lai 1&n 16 cha va thu héi than trong céc dai than luu.
Céng tac khai théac 16 chg duge tién hanh theo hai giai
doan. Giai doan 1: khau, chdng guong I chg va Iuu than.
Giai doan 2: thao, thu héi than trong cac dai than luu.

- Cong tac diéu khién da vaeh: Trong qua trinh khau
chdéng guong 16 chg, da vach phia sau 16 chg dude do
bang phan than Iuu. Sau khi thao thu héi than & cac dai
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than luu, da vach tur sap d8 chén I8p khodng trong da
khai thac. So dd céng nghé khai thac cbt dai theo
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phuong diéu khién da vach bing cac dai than luu thé
hién trén hinh H.5.

H 4 So dé cong nghe khai thac cot dai theo phu’dng, d’:eu khlén da vach "
ha dan dén trén céc dai tru bao vé nhén tao

Tl cac gidi phap diéu khién vach dé xust va dua
trén hién trang chudn bj san xuét tai cac mo, Vién
KHCN M6 da phéi hop véi Céng ty than Quang Hanh
Iua chon 16 chg mitc -50——7 via 15 khu Il @& trién khai

ap dung thr nghiém giai phap diéu khién vach bang
cac dai than luu. Khu vuc co diéu kién dia chat via nhu
sau; via than c6 chiéu day thay déi tir 1,2+2,1 m, trung
binh 1,6 m; gbc déc via thay déi tir 40+55°, trung binh

48°. Vach truc tiép 1a 16p bot két phan 16p méng dén

trung binh, phan bd déu theo ca dudng phuong va
huéng déc véi chiéu day tir 312 m, trung binh 7 m. Ldp
bot két sat via c6 mau xam den phan 16p chiéu day 0,5
m, tiép dén 1a 16p bot ket mau xam phan 18p trung binh.
Vach truc tiép thude loai bén viing trung binh dén bén
vimg. Trong Iugng thé tich trung binh y=2,66 G/cm?;
cudng do khang nén trung binh §,=58 MPa. Vach cd
ban 13 16p cat két hat min dén tho doi cho la san két,
cu0| két tao thanh tap da bén ving cb chiéu day tir
3;5—22 m trung binh 11,2 m. Vach thuéc loai bén viing,
kho sap d8. Trong lugng thé tich trung binh y=2,64
Glem®: cudng do khang nén trung binh §,=70 MPa. Tru
trifc tiép 1 18p bot két day tir 4:20 m, trung binh 5 m
thudc loai 8n dinh trung binh.

Trén co sd thiét k& dugc phé duyét, cong
nghé da dudc trién khai trong thuc t& san xuat tir
ngay 17/10/2011. Tinh dén thang 3/2012, 16 chg

thtr nghiém da khau chong dugc 42 m theo
phudng va tao va thu hdi dugc thanh cong 8 dai
than luu. Phan chiéu dai con lai do diéu klen dla
chat khu vuc ¢b nhiéu thay déi, géc déc V|a giam
(nho hon 450) va da vach c6 xu huéng giam do
bén tai mot sé vi tri tai nlra trén 16 chg. V6i diéu
kién dia chat nhu trén da khong con pha hgp dé
ap dung sd dé céng nghé cét dai theo phu’dng,
diéu khién da vach bang dai than luu. Do vay,
Vién KHCN M va Coéng ty than Quang Hanh da
théng nhat dimg ap dung thif nghlem cong nghé
va dién 16 chg con lai dudc chuyén déi sang ap
dung cbéng nghe khai thac khac phi hdp véi diéu
kién dia chat thuc té.

Qua hon 4 thang trién khai ap dung, cong nghé
th{r nghiém da cho cac chi tiéu nhu san lugng trung
binh 1.206 tan/thang, nang suét lao dong dat 2,5
tan/cong. So vdi thiét k& cac san lugng khai thac
dat dudc chi bang khoang 25 %, nguyen nhan la do .
diéu kién dia chat khu vuc thay ddi theo hudng
khéng phu hop cho ap dung cong nghé. Ngoai ra,
day la cong nghé mdi lan dau tién dugc ap dung
nén céng nhan mat nhiéu thoi gian dé hoc hdi va
dtc rat kinh nghiém. Mac du chua dat dudc céc chi
tiéu kinh té-ky thuat nhu du kién, nhung qué trinh
ap dung thif nghiém da cho thdy rang gidi phap
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cdng nghé khai thac va diéu khién da vach khé sap
d8 b&ng cac dai than Iuu da gidp cho guong 16 chg
hoat déng 6n dinh. Viéc luu than tam thdi phia sau
lubng pha hda da dinh vi cac cot chéng, dam bao
viéc duy tri tam thoi da vach phia sau 16 chg. Khi
thu hdi than luu qua clra thao, da vach véng va sap

ds mot cach tif tir khéng gay nén tac ddng 16n ién
16 chg. Tl két qua ap dung thir nghiém co thé
khéng dinh, giadi phap diéu khién da vach bing cac
dai than luu da dap (ng dudc yéu cau trong diéu
kién vach khé sap dé tai 16 chd via 15 khu lll-Céng
ty than Quang Hanh.
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H.4. So dé cong nghé khai thac cot dai theo phuong, diéu khién da vach béng cac dai than luu

Tiép d6, cong nghé khai thac cét dai theo
phuaong diéu khién da vach ha dan dan trén cac
tru bdo vé nhan tao bang cii lon gé cling dudc
dua vao ap dung tai via 4 mé Khe Chudi - Céng
ty 91. Khu vuc via ap dung c6 chiéu day via tur
2,0+3,8 m, trung binh 2,7 m, géc déc tir 5:40°,
trung binh 29°; Via ¢6 cdu tao phc tap, trong via
co tir 1+10 I16p da kep véi chiéu day da kep tur
0,01+1,56 m, trung binh 0,16 m. Than via 4 thudc
loai antraxit trong lugng thé tich than nguyén khai
y=1,70 Glcm?. Vach truc ti€p |1a tap bot két mau
xam sang, ran chéc, day tir 7,2+7,7 m, trung binh
7,45 m, phan I6p trung binh dén day, it n(t né tao
thanh I16p vach 6n dinh. Vach cd ban 1a tap cat
két hat trung binh mau xam ran chdc c6 chiéu
day tor 7+12,3 m, trung binh 9,65 m, phan I6p
day, it n{tt né thudc loai bén viing, khé sap dé.

Cong nghé da dugc trién khai trong thuc t&
san xuét tir ngay 26/3/2012 dén ngay 3/5/2012,
sau hon mét thang trién khai ap dung céng nghé,
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16 chg da khau va tao dudc hai dai tru diéu khién da
vach. Dai tru dau tién bang cii Ion gb két hop véi cac
tru than bao vé, dai tru thir hai hoan toan bang ciii lon
g6. San lugng khai thac dat tir 250+-300 T/ngay-dém.
Qua theo doi thuc t& san xuéat cho thay, cac hang ciii
lon tao dai tru d4u tién va dai tru thir hai tuong déi én
dinh khi phan da vach phia sau 16 chg da sap dé, diéu
d6 chimg té dai tru bdo vé nhan tao c¢b thé thay thé
cac dai tru than.

Trén cd s cac giai phap diéu khién vach dé xuat
va thuc t& trién khai 4p dung thlr nghiém giai phap
didu khién da vach bang cac dai than luu tai 16 chg
mitc -50+-7 via 15 khu Ill - Céng ty than Quang Hanh
va |5 chg mic +300++360 via 4 md Khe Chudi - Céng
ty 91 c6 thé nhan dinh réng, cac giai phap diéu khién
da vach dugc dé xuét 1a cé tinh thuc tién va phi hop
vai didu kién dia chat-ky thuat clia cac md ham o
viing Quang Ninh. D& phat huy dudc hiéu qua cla
céc giai phap cong nghé, can tiép tuc Iuia chon va trién

(Xem tiép trang 40)
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4. Két luan

 Phuong trinh dién ap (13) c6é st dung céac hé
s6 K trong ma tran dién cam (rng dung md phéng
ddng co cao ap 6kV trong lwéi trung ap clia cac
mé 16 thién cho cac két qud phu hop voi cac
nghién ctu da dwoc cong bd ciing nhw phi hop
voi cac div liéu do lwong thire nghiém.

< Déi chiéu v&i cac yéu cau vé chat lvong dién
nang cla IECB6100 va theo Luat Pién lwc da duoc
Chinh phl ban hanh, cac két quad nghién ciru cho
thay chét lwong dién ap cla luwéi 6 kV & cac md 16
thién (dang khong sin clia dwdng cong dién ap)
can duoc cac nha quan Iy va van hanh luéi dién
md quan tam cai thién.O
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Nguwoi bién tap: Pao Bic Tao

SUMMARY

The paper shows the way to build up the
maths equations of synchronous motors as
well as the methods for -calculating
inductance matrix's K factors. Base on the
comprehensive voltage equations |
concerning these factors a Matlab model of |
synchronous machines has been built. This |

model also used to simulate 6kV network
for analyzing voltage quality at the mines.
Some important quantities, especially
harmonics, caused by 6kV synchronous
machines' over excitation will be compared
with real time measurement to find out
solutions.
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DANH GIA KET QUA AP DUNG...
(Tiép theo trang 62)

khai ap dung th nghiém giai phap cho nhiing
diéu kién pht hgp nhidm cé thém co sd thuc
t& d& danh gia hoan thién, tir d6 phat trién ap
dung gidi phap cong nghé diéu khién vach
cho cac khu vuc khac tai vung than Quang
Ninh.Od
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Ngwéi bién tap: Nguyén Binh

SUMMARY

After providing the mining conditions,
this paper refers to the selection of the
solutions for controlling the ground
pressure as well as the flowsheets applied
to the coal seams N° 4 at Khe Chudi coal

mine and N°15 at the area Ill of Quang
Hanh coal mine. Further more, the author

also introduces the technical anh
economic index obtained after applying
these flowsheets.



