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NGHIEN CUU GIAI PHAP THUC HIEN TV BONG HOA
BOM THOAT NU'GC MO HAM LO

TS. KHONG CAO PHONG - Trwong Dai hoc Mé-Dja Chét
KS. VO HUY HOANG - Cty Cé phan Thiét bj dién-Vinacomin

wgh hoat nwdc la cong tac co vai trd hét strc quan

r trong trong cong nghiép khai thac mo, dac

biét la khai thac mé ham 16. Tuy nhién cong

tac thoat nwéc & cac mé ham 16 nwéc ta van

con lac hau. Voi thuc trang vé kha nang cda thiét

bi cong nghé ciing nhw vé ngudén nhan lyc cho

nganh Mg, tw déng héa cho bom thoat nwdc mo

ham 16 1& can thiét. Bai bao thwc hién phan tich vé

hé thdng bom thoat nwéc mo Viét Nam va dé xuat
phwong an tién hanh tw déng héa cho hé thdng.

1. Téng quan

Trong nganh cong nghiép mo, mot van dé duoc
hét cac cong ty san xuat hét sirc quan tam 1a van
dé thoat nuwdc. Lwong nwdc phat sinh trong qua
trinh khai thac Ia Ia rat I6n. Dac biét & diéu kién khi
hau nhiét d&i gi6 mua nhwe & nwéc ta thi lwong
nwdc trung binh thwéng cao hon nhidéu so v&i cac
nwée. Ngudn nwdc xuat hién trong qua trinh khai
thac & day 1a ngudn nwédc bé mét, phat sinh do qua
trinh muwa, 10. Lwong nwdc nay xam nhap vao cac
cong treong khai thac thong qua cac kénh dan tw
chay tw nhién. Bén canh dé la ngudn nwéc ngam &
cac mach ngam chay vao khu vure khai thac thong
qua cac mach nwéc trong long dat. Cudi cung
thwong xudt hién mét cach ngau nhién nhung rét
nguy hiém do dung lwgng rat lon. Nguon nwac nay
Ia cac tdi nwdc ngdm hodc cac hd ao chira nwdce
trén bé mat. Trong qua trinh khai thac cac thiét bj
khai thac cé thé 1am buc cac ngudn nudc nay lam
chung chay vao Mo. T4t ca cac dang ngudn nwoc
néu trén déu can dwoc dw bao va tiéu tan trong
qua trinh khai thac d& dam bao cho s lién tuc cua
san xuat cling nhw dam bao an toan cho may moc
thiét bi cling nhw cho con ngui [2], [5].

Qua trinh thoat nwéc gép phan dam bao cho
may mac thiét bi cling nhur con ngudi cé duwoc didu
kién lam viéc tét hon (moi trucrng kho réo). Tir do
né gép phan nang cao nang suét lam viéc ctia mo.
Khi lwgng nwéc phat sinh nhiéu ma khéng dwoc
thoat kip thoi co thé gay ra tinh trang ngép Ung cla

mé. Hién twong nay lam cho may méc thiét bi dé
dang bi héng héc (do ri sét, cham chap ...). Ngép
ung co6 thé lam ngén thong gié cuc bd trong mo.
Trong trwdng hop x4u, hién twgng ngdp Ung con
gay nguy hiém t&i tinh mang con nguoi.

Vé&i vai trd quan trong nhw vay thi thoat nwéc
can dwoc quan tdm dac biét trong cac md khai
thac. Tuy nhién trong cdc mé hién nay cac hé
théng diéu khién bom van con lac hau va duoc van
hanh hoan toan béang tay b&i cac céng nhan mé.
Viéc thao tac bang tay do con nguoi thye hién co
thé gay ra cac s cb do chh guan anh hwdng dén
hé thdng (quén dong, cat hé thdng, thao tac khéng
phl hop...). Trong thuc té hién nay, gia nhan cong
ngay cang tang, viéc tuyén lao dong trong Iinh virc
khai thac Mé ngay cang khé khan nén lyc lwong
lao ddng cua cac cong ty sé ngay cang khan hiém.
Coéng tac khai thac cla cac M6 thi ngay cang
xudng sau, mirc dd nguy hiém ngay cang I&n, nén
viéc giam thleu sé lwgng nguwdi van hanh dwon
ham |6 la can thiét. Bén canh dd, sw phat trién cla
khoa hoc k¥ thuat trong linh vwee do lwong, diéu
khién lam gia thanh cla cac hé théng tw déng hoa -
khéng con qua Ién [1], [6], [8].

Vé&i cac Iy do néu trén, cung vdi viéc tham khao
cac tai liéu clia cac nuwdc trén thé gioi, bai bao nay
thuwee hién nghién clru tim hiéu giai phap dé co6 thé
tién hanh tw déng héa cho bom thoat nwéc mo.

2. Cac phwong phap thoat nwéc tai mé ham 1o

D& thuwe hién cong tac thoat nuéc cac md ham
16 thwerng s dung hai phwong phap la: thoat nuwéc
tw chay va thoat nwéc cudng bilrc.

Thoat nwéc tw chay dwoc st dung & cac khu
vire dia hinh c6 dd déc cho phép, cac kénh, ranh
dan nwéc tw chay dé thoat nwdc cho moé hodc
thoat nwéc cuc bd cho mét khu vire. Phrong phap
nay c6 wu diém 1& gia thanh thap. Trong thiét ké
khai thac ngudi ta cling st dung cac kénh dan nay
dwoc thiét ké dé thu gom nuwéc vé mot bé chiva
khu vwe hodc bé chira trung tdm cho toan maé.
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Thoat nwéc cuwdng birc la phwong phap st
dung cac may bom cudng birc dé day lwong nuéc
phat sinh ra kh0| khu vue cong trwong H.1 [3]. (0]
hé théng nay gom c6 mét hdm bom (dwec bd tri &
vi trl ¢6 mrc thap nhét trong mé) chtra nwoc dugc
thu gom tir cac khu vire trong mé vé bang phwong
phap ty chay. Tai khu viec hdm bom dwoc bé tri
cac bom hat (thwong tir 3 dén 5 bom) nudc tir
ham va day nwéc vao hé théng mang dan thoat ra
ngoai trén mat bang. Trén mat bang Iwong nwée
nay co thé dwoc xtr ly va thai ra sOng, sudi nh& hé
théng thoat nwéc tw chay nhw trén. Giai phap
nghién ctru trinh bay & dwéi day la giai phap tw
déng héa cho bom thoat nwéc cwéng bire.

Mit bing thoat nworc tw chay

de 10D

Cac be'm noi voi
gian day

H.1. Thoat nwéc cudng bire trong mé ham 16
3. Pac diém ctia bom thoat nwéc mé Ham 1o

V&i chire ndng va nhiém vy nhw da trinh bay &
trén, bom thoat nwéc dwoc sir dung trong méd cé
nhirng dac diém chinh sau:

< Céng suét dong co: tir khoang 50 kW dén
1000 kW;

< Chiéu cao cét ap: tir khoang 70 m dén 300 m
(voi d6 sau khai thac ngay cang Ién nhuw hién nay thi
co thé hé thdng phai thiét ké thanh nhiéu tang bom);

< Diéu kién hoat dong: m0| trwdng c6 dé am
cao va co thé xuét hién khi nd;

< Dung dich bom: nwéc cé 1an nhiéu thanh
phén héa chat an mon.

Cac bom thoat nwdc mé thwong dwoc lap
thanh hé théng tir 3 dén 5 bom dé co thé thiec hién
viéc hoat déng theo yéu cau thoat nudc tai teng
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th&i diém déng thoi phai dam bao yéu té dw phong.
So dd nguyén ly b tri clia mot bom thoat nuérc tai
ham bom dwoc thé hién trén 0.

)

Van dai

Lurdi lpe =
ric iy

H.2. So dé bé tri bom thoéat nuwée mé hadm lo

4. Quy trinh van hanh bom 0

V&i cac dac diém nhw d& néu & muc 2.1, quy trinh
van hanh cta bom thoat nwérc mo co nhwng thao tac
khac so v&i hé thong bom nwéce thong thwdng. Quy
trinh van hanh nay gom cé cac buére sau:

% Kiém tra trwedc khi van hanh:

+» Khé&i déng bom;

% Tréng nom hoat déng bom;

+ Dirng bom.

4.1. Kiém tra trwéc khi van hanh

Kiém tra truréc khi van hanh la cong doan kiém
tra trwée khi dwa bom vao hoat déng. Trong cong
doan nay ngwdi céng nhan van hanh phai thuwc
hién cac cong viéc:

% Thir 1 - Kiém tra van chan l3p & duong 0 ong day:

% Thir 2 - Kiém tra cac thiét bi d& dong, cat dién
cho ta diéu khién ctia may bom;

% Thir 3 - Kiém tra thiét bj dién diéu khién str
dung dé dong, cét dién cho déng co’;

% Thor 4 - Kiém tra cap dan dién.

Ngoai cac yeu t6 kiém tra thuwong Xuyén néu trén
trong quy dinh clia cac Mé con ¢6 cac kiém tra dinh ky
vé dd an toan va cac hao mon clia hé théng.

4.2. Khéi déng bom

Sau khi thire hién déy du cac budc kiém tra & muc
0 neu céc thiét b diéu khién va may bom dam bao
yéu cau ky thuat thi ngudi van hanh sé tién hanh thuc
hién van hanh may bom theo trinh ty sau:

< Moi day nuwéc vao duong ong hat va bubng
bom. Do dac dlem dwong 6ng day dai, lvgng nudc
dw trén dwéng 6ng I&n nén viéc mdi nwéc co thé
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thirc hién baing cach: mé van méi trén dwdng ong;
str dung may bom moi hay st dung cac cong cu
mdi nwé'c bang tay;
< M@ van chan lap & ngay trén cb day bom ti
2 dén 3 vong ren dé dam bao trong qua trinh khoi
dong bom 4ap Iwc cot ap 1én canh bom khong qua
I&n, dong co kh&i déng gan nhu khong tai;
% An nat khéi dong & nut bAm diéu khién tir xa
dé d’ong dién cho dong co may bom, khi bom hoat
dong theo ddi ap lyc day clia may bom & dong hé

Ap suat mang

ap Iwe, khi tri s6 & déng hé ap luc dat gia tri cho
phep thi tiép tuc mé van chan lap & dwdng Ong day
dé& dwa nwéc vao dudng éng;

< Quan sat tri s6 dong dién lam viéc cla dong
co bom & dong hd dong dién;

% Khi ap lyc day clia bom tir dat gia tri xap xi
gia tri cot ap clia mang dan va dong dién lam viéc
twong trng voi gia tri lam viéc binh thwong cla
bom va bom chay &m thi két thic qua trinh khoi
dong may bom nwéce.
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H.3. Thiét bi phuc vu céng tac ty ddng héa bom thoat nwée mé hdm 16

4.3. Trong nom hoat déng bom

Khi may bom da hoat dong binh thuwdng ngu’m
van hanh phai luon cdé mat & vi tri van hanh dé
quan sat va lam nhikng vigc sau:

% Theo d6i chi s0 dong dién, dién ap lam viéc
clia may bom trén khéi dong mém, &p lyc day cta
may bom & ddng hd do ap lwc. Cac thong sO trén
phai & trong pham vi quy dinh;

< Theo dbi tiéng kéu clia may bom, tiéng kéu
binh thudng cia may bom phai ém va déu;

< Ghi chép day da cac hién tucmg do kiém tra
phat hién va bién phap da giai quyét vao s giao ca.

4.4. Dirng bom

a. Dirng médy binh thwong

Khi hét ca lam viéc can dirng may hodc c6 lénh
cla nguwdi phu trach ngwdi van hanh tién hanh
dirng may bom theo trinh tw sau:

% Quan sat trang thai lam viéc cia may bom
truére khi dirng;

< Dong van chin ngay trén c6 day bom cla
dworng 6ng day;

% An nut dirng & nGt bAm diéu khién tir xa;

% Khi may bom da dung cat dién may ngat,
dao cach ly, nglrng cung cép dlen cho déng co.

b. Dirng mdy khi c6 sw co:

% Khi dién ap clia nguén dién cap cho déng co
& ngoai gioi han;

< Khi may bom co tleng kéu khac thwéng;

% Khi thiét bi & ti diéu khién bi chay hoac co khdi.

Khi d6 phéi 1ap tic dirng may bom theo trinh ty sau:

% An nat dirng & nat bam didu khién tlr xa hodc
An nat dirng khén cap dé cat dién cho dong co clha
may bom;

% Cét cau dao cach ly nguon dién clia hé théng,
dong van chan trén dwcng bng day;

< D& nguyén hién trwcmg va bao cao ngay cho
ngum phu trach biét dé giai quyet sw cb;

» Ghi chép qua trinh di&n bién clia sy cb vao

sb glao ca;

% Chi dwgc dwa may bom hoat dong tré lai khi
da giai quyét xong dirt diém s cb va co y kién cla
ngwoi phu trach gidi quyét sy ¢b ghi vao so giao ca.
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H.4. Thuét toén didu khién bom thoét nuée mé ham 16

5. Tw dong hoa diéu khién bom

Hé thdng dwoc chia thanh hai nhém thiét

pé thie hién viéc t dong héa qua trinh bom thi < Cac thiét bj cam bién do lwong;
cac hé thong thiét bi dwgc dé xuat nhuw trén 0. % Cac thiét bj diéu khién, chap hanh.
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5.1. Hé théng cam bién do Iwong

Hé thong cac thiét bi cam bién do lwong cod
nhiém vu bién déi cac thong so ctia dai lwong vat ly
thanh cac tin hiéu dién dé cap cho bd didu khién
bao vé. Hé. thong thiét bi do Iwong gom co:

% Cac cam bién ap suét dé do ap suat duong dng
hat, dwong ong day va trén mang ong nham kiém tra
ap suéat lam viéc clia bom va kiém tra luong nuwédc
con trén mang ong dan dé thyre hién mdi bom;

< Cac cam bién nhiét d6 dung dé glam sat nhiét
d6 & cac & truc cla dau bom, nhiét do o truc dong co,
nhigt d§ dong co (nhiét d frong cudn day)

& Cac cadm bién do mirc dau dé dadm bao mirc
dau bdi tron cho hé théng d&m bao & mirc cho phép;

£ Cam bién do Iwu lweng nwdc chdy qua dudng
bng dé giam sat trang thai hoat dong binh thudng cla
bom (& ché dé hoat dong binh thwdng bom phéi tao
ra 4p sudt va luu lwong trén dudng 6ng);

£ Cam bién bao chay (khdi, Itra) cting nhw cam
bién bao khi mé tan nham giam sat an toan chay
nd trén hé théng;

< Cam bién thong sb dién ap (dong dién, dién ap,
pha...) d& dam bao an toan hoat dong clia dong co.

Ngoai ra dé xac dinh trang thai va so lwong
bom cho phép dwoc hoat dong thi hé théng can bd
tri thém cac cam bién mirc & ham bom.

5.2. Céc thiét bj diéu khién, chap hanh

Trong khi hdu nhw cac thiét bi chap hanh cia hé
thong bom thoat nwéc khéng co thay ddi nhiéu thi
thiét bj didu khién dwoc dé xuét thay thé cho he
diéu khién relay bang hé diéu khién dya trén nén
tang vi x& ly. V&i nhirng wu diém vuot troi vé dd tin
cay, kich thwéc mach didu khién nho, kha nang
thay ddi linh hoat hé dteu khién dwa trén nén tang
vi xt Iy la Ira chon tat yeu trong dleu kién hién nay.
Hé thdng diéu khién chép hanh gdm co:

% Bong co bom: déng co keo cho bom hoat dong

% Van méi: la cac var diéu khlen dong mé&
bang dién dé thyc hién cAp nwéc moi cho bom;

£ Van xa e (air): diéu khién xa khong khi trong
than bom dé thyc hién mdi bom;

< Van nang suét: 1a van dwoc digu khién bang
doéng co dé co thé thay ddi dwoc dé md trong qua
trinh hoat dong;

% Van mét chiéu: 1a van han ché ap suét tac
é’ong vao canh bom khi khéi dong cling nhu tranh
xung ap suat doi nguoe vé& bom khi dirng hé théng.

5.3. B6 diéu khién

B6 digu khién 1a thiét bi thic hién cac logic diéu
khidn cho hé théng theo yéu cau cong nghe Xu
hwéng hién nay cac bo didu khién dwogc str dung la
cac thiét bi didu khién 1ap trinh (PLC);

Bén canh céc thiét bi ké trén hé thong doi hoi
cac thiét bi phu trg khac nhw bom mai, relay trung

gian, contactor, may cét, hay cac thiét bj diéu khién
dong co (bién tan, khéi dong mém).

5.4. Thuat todn diéu khién bom

Thuat toan diéu khién cho bom thoat nuwéc
dwoc xay dung dya trén quy trinh van hanh hién
tai clla cac bom thoat nwéc mod két hop v@i cac
thiét bi va giai phap tw dong héa duoc dé xuét theo
phuong phap Grafcet trinh bay trén H.4.

6. Két luan

N6i dung bai bao da thyc hién tim hiéu trén tai
lidu va thuc té vé dac diém hoat o‘ong cla cac bom
thoat nwdc cho md ham 1o: dac diém hoat dong;
quy trinh van hanh. Tt ket qua thu duoc bai bao
da trinh bay khai quat vé van dé lién quan dén viéc
tw dong hoéa qua trinh hoat déong cho mét bom
thoat nuwéc md ham 16. Bai bao da dé xuat phuong
an b tri va st dung cac loai cam bién, thiét bi
chap hanh, diéu khién phuc vu cho viéc tw dong
héa bom. Tt hé thong d& xuét bai bao da dé xuat
thuat toan didu khién cho hé théng.

Tuy nhién dé co6 thé trién khai cu thé viéc tw
déng hda cho cac bom thoat nwéc md ham 1o thi
cac tac gla van con tiép tuc thwe hién cac nghién
ctru chi tiét sau:

% Nghién ctru tim hidu cac loai cam bién, thiét
bi chap hanh, diéu khién phu hop voi diéu kién lam
viéc clia hé théng (ap suét cao, do am I&n, yéu cau
phong né); -

< Nghién cliru thiét k& so dd nguyén Iy va lap
d&t cac thiét bi vao thuc té;

% Trién khai chi tiét cac thuat toan diéu khién,
viét chrrong trinh cho thiét bj diéu khién phu hop.

Bén canh bai toan tw dong héa cho mot bom
nhu dé xuét trong bai bo thi cac bai toan mo rong
tlep theo sé la: diéu khién tw dong hoa cho hé
thong bom; diéu khién giam sat hé théng bom két
hop véi cac hé thdng giam sat khac trong mé.0
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5. Két luan

Véi dac diém thanh phan vat chat mau néu trén,
c6 thé &p dung phu’0’ng phap tuyén trong lyc thu h0|
cac khoang vét nang co ich trong mau, tuy nhién can
Iy y la thanh phan khoang vat nang phan bd chd yéu
trong cap hat min nén rat dé méat mat trong qua trinh
tuyén. Sau khl thu hoi toi da cac khoang vat nang co
ich h'ong mau sé ap dung cac phu’ong phap tuyén tir,
tuyén dlen trong Iwe, tham chi st dung ca phuomg
phap tuyén noi dé thu hoi riéng ré cac san pham
quang tinh inmenit, zircon, rutin, monazit dat chét
lwong thwong pham. O

Nguwoi bién tap: Tran Véan Trach

SUMMARY

The paper introduces the material of titan
ore in the Binh Thuan red sand layer. The

authors also suggest the directions for
technology of processing to receive different
fine ores with necessary quality.

SO SAINH KET QUA...

(Tiép theo trang 27)
Nguwoi bién tap: V6 Chi My

SUMMARY
GNSS measurement is in fluenced by |

many difference error sources, such as |

atellite clock error, receiver clock orrer,
multi-path effect, the effects of ionosphere,
troposphere, the correction by the
eccentricity of antenna phase center... To
ble to get results when solving the satellite
positioning problem with high accuracy need §
o calculate the effects of those error
presented above for the |

sources
measurement. When calculate correction of |
receiver antenna height, can calibarate in |
two ways: (1) calculate correction for the |
‘measurement and then solving satellite |
ositioning problem or (2) solving satellite |

positiong problem and then

aper presents the

_calculate correction of receiver
height which presented above.

NGHIEN CUU GIAI PHAP...

(Tiép theo trang 37)

5. Nguyén Van Chung Tw dong héa hé théng
bom thoat nwére mé than Gidp Khau. LVTN. 2013.

6. Wu Jing, Chen Guojie. Design of coal mine
underground drainage pump monitoring and
controlling system based on PLC and touch screen.
MEC conference. Jilin. Aug. 2011.

7. Cong ty than Mao Khé-TKV. Quy trinh van
hanh cac thiét bi dién. Mao Khé. 2003.

8. V.S. Vutukuri, R.N Singh. Recent developments
in pumping systems in underground metalliferous
mining. Mine Water and The Environment. Vol 12.
Annual Isue. 1993. Pp71-94.

Ngwoi bién tap: Dao Diac Tao

SUMMARY

Water drainage is very importance ‘in
Mmlng industry, especnally in underground
mining. However, in our country, the
technology of water drainage in underground
mining is still obsolete. With the ability of
nowaday technology and the actual situation
of mining labour, automation for mining |

drainage is necessary. The paper mentions
the real analysis of mining drainage pump
| system in Vietnam and suggests automation
| solution for the system.

calculate |
_correction of antenna receiver height. This |
‘ results of absolute |
ositioning problem using two ways for |
antenna |
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