
ryp weLtc 6u9t+l tlu?tl lQt+t
e d9 u1tp al c?^ itl ?G - c :tgp weqc quplt teqtt
e d? u?!p at cQ^ lttt ee - q :bueqt il qtil uefp
buqp prt dg u1p eqd os qcew i?p n?p gp aS
- e :bugt+l hl ALU buqp pt d9 eqd os qcery 'L H

'7 ;1 6uo4 nqu gl l?trll conp 6ugql fll oqt 6uQp

?^ dg uQrp e4r6 eqd os d; u9,(n6u oeqi eLtd lgru
l?p Lueqc aol uoqo O^ oeq aloJ i{1 u9,(n6u gp og

'zn>tn oc uqnl igp ueqc 6u9q>t
qupq lQ'..|I cec,.o uQc 'zfl<'fl 9c ugnl el lep lueq.r
Llupq leql e ']gp ueqc er,(px rq1 :pl pnb l?y

'(c'I H) 006 uoq ugl o06,]our 6uqql nl 4rql dE u€rp
cgn4 eqd lon^ 9s h ueu 006 6u9ql nl nql 6uQp
cqn4 eqd ]on^ rn de uorp op'6ugql n] nq] dp uorB
c4n4 eqd lon^ lep Lxeqo Dugql queq rpql p 6ugq1
nt 4Lil 6uQp ']gp rueqc er [px rq1 'rel con6N

'(q'I H) 006 uoq 9qu 096 t0Ll 6u9qr nl 4qi
de uotp conJl eqd lon^ es u9u 006 6ugq1 n1 nq1
6uop oonll eqd lon^ h de uorp op er Ans'6ugql
nl 4rql dp uorp nes eqd ureqo lgp ureqc qupq

leqt '.o 6u9rl} ni 4ql 6uQp 'lgp ueqo eL r(gx rqy
'c' I P^ q'l'H

ugrl ?] qui conp lpp udqc 6ugq1 p^ lgp ureqc qupq

leql dor.l 6uon4 req 6uo4 dg u?rp ol cg^ iql 9G
( l,) .In 01 - zn ,-Ln , 0n - 'In

:6upq gs dg uglq

^9LU 
req erlc dgc nq1 ugq er dg uQrp u?u e^ qulq

nqu ,(9p npp qcqc oC ort 6uop rgn Q1 $ rn dg
uorp uQc one d9 uorp tA^ ?t 6t 9s 0n de uot(l (0^
opq uec queq roql 6uoll 6u9r.l)i nl nq1 6ugp u91q

,igLu egc d-9" Oqt npp leq lpl !Qu) 0r0 !O] rgu ?^
d?11 lqu ngp conp ounc zM dgc os uon3 reH

-(6uqn1 op dg ugrq Igu epc pq
cer6 ue1 uonc npp leq !S] !9u) onE de uorp oe^ lPp
p,r dq;y 19u npp conp d9 uglq (gLu req elc tM dgc
os uonC 0M d9c 4tl] uonc ]9u 'zlv\'rlv\ d?c os uonc
req oc :nequ 6ugr6 upol upoq oel ngc oc dg uglq
,(9u reg el H 6uo4 nqu qceLu lgu ZV€ p^ 1VB dP
u91q,(gur req 6unp 4s rgl 6uqqc 6ugq)i nl 4ql 6uQp
pn 6u9q1 n] 4rql d9 uQrp e{rb eqd ques os 96

'dg u91q riguu 6u1p eqd os 4l u?An6u oaql eqd

loLu lgp Lueqc col uoqc a^ opq alor tlultl Qr.u oel ?qc ?l
lglq] n4rc u?lq6u gnb 191 nQr$ ro16 3ni d?!l 9s rg1 6u4qc

^eu 
oeq req 6uoL1 9s lCnq] Dl 6unp 6u9t2 n]

nq1 uQp Duop e,r 6ugq1 nl 4ql dP uolp e4r6 eqd L
os d| ug,(n6u oaql eqd lour le-p ueqc col uow 0^ f,
opq ator qurq gLU nalLtl tpl6 ap t9] 6unqc [1] 6uot jf a
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d trqng th6i b6o hod Am. DiQn 6p dAu ra Uraz=U-sat

:0. Di6n 6p Uraz=0 lam dien 5p ra crla lC3 c[ng d
mfc bao hoa am Ura3=0. Lrlc d6, BJT d trang th6i
khod vd role K kh6ng c6 di€n.

Khi xiiy ra cham d5t trong khdi hdnh c6 15p role,
trong tAt cd cac khoi henh clng xu5t hien dong
dien thu tu khong 3ii,.tai cu6n dAu tam gi6c hd cta
bi6n 6p do luong xuat hi6n di6n ap thu tu khong
3uo. Tren cac dau vao cua cac b,dn 6p so pha BA1
vd BA2 nhin dugc di€n 6p vd ddng thu tu kh6ng.
Tuy nhi6n, do d khdi hanh cham dar dong thu tu
kh6ng ch6m pha sau di€n 6p th0 tu khdng nen d
cIAu ra cia bQ so pha ta nhan dugc Ur>Uz khi6n
cho diQn 6p ddu ra crla lCl c6 gia tri:

u*,=lr,I'l^*'^ u, !1u,,,u"",, (3)" l. R,./RotRu R3'
ldm khu6ch dai thu6t tc6n lC2 lat trang thai sang
bao hoa dLlong. Khi d6. didr 6p diu ra U,"2=U s61

E+12 V, tu C5 duqc nap dien. Dien ap tren tu tdng

D,, U

R7
n3

R2

dan theo qui luAt hdm mI r]c ='12 1-e vRr.cs Khi

dien ap tren tu bdng dien ap nguong U6s2 sE ldm
khuech dqi thu?t to5n IC3 lat trang thai sang bao
hao duong U,aa=U*sar =+12 V. Dien ep nay qua di6t
D1 vd di€n trd R11 dua toi cgrc g6c ctla BJJ ldm
BJT d5n b5o hod, ldm role dien tu K dugc cung
cap dien. N6 sC tdc ddng d6ng ti6p di6m thuong
md K trong m?ch cuQn cit CC cria mey c5t lam
m6y c8t tec dong c5t dien.khdi hirnh.

M6 hinh role duqc thi6t ke tren day c6 uu di6m
la che d0 ldm vi0c crla role kh6ng phq thuQc vdo tri
s6 crja ddng thu tU kh6ng. Mat khac, role c6 thd
lam viec trong mQt ddi thay 06i r0ng cria g6c pha

(Xem tidp trang 36)

pA1812

L11912

RI

R9

t'Rl
-l2t'
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E

R8

RA3 T3

H.2. So d6 nguy'n ty rob beo vQ chen lec cham ddt m6t pha

So d6 bao gdm c6c phln t& co bin sau: Hai
bi6n 6p BA2 va BA3 cung cdp diQn ap vao cho
mach so pha g6m hai clu chinh.luu V2, V3, c6c tU

lac va bO trir t?o boi khuech dqi thuAt toan lC1;
khu6ch dai thu?t to6n lC2 vd cAc dien tra R8, chiet
ap VR1 tAo thdnh mach so sAnh kh6ng deo;
khu6ch dai thuat toan lC3, cac dien trd R9, R1O,

chi6t ep VR2 va tu dien C5 ld mach tao thdi gian
tr6; tranzito BJT ld phdn t& thyc hien vdi tii li role
diQn til K. Role K c6 ti6p di6m thudng m& K ndm
trong m4ch crla cuon c5t CC cia m6y cit khdi
hdrnh cAn bio vQ (trong thgc te ti6p cli6m K cia
role diCn tr:, thudng di€u khi6n cuEn c6t CC cta
m6y cet qua mot role trung gian). Bien ap BA1 ve
cec lC 6n 6p tqo ngu6n nu6i cho role.

Nguy6n lf ldrm vigc c0a so dii: Khi khong c6
cham dat, d diu tam giec hA c0a bi6n 5p do ludng
HTM[4-6 khong c6 dign 6p 3uo, mach role kh6ng
aluqc cung cdp ngu6n nCn rote Clien tt K kh6ng c6
diQn, ti6p iti6m thudng mA K cia role A trang thai
m6, cuon cat CC kh6ng c6 den.

Khi xiy ra chqm clSt d khdi hdnh khec, t?i t6t ca
c5c khdi hAnh ti6u xuet hiCn ddng cliQn thu tg kh6ng
3iq.- Tqi cuQn dau tam gi5c hd cUi ulbn ap d; lgdnd
xu5t hien diCn ap tho tu kh6ng 3u6 c6 tr! hiQu dvhg ttr
(70+1OO).V. Tr6n c6c d6u viro cia cdrc bi6n ep so pha
BA1 vi BA2 nh6n dugc cliQn 6p vd ddng th* t',r
khong. Do d kh&i hinh kh6ng chqm ctSt ddng tho trJ
kh6ng ludn vuqt pha trudc dien 6p thu tg kh6ng nen
0 d6u ra c&a bQ so pha ta nhan duqc Ur<Uz khi6n
cho iliQn 5p dAu ra crla lCl c6 gi6 tri:

u-. =f1*Ru) Ru u._&u. <u__.. e\"'a' - [' ' R. .J Ro + Ru "' R, "' 
\ vnsl \ril

DiQn 5p ilAu vao kh6ng ctio crla lC2 nh6 hon
align 6p aIAu vio ttio n6n khu6ch dai thuat toen lC2

K

t.
I

-Et-
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Cac phu ki€n cAn thi6t di kdm vdi thiCt bi
Minimate Plus bao gOm:

* B0 nap dien cho thiCt bi Minimate Plus tar

ngu6n diQn th6ng thudng;
* C6p n6i thi6t bi Minimate vdi may tinh xech

tay hoic m5y in;
* Chuong trinh xir If s6 li€u BlastWare.
Sau khi do xong, ,c6c k6t qud tto sE ctuqc

chuy6n tir m5y Minimate Plus sang m5y vi tinh
bing c6p n6i. Sau tt6, th6ng qua chuong trinh
ph6n m€m chuyen dung BlastMate ll, k6t qud tto sE
duqc in ra theo cec tiCu chuAn hien hanh.

S6ng dap khdng khi

(Tidp theo trang 38)

gi0a-6p va-dong tht{ tqr kh6ng. Vi vay. se phu hop
voi di6u kien thuc te cac mang cao drp 6 kV d cdc
md vtng Qudng Ninh.O

TAI LIIiU THAM KHAo

1. Kim Ngoc Linh. Role beo ve cham d5t mot
pha c6 chgn lgc ding cho cec mang diQn m6 dien
ep 6 kV. Tqp chi COng nghiep Md, s6 5/2009.
Trang 52-54.

Nguoi bi6n tep: Dao Ddc TVo
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MinilVale Plu6

Dao dong coa ndn da't
V- S6ng dlmg
T- s6ng ngang
L- S6nq doc

Bai min

H.5. Nguy\n tdc do sdng chAn d6ng
do n6 min c1a Minimate Ptus.

6. Kiit luan vd ki6n nghi
ViQc nghi6n ct?u., 6p dung nh&ng c6ng nghe va

thiet bi tien tien nham nang cao hieu qui c6ng t6c
khoan-n6 min tr6n md l0 thi6n lA mOt viOc Idm cAn
thiLlt cia Viet Nam trong thdi gian toi. Di6u nriy
kh6ng chi ha gia thenh khoan-n5 min, md cdn
mang lai hiQu qud cho m6 lO thien, giam thieu 6
nhi6m toi mOi truong vd ph6t tri6n b6n vung.

Can c6 sU hEp tac chat ch6 hon n0a gic?a cac
trudng alai hQc, viCn nghien ctlu, C6ng ty C6ng
nghiQp. Ho6 ch6t m6 va c6c doanh nghiQp m6 trong
viQc tl6u tu, chuyen giao c6ng nghe va ca-c thiet bi
tren, phuc vU dec l\^rc cho c6ng tac khoan-n6 min n6i
riCng ve cho nganh khai thac m6 l0 thi6n n6i chung.O

TA LIEU THAM KHAo
1. Bti Hoang Bec, Bti Xudn Nam (2004). Hg

th6ng ctinh v! todn c6u (GPS) va Ong dtlng crja n6
trong khai th6c m6 l0 thi6n. Th6ng tin Khoa hoc ve
c6ng nghe m6, s6 z. Vien Khoa hgc vd c6ng nghQ
md. Hd NOi. Tr. 7-9.

2. Le Vdn Quy6n, Biri Xuin Nam, Nguy6n Dinh
An, NhO Vin Ph[c (2006). Kiem tra t6c d6'n6 vi
thoi gian visai khi n6 min tr6n cdc md 16 thi6n bdng
thiCt bi Micro Trap VOD. Tap chi Khoa hac ky thuat
M6-Dia ch6t, s6 chuyen d6 ngdnh KTLT. Truong
Dai hoc M6-Eia ch5t. Ha NOi. Tr. 50-52.

GlIM rilrltA iloc uA G0[G l{G[E il6

3. Nguy6n Dinh An, Biri Xu6n Nam (2006). Mo
ph6ng trinh tp n6 min vi sai tren may vi tinh. Tap chi
Khoa hQc ky thuat M6-Dia chat, s6 chuyen d6 ngdnh
KTLT. Trudng Dqi hqc M6-Dia ch6t. Hd NOi. Tr. 74-75. 

"4. B0i Xu6n Nam, Nguy6n Dinh An, NhO Ven
Ph0c (2006). D6nh gi6 chSn dQng do n6 min trdn
m6 19 thien bing thiet bi Minimate Plus. Tuy6n tQp,

b6o c6o HNKH lAn tho 17. Truong Dai hQc M6-Diar

5. Kwangmin Kim (2006). Blasting design using
fracture toughness and image analysis of the
bench face and muckpile. Thesis of Master of
Science. Virginia Polytechnic lnstitute and State
University, USA.
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