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DANG vAtt cHi -Trtrsng Dei hgc M6-D!a chdt

Emai I : le ngocd u ng200T@g mai l. com

1. T6ng quan

May khoan xoay c6u CEIIJ-2SOT duEc su dUng
rOng rdi tron cdc cong trucrng m6 l0 thi6n. Trong
qga trinh vQn hdnh, mdy khoan thucyng tiep xric vcyi
dat da co dO cung va c6c di6u kien dla'chat m6
kh6c nhau. He thong di6u khi6n c0a m6y khoan

X . t. \
c6n phai tu dOng di6u chlnh cdc thong s6 tam viOc
sao cho. phi hEp voi c6c di6u kien m6. Tuy nhi6n,
trong di6u kiOn vOn hanh thLrc tc d viet Nam, co. .X Anhi6u y6u t0 dnh hu&ng tcvi cdc dic tinh lam viOc
c0a m5y chua duEc tinli d6n

cho don lay cung chua co nhiou cOng trinh
nghie! cuu de c?p mOt cdch day d0 va cni tiet toi
c?c you to nay. vi vay, ung dung simurink Maflab
d6 mo hinh hoa que tiinn oOlg lrrc hqc k6nh quay
ty tron c6c m6y khoan xoay cdu, co xem xet den su
dnh hucrng c0a c?c you to dla chat s6 gi0p ph6n
biet duEc bdn ch6t va lam 16 hcvn cdc nien tuEng
xdy ra tr.ong .que trinh tam viOc c0a mdy. Tr6n co
sd do, da xudt duoc cdc tham s6 Iam viOc phn hEp
c0ng nhu lua chgn dugc cdc b0 dieu khi6n hEp ly
trong qua trinh v?n hanh m6y khoan xoay c6u.

Phucrng phap nay con cho phep khdo s5t sLr
dnh hucrng c0a c5c yeu to kc tr6n d6n c6c dic tinh
lam viOc c0ng nhu di6n bien que trinh que dg c0a
hQ thOng truyon dOng diOn m6y khoan. Tr6n ccy so
do, cho phep dLr b5o duEc cdc moi quan he doi vcyi
mOt he thong thqrc tu mo hinh tli thuydt. Day cung
la phucrng phap nghiOn cuu hiQn dai va tien ti6n,
khong chi trong cong tdc nghion cuu md con co th6
ap dUng cho c6ng tdc dao tAo, chuy6n giao quy
trinh cOng nghe va hieu chinh m6y khoan.

2. HC thong di6u khi6n k6nh quay ty vi x6y
dyng mO hinh to6n hgc

2.7. He thdng di€u khi6n kilnh quay ty trong
mdy khoan xoay ciu CE\L!-2SOT

scv d0 khoi mo ta nguyon ly dieu khi6n kenh
quay ty trong mdy khoan xoay cdu cELu-250T l2l,
[3], [7] duEc cho nhu hinh H.1. Trong do:

3 pha qua contactor K1 , aptomat F1, chinh ruu 3
pha thyristor;

qua cac dien tr& gidm dong R, aptomatF2 va chinh
Iuu mQt pha khong dOi xung;

dieu khi5n bdng c5ch cOng irn niQu tu DK va tln hieu
philn hoi diOn ap dOng ccv sau do khu6ch dai tin hiQu
dieu khi6n vd cung cdp cho khoi hieu chinh HC;

tinh tTnh va dOng cia hC thong, bdo ddm cho tin
hieu ra ducvc mOm m?i khi co sqr thay d6i dot ngOt
cOa tin hiOu vdo. No con co chuc ndng hiOu chinh
lai tin hieu dua vao khOi di6u khi6n xung pha xp
khi co t6c dO.ng c0a hoi tiep cdt va hoi tiep m6m
theo dong phan r/ng c0a dOng ccy khoan;

ta9 xung dieu khi6n va tao goc m& theo tin hiOu
dieu khien'

h6i diCn 6p dOng ccv d6 dua vo khuoch dai t6ng KDT;

dien ap kfch tu cho dQng ccy;

tao tfn hieu ti le .vcvi gong diOn phon L.png cOa dOng
ccv khoan dua vo khoi khuoch dai KDT; c0a mac[
kfch tlr d6 dieu chinh dong kich tr/ cho dOng ccy
khoan. Tao tin rrielr hOi tiep cdt nhanh vd hoitiep
m6m theo dong phdn ung;

t0 dien xoay chi6u, co chuc ndng ddo chi6u quay
cho dQng ccy.

hr

Trc
edc

phi
f);
s; I

qu€
quy
quy

I

khu
I

l
(

rf,lm



E omz - g,0s'gH aimur ur0c

'g'H Llutl.t ugrl u0tq gql Iy eqdtV uols{sqnS lgr.ll
cnrl ngC 'V'H Llultl uglt uQtrt gl4l euldV uelsAsqns
!91.t) cnr] ngo 't'H rlutr.l ugrl uO[t ?r]] CCI
oc cNoc lgtll cnrl n93 'z'H rtutr.t nqu oqc qetley\l
e1c eol{ gp L{uU} dgl Ouqnll lgLu Ouoll dgl L{uprl}
conp !gL{),| n?c gp os 'dct L{uprl} conp ugo} L,lutr}

Ouonqd cgc ugrl enp qulL{ gtu 6unp ,{gx cQl^ or} grl
nc 6ugc cgc !:rp 

^?p 
Ig^ uQn nql lgLU dgc Ounc tf,I

IullnLUlS 'l_ggz-mgC ngc {eox ueoL,ll Agw fi {enb
L{ugI uOIp 6ugp ugr{nri Ougr.ll ?L,l 6ugqd gru cOI^
oL{c uor.,lc Bnl conp qe[By\ ),lullnuls LU?tu ugt.ld

ueor{I fgur fi fienb qugl 6ugqt 0q
Bgr{ rlu$l gtu gp qellBl l rullnuls 6unp 6unr1 't

(rpn)J_n

(nsoc+L)66_ lrn

(s L) 
lru

Wh-l'!
(ur)LJ_ d)

Dtx lp

%-l'l!*';'\

Ov) zloo'0=(00 ttzl'0)=(pn/rHn)-to
:r..lu!p cgx conp dg oeql ue dgll Igr{ 9s gU

(o t.) L'gt=(?'t-z)l(B'zL-tz)=
= [(ru n -0 n )1", nV] =( n V/", nV) -PIy

:HJ_Cly tlceu lBp rlcgnL{l

9s gq co,r'rp rlulp cgx el u;I gL,l lgx ngu 'cgrll lpy\l
'ztil'0y 'lgp [nb

rluJ] ugnb uotugy11 f iurN 'oc 6ugp 5nl1 ?n fip Anb
upc uor.u gy11 'y\ lru'N 'eJ L,luls oc Ougp op {enb
uol.ugy\ y11 lg '0u4r upL{d rupc uQlp 0ug1 p}l is
'6u4t ugl{d qceu uetO letl} gs 6upH - (etu/e,l)=nl lO
'6u4 ugL{d rlceu er} uOp 6ugr p}u ly '6u4r ugL{d
uQp 0uQO - nr 11 'oc 6ugp epb 6ugp uQp o4ts -'cPo
joc 6ugp dg ooLll tug dgn IgLl gs gH Lp :gp 6uol1

(o)

(e)

'! . nl ltl>l oz'B8l

'r> 
nllqr 

oz'BB + )Pn Lv', - [
AVZ< rpn IrU o. 

'n]

_ ),lpn

[en
Q}E

dgn
oc
qce
6uQ

tI-

oel
jtt

u?r.l

n0!t
cnl

r.lul

n(

,r lP
"y\-y\l-5r

Luo
Y

dX
Llull

106
uJl

CPT

n0t
n0t
n0t

tr
l9t

'lz)
t.lui

'(ulgTDll)=l)I
:,Ql LIoJI ugnc uer6 tqq1 gs 6upH - lrl

:nl qcll ugnc ulpc uQlc - lrl ly ',Ql L1cJI uQp 0uQC
- u! 171 '41 t-,lc;I ugnc oP^ lPp dg uQl6l - lrn :^gp IeI
QV) .[(p/rtp).r]larly/l!l=]rn

:pl gs dp uQp 6upq ugc Ltutrl
Ouonqd ,Ql r.lcjl ugnc Ig^ Igp ugu ,Ql L{cJ) 6ugql
,Ql lgp {etll pn 6un ugqd dp u'OIp lgp {er.{l ulcgc 6upq
uglU>t ngtp conp Al [enb oc Ougp ;er]] 6rge

Plu

-n! *#.,cPe - pn

nlrPC_ nldlrP)-n

cn'PC-cDd)cPy- cPo

Plunl- cPo _ Pn

nn- nsocoPl- Pp

(nl ,rpn)J _ p

'l . nl IL,lr of _ >,rpn

'l> nl 
!r{>,1 

IPy(PnL p - on)J I I

:l7l'[e] 'lZlVtgrr conp Ougrlt 0q qupl Ouonqd 0H

?t gu cotl ugot tlultl nuanqd 6unp 
^:;?:''r"

(e r)

Q)

(g)

(s)

b)
(e)

(z)

( t.)

l1gz-mgC ueoLDl Agu fi lenb qug>t ugltt>l nglp [1 ugtnbu gp oS: 'L'H

-t
r --+

_l

I

rAI
,-r+----l

=ro]*f ""

:6ugp gp gr.lc e ,r.11 L{cjI r1ceu p} gLU rlutr} 0uonqd
gr.{ conp uequ ugr} L,lutr} Ouonqd cgc dor,l }g;1
bV) '(uy/rn)=lr!+(lp/rtp)'f)l

r.lupr1l lgl^ co,np (ZV) L{u111 6uonqd ugN

91il itit0 0c Y[ lltx 0c

I



Go KHi un co olEr m0

DONG CO DC

So do simutink kenh quay ty khoan

H.3. Cdu truc khoi DONG CO DC

H.4. Cdu truc khoi Subsystem Atpha

H.5. Cau truc khoi Subsystem Atpha KT

f G0ilc ilGHEP M6. sd o - 2tlte

rf
rJ

rItJ

uffi *ffi



6102 - I ,0S 
'0H dllllsll 01{0c

gp t?p 6ut1c gp oottt ugttlu ng6u \gp teq "w pt r.ty 'B'H

(s) saurl
rsoEffi(Hsror

o

0(I8

ofifi'

fiH
0(H

fixIL

fiIEE

tsE

ts&

ET

EE

tlL

ot

te} setrll
a

nl uBlp Euog
8s

4

\ \

-

ocr Euop op :rol
8s

o=
oos E
OOOE ,E\-
oosr E

E#

o

oor -E
00rP 

v

=(:}
--
=

ats

OTJH,

ooor

OL

c,t)til tluip pl IeA,oc 6ugp uotJJgut ?^ gp cgl 'g'H

(e) setu;1
s o

(e) seur;1
5

otr 6uop op :r'ol

z,I

(}

CI(}r

=oo'F E
Erri.if

tloB

ooa

o

=
ooq E

=LO\-
ooor E

E.*=

ffSOEffi(H

cryw quip ugt Zlon^'W U>! 'pN oc 6u0p 8p cgl'nl u)!p 6ueo'/'H

clil uBc uErr.r oltl

I : I I
I

I

Hl trc fiuop uarrr o1l

91il ililo 0c u,t lltx 0c

09 9?

=n2
trt
flttt| 'l

I

I



Golffii un cooEn m6

20m

1000

o

-1 000

*2t}0

4. XCt qui nghi6n cuu m6 hinh hoa [3], [5], t6I

Ket qud chay trOn mO hinh vcyi c5c thong s6 ky
thuOt c0a m6y khoan xoay c6u CELU-250T cho thdy
que trinh que d0 c0a hQ thong x5c lQp sau khodng
thcyi gian 3 s. Mach hoi tiep cdt lam viQc tai dong
dien Ir=300 A. Khi gia tr! mOmen cdn M" thay d6i
((hi cdc di6u kien ve dta chdt, dg cr.^png dat de thay
06i;, nhQn duEc c6c dic tinh que dO phn hqp voi
thiet kO c0a nha sdn xu5t.

C6c k6t qua nghiOn cuu cho thdy, srl dUng mO
hinh lli thuy6t thay the cho mdy khoan thuc tO trong
cOng tac nghiOn cLpu, khdo s6t va nh0ng cdc thuQt
to6n di6u khi6n tien ti6n hoan toan co th6 nAng cao
hiQu qua cOng tdc khoan phn hEp vcyi c5c di6u kien
dla chat md Viet Nam.

5. XCt lufn
Sr) dUng m0 hinh Simulink Matlab girip quan sdt

d6 dang nh0ng diSn bien, sL^r dnh hucrng cdc tham
A .As0 d6n que trinh que d0 que trinh khoan. M0 hinh

hoa que trinh dQng hgc k6nh quay ty cho phep IWa
chgn h.qp ly dic tinh lam viQc, c6c thOng sO ky
thuOt toi uu va bq di6u khien cho he thong dicu
khi6n TDD ccv cdu quay tron may khoan *oiy cdu
cdu CELII-250T dang duEc s& OUng rQng rii irong
nganh cOng nghiep md.tr
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1. Nguy6n Phung Quang (2004), Maflab &
Simulink danh cho k! su di6u khi6n tr,r dOng, NXB
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2. NguySn Chf Tinh & nnk (201 3),"M0 hinh hoa
he thong dieu khi6n tL/ dOng tOc dg quay c0a m6y
khoan xoay cdu CE[J-250T". 86o c6o t6ng ket da
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Tu khoa i may khoan xoay cdu; toc d0 quay ty
khoan; hC thong dieu khien; qua trinh qua dQ

Tr6ch nhiQm phap Ii c0a c6c t6c gia bai b6o:
cdc tac gie hoan todn chiu trach nhi€m ve cac s6
liQu, n)i dung cOng bo trong bai bao theo Luat Bao
chi Viil Nam
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m6t 6n dtnh dnh hucrng t0i mOi trucrng va cdc
cong trinh cdn bdo ve trong dieu kien dta hinh,
dia chSt phuc tap c6c chi phi thim do khdo sdt
la rit tcvn vd nhi6u truong hqp la khong thWc
hien dugc sE duEc nhom tdc gia tiep can va
nghi6n cuu trong thcri gian toi.tr

rAr LrEu rHAM KHAo

1 . Quy chuAn ky thuat qu6c gia vO an todn trong
a.^L

v?n chuy6n, bdo qudn, su dUng va ti6u h0y vat lieu
n6 c6ng nghiep QCVN 02:20081BCT.

2. NguySn Anh TuOn, VU Dinh Hi6u (201 6). Kich
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SUMMARY

The radius of the danger zone with loose
rock lands when blasting in open mines is
calculated according to national technical
regulation QCVN 02: 2018 I BCT through
various blasting methods. ln addition to tffb
conventional geometrical parameters, the
radius of the danger zone caused by the
fragments scattered by rocks and blasting
also depends on the type of explosives, the
powder factor and the total amount of
explosives used. The paper introduces the
basis of the method of calculating the kinetic
energy formation conditions of rock
fragments when blasting on open mines with
different blasting methods. Here, the authors
forecast the impact radius of rock splashing
due to blasting on open-pit mines, oI in
mountainous terrain in Vietnam.

SUMMARY

The article presents the application of
Simulink Matlab to study the dynamics of the
rod rotation on rotary drilling machine CELU-

250T, which is widely used at the open pit in
QuAng Ninh area. The results of the study
allow to select the acceptable performance
characteristics, operating parameters and
adjustment parameters to the optimal control
system for an electric drive of a rotating
mechanism operating with different mining
geological conditions.


