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NGHIEN CUU THIET LAP HE THONG TU DONG
DIEU KHIEN TOC PO QUAY VA LUC AN M0l KHOAN

TREN MAY KHOAN XOAY CAU Cbili-250MH

ong tac khoan phuc vu nd min trong khai

r thac mé 16 thién la mot trong nhirng céng

~a® doan quan trong, &nh hwéng dén san lwong

bbc xiic dat da. Khoan 1a mot qua trinh phirc tap va

¢6 nhiéu tham sb cong nghé ctia may anh hwéng
dén qua trinh khoan.

Trong quéa trinh khoan, can gidm sat va diéu
chinh ba théng sb co ban la: tbc do quay clia miii
khoan, Iwc 4n mii khoan va lwong khi nén hoac
chat léng dé loai bé dat da v& khéi guong khoan.
Lwong khi nén hodc chét 16ng xa vao guwong khoan
thwdng da dé dam bao lam sach gwong khoan. Do
do, trong qua trinh khoan chi con hai théng sb
chinh can kiém soat la: tbc dd quay mdi khoan (n)
va lwe an (F,) (xem hinh H.1) [1].

Hién nay, tai cac mo 10 thién Viét Nam, dac
biét 1a ving Quang Ninh, diéu kién dia chat mo
rat phiec tap, tinh chat co ly va do clrng dat da
thay ddi v&i bién dé rong. D6 1a moét trong nhirng
nguyén nhan chinh gay ra rung déng manh cla
choong khoan.

- Trén mét s may khoan thé hé mdi cac nha san
xuat da dwa cdm bién do dé rung truc tiép vao hé
théng diéu khién. Théng tin vé do rung tlrc thei hay
dd rung trung binh cla choodng khoan dugc st
dung trong phan héi gian tlep vé do clrng cla dat
da trong qua trinh khoan dé kiém soat cac théng sé
va tbi Lu hoa nang suét khoan [1]+[4], [5].

Nghién ctru thiét lap cac Hé thdng diéu khién tu
dong tbc d6 quay va lwc 4n clia chodng khoan trén
may khoan CBLU-250MH |4 viéc lam cép thiét.

1. Co cau cong tac may khoan CBLLU-250MH

So dd nguyén ly co clu cong tac clia may
khoan CBLU-250MH dwgrc mé ta trong hinh H.1 [4],
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[5]. M0i khoan lam viéc theo hai co ché: chuyén
déng quay va nén bang thay lwc [1].

Chuyén déng quay dwgc thwe hién béi dong
co dién moét chiéu. Téc dd6 quay clha dong co
dugc diéu chinh b&i hé thdéng didu khién TME-
200-460-Y2.1. Téc d& nay dwoc truyén qua hop
giam tbéc (co ty sb truyén 1:16/187) dén gbi d&
(4) bang khdp nbi (3). '

Lwe nén duoc thye hién bdng bom thiy lwc dwa
chét 16ng vao xi lanh (7). Lwc cla xilanh thiy lwc
(7) dwoc giam di bén lan va dwa dén gdi d& (4)
bang hé théng rong roc bodi suat 4 cta hé thdng
nang ha.

Trong hinh H.2 md t& so db clu tric cla hé
thédng diéu khién cing ché d6 van hanh véi cac
chirc ndng clia cac phan te.

Tbc dd quay, mé men xoay va lwc &n cla
choong khoan dwgc thwe hién béi cac déng co
mot chiéu, diéu khién béi hai hé thdng chinh lwu
cau 3 pha la MC va MC B. Géc nghiéng clia can
khoan dwgc thwe hién béi xi lanh thay Iwc (1).
Lyc an choong khoan dwgc thwc hién nhé xi
lanh thay lwc (2).

Dé dam bao diéu khién hiéu qua qua trinh pha
hdy dat da mo, st dung bloc théng tin-do lwdng voi
suw giup d& cla cac cam bién phu hop, nhay cam
Vv&i céc théng sb dic trwng clia may khoan: 1 - dién
ap; 2 - Dong dién; 3, 4, 9 - Nhiét do; 5, 7 - Chuyén
vi tuyén tinh; 6 - Géc mé& can khoan; 8 - Ap suét
thay Iwc; 10 - on/off.

Cac tin hiéu théng tin dwoc ghi lai va xtr ly trong
bloc théng tin-do lwdng, coé kha nang dwoc md
rong. Mat khac, dé danh gia trang thai lam viéc cla
mi khoan khi pha hay dat da can bb xung tin hiéu
vé do cieng dat da dang bi pha hay.
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ok
H.1. So db dong hoc cua co cdu cong tac
may khoan CBLU-250MH: 1 - Bdng co dién
moét chiéu; 2 - Hép gfam t6c; 3 - Khop nbi; 4
- Géi d&; 5 - Hé thdng rong roc cta co cau
nang; 6 - Choong khoan; 7 - Xi lanh thay
Iue day; 8 - Co cau khéa hdm

2. Didu khién co ché quay va an day choong
khoan

So dd chirc ndng hé thdng diéu khién quay
dwoc gi¢i thiéu trén hinh H.3. Bwdng ké dam chi ré
mébi lién hé théng qua tin hiéu lam viéc va mach
Iwe, con dwdng ké manh chi rd méi lién hé tin hiéu
lign dong [1], [4].

Vong quay clha choong khoan trong qua trinh
hoat ddng clia may khoan CELU-250MH duorc diéu
khién b&i dong co dién mot chiéu M, cuén day kich
tir dwoc két ndi dén dau ra cha bd chinh lwu cdu 3
pha MC. Téc do clia dong co dién phu thudc vao
dién ap dau ra cGa cau chinh lvu MC, dién ap nay
dwoc quyét dinh béi clia bd diéu khién CUDY.
Cudn day kich tir dwge ndi dén dau ra cda chinh
lwvu cdu 3 pha MC B. Chiéu quay cla choong
khoan cling nhi mé-men quay ctia né dwgc diéu
khién b&i kich tir clia ddng co' mét chiéu M.

Ngwdi van hanh dat téc d6 quay tir ban diéu
khién. Can ctr vao gia tri dat cta téc d6 va tin hiéu
phan hdi dién ap tir cam bién dién ap [H, CYP
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H.2. So do cau tric, cdu tao, cac mdi lién hé cia hé
théng diéu khién ching loai may khoan CBLLU-250MH:

MC - Chinh luu cdu 3 pha; MC B - Chinh Iuu cau 3 pha
cta kich tir: M - Bong co dién mét chiéu; == - Bom thay
lirg; ===ee- » - Théng tin;, — —» - Tin hreu diéu khién;

Lién két co khi

triv di sai léch diéu khién. Két qua tinh toan la tin
hiéu diéu khién tdc dd dwoc dwa dén bo diéu
khién dong.

D& dam bao déng co mét chiéu hoat dong voi
cong suat khéng Ién hon céng sudt danh dinh, PT
lay tin hiéu phan hoi tir AT két hop véi tin hiéu diéu
khién téc do nhan dwoc tr CYP dé tinh toan géc
m& o. Goc didu khién o twong (rng vai dién ap dau
ra clia by chinh lwu MC.

Ngwdi van hanh dat dong kich tir tir ban diéu
khién. Can clr vao gia tri dat clia dong dién va
dong dién phan hoi tir cdm bién AT, bd khuéch
dai CYB dwa tin hidu diéu khién géc o dén bd
diéu khién CU®YB. Géc m& anpha twong (ng véi
dién ap dau ra cta bd chinh lwu 3 pha MC B. Dién
ap nay thay déi tuyén tinh vé&i dong. dién trong
cudn kich tlr. Chiéu quay cla déng co dién cling
la chidu cla cudn kich tr, dwoc lwa chon tir ban
diéu khién khi tac dong vao cudn day kich tir.
Chiéu ctia cudn kich tir 1a dwoc diéu khién bai hai
khéri dong ti.
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H.3. So dé chirc néng ctia hé théng diéu khién dong co quay choong khoan: K1 - Aptomat dau véo;
Q1 - Khéi dong tir téng; L1...L.3 - Cubn cdm dau vao; TA - May bién dong; AT - Cam bién dong dién;
PT - Diéu chinh dong dién; []H - Cadm bién dién 4p; CYP - Khuéch dai téng diéu chinh; MC - Céu chinh
fiu 3 pha; CU®Y - Hé théng diéu chinh xung pha; M - Péng co dién mét chiéu; Q3 - Khéi déng tir cap
dién cho kich ttr: MC B - C4u chinh luu cla kich tir; CYB - Khuéch dai téng mach kich tir; CU®YB - Hé

théng diéu khién xung pha cda mach kich te

Cac khdi chirc nang chi ra trong hinh H.3 thuwc
hién cac nhiém vu sau.

Bloc diéu chinh dong dién PT la b diéu chinh
khong tuyén tinh. N6 thwe hién chikc hang clia b
diéu chinh sé PI dé& diéu chinh dong dién, ngoai ra
né con dam bao:

» Nhanh choéng han ché dong dién & murc gia tri
danh dinh (gia tri d&t trwdc khi co sy thay doi dot
ngdt cla tai & bat ky tbc d6 nao);

» Nhanh choéng phat cac xung khi tin hiéu vao
bé PT bj gidm hodc méat hén theo goc ty 1& twong
trng v&i gia tri tin hiéu vao;

» On dinh sw l1am viéc cla co cAu truyén dong
& ché do dong dién duoc cap lién tuc cling nhuw &
ché dd khéng dwoc cép lién tuc.

» Hé théng diéu khién xung pha CU®Y tap hop
cac kénh didu khién cho cac thyristor hoat déng.
Hé thdng nay co6 6 kénh vai cac chirc ndng sau:

+ Tao xung diéu khién va dich pha theo tin hiéu
diéu khién. Tai mdi dau ra cta kénh CUDY cod 2
xung diéu khién dén cac thyristor v&i do dai xung
400 ps, léch nhau gitra ching |a 60° dién;

+ Han ché tin hiéu vao & gia tri I&én nhét va nhé
nhat (bdng géc mé I&n nhat va nhd nhét cla
thyrlstor Giiag, onm,n) voi muyc dich thiee higén gidi han
yéu cau thay ddi clia cac pha diéu khién xung;

+ Khuéch dai va tao hinh cac xung diéu khién
dam bao cho viéc dong mé thyrirtor.
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H.4. So dé hé théng diéu khién lwc an mdi
khoan: K1 - Aptomat dau vao; Q1 - Khéi déng ttr
téng; TA - May bién dong; AT - Cam bién dong
dién; M - Péng co khéng dong bo 3 pha

So db chirc ndng cla hé théng diéu khién lyc
&n mii khoan duwoc gidi thiéu trén H.4. [1, 4]. Téc
dd quay clia dong co M dugc diéu khién bang khéi
dong tlr Q1. Bong co dién hoat dong kéo may bom
thay lwc hoat déng, cung cép lwc nén 30 tan. Xi
lanh thdy lwc (2) di 1én hodc di xubng duoc diéu
khién bang cach thay doi chiéu quay cla dong co
dién M.
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3. Banh gia hé théng diéu khién ché dé khoan

Qua phan tich hé théng diéu khién téc dd va lwc
an cuia choong khoan c6 thé thdy duoc rang hé
thdng hién tai cé nhiéu wu diém, cu thé 1a;

> Hé thdng diéu khién khong phirc tap. Van
hanh don gian, nguwdi cong nhan sau dao tao la co
thé van hanh may khoan nhanh chong;

» Tang toc va han ché gia tri mé men khéi dong
clia déng co dién & bét ky téc dd nao;

> Diéu chinh dwoc téc d6 dong co theo ham sb
tin hiéu yéu cau;

» On dinh téc do trong gidi han tir 0 t&i dinh
mtrc;

» Tw dong diéu chinh ti» théng clia ddng co
bang -cach diéu chinh dong dién & cac cudn day
kich tlr dé téng hay giam tbc d6 dong co nham st
dung hét cong suét clia hé truyén dong.

Cung v&i nhitng wu diém k& trén, hé théng cod
nhiing nhuoc diém sau:

» Nguwoi van hanh lam viéc hoan toan thu déng.
Trong qua trinh diéu khién may, ho khéng nhan ra
cach mii khoan di qua cac Iép da voi cac d clrng
khac nhau dé thay ddi ché do khoan hop ly;

> Téc do quay clia khoan khéng dwoc diéu
khién tw dong, téc do khong phii hop voi do clrng
clia dat da trong 16 khoan:

» Céan nghién ciru bd sung cam bién gian tiép
thé hién dwoc dd clrng cla dat da trong 16 khoan
qua dd rung cta choong khoan;

> Do diéu khién bang 2 cép tbc dd khac nhau
nén ap lyc tao ra trong xi lanh thay lwc (2) thay ddi
khéng lién tuc;

Dé thyc hién viéc diéu khién mém va tiét kiem
nang lwong can st dung bién tan thay cho khdi
dong tir dé diéu khién cac dong co.

Vi nhitng ly do trén, ching t6i d& xuat mot hé
théng tich hop diéu khién téc do quay va lwc &n
ctia choong khoan cé so dd cAu tric nhu moé ta
trong hinh H.5 [2], [3], [6].

H¢ thong diéu khién ty dong

ﬂ _r PCB
ABuC
Ac

-b‘ VuH
H.5. Sor dé céu triic ctia hé théng tw dng didu khién

- Dén_biog diéu
khién toc @9

Dén bloc diéu
PCII > khién lyc nén
choodng khoan

Trong hé théng diéu khién ty dong nay co thém
cdm bién rung déng B va cam bién téc do quay
ctia mii khoan [IC. Bloc phan tich rung déng va toc
dd quay ABunC nhan tin hidu do dwgc tlr hai cdm
bién chuyén thanh tin hiéu phan hdi dén bo didu
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khién tri tué nhan tao YWW. Tir tin hiéu phan hoi
thu dwoc, bo diéu khién tri tué nhan tao tinh toan
va phat tin hiéu dén hai bd diéu chinh téc d6 quay
PCB va diéu chinh lyc &n chodng khoan PCIT.

Bé diéu khién mdi thyc hién dwoc nhirng chirc
nang sau:

» Do rung déng va téc do khoan, tinh toan diéu
khién téc d& quay va lyc &n clia choong khoan; &

» Dam bao thyc hién dwgce nhitng chirc ndng
can thiét ctia hé théng trwdc do;

» Giam th&i gian phan ting dé diéu khién tdc do
quay va luc &n choong khoan.

4. Két luan

Nghién ctu thiét 1ap hé théng didu khién tw
déng tbc d6 quay va lwe an 1én choong khoan cia
may khoan c6 thé dwa ra nhirng két luan sau:

> Po rung dong clia choong khoan la cach tiép
can mai dé gian tiép xac dinh do clrng clia dat da
trong khu vwc khoan & cac mé 16 thién;

» Nghién ctru xac dinh d6 clrng cta dat da &
khu vire khoan trén mo 16 thién qua rung dong cla
choong khoan va hé théng diéu khién may khoan
thich &ng v&i do ciing cla dat da hoan toan can
thiét dé nang cao hiéu qua cong nghé khoan.J
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Ttr khoa: May khoan xoay cdu, toc dé quay
choong khoan, Iyc an choong khoan, hé thong tw
déng dieu khién

Trach nhiém phap ly cta cac tac gia bai bao:
cac tac gid hoan toan chju trach nhiém vé cac sé

liéu, n6i dung céng bé trong bai béo theo Luét Béo
chi Viét Nam

Tém tat: May khoan CBIL-250MH duwoc st
dung réng réi tai cac mé khai thac 19 thién cda Tap
doan Vinacomin ké ttr nhiing ndm 50 cla thé ky
triée voi hé théng didu khién ban dau cia nha san
xuét. Téc do quay va luc tac dung 1én mii khoan
duroc kiém soat hoan toan tuy thudc vao cép do ky
ndng cda thiét bj diéu khién. Tuy nhién, da trén khu
vuc khai thac c6 dd cung rong, do dé nguci van
hanh phai thuong xuyén thay déi téc do quay va

luc tac dung 1én mii khoan. Do cac yéu to trén,
nédng sudt khoan khéng cao. Bai viét trinh bay mot
s6 két qua nghién ctru vé viéc thiét 1ap hé thong tw
déng méi dé kiém soat téc dé quay va luc tac dung
Ién miii khoan phu hop véi do cung cua da dé khac
phuc nhirng thiéu sot hién cé trén may khoan

Study on setting up an automatic system
to control the rotation speed and
the force of the drill bit on the bridge
drilling machine CbLLU-250MH

SUMMARY

| The CBL-250MH drilling machine are
. widely used at the open-pit mines of |

' Vinacomin Group since the 50s of the last |
(- century with the original control system of |
L the manufacturer. The rotation speed and |
| force on the drill bit are completely controlled |
i depending on the skill level of the operator. |
| However, the rock on the mining site has a |

wide range of hardness, so the operator |
must regularly change the rotation speed |
| and the force on the drill bit. Due to the |
| above factors, drilling productivity is not high. |
. The paper presents some research results of
| setting up ‘the new automatic -system to |
. control the rotation speed and the force on
. the drill bit in accordance with the hardness |
. of the rock to overcome existing shortcomings |
. on the drilling machines. '
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Twr khéa: ché do lam viéc cta quat, thong gio
mo; khu mé Giap Khau

Trach nhiém phap ly caa cac tac gia bai bao:
cac tac gid hoan toan chju trach nhiém vé céc sb
liéu, noi dung coéng b6 trong bai bao theo Luat Bao
chi Viét Nam '

Tém tat: Viéc tinh toan théng gié cho mé, dic
biét la céng tac xac dinh ché dd lam viéc cia céac
quat gié chinh dnh huéng rat 16n dén hiéu qua
théng gi6 mé. Tir két qua nghién ciru tinh toan cho
khu vire mé Giap Khau, bai bao da chi ra nhiing
béat cap con han ché va dé xuédt céc bién phap

nham néng cao hiéu qua str dung quat gié chinh
cling nhw céng tac thdéng gié mé.

Determining the working mode
of the main fans of Giap Khau mine,
Hon Gai coal company-Vinacomin

SUMMARY

Calculation of the ventilation of the mine, |
especially the work of determining the |

. working mode of the main fans, greatly

. affects on the efficiency of mine ventilation.

. From the results of the calculation research

. for Giap Khau mine area, the paper has

. pointed out the shortcomings and therefore |

. proposed measures to improve the efficiency |

. of the use of the main fan as well as the |

. mine ventilation.
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