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pHuoNs pttitp Drc'u crdpO nOto xuNGa a

uA urcron rffirc crAil cxo cAc s0 rEu rflil

h huong phdp tfi6u ch6 eO r6ng xung (pulse

i, Width Modulation - pWM), ung dung d6 rti6u
I ch6 d6n 5p xoay chi6u A dau ra crla cac b6
nghich luu cung cap cho hO truy6n tlQng dd duqi

, nghi6n c0u eng rai trong nhi6u ttr?p k! gAn d6y, bao
g6m c6 tin hl6u di6u ch6 dang sin va kh6ng sin. Nhidu
phuong ph5p_tti6u ch6 e9 r6ng xung khic nhau da
duqc phat tri6n nhdm dat tluo. c pham vi tti6u ch6
r6ng, gi6m t6n hao tt6ng c6t cia van, gidm ttQ m6o
s6ng hai toan phAn vn giAm tfrdi gian tini to5n.

Trong m-6t thdi gian ddi, phuong phdp pWM
dua tr6n s6ng mang [1] dr.rEc s& dgng r6ng r6i. Tin
hi6u di6u ch6 d6u tiCn cho phuong phdp ndy ld
dang sin, sau d6 tin hi6u di6u ch6 dang kh6ngsin
duoc stl dqng. Voi su phdt tri6n manh m6 crira vi
x& ly, phuong ph6p tli6u ch6 vector kh6ng gian
(SVPWM) de trd thanh m6t trong nhrng phuong
ph6p PWM quan trong nhSt cho cac nO Ui6n O6i ri
pha [2]. N6 sr] d.rlng vector kh6ng gian d6 tinh to6n
chu. k!, cong suSt cho cec va1 dr519 c5t. xna neng
s6 h6a va. pham vi di6u ch6 tuy6n tinh r6ng cho
di6n 5p ttAu ra l?r nh&ng dAc trung tldng kE cia
phuong phAp alieu che vector kh6ng gian. N6i
dung btri b5o nAy ld nghiGn c0u nguyEn tli tlidu ch6
PWM theo hai phuong ph6p tren vtr tri6n khai 6p
dung trCn m6 hinh thpc nghiQm.

1. PWM dtpa tren s6ng mang

1.1. Nguydn g di6u ch6
Module PWM bao g6m s6ng tli6u ch6 vir s6ng

mgng. Qo sSnh hai s6ng niiy, tai nh0ng ving s6ng
tli6u ch6 c6 bi6n d6 tdn hon bi6n d6 s6ng mang thi
s6ng. PWM d m0c tich cgc cao vi nguoc lai (H.1).

T6n s6 vd bi€n d6 crla clign 5p rl6u ra duoc di6u
khi6n bing tan s6 va Oien bO Jria song Oii, 

"nZ,trong khi ten s6 pWM bdng t6n s6 cria s6ng mang.'
1.2. Cdc bi6u thtk tinh todn
N6u b6 qua c5c s6ng hdi b5c cao, tir H.2 ta c6:

Di6n 6p pha tlAu ra duoc x6c atinh bdi c6ng th&c:
Uir'rr =E.Q/2 (1)
S6ng tli6u ch6 rluoc cho bai c6ng thr?c sau:

ui(t)=u;(t)+ei(i) (2)
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H.2. CAu trhc bQ bi6n tin pWM ba pha

Trong d6: i- Tuong *ng vdi cdc pha: a, b. c
C6c s6ng hdi; u"i - Cdc tin hi6u co bdn.

ua(t) - msin(ot) ;

uo(t) = msin(art + 2rl3) ;

u;(t) = msin(rot +47ri3) .
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H.5. Khdng gian vector diQn 6p

Xem dign 5p hinh sin nhu mQt vector tliQn 6p D
co biCn d6 kh6ng d6i vd quay v6i t6c tlQ (tAn s6)
cong kh6ng d6i" Gia s& chqn g6c 1/6 ld sector l,

vector U duqc tinh theo c6ng thrlc:

d=Ith.Pdr*}Uo*3U, (2)T" T" - Ts -'ls
Trong d6: T5-T1-T2=To+Tz>0; Ts>0; T7>0.
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DQ dii vd g6c cia vector diQn ep U dLpEc xec

dlnh b&i cdc vector 0, t2,...,U6 (vectortich

cqrc) vd vector Ug, U7 (vector kh6ng).

T

JY
futt

t

I

so sl s1 s, 92 s1 IA

Sectorl(0<ot<n/3) Sector ll (n/3 < ot < 2nl3) Sector lll (2nl3 < tot < n)

Tr:fm-cos(ot+z116)

rz =ftm-cos(ot+3d2)

T6 + T7 = f" -Tt -fz

rz =ftm-cos(.t+1:rlrt6)

r. =ftrn.-s(rt*zolO)

Tg + T7 = T" -TZ -Tz

13 = ftm. cos(oi + 32d2)

ra =ftm.cos(ot+5d6)

T6 +T7 =T" -Tg -T+
Sector lV (rr < <rrt < 4ni3) Sector V (4nl3 < rr-rt < 5n/3) Sector Vl (5n/3 < cot < 2n)

ro =ftm-cos(ot+zalo)

Ts =fm-cos(rot+r/2)

Tg +T7 :Tr -T+ -TS

To=ftm.cos(cot*:r/2)

I -frm-cos(.t+11r-J6)

Tg+T7=T.-TO-Tt

c0ilG TGHTEP u6, sii o - zorr

tiIlII

I

'I'- Br!
r0rlBlltI

Ts =ftm-cos(rot+5116)

16 =trm-cos(r,*+d6)

T9+T7=T"-Ts-To

12



fu7 6uet1 a9A wax)

oYHv UUVHr nil'l lV.r

tr r\A d dgqd Buonqd tgn os uoL{ oec ceq
req 6uos lr er n?p dp uolp laql 6uqp'uoq pnb notLl

n?!qc tgr.x d9 uQrp 6unp ugl y\AAdiS dgqd 6uonq6
'ulnqc de uQrp rolca^ elrc 9s uP] en Qp ug;q 6upq
uelql n?!p conp et dg uolp et:r3 9s uP] P^ 9p u?!q

frtnnans dgqd 6uonqd' rq1 6uori 'gtt'c n?p 6u9s
e1c 9s upl p^ 0p u?lq lgp 

^eql 
Llcgc 6uPq ugltll

nelp conp eL dg uQtp enc 9s u9] P^ 0p uelq 'f!Md
diqd Duonqd 6uor1 (y1nn6ng) uet6 6ugq1 rolcen

eqc n?lp p^ (t A dS) 6ueu 6u9s uCJl enp 6unx
5uOL qb eqc nglp nLlu 6unp 4s conp dPttd 6uonqd
op^ conql nqd er ngp dg u?rp ouofll 19'13 oe]

lpl Ouofil 6upu Qq cgc 6uor1 pn uQtp nnl 0q cgc 'oc
6uOp u?rtlx nQrp nqu 6unp 6un cgc 6uo4 I? 6ug.l

6unp 4ri conf 6uep p^ Ep nflt qclqOu Qq ce3

ugnt lgv ',
'tl\l1 d dPtld Euonqd tgn os uoq dg uQlp

6uo4 rpq 6ugs U oe] nA dAS dgqd ouonqd uglqu

^nf 
ugnLu 6uou nqu uts qutq 6uep 9c nnl qciqbu

epc eJ ngp g conp nq1 gqc n?!p dg uQtp 6uEp
[9q1 oqc pnb ]gy '6 H 'B H cpc ufll uelq gql conp
gnb l9l 'Lluu er.u u?4 tuQtqou jq1 uoltl cnqf

(zH>t ? tec 6uqp 9s u91)

wMdAs deqd \uanqd 6upp ltu 
'et 

d9 uQig '['H

e10z - s 0s '9il diilrsil sil0c

(2114 y 12c 6uo.p gs
ueil WA d dgr..1d duanqd bupp 1144 et d9 u)ret'8'H

6u-oc qcELu el]c ]Ens 6ugc upp upq ue^ cpc oLlc ug!q}
nglp Ounx ce,c er enp p^ nQtq ut1dl 4tx 'u?lql nglp !^ rll
NA d notLt uJl uCqu u?tr-{t n?!p ttcEN u94 q Apq qup;

e.^ n?!q ull conp uer6 6uQlU Jol3o^ eqc n?!p p^ 6unx
6uor'9p eqc nqp dgqd ouonqd ugl enp neLtru ceq)l
u?!ql nQlp uPol lcnql 6unp iigx 9p 6uhp ns cbnp
(nnna que)j g !A^) itr?lg ICtd u?tr-])l nQtp !n

w,tqbu cnql Llultt 9W 'l'ti :

gGx 9cl

Bqd € dq uo|G

vG.
6unX

Y'lMd

ut91t16u cnql pnb ,?y,'Z't

'oc 6u0p oqc dec gp !,op 
^eql9s 

uel e.^ 0p
ugrq e nelw 

^eox 
d? uolp quPql n?!qc tour dP uolp

lgp u9!q n^ urolqu 90 9p !q)i ]9ns 6ugr qceu\ 19ns

,QlW loui uqn6N

'1'H nqu tgql 9P os 9c 6unp
{9x 916 cg1 r.ugqu conp uClUOu cnqt UulU 

.9lA

uQtq6u cnql qulq 9W 't

neLlu c?LDl tol;,os
cgc buotl qoeu u?inl.lc ue!6 lQrlt 6upg 7 6upg

'7 6upg 6uo4 qulp cgx conp uE^ ce-J efc qceLu

ugInqc uer6 leLll e.^ 'l 6ugg 6uo4 quip cgx conp nequ
ceql ropes g 6uo1 1-1 rolce^ e[c qc]l ueqd nS

lgos 6u83 tl3El,!)g qcef,l]€ttl8l cld
.r3llo.gu03oJcl4l

ol9'O+rI=zS
0lg'O+el+If=eS

0f9r0=rS

1I9'0+sl=sS
1I9,0=eS

1fg'o+ef+rl=IS
0f9'0=zS

olg'O+sl+sf=eS
019'0+sI='S

119'0+ef+sf=sS
ufg,0=sS

1fg'o+ef=tS
019'0=zS

0-19'0+sf=eS
ofg'0+cl+tl=rS

719'6as1at1=sg
1f9'0+1=cS

119'0=rS
-fdg+ef=zS

019,0=es
ofg'O+rl+eI=rS

1fg'0+tl=sS
119'0+1+tf=tS

/t9,0=rs
0I9'0+of+zt=zS

0I9,0=eS
0f9,0+0f=rS

/f9'0=sS
l1g'0+€I+zI=eS

1f9'0+zl=rS
il

019b+zl+tf=zS
olg'0+tf=sS

019,0=,s

1I9'0=sS
lfg'0+zf=€S

1Ig'0+zI+tf=tS
r9np quPqu ue^ c9cueJl Llu9qu ue^ c93rolses

gur ir{cil sil0c v[ coH uoHx

81

1-1 V_

g

ulNc



@ r(H0A Hoc uA c0ilG I{GHE M6

PHuoNs PH6P ol€u cr€...

After analyzing breaking characteristic
and process of roof coal in fully mechanized
sub-level caving mining face, roof falling
mechanism of face area is revealed tentatively.
It is put forward that the combination of
advancing broken zone of roof coal to ahead
of the faceline and influence of some inducing
factor is direct cause. So main technology
approach and measures of controlling roof
falling of face area are advanced. With these
measures, a satisfied effect of controlling
roof falling has been procured in practice,
consequently, a key technology of controlling
roof falling in subjevel cavingface is formed
in the paper.

SUMMARY

SUMMARY

The paper presents some research
results on theory of two methods: Carrier-
based Pulse Width Modulation (PWNI) and
Space Vector Pulse Width Moduiation
(SVPWM) to three-phase synchronous motor
controlling. The suitable controlling algorithm
and an experimental model in laboratory are
developed.

@,c0ilG ITGHGP u6, sd o - zors

m6y kh5u phdi c5t v6ch bdng phing, rt6ng thdi
phai kip thdi ldm sach than nhO ra d phia tr6n phia
xd n6c, lErm cho xd vd vdch ti6p xric t6t nh5t.

* CAn phdi quan tr6c hang theii gidn ch6ng vd
ho?t dong crla vdch, du b6o atuoc tai nqn tl6m tarng
t6n tai cia sdp vdch, 5p dung biQn ph6p thich hqp
vd kip thoi xr) l1i nhung noi c6 s6p d6 vdch nh6.

t Trong ld cho c6, fiich ddc bi6t toi vqn vir bd
rdi, cAn phii dtng ch6t gia c6 tt6 tdng su ti6n ker
c0a kh6i than o guong ld va trCn vdch d6 nAng cao
tinh 6n dinh ctla vdch g6n guong ld cho.

.:. Teng cudng c6ng t6c qudn lf ld chq, d6 c5c
thi6t bi luon lu6n d rrqng th6i t6t, dem bdo gidn
ch6ng ld cho hoat dQng binh thudng, hon n[ra sau
khi xdy ra sap vach trong m6y chu kj, girim thi6u hq
tran than, ltrm cho quan hQ tuong h6 gi0a gian
ch6ng vir vzich hinh thanh chu ki, t6t.

6. K6t tuan

Du6i m6t vdi didu ki6n, s6p d6 vdch gAn guong
trong ld cho khai th6c co gi6i h6a tl6ng b6 ha trAn
thu. h6i than da hd thanh nguy6n nhdn cht y6u hqn
chC ld chE khai thdc v6i sdn luong ve hi6u qua
cao. Di6u khi6n sAp tf6 vdch gAn guong ld cho va
n6ng cao khd ndng sap d6 than n6c cung Cl6u c6 1i

nghTa quan trpng nhu nhau trong khai thac. Vi vay,
trong qua trlnh tri6n khai va mO r6ng k! thudt khai
th6c co gi6i h6a il6ng b6 d vr)ng than Qudng Ninh
cAn phdi coi trong d6 cao khai th6c, tr)r d6 moi tam
cho c6ng ngh6 khai th5c co gi6i h6a d6ng b6 thu
h6i than n6c phet huy duoc tec dung vd nang cao
duqc hiQu qua va san luong.

Cdn c* vdo nh&ng phan tlch ve nhirng phuong
phdp rfi6u khi6n tr6n, ld cho khai thSc co gi6i h6i
d6ng b6 thu hdi than n6c thu6c md than Halam da
ti6n hanh ep dung tai thLpc t6 d6 di6u khi6n su sdp
d6 crla vdch gAn guong va da dat duqc hi6u qud
t6t. Ddng thoi, phLrong phep nay cdn c6 tec dgng
tich cuc trong nhirng di6u ki6n dia ch6t tuong tu.-

TAI LIEU THAM KHAO

1. Tai li6u v6 di6u ki6n dia ch6t m6 than Hir LAm.
2. V0 Trung Ti6n, D6 Anh Son. Nguy6n nh6n

hiCn tuong tut n6c l& guong cuc bQ trong ld chq
khai th6c co gidi h6a ddng b6 va c6c biCn phap
phdng ngi.pa. Tap chi C6ng nghi6p tr/6. 56 6. Hai
Khoa hec vA C6ng nghQ [16 ViCt Nam. Ha NOi.
2014.Tr.26-29.

3. Truong Dinh L6p. Di6u khi6n 6p tuc md trong
ld cho khai th6c co gidi h6a d6ng bO thu h6i than
n6c. Nha xudt ben C6ng nghiQp Than Trung eu6c.
1999. Ban Jieng Trung.

Nguoi bi6n tQp: Vd Trgng Hing

(Ti6p theo trang 13)
'1. S.R. Bowes. "New sinusoidal pulsewidth

modulated lnverter". Proc lnst. Elect. Eng., vol. 122,
pp. 1279-1285, 1975.

2. O. Ogasawara, H. Akagi, and A. Nabel. "A
novel PWMI scheme of voltage source inverters
based on space vector theory" in Proc. EPE
European Conf. Power Electronics and Applications,
1989, pp. 1197-1202.

3. A.M. Hava, R. Kerkman, and T.A. Lipo.
"Carrier-based PWIVI-VS| overmodulation strategies:
Analysis, comparison, and design" IEEE Trans.
Power Electron-, vol. 13, pp. 674-689, July 1998.

4. Keliang Zhou and Danwei Wang. "Relationship
between space-vector modulation and three-phase
carrier-based PWIV". IEEE Trans. Power Electron..
vol. 49, No I, February 2002.

Ngudi bi6n tQp: Ddo Ddc T4o


