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ANH HUGNG SONG HAI DIEN AP LEN HE TRUYEN DONG DIEN
PONG €O MOT CHIEU KicH TU' DOC LAP - CHINH LUV

CAU 3 PHA

EFFECT OF VOLTAGE HARMONICS ON 3-PHASE BRIDGE RECTIFIER - SEPARATELY EXCITED DC MOTOR DRIVE

TaMTAT

Trwpla ding Sitn A36q o MmO dhidu S wén bi chish s e o ding
trag rkigy dng deng do tink hide qul wé chi phi vd cie ric ién ki don giln
i chiing. Ty nibien, ci e thing &g trén chinh leu ndy ci thE bi knh hieg
i chit heidng En wh asineg i tnang mang phiin bl Bii bia ndy nghisn ci
lahs hosdeng i 56 ki i i cuiiog i S50 bé chinh lie i 3 pha - 880§ c3
i sl chidu keich 0 dBc Lip. D¢ b3 qud chi e ring v st lsng nhé sing
hii cia &2n g 1 (59) cing 1k dng ding ké S5a hitu qud oia hé thing
nghién . B cing chi ra ting qic pha vl sng hsi din ip lusi déng mdt vai
it uan Rrong A cli thign badt Lis sey gilis chin hiong cia bé Ehing sghién
coli. Hidi st s b thiee imgjhién cil b gike khi o6 ehinh phin bi vt hise.
Ting e ki déng dita beng mai Iniing hop das 88ng quanh mik I 30,8%
dén 31,2%, o8& think phin b bic 5 vb bl 7 chim vy the. Qua 08 che
thiy chn 68 cic thidl Bi hen ché eing hhi sim ship who be thing nghién ol,
tiing shurehe b thing khit trén tain | dign phin phéi

i k- g hai, vl efpiigh 8 i, chindh ik, g o B it vy,
Fvéu sogt.
ABSTRALT

Retifies-based D malor &rives are used in sany spplication due 1s their
coul-elactivanes and simple tepslaqy. However, thes ieclifir-based sy
can be alaced by power quality and harmenic in the Sistrbution network. This
paper studies e inflesnce of supply valtage harmenics on & 3-phase bridge
rectilfier syutem with & separately exdiled DO male. Actsrding 1o the fiedings,
even a small amsust of harmenics of the main vellsge (TK] has & significant
impact an the efficienty of the study sysiem. Il i dse thown that the phaie
sngle of the main valage harmonic play an impectant rele in improvieg of
degrading the quality of the studied system. The perfermance of the reieards
sydem i degraded when 4 harmonic component it present. Total current
harmranic Sfertion in al cases ranges from 30.3% 1o 31.1%, in which Sth and
Teh harmaric tsmpenents dsminate. Therelare, it B netessry I have Sevices te
limi harmonics frem esteding the resaanch syitem, as well o other sysenm,
thieughoul the distribuitien grid

Eeyweovads: Harmarvcy, volloge uulily, budge rectifer, e mefor, =0cendy.
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Gid tri higtu dung dign dp pha
Gid tri higw dung cla hai co bin
Gidi tri higw dung els dign p hai
b n

Tén 44 eda dign &p

Gost phia el thanh phin hi béc n
Cineg sulit tae dung

Cing sudt phin khing

Téing mén hai didn ap

Téng méa hai dang dign

Gidi irj higu dung disng ola hii oo
b

Gidi tri hitu dung ddng cba hai
e cao

Dign trd cudin diy phin ing
Dign chm cudn diy phin dng

Sult ditn ddng phin dng cda
ddng ea

Dign &p phin dng.

bament quén tinh gquy 38§ vé
truc ding e

Moment can
Mioment dién L 36ng ca

Gid tri mment ldn nhst

Gid tri moment nhé nhst

Gidi trj trung binh moment

Gan 46ng moment

Higu suft

Gid i trung binh the 46 eha
dibng cor dién

Goie mi cia thyristor

Vol. 58 - Special (May 2022 » Journal of SOENCE & TECHNOLOGY |15



P=155M 18393585 | E-I55K 2a15-2619

SCIENCE - TECHNOLDGY |

Phuang trinh cin bing moment tén true dag co dudc
ik b bdlnagc

M) — M, =] = )

trang di, J - moment guén tnh guy S5 v true Sdng co;
Me - moment can; ML) - mament didén bir ddng oo

D v ha CL3p-DM thi gid b trung binh din 4p mat
chifu tad diu ra cba bd chinh Iy chirh b pguda cip cho
dang eo ddn duoe mi L b elng thie 4

Uy = 220, cosa o

trong 86, @ - gac mé cia thyristor tinh &5 thi digm
chiryEn mach t nhika; L) - gis i hidu dung @ign 4p pha
£ eha b chinh u cdu ba pha.

M sufit elia hé CL3p-BM duge tinh blng chch chia
cong wull eo diu ra cba ding oo cho diu vao oing sulit
Hiién xody chidy Ak vao ba chinh luu 3 pha [8:

M

trong da, n - hi#u subt, %; 8 - gid tri trung binh mement
dign i exka ddng co didn, Mo w - gid i tung binh e da
clia dong co dén, radls; P - obng sullt dién cla ngudn 3
pha cung cip hié CL3p-DM, 'W.

Gon $ang moment cia S5ng cd SEn ong mot chia ky
duoe tinh todn [9]:

Ripy, = ﬂ 104 (12}

Trm-gdﬁ,hl_ gid i mament ldn nhit Mag, - gia i
rament. ik nhdt M - Gid b trung binh moment didgn b
cilia ddng co Skn, M Rips - Gon 4609 moment, %.

23. Wb hinh nghién ciu

M hinh nghign edu duse hign thi trong hinh 1. H2
CL3p-E04 duse mid phing bing phin  mém
MATLAR/Simulink phign bin 20154 Mghitn eiu s dung
khdi ehu chinh huu ba pha &fu khidn duoe vai 6 van
thyristor wii bo didu khifn thong qua gde md van. Thém
who 86 khii ddng eo didn mot chidu kich tir 5¢ 1p i che
thisng s6 niwr bdng 1 duoe sirdung rong nohién clu ny.

Dncyedn,
ClAIrdlL

By 1. B B 55 b (L300
Thimg i i tri [T
[ty sat finh et 15 i
Din ip phin sy dinh e 520 ¥
Tée it ik malt 163 Rt
i ip hich 1 i ding o 300 ¥
i i diry o 30 ¥
Tin 3 5 Hz

Moghién cou xem xét che gid thuydt ban dda sau diy d&
naghidn ey dnh huting eia s6ng hii 1En chit luong oba ke
CLIp-Bit

- Tinh hasing tham chigu ban diu 13 #ign ip ods luai ba
pha d8i xdng ob hinh sin chuln, ddng oo &Sn mit chidu
host ddng Gn dinh & mat moment dinh midc wd gie mdvan
ik b chink luu 3 pha thay $8i i 0 880 60°.

- Dign 4p khing sin duoc 2o ra bng cich thém cic
thinh phin hii, voi cie hii bic 5, bbe 7, thng méo hii dign
&p 38 vio he LEp-DM 1b 5%, cac thanh phin gée pha hai
ciing duoe thay d6i d€ xem xét
I KET QUA NGHIEN CUU WA THAD LUAN

Truting hop phan tich ddu én ade dink dnh hudng cia
sty hiai blic 5 va 7 wii gée bich pha bing 0° va THD bing
5% Lo vdi dign Ap 3 pha ly tudng duwge trinh by trong hinh
2, 3, 4. Trang trufng hap ndy, pghién clu tign hinh thay
&8 gid tri gic md van, Wong dng vai thay d6i gib td dign
Ap dit [én phidn dng cda dong oo dign mét chidw Hinh 2
chil ra rling Wi U Eng [Bn ol goc md van, hidu sult vb e
o el dong o gidm o rd rét, tuy nhign dnh budng cla cée
hdi 126 ehing l khéng md rang & wing gbe méd thip, séng
i larn giden higu subt ofa he CL3p-DML
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Hieh 3. Momenl vi gon wng momenl cus diog of

Hinh 3 th® hitn moment ws gon sdng moment cba
diing o RE ring rhng khi gde mid van tng lBn moment
wiks dbng oo gidrm xudng, cbn gin sdng moment aia ding
e tAng Bn 13 rée, Trang pham vi goe md nha han 159 khi
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dign &p ngudn 4wt hign thank phin hsi b 7, gon séng
mamient tang 18n, con khi cd thinh phin hai bée 5 thi gon
st raement nhb G

| _ﬂ_
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THIR HY HF _HI1 M5 HET HIF
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Hish 4. Téng méa hii dang &2n vh & més hiifiéng I&

Hinh 4 the hign ting méo hai diong dién v 356 méo hai
rigng I cla hé C diEn cua b oo chaa chc
thinh phin hai bbec Gkel vk thinhk phin i b&c 5 v bac 7
chifm uu thé, Wi suf xudt hign thinh phin hai bie 5 trong
ngudn didn, 1dng méo hai dong Eén cd o hudng Eng 18
ddng ké. Khi oo ting méa hai ting Ién, thinh phin cing
ribur 36 kn el hai thank phin Gng Bn khing ding ki

Khi it 88n goc lich ola thinh phin hai dign &p U en
hé CL3p-DM Lam vige & ché 48 dinh made, X8t cie tnddng
hap e dign o 8 méo hai bhng THDu 5% v ede thinh
phin hai bic 5 va bde 7.

i, i ——H3
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Hirik . 5 phu Bhmaie cila g séng moment vi L4 05 v géchi

Teen hinh 5, 6 the hidn sy phi thude cha higu wit, Wng
méa hii diong dién, gon song moment «i Wde Ao vio goc
hai khi dign Ap cha ngubn ob chia thanh phin hai bae 5,
bde 7 wii thng méo hai ld 5%, Hedu sult oda hé CP3p-DM
dat cue dai vl gic hii bing 180° v dat kan nhit khi cd
thanh phiin hii bl 5, Téng meéo hii déng Sén vii ngudn
edh thinh phin hai bac 5, dat cuc dai khi gde hai bing 50° vé
185G méo hii déng diEn vai ngudn cd thanh phin hai bl 7
dat cue dai khi goe hai bing 315%. Gon wing moment dat
euie dai khi goe hai bing 1807 vh 0, Wwang drg hii bae 5 v
hii b 7 68 trang Sitn &p sl Tée 36 dst thip nhit khi
g hai blng 0° va ldn nhdt khi gée hai bing 180° dig wi
e hai trisimg bop hii bie 5 v bac 7.
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4. KETLUAN

MNghién edu iy trinh biy dnh hudng cia sang hii dign
Ap cung cip 38n ha CL3p-D MSE md hinh md phéag trén
phiin mém Matlsp 85 dude thue hign d& phan tich sdng ha
dbng dién, hidu bt tde 46, gon sdng moment cda he
thiing nghidn edu trang ludi Sign ca chita cie thinh phin
b bBe 5 wh bae 7.

Cide k2t qub chi ra rng khi dign lusi sudt hign cde hii
bie can, hidu suft oda hé thdng nghign obu bi gidm. Khi
didn Ap ngudn xult hign thinh phin hai bic 7, gon stng
moment ting ¥n, con khi b thanh phin hii bac 5 thi gon
s8ng moment nhd di. Téng méo hai dong didn tromg mo
truing hop daso d8ng quanh mide bir 30,8% 88n 31,2%, vA
déang dign €6 chita cie thanh phin hii be Ske1, trong d8
thinh phin hii bic 5 v bic 7 chidim uu thid G pha hi
Anh hudng bon dén chit luong hé thdng nghién clw, hidu
sull aia hé thdng nghign clu dal cue dai vl goe hai bing
1B0F wh dat Idn nhEt khi o thanh phin hii bic 5. Gon song
moment dat cuk dai khi g hai bing 180° wh 0°, tuahg dng
i bie 5 wh hai bie 7 e6 trong ditn dp ludi.

Chc kit qui tedn chi sBng hai ob bnh hatng xiu dén
chait huong Lim wige cls hé chinh luu - d80g ea dign mt
chify, qua 86 chi rd chn 6 che thidt bi han ché sing hai
xim nhap wao he thing nghign ciu, cing nha cie heé
théing khie trén todn ludi dign phin phéi
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00 vieagphdt thil nghilm wii Bie kide iy quin staie
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