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Comparison of Voltage Unbalance Factor for Line and Phase Voltage
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Abstract -

Most of the loads in industrial power distribution systems are balanced and connected to three power

systems. However, voltage unbalance is generated at the user's 3-phase 4-wire distribution systems with single & three
phase. Voltage unbalance is mainly affected by load system rather than power system. Unbalanced voltage will draws a
highly unbalanced current and results in the temperature rise and the low output characteristics at the machine. It is
necessary to analyse correct voltage unbalance factor for reduction of side effects in the industrial sites. Voltage
unbalance is usually defined by the maximum percent deviation of voltages from their average value, by the method of
symmetrical components or by the expression in a more user-friendly form which requires only the three line voltage
readings. If the neutral point is moved by the unbalanced load at the 3-phase 4-wire system. Line and phase voltage
unbalance leads to different results due to zero-sequence component. So that it is difficult to analyse voltage unbalance
factor by the conventional analytical method, This paper presents a new analytical method for phase and line voltage
unbalance factor in 4-wire systems. Two methods indicate exact results.
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1M 2

& F2 Agel BAd Aoz Nxgd IAF
Fe Aau 249, 4A% PrHoz e F
43 2gm A29e LRHE B Fa A%
Aoz ¥ wA: AY BYYH 2zt S| du
[1-4].

A 2HYL AxGe A AR FoiSe
Aol o3 BYHAT F2 23k Mnuw 3%
gol g felte A¢ MANZR A9HD 3

2rlde adn 34,
% WY $EE B A MR AT o8
Jstn QAW Fake) 2ol EE 4 Yo Rapdol
SEAG 24P me Ra gAws gel wsE %
ARdel 377 gtk 2w oo AY BAIL
2 A% B9YL Yoslm o2As &do] Frkse A7)
o g gaAUTH2-4). ¥87)7)9 3PHY 2ER
A% AL £4 81 A2PY BAAE Fol7) sl
A 2YIEL RFE QAT Besm HEUA o9
ch@ 7120l A4S D Uek4-61.

o =
'\!_";8_'-_1'

f o

o e 0
Mo ot ¢ I

B 434 MAge A 2

22, EGE : B FMA BERH Bl - T
E-mail : jgkim@wonju.ac.kr

& BB EMK BERF Slgds - T

" E® B EEA LK HEHE-IHE

B HF : 200662 5H 26H

HIR5ET 2005%F TH 198

MZHetn AEdo) Oist MAEHYSS| HlR

A eRYEe FAYSH ABALOE VEL $ 9A
o 2ot B Yol ol AR BAAAY FHH ol
5% A% Tt Agyel nzot TeY 29 T oA

ANADE Az g ez Age BAHME JaME
W o] whyo] gasiet

B =R AL 34 444 A|2H A ZaEHPos
3 Z24A Ao EAz BT AYEFIPL 34 MbA
ote] Fy|gtoz zt A 2ot YA adm AR
Aste] T2 Ast AAga AbAge] g A B
B & Arko) Folrt Y1Le J=sluz} s}

0gt

2. Mgt 2HEE

21 ot SEgol Wy deln EHHEE

AGERFPo AL 34 Ao GRS EHY
W2 oA 2 29y 34 23 duds dF wFolth
w3 HYE 34 Elgle By Add dd99 #9 A
Fe E9yo] "ot webi 349 ZHdel M2 e A
Halz A By o] At

AY BFFL 4 T DA BHez T 5 A
o FAFezE YAATYY g Adoez AAEd
= ol Qm, EAFogE & 4 AYY AVE FEH
oz 18 Fale wyol JrHA4l.

A 338 (VUF:Voltage Unbalance Factor)2 4 (1)
s} ol AAE( Vel dal dAE( V)9 ug2A A9



VARG BN 54B% 93 20054 9A

go{1-5].

e
5
]
==

2
rir
o
2
o
o
]
N
=

°
e
o,
ot
o

%,
L
2,
L
oftt
TN
oh’.m
ofk
ot O 2 X

VB’ VC ]
S otk =@ ok MUFL
RAAAAUARAS

Rl
2
8 o
_\l_’
£
r{u
2,
ox
[
i
x(“
hS

L
LS

2 3l A BE

[Voag "+ Vel 1V cal !
(1V agd 2 +1V gl 21V 4l 2 ?

B:

o2 ABAY Vg Ve Vead HERIAD

el 98 dEAHY AYEFYEL 4 W9 gol 7
ARAYT AFAY V,,, I ANAE FFAQe: by
o Yehdt}

max(|V ,—V N IV—V
14

avxﬂ]'IVC_ Vagg&

VUF, = (4)

avgp

A WA V= —é (V A+ V g+ V oItk

A 2§ EFFE o] A WHo=A 2 5%
o} 34 Agtel Hops BFHY A=A FIUE I

Vgo— max(V 4, Vg, V)
avgp

VUF = (5)

AEEHFEE A 0, B, @ € 52 AN ¢ YA,

4 @269 A4 9448 292 5 93 et g
At g gol AR A 1 A FEAY L 4
ARG ZE Agol AeAD, AL HAo nzs
*ﬂﬂ-o} ¥3g 2¢ AT EWYLEY o] ¢ o

2 (39 A% AA A Z7IHeR e ALEHY
% *J%‘ F o 712 4y A=z gAY, vyEAS
2 Aoy ARG g AGEHELH ALE, 94
2GR v A3 izt Aol Ay 717
A8 EAN o] ofYF}(3]. WA YHARA A A
DAge) AXwtez 7+ AALY Irle BE EHIYLEH
A4z AEol Hsd Aol asjh

i‘lﬁmm‘ém-\l

22 MAEEygE e L

34 HPA Rt ANH EHAN A FAGH HaAY
9] aXie 2, 7+ 4 120° 9AXE ol sy A
AHEFA Yol (phase shift)= MAA 2 AP 22}

Bat e o AFA oMY vl e B3e AxuA T
Chig=s

3 axde A FFHE AYel HYoldx Rt
Egygoz 7} 4o AFEDo ZEAAY R3le FHA
ue gadicls ATl A 34 4MaelA R34
Eggoez I AA4AF gol He AF 22
A Ak ol HYyA % 2y FAHl ojFEA ZF Ay
o] A7iek Y37e] W} SR AFAYY AN
o7 BRPYPLL AMse AL stssidziE AAgy B
BYgs FGeA 7 5 vk 53 @A W] 30z
Y 2Aste $AE o) 7 AYgr)9) o2} S 2 Fo
d 33 FAEAC] olEsHA HEz JAY EHFES RE
A ANg 5 g

a3 12 23 MY 3dE 1A o, 23 YRS 3%
432 A=2e gt AFPRIE A 1,2 1Y G4
M=o A% 2 A4 HAExE dehd Aot 19 1)
T ARG 9@ 2718 ved Reln, 398 1we 2
At o Zlem Ao I71E JERE Zold, 39 1
©x At di 7len Y9 947 e =0l

/8471
89:47:10 -

(@ ddx



09:47:17 "

6285 5

;:h

2005704719
89:47:33

(c) $I4& HE T
ag 1 dMx: U HEE
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Fig 2. Voltage phasor diagram
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Table.1 Amplitude of phase & line voltage
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Table 2 Comparison of VUF
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