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Field Measurement and Analysis of Voltage Unbalance Factor
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(Jong-Ho Jeong * Jong—Gyeum Kim - Young-Jeen Park - Eun-Woong Lee)

Abstract - Most of LV customer have applied the 3-phase four wire system distribution system because it has
advantage of supplying both of 1-phase & 3-phase loads simultaneously. Due to its structural simplicity, it is more
convenient for use rather than the conventional separated scheme. But voltage unbalance more commonly emerges in
individual customer loads due to phase load unbalance, especially where, single-phase power loads are used. Voltage
unbalance factor(VUF) represents the loss of symmetry in the supply(magnitude and angle). It leads some problems
such as de-rating or power losses. In this paper, voltage and current waveform in the actual fields have been measured
and analyzed in relation with internationally allowable voltage unbalance limits.
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Table 1 Voltage unbalance rate allowable limits
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Fig. 4 Voltage, current waveform & unbalance factor

20:S1
14 472
22:0
20:LL
cv:6
1414
20:61
A
444
2012

229
A1 14
441"
[44%:]
c0: 1
eyl
2c:0L
20:€
g6l
gc:clh
20:g
ev:ie

A ON F
Ll

(@) A4a%

0
g
T o X ook -
GRS h
~ 5 Mo <
T o xR %o
ﬂuauq__o ™
N Pk ok op I
T o W
SE T o
Exw 0 <
R
% ralic) i
S B L
N ﬂﬂﬂauﬂ
T o= oF X
T Mo N =
N i < O
o i X
T 0 0 % B
oo X e
WO = T o =
<) o O X
=B p X i
o o o o
w T x
o| ol Tl %o o] 3
g xﬂfﬂﬁw wﬁ
5 KOOI
" 0 o
7! of o) fo . i/
" R R oo o) T
el
£l
£l
el
el
£l
€L
el
i €L
Eeee [ & o
383e Tu £
HHAA\.M.\»ﬁnnhn‘i, el

e
120:
H44
e
120
H44
e
120
1¢a:
ev:
120
:gc:
e
120:
:gac:
HAA
120!
44
e
120
44

Ll
o}

8l
L

6l
gl

0¢
oy

oje]

o 3ol

Al E R T2

U e O
T _ e _ o o O o
= JEaZae le
lﬂd = N B A ]
N . A q‘_l_lo#a
£} X oL

g P g
R o TE R
=~ uf,mMﬂﬂHmﬂ%we
& il ec.}xﬁ&o i ol mu,D|.|
Nr wumvﬂg_oﬁwﬂe%u._%u
T e T T E
T o e

oy 4 o O T A e
S T oW R T
— ~ loﬂodﬂ h.OM
T = afwhﬁu?ﬂoﬂﬂl
R ﬁﬁwﬂhwﬂ;twﬁf
T i~ o Al ~ il
M " o =%
po P EATEL T
T TWJ%%EWO .
T oxop . O D
Fas e oD
=%

prF I g RE " w
TAPIR T T
SRS
oW I EK O H oK E ol o
o o N~ N = o
o O o o o

3
CERE
Fasn.

=
=
7]
o
<

A
Zio] v

o
e
3
=
=

€1:ce:8l
€heaith
gligly
€1:c0:le
€1:eS:€l
€lier:9
€l:ce:ec
€licc9l
€lich6
€1:2¢0:¢
€1:¢G:81
€licvitl
€ligey
€licc:le
€lichvl
€1:20:L
€1:25:€C
€licy:9l
€1:2€:6
€licecie
€lich:6l
€1:¢0:¢l
€lieSy
g€lich:le

ol A ¥olt}.

L
a

jaxe)

&)

il

45



BREFHNE 54P% 158 20055 38

(1]

(2]

[3]

(4]

(5]

[6] %

[7]

(8]

,oleS, AEE, HuY AdeEd e 9 &
54 47 EH"“dﬂi@ 717171 &

2003. 11

P. Pillay and M. Manyange, "Definitions of voltage
unbalance”, IEEE Power Eng, Rev. Mag., vol5,
pp.50-51, May 2001.

Ching-Yui Lee, "Effects of Unbalanced Voltage on
the Operation Performance of a Three-Phase
Induction Motor”, IEEE Trans on EC, Vol.14, No.2,
pp.202-208, Jun 1999.

AFA, oleg, “BWY AYoE 44 wHY ¥
of Yeht: @4, qi@dr|ets =EA®B), A 519,
6%, pp. 285-291, 2002.6
AZF7A, g7 o] &% “34F 444 /“%7}_4 AerEsg
ge Z4 BA, @2xY - A7) A A
3], pp.43-47, 2004. 5

IEC-61000-4-30, "testing and measurement

techniques—-power quality measurement methods”
EN 50160,
supplied by public distribution systems”,

"Voltage characteristics of electricity
2000, 2

A A A I

¥E 5 (88
1969 692044, 1993 Fdoista &
sojet A7) ES R s E9. 19969
A7 F g £

il

= =
LA
Tel : 02-970-8922
E-mail : jeong-jh@hanmail.net

46

4354 @& R H

19611 10€ 3¢, 19919 Sdulgtu
e £, 19962 Y &9 &
s}l 1996~ @A FAQFAE A
73 R, AA 933 BRE 2 2
A9, PrE Y9

Tel : 033-760-8423

E-mail : jgkim@wonju.ac.kr
gk o R(F k $E)
19591 11¢ 19943, 1982 ©=rojj st
A7)sett £, 19963 wh=rthstal o
skl A7)Feka E(FH. 19964~

A =H dFdE A7 Fug
el : 033) 760-8424

E-mail @ popspark@wonju.ac.kr

of 2 8 (F B 1)

19443 89 14¥¢A. 1971 f&oh?H 77
3t &9, 19839 & g #UF
o} E A (3. 198217834, 198 W~
& Ayt McGill st WES
1987 ~&d A et F9d. 199549 7
o3 AFALT 2 AZ7IATE A
2 199539 ~1997d S & e, A9
6~97), 19973 ~20001d 33} 3] l?—il . 20043 = 2sts)
5%, A4 Fvd 47138t @

Tel : 042-821-5652

ewlee@cnu.ac.kr

-

E-mail :



