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Power Factor of Power Plant
(Yun, Gwang Hee * Heejin Lee)

SVC 7H &of

A Study on Development of SVC to Improve Harmonics and

this, the static var compensator(SVC), which is a flexible AC transmission system(FACTS), is applied to the power
SCV, Switching controller, Power factor, Total harmonics distortion

system. SVC using an advanced control algorithm improves the stability of power system. This paper is a study on
design of SVC to improve harmonics and power factor of power plant. The proposed SVC analyzes harmonics, voltage

drop and reactive power in real time. On the basis of the analysis of the data, the SVC using a switching control

algorithm decreases harmonic signals and increases the power factor. The experimental results show that the proposed

Abstract — The power system has to maintain its synchronism from transient disturbances and oscillations. To achieve
SVC enhances the stability of power system.
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FC : Fixed Capacitor, TSC : Thyristor Switched Capacitor,
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Table 3 250(kVAR] specifications

T T EE L T T e T b

SVC

G B Ab %
Rated Voltage 480[V]
Frequency 60[Hz]
Rated Power 250[kVAR]
Step size 50,100[kVAR]
Max. number of steps | 11 Steps
Physical output(s) 1 to 4 per cubicle
Maximum power 250[kVAR]

per cubicle




SCR 2=9# 2200[V] 200[A]

. Modular design. Steps are
W lgdulariiyy added in parallel
Capacitors Dry type self healing.

Designed according to IEC
80631 1&2

+/- 10[%] in voltage,

+/= 5[%] in frequency

1 CT required (class 1.0 or

Tunung reactor

Tolerance

CT requirement better),
1 or 5[A] secondary
Communication RS485
Programming communication converter
16[ms] o] 3}
2913 Response time | (External trigger:
instantaneous)
Color Munsell
Degree of protection IP21~53 (touch proof with
open door)
Cable entry Top (optional bottom cable
entry)
Ambient temperature - 10[C] to +40[C] max.
average

Cubicle dimensions 750x1280%2250[mm] (WxDxH)

Installation Free floor standing
. Indoor installation in clean
Environment .
environment
Humidity Up to 1000[m] altitude

Base frame, Main breaker
Cable entry cubicle with bus
bar(bottom cable entry)
Temperature probes, Surge
arresters

IP21 protection, RS485
converter

Tuning reactors,

Special reactor execution
Tinned bus bars, Dampers

Main options
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Table 4 Voltage harmonics data

At rms(V)
L 5 o
TE A Al 72 2H(%)
LINE | ®(V) % 9H(%)
VTHD | 5% | 72+
— P‘{ 428.4 767 | 61 | 37
OFF S 4374 763 | 60 | 38
T 4295 779 | 62 | 40
STEP R 466_3.8 2.54 1.0 1.2 66.8
ON S 4753 224 | 11 | 11 70.6
T 469.0 2.52 1.0 1.1 675
F~2) 5a33Hz oi0si08 16:50  @ooe (o) S0.00Hz 07/05/09 16:50  @a0%

4283 v (4373 v 4295 v ©AI662v @ 4745v HA6T8 v

700 750

-750
ct= d2ms Ul= +550 U= -274 U3= -275 B ct= 42ms Ul= +653 Up= -337 U3= 31

B
RMS | THD | CF e B RMS | THD | CF mE iEEE 0 &

&
(a) SVC %81 4 A3 73

E?

(b) SVC %9 & A<t 93
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Fig. 14 Voltage waveform
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Table 5 Voltage harmonics data

; I ¥ Aca A
F# | LINE o 22 5H%)
° 53t 73 11
ALL R 2.8 2.1 16 1.0
STEPS S 2.7 2.3 15 0.9
OFF T 3.2 2.1 1.3 1.2
| STEP R 2.0 1.8 14 0.8
ON S 2.0 1.8 14 09
T 2.1 16 14 1.1
9 STEPS R 19 14 14 0.8
ON S 19 1.7 14 0.7
T 1.9 1.5 1.2 1.0
R 1.8 1.2 1.4 0.9
3 STEPS
ON S 1.7 1.5 1.2 0.7
T 1.7 14 1.2 1.0
4 STEPS f‘{ 1.63 1.0 1.0 0.7
ON S 15 1.0 1.1 0.7
T 14 1.2 0.7 0.4

¥ 62 SVCO 471¢] stepe] EF offd wle] R, S, T 4
A AFEVTHD) A A 2237 Add WE 7+

4719] step®] EF on ¥ o, VTHDQ‘r A %I}
sl&S yeEldY. VTHDE T/olAl Az ghel 3.2[%]0l A
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Table 6 Maximum voltage variation when 4 steps on
52 72}
(SA) (TH)
1.3 0.6
56

o VTHD
T (TA)

1.8

112k
(T
0.8

A7 %(%)
£(%)

g3
Table 7 Current harmonics data
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o £ s <A)r e 52} a1z 97k
e OAFal s~
LINE | AA(A) o %)
% A
R 58.2 154 8.8
STEP S 53.2 16.0 8.4
OFF = : .
T 56.4 15.7 8.6
T R 16.6 5.3 1.3 85.2
S 17.0 5.1 1.3 84.5
ON
T 18.3 3.8 1.0 88.3
T snokz O7A05/08 16:50  j80% ) BoosHe 07/05/09 168:50  [{E0%
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1004 B0
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Fig. 15 Current waveform
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¥ 82 Actsl= SVCE T xd AH AX4143% &
gk = Ao 7t Ao Wi AEAY AR/ F Lz
2 Foaked ARF nxge] wstE uERd Bolt) Step
off el we] nla]l SVCE 3tuH 2] step ondtAl 2 uj
itk A azsvh A
¥ 9% SVCe 4719 Stepol B offd Wle R, S, T 4
T A8 AFHIms)T AF zxs 9 24 nxzdrt
AL E V[Fo 2 4719 StepO] 2% on € W, Irms¢}t
AF mzd L 53, 73 112 AF nxve] ¥wg#ss o
Eldlitt IrmsT S/3ol Al 566[A]ol Al 242[A]= 324[A], <F
57[%] a3ttt A7 wxse S, dF 1zxse 53
oAl Al SAF, TAFAIA] T, 11AFoll Al T/e d=Eghel 71 &
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E: 8 Zt MY FAFY MF Dol o o|EH[AX]
Table 8 Current harmonics data
AR T8 2 AR
22 |Lne | T | oz 22 HA)
W W s | = |
ALL R 538.8 1185 90.86 | 37.37 14.53
STEPS S 566.0 124.3 3798 | 45.81 16.20
OFF T 521.6 108.6 46.58 | 38.99 13.67
R 462.6 104.3 36.19 30.96 12.21
! Z;EP S 480.6 108.5 2647 | 41.67 | 14.22
T 416.4 92.7 3165 | 3576 | 13.15
§ R 366.5 82.4 2288 | 31.23 13.80
2 S(’)II\I?PS S 374.3 879 20.39 | 35.23 12.24
T 336.3 77.4 2166 | 32.99 12.33
R 317.3 67.3 21.47 | 29.56 12.76
3 STEPS N _
ON S 315.3 66.5 20.91 33.08 11.55
T 278.6 61.0 2151 30.65 10.22
R 305.2 58.5 2200 | 2811 11.91
4 S(;F;:PS S 242.0 56.1 1877 | 2791 8.42
T 229.9 54.2 2486 | 23.23 6.74
E 9 4 STEPS ONY wmf Add MF His|2F
Table 9 Maximum current variation when 4 steps on
5 i 3 _
T o | 22 | ol o | o
s | T i i
x93 | AEF(%) | 324 68.2 1.3 0.6 0.8
5
ey | WES%) | 57 54 56 | 46 | 66
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Channel Name: Arms Line1
CurrentRatio: 1.000
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Fig. 17 Power factor variation grape
Hx 10 9 &
Table 10 Power factor
T R T Z A
ALL STEPS OFF 0.46 0.45 0.46
1 STEP ON 0.57 0.53 0.54
2 STEPS ON 0.70 0.58 0.63
3 STEPS ON 0.86 0.64 0.75
4 STEPS ON 0.91 0.97 0.90

o
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