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Power Quality Disturbance Generator with Phase Jump for the Test of Microgrid

A A Ao A

(Jae—Hun Jung * Eui-Cheol Nho)

Abstract - This paper describes a power quality disturbance generator for the test of a microgrid. The generator
provides phase—angle jump as well as voltage sag with simple structure. The main components of the generator are SCR
thyristors and transformers, therefore, high reliability and high efficiency can be obtained without switching losses. The
operating principle of the proposed scheme is described and the voltage and current characteristics in case of voltage sag
with phase-angle jump is analyzed. The usefulness of the proposed topology is verified through simulations and

experimental results.
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Table 1 Simulation parameters

Parameter Description
Vas—Ves Utility voltage, 110[ Vsl line-to-line
Vi Vs Distributed s?urce v?ltage,
110[Vimsl line-to-line
L Utility side impedance, 1.3[mH]
La Distributed source impedance, 1.3[mH]
STS Static Transfer Switch
R, L Load R=2.23[Q], L=3.67[mH]
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Fig. 3 Voltage and current in case of voltage sag with
phase—angle jump
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Fig. 5 Voltage disturbance generator with phase jump
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Fig. 6 Voltages of the generator in case of balanced sag

with phase jump
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Table 2 Simulation parameters
Parameter description
Vi Ve 110[Vms], 60[Hz], line-to-line
n Series transformer turn-ratio, 1
%Z of T 5[%]
Load R-L load, 500[VA]
Load PF 0.85 lagging

_]

s 178 W gl Vw719l At ZFshrh 2 sk
= g F dom Vot Ve A7 ob gt of 20[°1¢] 9]
A  6(b)%k 6(c)2 S8t Vit Vsl 4l
< 77k A Agew el As ¢ g e 1
°]

Ay GF Wy F 39 AYY Fe
[e)

ol
H
5|

L

o o of o W

-150
0.1 0.12 0.14 0.18 0.18
Time (s)
(@) Va, Vag, and Vas
vb whd
150
100 Vbd

Vli /{ ) x'/\"\
b III,. /

!

-50 f

\/ h
-100
-150

o1 [N F] 014 018 e

Time (s)
() Vo, Ve, and ves

ve ves

150

Vas T Vps + Ves

VCS
-150
0.1 0.12 0.14 0.18 0.18
Time (s)
(C) Ve, Veg, and sum of Vas, Ves, and Ves
ag 7 M HESs JXls M MO 2y Al 2

4o njo
0
0g

A

oef

Fig. 7 Voltages of the generator in case of unbalanced
sag with phase jump

7| 107



HM7|&s=2X 64PA 33 20154 9¥

A% A TR AT 24 R A% P ey
A 2 & Qa2 70 et
3

WA @ B F 3 A ol G (Zero)o] obd Al
S o}
= =

a9 82 Ao ARES Alzwleltt 1Y 59 Sy~ S,
el REol Fle SCR AtolgAEZE £
SEMIKRON A}¢] SKKT57/16E & Ab&38tdia 2 A
AZE AE Hetrle A= 1oy, A9 HYE
GERYIIE i EEfoldaE AMEEN L FIE
25[kVAle] AF-RJAYE-ANAE WAE o] &3te] HPS
FRhsAct. 29d A5 BAYES Texas InstrumentsAtel
TMS320F28335% ©]-8-3}e] #lo]3} 9]t

S

do 2L

o Ok o 0
N & 20

a8 8 A ME
Fig. 8 Experimental setup

27 99k 29 100 3% HP I £HdA A5l vd A4
W A AY A RS 44 dehglth Algeeld 4
ol FARS AL & 5 drk 2" 99 17 109] HolE 7t
2ol g A =30l & olfr= F49] W T 9
T TAAA @] AYgs S0 Wil o]
A sk B 34 Fek Ak WEs #<Qlsh] fstol 1
Aadek 19 10(del 3 Fak ddE A HERRAG

6. &8 E

2 ET2 A A HE Ve s e dEEdedw

A7l st EATh AlE A o e w Qlsto] A

108

(d) Vas, Vbs, and Ves
O3 9 HE 24 HE UYE JiX= Mok A U A
Z 3t 13 (50[V/DIV], 10[mS/DIV])
Fig. 9 Experimental waveforms of the generator in case of
balanced sag with phase jump(50[V/DIV], 10[mS/DIV])
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