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A large quantity of photovoltaic(PV) systems will be installed in near future. There
would be a serious power system disturbance if they would be stopped by voltage sags.
This study solved the difficulty in generating voltage sags with controlled parameters
or reproducing actual voltage sags precisely in laboratory, using PC for waveform
composition and linear power amplifier representing voltage source modeling actual
power system. The Precise studies on behaviors of magnetic contactor behavior and for
power system connecting inverters for voltage sags have been carried out.
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Power System and Fault Switches for Voltage Sags
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Developed Voltage Sag Generater
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. Phase .
Lasting Operation
Date & Time Depth Time Angle' of
ds (%) ts (ms) Jump 5 Inverter
(Deg.)

13:30/25/July/2006 17.6 59.3 3.6
12:39/6/Sept./2006 45.7 104 15.2|Stopped
13:04/6/Sept/2006 473 80.2 11.8|Stopped
13:31/6/Sept./2006 43.5 204 6.6
20:03/9/Sept./2006 22.1 39.4 7.8
21:33/9/Sept./2006 16.5 39.6 3.7
2:53/11/Nov./2006 50.6 131.8 9.8|Stopped
23:48/31/March/200 17.2 48 6.6
23:26/8/June/2007 30.7 63.7 9.3| Stopped
20:22/29/July/2007 27.2 63.9 1.8
6:35/30/July/2007 36.3 61.7 8.2| Stopped
19:46/22/Aug./2007 20.1 42.7 1.5
15:40/3/Sept./2007 17.9 34.1 3.5

# 2 R TN L D BT IE DE

Phase
System Angle .
Impedance [Q}] Jump Operation of Inverter
[Deg]
6
0.06+j3.3 7 Stopped
8|Stopped |Stopped |Stopped
6
0.14+j6.6 7|Stopped |Stopped |Stopped
8|Stopped |Stopped |Stopped

#* 3 BN L ONAHBERE R L 552

bG G . Phase
urren
. Angle Operation of Inverter
I dc[A] Jump
Sj[Deg.]
5
6
0 7 Stopped | Stopped
8 Stopped | Stopped | Stopped
9 Stopped | Stopped | Stopped
5
6
1 7 Stopped | Stopped
8 Stopped | Stopped | Stopped
9
5
6
1.5 7 Stopped | Stopped
8 Stopped | Stopped | Stopped
9 Stopped | Stopped | Stopped

4. 4 R EE R AE C OEER R

BRI T A R RE 2 W TR D =4
HE A REHRIRREIC L2 FERE Lz, BED
MOBEKRFEONMIBDO % 4° ~18° £ T
2° IR Ty 7 h&Elr— R LBHEDIES
% 4%~ 18%F T 2%4| A CE{L S 7= — AT
DWTERLE, ZREN 147 | 14%FE TiX
B HEE CE D 2 LR TE 2, K 16



WCEBEAERO—B 2 Rd, BENREHETH
DO TEREE S AT > TND,

16 BEANFMREO A 3 — 2 BT

PlED L DY YT E LI-seiREITIE
FEBTE, ZOEED &2, BHRICX
DAAH BRI & R A HRIC X 2 7 FH Bk EE &
B UBHIC K DA B Tld A v N—& 7
— h7 vy 7 wREET DR E SO 1
2L LT, BENEA Fourier 459#8T L THEA
Wy DAL ZHIH L& DL/ X% —
SHBIT D HEEEZERLZ L, LrL, 20
BIX 1Ay OBBERET —% 2 W ThH
a2 Lil2b50T, Eusa Xm0l
OBk R Z 3 E L W iEkiE TR
BEIZ 72 B 7o 72510 GA B ALVER 0 H T D i
FEOELIL (X 8 S PR) MM AHBEHE B it F I 58
2B LD, THEMRIRT DD
IZiEH D PC TixZe<, U7 AZ A L0S 2
WL-EHAa P a— 25O TEEARK
TOHOUENRDD, SRITVTNAEAL LTI
L—va YHEHayEa—42 28 ALK
WF7e D R R 215 H U CBRHKIZ & 5 KB B3
BA N F DORBEAZ L IED 72D DL
ZEg L T FETH D,

5. ERRERIE
(WFFeE . WFge oy HaE M ORISR 1
=Y

UEsEams) G2 1)

[1] Isao Iyoda . Yoshitaro Ando .
Sompathana Pounyakhet, Masaya Hirata.
Toshifumi Ise. “Affect of Voltage Sags

on Electro—magnetic Contactor - A new
Parameter for Sag Characteristics - “. &
KPS FmGEEB. &wHEA. Vol. 139, No.
5. 2010, ppbl0-516

(2] BfiB Risz, HI EAT. R & 5
M Zh, AA WIE, #1860, O B0,
RFOE R A >N — 2 SRR A BB 58 R
WEORIE], "U—xT L7 ba=7 A%E
#. #&FA . Vol. 35 2010, ppl70-177

(Fa%R] Gre )
[1] Isao Iyoda. Yoshiki Abe. Toshifumi
Ise, Nobuyuki Shigei, Kiyoshi Hayakawa,
“New Parameter of Voltage Sags and Its
Effect on Inverters of PV Systems Surveyed

by a Newly Developed Voltage Sag
Generator”, IECON 2010, 2010 4 11 A,
Glendale, Arizona, USA

(2] Frl R, gt5-m =, B)II ¥, &
BT, R MG, B mol. TR
WIEBEBRFEHERA N —F QBTSN 8
J—xT L7 hr=7 RAFRE1 8 1 EEH
MFgE2s. 2009 412 A 19 H, KKK
[BIpIER Rz, F5-H o, I ¥, EH &
17, I8 60, OHlE ol THHKEE R A
EEOWE], PR 21 FELERFEETE X
A RS, 2009 4£ 11 H 07 A, KK
(4158 Rk, gt5 W T, EH BT,
EH EAa. AL MIE | W G0, F
WE O, DRFHR A N — X B R K
EERAELEORKE), XUV—x= L7 fr=
U AR 1 8 O [RIERFIFIEZ . 2009 4 10
A 14 B, PEEE SRS AEE S B IE AT
[5IBTHE Rk, gt5 W T, EH BT,
EH Ea. AL MIE | W G0, &
WHWOR ., THHEKEERAREE ORF ). Pk
2VEEBRFREE KRS 200943 H 17 H,
A iE K

(6] EM Fafr, JH5-H Zh, B
DOBHRRFFEHIAEAT . Rk 20 25 (55 16 [A])
AR R, 2009 4E 3 A T H, Kk
e SRR

6. HFIERHRK
(D) WFFe R EE

JHELH  Zh  (IVODA ISAO)

K EESGEE KT« T - 2%
Wge 8 %5+ 80413798
(2) 9oy

e #sE (ISE TOSHIFUMI)

KBRKZE « T5% GR) FTER (WF9ERE) - Bz
W45 - 00184581

B BT (SHIGET NOBUYUKI)

KBRS T3 mEHP L - e LT A
T LR - HEHR

9835 : 90259896

B (HAYAKAWA KIYOSHI)

KBS T3 mEHP L - b Ty A
T LR - HEHER

9% 5 : 20325575

(3) ELPEMF I
R X0 RS
TZMW L7,

Gy HE N EEERI TR L L



