E36E5F5H
2016 £ 5 A

% 2 & % iR S

Electric Power Automation Equipment

Vol.36 No.5
May 2016

HeT T A LTI A R IR S A 5 i

L EHP O AER N, E

(1 b A k% HiLAbAZAERELEFRE LT 102206;
2. BMFAEHAD FE HN 750001)

FEE, A TRSTHERGEE P XBENGHILRATA ZIN G N R —AE T THREEZ N T
AN G Tk A EARARLZABRAG ITRARTLEZLARP IR EE ST EERLRIAET LT MR, IR
PR RODNHATINE AN S8 By P B A B8 LR P, AL REN #Ha kB ERLA ARG 2
ARHAREAENRING ERGEELEMNETR S AAKX AEBEERAMEDFRIN FFTERELLE
BH AR ZBGTER, B # kR — A XN G AN % R e EFIEATR WA RS

KW, LRSS, INHEN, £PX,; THRELE, FAMK

FESES. TM76 X ERERIAD . A
0 5l

PRI 2 A0 RE IR A HL 2R 40 55 K R R I o 1O
RE USRI i (15 SR D AR Ml 61 i BEFRL G B 5 . B3 BT RE DR
T v AR 8 AN W 380 I8 B — S AN 2R 28 AL ]
R IR B 2R A 2 o P HL TR Y I H
W B4 A 2 AT A B G N B B 4 A AR T Y
30, PRt % s of sy s ARG 00 £ G S O TE B fiE IR
I MR G AR E 1B AT I AT

15 58 10 I G I 95 32 20 TR AR A A 3
R I AN S A Ik T T SRR A AR I vk
I HTE A5 77 1A% 138 0T SRS S B BEAT I A2 I 3%
T3 A I R (A 2o AN ST s A
M3 368 S 0 I 0 P A T I R 8 9 R U A R
P FEAT I KL | 2675 1 AN 572 i) vl R Jo k| {ELAGE U
ROREAR s T2 SR I VL i 1) R T N A Bl AR
P By 7 Az B 52 e AT I A 2% T kA T 2R
B (02 e TE S AT I A L R BT 2 AR e
I A 5 3k T X e VR 2 i o A 2R A HL K
0 F B, i EL AT AR TR I I 3 AR g rp 04 B
Xt 4R v 3 OF 94 8 RE U 3% ik 04 9% A I D7 32 B4 4
FERAXT R AT A GE i I A6 I 5 32 0 AN i T
RE VR 37 0l 4 vP O R B S 1 | DR I 5 28 3-SR R 9
R J7 i 10,

AR SOH G AR B ORI 07 05 T B R $
M — b 5 T g B T N ) O B I A I 9k
TR 9 14 9 722 5 FL AL 5 2R 728 kL T SR B
I 190 5B S5 (A BELAL | AR 0 25 B BELHE 89 R/ A7 I
K, P BN B 07 ik BE S A RO A I HH AT | AN
AFAERTI R X 76 i B Dy 30 30 S 13l AN &

Y is HE#.2015-06-04; 1€ B HEA .2016-03-03

DOI: 10.16081/j.issn.1006-6047.2016.05.002

T AR BAT B T AR B AT RE H BRI Y
IR T | SR PRSI0 5 0 e Fi A M O i D
HIYE , BEIE B DX I AR IR, o I3 4h B 5 i —
Foft B Sl AGL I 3 | AN S W) LB 3 4T IR A L RE TR

1 ETIMRESMEMBMBENTTIE

1.1 MBAERSSEERTLSH

HREFIE M RGN 1 FiR . EHBEIR R 0f
Wiz 7B IE A (BD A SF B i) AR B BT o K
L5 T RE TR AR S T BR B BEL BT, i K W Y 5
(B BB A /0N | Jr LA AE I I 00 A5 1 S B BT 5 /N
20 e I I AR I A5 A5 5 BHL BT R 5 RE VR &R 4t
FIBET , M X T IE s T B Ak, S, M40
5y I I I ) A5 LB A A A R B 1] K A 1
T A% R B A5 E R & A AR T B — s ] A
B 3 A I R A A5 A BEL BT 9 A 1b 1 Dl BE % T o
B b AG 0 1 N

‘: Fs F, TA,
BELL 2| QF Q ~A mie
PN 2L 1 ? [ i
QFs i QF: a, QFs
| o
B3] g | oo
J
B etk

| ERFXFHRBEHFNRETEE
Fig.1 Schematic diagram of grid-connected

centralized new-energy system
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Fig.2 Schematic diagram of islanding detection
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Fig.3 Equivalent circuits of grid-
connected new-energy system
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Fig.4 Flowchart of proposed islanding detection method
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Fig.5 Simulative diagram of AZ for islanded system
with mismatched power
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Fig.8 Comparison of AZ among short circuit
faults,load fluctuation and islanding
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Table 1 Comparison of simulative AZ between fault

and islanding for short circuit faults at K,

WOBEZET SRR PHAT Q|| WRREE SRR /O
LA K % 0.261 TR i 0.336
M i 0.333 L 18.13

TR A T I 4 0.336
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Table 2 Comparison of simulative AZ between fault

and islanding for short circuit faults at K,

MR RASEAPL/Q | BEER RARRFY/Q

P 0.349 T 4 e 1 0.253

=M G 0.352 ML 18.13
A I 49 b, 0.353
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Table 3 Comparison of simulative AZ between

load fluctuation and islanding
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Fig.9 Comparison of simulative AZ between

three-phase short circuit fault and islanding
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Islanding detection based on power-frequency variation impedance
ZHENG Tao',WANG Yanping',YUAN Fei', WANG Zengping',LIU Yichen', WANG Xiaoli’
(1. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. State Grid Ningxia Electric Power Company, Yinchuan 750001, China)

Abstract : An effective method of islanding detection based on the power-frequency variation impedance(AZ=
AU/AI) is proposed for the grid-connected centralized new-energy station,which calculates AZ during
islanding based on the variations of power-frequency current and voltage and identifies the islanding
according to the calculated AZ. An additional criterion is given to avoid false identification. Simulative
results show that,the proposed method can quickly detect the islanding within 2 periods without any dead-
zone and has higher reliability without false identification during short circuit faults and load fluctuations. It
is the passive islanding detection method and has no effect on the power quality of system in normal operation.
Key words: island detection; centralized; equivalent

new energy station; power-frequency variation;

impedance
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