F365F 128
2016 £ 12 A

FET ARG DU HUH IR G I S A5 vk

EOF L ERE AL LAR £
(1. o AXKF HRLAZABREELERE T RIZ 071003;
2. BMTIAE L AN EARFHRE T L RE 050021)

Vol.36 No.12
Dec. 2016

% 2 & % iR S

Electric Power Automation Equipment

WE. KBEAAB ERAAFBREERMAFTAERT FREZ A G F B EFE A STHWFMETFE
ERAA TR A MmN R EL A, 24 TRORMARAFHETEEAAFKIE R D
MR ARAFHEINGAEMNE M, RERFELEERMFENRERETATAEL A5 LEER IS
o ik R AR GINGENE AN ER AR ETHETEEHM B IR RD RSB T EEET
B I MIBATH AL OB D EANKRE W@ R PRS0 F  BING R A GRS EAER R 2 s W EILINE &,
Bl BT R R T TR R T S

R, WELR, RABE, DiEERKAR, SAAE, RAKD

FESES. TM7I1 X ERFRIRAD . A

0 3l=s

JEAR K L (PV) 2 LA 4 7 4% DX A I v BT ot
Fo ROk UK IR s 478 45 i ) R GEA R B R
PR, 25 A P 00y T R A 4 B R I OF AR
P 4 516 OK Rl 32t 5 A s 6 3O JEAS 52 D R, TR0 42 i 19 16
R [ g, RIVOICEY | 3 22 45 A g e LA Sk i TR N B
ORI . EHTAATIY GB/T 19964 —2012""
1 Q/GDW 618—20112"4r #EFLAE |, I P G AR i il a2
J A 8 s D g

T AR | [ A b 25 X8 S AR 30 A2 % 14 I A
Ti AT T R BT S | 30578 A% Y P8 4G I 7 125 AR
I A I BB AT LA K oy 2 26 sl A vk A
BRI H DL A A B0 AR 3 e A I O ) AR
R 13-4 BRUAKIS) | H e 38 il g 78 30 (0055 v, U0 I 0 1B
IRH R TR AR IE R B ATV F A AT A DR 396 7 45
AT I BATRS . PSR INIE BAR A 2 %) I 1M
A5 R HLRE BT R R e (HAATE NS A E X, &
Sy A K 3 e A S 4 4 o [ % RO A Bh 5 S
BE RS ER T — B R 88 T IR I IR | 028 4%
I 10 5 PR 2 I i 5 1 A8 AT R 2 A
H 00 AR 2840 T IS i A RS (2 DLBEIR IF M i 1Y
HLBE B O AUH R BEE R M B B R
A BEOGAR 300 25 R A DU T 9 B ds A IR S S B R AT
AE L by AR 3 170 28 5 16 R e RO 30 S 45 | E T 4 v
HLATEEPE O 17 sl 00 30 A8 8 R IR AT 2 Fhis A7
Yrim B H#:2015-12-09; &2 H #§ . 2016 - 08 -01
EETH . B ZA3 L4 XI T8 B (2015BAA09BO1); B F
AL W Ay 8 A ECR B (KJ2014-052)
Project supported by National Key Technology Support
Program (2015BAA09B01) and the Science and Technology

Project of State Grid Hebei Electric Power Company(KJ2014-
052)

DOI: 10.16081/j.issn.1006-6047.2016.12.006

AR A AL e e v 7 A BB o i LR, SR A
RGN 5 v PR il /N X I I R E R B S S
BARBIA AT, H AT, A2 X e E X AR i
IR R 7 2 64T T — 2o WF 5, b T
T TE AT 0 SE T B 38 A7 I 23 4R 2852 1] K H I T AL
J¥ 3l 5 005 HL R T S Ak e ) AR E R
LR B[R] 25 0K A7 AR BN TR 2 BN 2
ol 7 it 2 o) AHRL 5 S T AU D8, ELAR SR
TR R IE S 5 2R Rk O 4T BV o0 B 5 SR 3G
Ty B VR e Bl vk 120-200 2 S B0 AR i Y T R sl | B
AR BB P51 S 5 kT 7R HL R 20 TR AT 4 I G
J7 % 25 BB B B B IR AT B R A A
INT 36 AR A% I AR G 00 £ B AR 5 AR AR AL O IE
S BRI 3 G 0 75325 23 e A R A i O 4 4 BB s B A
S20% , BRI HTAR B3 45 3 A9 1E R 5t R 8O By 3
38 3 IO

ARSCNERE b AHE S H 00 LR IE S 5 I A6
7 ) XE S5t AR RONE I AL L S AR ORI T A
TR AR 7 58 i i P M S O LR A
X B AN [ S5 ) S AR AR A B T R
HAT R 19 I8 K I B8 77, BAE I Mz A7 i RE A R
/N AR AR TR R B RO IS

| BERGFRBEERDR

WA AR IF W R GE s B ANE 1 (a) BT AR
HLEE AP 1 (b)Br7s o IF s AT E 028 g5 A T HL R
PR 3 Ty 9 I 9 30628 25 25 R TR Ry Ly 70
91 g 39070 45 H T 08 D L JR ) 5 A0 BEL A LR O R
RLC 32 8% o 45 RS iy 7 2801242 I F o 45 200 — >
R E,, R, L, 7390 30548 g 10 T 728 T 4% A
PR o0 ) S S5 0 LRI LR BB B KPS BT T 1)



iUy LR IE

1t Ry (37]

£ 128 FOT AT HEN R
oL
bec
IR |
[ 1 2

(a) WEGRIf R G0N B 1A

(b) 78 5 JF I AR 58 A5 2 HL e 1]

B 1 SEERIFNRGELEEE
Fig.1 Equivalent circuit diagram of
grid-connected inverter system
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Fig.2 Schematic diagram of positive feedback control of
negative-sequence voltage during islanding operation
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Fig.3 Negative-sequence
network of grid-connected
inverter system
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Fig.4 Schematic diagram of islanding detection based on
adaptive positive feedback of negative-sequence voltage
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Fig.5 Equivalent circuit diagram of multiple
inverters operating in parallel
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Fig.6 Control loop of islanding detection based on
positive feedback of negative-sequence voltage
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Fig.8 Schematic diagram of negative-sequence
voltage extraction
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Fig.10 Simulative results of islanding detection
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detection  method  based on negative sequence voltage Fo - A K AR R

Islanding detection based on adaptive positive feedback of
negative-sequence voltage
WANG Xue',LEI Shenghua',HU Wenping®,ZHAO Ying'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Baoding 071003, China;
2. State Grid Hebei Electric Power Research Institute,Shijiazhuang 050021, China)
Abstract: Due to the positive feedback of negative-sequence voltage,the negative-sequence voltage of PCC
(Point of Common Coupling) will increase continuously after the occurrence of islanding,which can be used
as a criterion to detect the occurrence of islanding. However,too large feedback coefficient will induce too
large injection of negative-sequence disturbance into the inverter while too small feedback coefficient will
cause the failure of islanding detection. An improved method of islanding detection based on the adaptive
positive feedback of negative-sequence voltage is proposed,which modifies the positive feedback coefficient
adaptively according to the real-time output power of inverter. The improved method can effectively reduce
the injection of negative-sequence disturbance component into grid when multiple grid-connected inverters
are operating in parallel while realize the islanding detection within the prescribed time of 2 s after the
occurrence of islanding. Theoretical analysis and simulation results verify its reliability.
Key words: islanding detection; negative-sequence voltage; adaptive feedback coefficient; multiple inverters

operating in parallel; negative-sequence disturbance



