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A fast frequency drifts islanding-detecting method without non-detecting zone based on fuzzy control
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Abstract: The islanding-detection is important for the DG system. But the traditional islanding-detection cannot ensure the good
detecting performance and the electric power quality at the same time. In order to solve this problem, a new islanding-detection
method is proposed. This method combines fuzzy control with active frequency drifting with positive feedback (AFDPF), which can
choose the coefficients of AFDPF based on fuzzy control. Compared with AFDPF, this method can detect the islanding faster with

less impact on power quality when the DG system is connected to the grid, and eliminate the non-detecting zone. When the system is

disturbed, the new method does not affect the frequency of system and would not judge it as islanding.
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Table 1 Fuzzy inference rule

E
NB Z- Z Z+ PB
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Table 2 Fuzzy inference rule

E

NB NM NS ZE PS PM PB
NB VB B BB M BB B VB

NM B BB M S M BB B
NS BB M S SS S M BB

EC ZE M S SS ZE SS S M
PS BB M S SS S M BB

PM B BB M S M BB B
PB VB B BB M BB B VB




g, 5

BRI A DR 5 DX AR A A s - 41 -

A I BRORH 42 i 2 10 R FH F OOV A T AR, 15
i o A ow, 23 LAS B HLBIE T K, Al
Ko 1B RS SLPR I IR ofo Al k.

2.3 BiRMEREDRT

BTIEN) cfo Tk #ANFF AL B, R4 PCC H
JE (PR AR A R FIBAR AR A 2 R A AT AR . 7
DG RS IEMIEATI, cfy Fl k FIBUEZ /N T AFDPF
B, PR EARAN, X RE R SR
AN MR, LERLEYEITRL T, ofy Al k¥
B Af S ILARCARR IR TS, Nt g g, 78
PHAPEMITE LN, ofo 780 SUE, SR HRE J7 ),
ofo LGB ke BBE AF 4a0HE R TR K, IX
FEAUGHEBR T H X, i4em TRIMGERE . ATk
DATEARIE FERE TR 041 T B OB Skl 1 i

MARAGAKREIBERA NS, SEIR K
NIEASAY (AN 0.2 Hz) I, ST
AR/ NS, HE T AR AR AE e R 4
KR AMAE, PCC B 4h 2852 2K L W 4l
il BRBEC L RS, 1K HL AR I, PCC
BRZEAI R S B IE A . %7 V10 H M R A N )
INF AN R FEL R PR AR, A2 R AR R AL

3 {FEIIE

A A Matlab/Simulink #5836 AR 7 ubAR 8,
e LR A PQ #iT7 e I STHR[7] 89 43 #7
{li 5.0 AFDPF [N E N ¢f=0.01, k=0.07, It
it AFDPF S Hi B8 It 52 M4 /N, ELAS 805648 1
BT VR AS A SC T3 A IR s il S, AR Hh
ﬁ %ZA y‘:’ IZE@@ ‘ﬁ ( QAFDPF+910ad>0 ) ’ IKH ?G;: ‘ri (QAFDPF+
Or0aa<O)FH = LA 5 X (OarpprtOioad LA 0 H) =
POl fEIX —FhigoL N &AM E BT AFDPF #l
BOTRIAT IR, LB e AT K AR (RIS
TUTERE, A6 AH A8k BB B2 (R 175 00 T B
B DG FR G H WIS AT I P BRI L BB T 1) 5
Wi, M4 GBT 15945-1995, 4 RGHARAA T
0.5 Hz if, WA M iR3E R ARG HMEAR
PR GB/T 19939-2005 [ESR, MK KRR, W
762 s RIS, 47 2 s PNICIER T S AR, )
PR ARSI e, D1 18 e I A B T4 2 s
3.1 MMB L AR RN AR S B X4 %

PR A I B B TE (OappprtOioa>0 ) Al
B2 (O arpprtB10a0<0), 73 %) AFDPF 55387 7733t
T, iEgRwmE 4, B 5 PR, H7Ea 4,
FEA A A B 2P RIBHE T 145 300~ , AFDPF Al
BITEHSREAE 2 s PRSI, (HE 8 7R
AFDPF A I3 J& B S AR R o 7E 47 230k BEBPE 175 20

T, Bk AFDPF R 0.2's 247, TfAEBLAE )
LR, Bk AFDPF $R 0.5s BLE. i F3cdy
Mol sn, 76538 0 B TS50, AFDPF REfg P
RSP, (H B J7vk AFDPF iR, 7641
WA PHATEIE B OarpprtBioaa<0 K5I N, AFDPF
TERIUE TR LA S A BN (1 77 1) 5 SRR A 2 AR 4k Ty
) AH 5, SEBr X R G AR AR 2 T FRASAE
TR 790 1 T Y B R 38 TR 3R 40, o0 T By
), HAARBEAIEIER, B 5 s, fEAH 6
BN FEZR I R D01 B T3 R S RS A T A
pNGRE =

N 51.0

R A8y

W
j=4
[

P9I,
50.0 RAEARE

49.5

PCCHil#/H:

0.1 05 0.9 13 17 21
i LI )/
(a) AFDPF 11 FL ]
51.0
50.5 LI 3 A5
KA

CCHill % /Hz

S 500
£ 495

0.1 0.5 0.9 1.3 1.7 2.1
A LI 1) /5
(OF [ZRSIENE
B4 AREFERTHESER
Fig. 4 Simulation of the reactive location loads

50.5
2 500 KA
. K Rl 0L
X 49.5
S 490}
Ay
48.5
0.1 0.5 0.9 1.3 1.7 2.1
D5 ELI ) /s
(a) AFDPF{jj IL1&|
50.5 "
R AP
& 500 K lﬁkljjl :
5 O 00 1 I
11% 49.5 -
8 49.0r \
=%
48.5
0.1 0.5 0.9 1.3 1.7 2.1

17 LI )/
(b) B ikl L
5 HAMERTHELR
Fig. 5 Simulation of the active location loads

Kl 6 AN B BAAYE (OarpprtOioad IEALA
0 [¥)) AFDPF 7E 2 s N JCIER I A0 (7 50 8T
J7ikY AFDPF Fxt bl . il 6 m1%0, 7 AFDPF
RAMITEDLN, FHBTERERETE 2 s B Ta] A I
AN, AR AFDPF IR X
3.2 FEFHMIZTTH X B RERERIF N

i 2.3 FHTRA, of FIZEnHEOR, 76 M
BAT I AR 28 IS B 2, ) FL R T BRI 5 )



_42- CE R R R EEL

. 505
= R
P 50.0—&\
Q
S 495
=9
49.0
0.1 0.5 0.9 13 1.7 2.1
A5 B [l /s
(a) AFDPF{Jj 2L 4]
. 50.5
ket
5 500 KA
ég Foril Hh I
495
4
49.0
0.1 0.5 0.9 13 1.7 2.1

7 FL ) /s
(b) By i FLE
Bl 6 AFDPF =EERXIERTHESER
Fig. 6 Simulation of the situation of NDZ

Ko P EIHLE RPN 7R of R EAT T
g4 Al

Kl 7 24 AFDPF 53 7 VA0 AR 48 FF IS 4T I
B Ch BB AN BH P E RS DL of I L o 75
DG REGFFMIEAT I, ARBITET A of 4
SHEANEES AFDPF 1] 20%, FA] W, #H%4-T AFDPF,
T AR 2RI WIBAT I, A8 RSB o0t HL RE i R 5%
M NMFZ

i
fiE

1510
AFDPF[fic;
10 = ’
o s
- WiIriE R ef
bl
-5

0.0 0.5 1.0 1.5 2.0 2.5 3.0
A5 FLIR W)/

. (a) BLIE Ak FL

x10~

AFDPF{fjcf

o

Bsikies

00 05 1.0 L5 20 25 3.0
i Il
(b) B At 2L
7 AMFIER of JFELE
Fig. 7 Simulation of ¢f of both methods

3.3 FAEEEBERNL
FEAZGRIF AT IO O, BEERGHE 055
I 5 9R e 7 R 2 1t i 1 S S0P H B/ i A2
6, TMIAE 0.1's W HBEHERR » 73822 38 ABC 5 AR
SR INE AL EOBT A PR &L T, & PCC M
%, Ui EWmE 8 frn. HE 8 WLAEH, fERS
W B /NIRRT AR P I, PCC AR 52 31 HL MY
(RUBH ], R BREE B RO, FESR SRR 2 Ja H 1k
SONRGEIBIPIRGS . WTIBTNEAE R G2 2SN

ARG, BAEIRF,

g 50.2
i:ci 00— o~ —— |
)
O
& 498 . . .
0.0 0.5 1.0 1.5 2.0
i FLI 6l /s
() PRANT BT AISLL I 107 L]

& 50.2 ; : :
g 500 b—m—mMm ™~ —
Q
%.). 49.8 ! 1 1

0.0 0.5 1.0 1.5 2.0

i P /s
(b) PEBHLLF B LI FL
8 MAMBERTEERAMENIZES
R EEMAERT ELE
Fig. 8 Simulation of f of the circumstance without any active
method and the circumstance with new method

4 g

N T DAL G 1 sh AN K T V5AE DG %
GEIF W12 AT IS L RE T SN ANE AL, I A7 2
RS DX ), ASOR B ] & AFDPF A5
A, MBI B IE N ofy F ke I E ]
ULFEH, Fr7iE e DG R G WEIsAT I 0] i fE i
SRR/ 76 DG RGN R AR I, R
PRI Ay, JFHER AFDPF HIRINE X 5
Gb, BMARGRAEANBEINS, BITEA S E RGN
%o R LA
Sk
(1] FEawl, EmedE, Fre, 55 AUk I R G h

IEAL I T3 IR LB TT )], 0 RGO 5 5 7H,

2011, 39(6): 147-154.

CHENG Qi-ming, WANG Ying-fei, CHENG Yin-man, et al.

Overview study on islanding detecting methods for

distributed generation grid-connected system[J]. Power

System Protection and Control, 2011, 39(6): 147-154.

(2] sk, PhZR, BREAG, S5 M T AUk RGN
R 43 OB IR L SNTE )], BT BOR R, 2011,
26(7): 112-119.

ZHANG Qi, SUN Xiang-dong, ZHONG Yan-ru, et al.

Even harmonic current disturbing method for islanding

detectionin the distributed power generation systems[J].

Transactions of China Electrotechnical Society, 2011,

26(7): 112-119.

(3] Tk, (9%, VUK, 4. FETHMLE SMS 5k
IUERTI]. A CHRZE4R, 2013, 28(10): 233-240.
DING Hao, HE Yu, QI Han-hong, et al. A novel
islanding-detection based on parabolic SMS algorithm[J].



A, S BRI S PG X AT Rk - 43 -

(4]

(5]

(6]

(7]

(8]

Transactions of China Electrotechnical Society, 2013,
28(10): 233-240.

GGV, SRICRE, TR, AF. —FOBIRIF MR 8RR
R AN O RGELRYT 51, 2013, 41(22):
117-121.

YIN Zhi-feng, ZHANG Yuan-min, ZHANG Zhen-bo, et al.
A new method for islanding detection of grid-connected
photovoltaic inverter[J]. Power System Protection and
Control, 2013, 41(22): 117-121.

SKAT, SKERAC, TERE . DRI M IR N
PIREIZ AL, B RGRY S#H], 2010, 38(21): 136-140.
ZHANG Shi, ZHANG Rui-you, WANG Ding-wei.
Adaptive microgrid detection methods for PV
grid-connected converters[J]. Power System Protection
and Control, 2010, 38(21): 136-140.

XT5HE, RS, K5, A R R R I
TESERALT]. T HAREHHIA, 2008, 27(3): 22-25.

LIU Fang-rui, KANG Yong, ZHANG Yu, et al. Parameter
optimization of active frequency drift with positive
feedback islanding detection method[J]. Advanced
Thecnology of Electric Engineering and Energy, 2008,
27(3): 22-25.

XNFER, D, Begn. Eah o s w Tk
ZEAALT]. v B AL CRR2AR, 2008, 28(1): 95-99.
LIU Fu-rong, KANG Yong, DUAN Shan-xu. Parameter
optimization of active frequency drift islanding
detectionmethod[J]. Proceedings of the CSEE, 2008,
28(1): 95-99.

JOES C M, XU W. Efficient coordination of ROCOF and
frequency relays for distributed generation protection by
using the application region[J]. IEEE Trans on Power
Delivery, 2006, 21(4): 1878-1884.

(9] whAGW, B FFEL. Bl IR A St il i ] 7E 1k
AN, TR, 2007, 14(4): 383-386.

HAN Zhong-xu, LU Xiu-hong. Essential relation
between fuzzy controller and state feedback control[J].
Control Engineering of China, 2007, 14(4): 383-386.

[10] PhEIT. A REFEHRIELE SEORM]. dbat: IR
JiAL, 2011.

SUN Zeng-qi. Theory and technology of intelligent
control[M]. Beijing: Tsinghua University Press, 2011.

[11] RI74E, 5KFFF, BI7. FTIERBEESIBHEIE

00 A5 3 0 AROR A AR [0]. HLE T AR, 2013, 30(2):
223-227.
WU Fang-de, ZHANG Ben-ben, XU Fang. Fuzzy
optimization of islanding detection algorithm based on
active frquency drift with positive feedback[J]. Journal of
Mechanical and Electric Engineering, 2013, 30(2):
223-227.

[12] sk¥d, KPR, FAME, S5 BT RUBIENER KB R

RGNS, BT H AW, 2012, 27(10):
235-241.
ZHANG Kun, WU Jian-dong, MAO Cheng-xiong, et al.
Optimal control of energy storage system for wind power
generation based on fuzzy algorithm[J]. Transactions of
China Electrotechnical Society, 2012, 27(10): 235-241.

Wrks AEA: 2014-03-02; 1&[E AHA: 2014-08-25
fEEEN:

#A019750), B, Hd, sl#HE, RFTEAL A
SR 5424,

® & (1989-), F, ME, AT AAFEBL A Z%
#9445 4], E-mail: 656247681@qq.com



