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A Novel Anti-islanding Algorism for Utility Interconnection of PV System

“Jung-Hyeok Yun, ‘Heung-Geun Kim, "Jong-Woo Choi, Gwon-Jong Yu
‘Kyungpook National University, Korea Institute of Energy Reserch

Abstract - Islanding of PV systems occurs when the
uitilty grid is removed but local sources continue to
operate and provide power to local loads. Islanding is
one of the serious problems in an electric power
system connected with dispersed power sources. Also,
this can present safety hazards and the possibility of
damage to other electric equipments. If the real and
reactive power of RLC load and PV system are
closely matched, islanding phenomena can’t be
detected by the passive methods. Several active
methods were proposed to detect islanding phenomena.
The most effective method is SFS method which was
suggested by Sandia National Laboratory. In this
paper, a new anti-islanding algorithm is proposed and
its validity is verified through simulation and
experimental results for utility interconnection of PV
system.

& 29 A% AAE 99
142 2934 B 7€ (Anti- wlandmg
F% TR Ay 9 siE 2aAg

olﬂ
o
it
2
offt
2
2
M
Au
M
2
tlo

é
Puiys
o 0
f'T‘

o ori o

C o

LA Alade) 3 il ek Avjdeel vy

ofF Aliglo] WM FetE wilel AL ALY
ool WEe nygdole s oy Furt Aged
AR FARFae] HAlRg o7l 5 glon HrAd
Ao HE garg 2 px Ant gl AgeM A
TEOl B B o8 &4 FAse AL T

=

YL HE7) 01}"5 PCC(Point of common coupling
3 =4 ¥°1 A A& Heinpd 1y

__.,_ai HAEo] WEg
e}

i o R? 3

..3 &— Lititity :

Pale Mountey
Translomer

-3
O—FZ
B,

2}

PVRIME Y FHAFE A8 PLL? & B4 13
8 PCC #ete 949 AXIFRFE Aojstuz, PCCY
WG Yedta sW AFLE FUNE FALAY AP,
zade A0E A (1), )8 2o

v
AP = Poy ——- M
N

AQ:V"[”’C”E} 2)

2 (D, (2l AP£0¢] AdeiolA] Tggao] LA s}
W PCC Age @77 st o, A0#0el Agde
Fdar) wan, 2 AP=0A0=0q Aoqx

PCCHte} 2719} F3pvt ECHE_ FARETY. 284
IEEE929-2000%00 4] A3ty AT dAg, #3314
‘35-““54—,%“ 7‘1%0}3‘ —[—0742\51011__ ﬁz%/\ Ax= P!
& (NDZ: Non Detection Zone)®] YelbA 5
'l‘f’ 20} ERUI I

o ,u-‘zr,

IUEFJ olf

f o

: 50l
el
HiE
°i °‘T’%A PVSIMEHE HNHHez A2 4 (33

2ol vepd # glrh

fpy = Loy sin{w t+g, } (3)

- 271 -



3% 3¢ PVABIE Y ZFAF
fraction)® A 23 H=Ee Y :,L7}° 2w YA WAy
A PCC-J TJH—7} g d—°— AR A A7}

iwlA]
4
<

a8 3. H=gy g o) 4% 58y
PVAHE ZdFe] 789 A& 4 D9 2xn
PCC At#e f4at= 4 (59 2o},

ipy ()= 1 py sin[wt + % ~ cfj

tan “[R(wc - Lﬂ -rd
ol 2 (5)

Fopg wholoj2yn 5 AEWe vwshy
AzZlye WEAR ¢ A HpaL o

NDZ9]
2 ol& 3l

Q
S
Lo
o2
lo
=1
o

srofrz}

s00|Er}

i xoomr]

T 4. 3YLAA FBEEO] o9 POC Age F4 ws)

2% 4% IEEE929-200001 #AoHo] sle $3m
(Q=R*VC/L)g 252 s} P=2kW Ql Zaiz7oA
AP=0 AQ#0¢) Ao nYPeA WA =m4 ufo]o]
29 g ANgHoldd PCCe Fupgolt), 2-A rer
cf 7 QA7bE ARARlL fecc e POCY 24 F3
Add FrHEE ¢ 5 A

Atel F3% WEWSFS)E PCCE Faael Wz

o] NP oEN W= Y Fo]| o3 Fu}
7t BAEE AL o] 43 AZuro)t)

A (@AM KE 71505, fue PCCY A Fuh,
Sine & AFF545(43)o0) T,

4 i

4> to

:cfo+K(fa_fline) (6)

4ol TAsE A (6)°l] &) o7 A% F7h

BRHA FAL SUERA 4 AT T
4% TANE Mol BReNs B Bue
& AANT

a9 5% AP=0,8020 Z3ussl zbzt 593He,
605Hz3 #stzZoA uHPEHo) AP Mo}
Zi4 WEEe ABedoldd s}, PCC Fu4
7EREREE ¥ 5 A

VAR A A

ARV

Sroquencyiz]
o B

& (2] [ % 7 53 a8

£ ; A A

\ iy ,! ,;’\,“\ff AN
des ﬂ‘i 1% 26 “evelsed ﬂ a [E] o8
(h)yA@>0

28 5 2YeAA drlel Fhs WEYe o
PCCS #3452 AulE &8 HFAY

23 M2 1N HAS7IY
1Y ezt Basd Avee AR JE
A8 PCCASH) Mal 9474 M7 FozA PCCI
F347h HAHEFR)HA sl nPLAE 4ET + 3

£

b PLL

controiler | ¥

q.mmai 2327

FA% \HE'_LHHI Hrh

ipy =Ipy sin(é+A0) 7

A= K(a)a _wline) (8)

TEEA 4 EH7} AW Qe 29 ARAG i
o] 93] RLCH B3l Yeh}e= PCC7‘4°J° A (9
FASTAN RPN (10)2; z8d

v, =V, sinld, 1 + AG + ¢) ©)

¢ = tan "'[R(/(@,L)- 0,C)] a0

Dy = Opjpe o) AG=00]T Dy * Dy o] AG#00|B R
PCCe F34 @07} F7H ¢>fsn4 A% 80209 7S
7HolS K o J3ke] Fiee A% FrHRa)EEE W

E AAXNE 9 €7 QvHE 24x 1A 21 e}

29 78 ALY WEE Agslel 4P=0,4020¢)
2% BAFFHP7E Z47b 593Hz, 605H2UdW 1@ A
Al PCCY Fa471 SAHsH)sleE B0 &9 7(1.”_;]
Heol WslE Algdeldd JJr““’]E}

- 272 -



E VAVATAVRYRVRVATRTRY AT
Ha & [y ELy (L ay (Y o
Fane {oac}
(b)AQ>0
ad 7

A PCCel b wgolth AC#0Uw Fuert A%
27}6}714 A% Pastd nPEAL AE
NARARAAARARAARAARNARAAARAARA S
WAV
/\r-a,.‘ A {‘\‘]\l
VWAAAANANVAAAAAAAAN

1%‘ 11. SFS el nydd AEA JWE &394

27 11 AC<04% SES el o8 ndEd 4T
A QIME FAAF o o) AYelth PCCY FA5Tt F

e r R EERIEERIE S

{ I S
24 AH 'mf‘.":,i ;‘ I BELY _‘_\'A“
T e n Kxnt
Ngeol s e RazAcA IEEEIQ-20009) 8 0 - e N N
Aol weh AR, W AFAAT PV QMEZ st aoterd
27 Azkste] A La . 1
a7 12, AkE e 19ed 1E
mﬁtu: - wolt) \/', 29 125 AQ#0gu Aoy wue e wyed
a3t 7 R0 B wafu:} N o d;}\ PCCQI -r# 32}0]\:}
ol 411
T3S TINTEH A A AR '\" Y ’\,'
a8 8 2YLAA PCCO FaAsuis AN
29 8¢ TYLAA PCCE) FH4E 24P 5ol AANA . i
& 549 ARARAAAAAARARAAAANANAN o
% R9ENA Pesl LCFAA Sfsiel POC Fohe AAAAMAAAAM /vnﬂﬂﬂ
7 s, 54A oy ome FEHoz: A -
2 Brsen a7 13, AkE el nYeW BEA AME ERAF A8
of =3% 028Dy of = 5% 0.28: DIV
" e 07 13 A0<0q 7§ AlE Wl % e
o 1T I ORI A AEA AvE FAAF otk AWH AR
w2 e - g2glo] nYEA FEol Asdn
(a) 3.2 &
B o=RdAE ASAAE B 2A Axde 1Y
AP A T AR 2 F% AN 55 AW oSt AN
ire[4] 1 \—+f i, o2 wgoz FHo| gudn 23 AR T
of =5% FAERENSNAL S A ol e nYeA AFWL AYSAT. £ MM L
B s P s o s e o ez A1 nUed A2UF M Aol $4@
Aol FR5 WERH Huaste] ABdIM L 1YL
(b . 8 AdE Wy $44 BINS PFAn
2% 9. @FB WY 2YLAA 24 Fog(frce) JE el A agen 7&?&? 433 A
2k o gt Fardde] nPEAH HEAE 2
(FB w9 PV olule 242 (i) ﬁL#lif‘qo 949 1 Zolm= 24
= AA
38 9 () 34 glelojayorn AP=0 AQ#0g B AT Ak R Ao 9t gy A7)

e rlr o BN

FAold 2% Ayelrt 9 89 NDZ H9o] A0 %
EAe) Hao & o 53}0:19___‘% o 9\13}. 18 9 (b)
2HARHEAY duegoe °16H HA=HAEE
2= 0]

A

c0.2{s)

6t afan )

c0 o)

KT 1

a8

AT Y(2004-N-PV11-P-02) 2o 2 38 A,

2 2 £ 3]

[1IM. E. Roop, M. Begovic, A. Rohatgi, "Analysis and Performance
Assessment of the active Frequency Drift Method of Islanding
Prevention”, IEEE Transactions on Energy Conversion, Vol. 14, No.
3, pp. 810-816, 1999

Rled, 433, 432 ATEAY gdded AagY e
3 98 oixe PLL. A7183] =87 537 93, pp. 562-568, 2004
[3] IEEE Std. 929-2000, IEEE Recommended Practice for Utility
Interface of Photovoltaic(PV) Systems, Sponsored by IEEE
Standards coordinating Commitee 21 on Photovoltaics, Published by
IEEE. New York, NY, Apr. 2000.

[4] Evaluation of Islanding Detection Methods for Photo-voltaic
Utility interactive Power Systems, IEA-PVPS Report, [EA-PVPS
T5-09: March 2002.

- 273 -




