1 R TG O AT I 20120 2

T8 H3IE 2 AsAAF
HEe A
2ol

http://dx.doi.org/10.6113/TKPE.2012.17.1.48

nzRFEgel o

Anti—islanding Method by Harmonic Injection of Utility Interactive Inverter
with Critical Load

Hyeong—-Min Ohl, Se-Wan ChoiT, Tae-Hee Kimz, Gi-Pung Leez, Tae-Won Lee”

Abstract - The utility-interactive inverter with critical loads should supply continuous and stable voltage to
critical loads even during the grid fault. The conventional control method which performs current control for

grid-connected mode and voltage control for stand-alone mode

undergoes the critical load voltage variation

during grid fault. The critical load voltage may have large transient when the inverter performs mode transfer
after the islanding detection. Recently, the indirect current control method which does not have the transient
state during not only islanding detection but also the mode transfer has been proposed. However, since the
voltage control is maintained even during the grid-connected mode it is difficult to detect the islanding. This
paper proposes an active anti-islanding method suitable for the indirect current control method which does not

have NDZ(Non-Detection Zone).

Keywords : Indirect current control, Active anti-islanding, Utility-interactive inverter, Critical load
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Fig. 1  Circuit diagram of a utility-interactive inverter

with a critical load
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Fig. 2 Phasor diagram illustrating the operating

principle of the proposed indirect current
control

Ao Ao 19 20t AEE QgE AR
Lt AAgew FEE 49% ndE AN
A V7t AEAY V9 A7), $1ae] BAaAl Aol

Ha i ARe FAEA &= Auelth ¥ 20),

2A ABAY v,k Azl age o %
A olz dls) ABAYL v, FAF A 2
A% AdY AF 5,7 F7Hc

a9 3% AFAA ¥ SYeAo] Asd ABAA
AuEle) FARA] BEmolth. So} G 47 54
43} AFAA REF v

32 SE2d 2=

5Yed Be AuEs} A% Relso Faya
A AHL FEHAL Yt FUE AAEE AGA
g STk FHAY APA 1, v S 5HE 9
; % o] PIAlol% Fa5}aL



~ Py —
= oz BT W o 5 S < <
: = X 0
g8 iy MoR TLIILE Fug
~ 2 T DU =T % pEex
| | 3 = R g E T T o o
et T 8 R CH oMo T U o owr M
o =% =2 = — X o © d| — N
s A F T 2 T o o 5 iy Nl L
Mm . N 23 ° \Mu_rL 1) OL ﬂ.ﬁﬂ.ﬁw_‘wﬁx ‘mvl EO
g 10l i o
& g - @ BmETmTPaTeT Ha ~
~ © N oo T oM T RE G Rk k> Tons
§ R=i i L =0 = N D
2 e 1o B2 FTENS T Me _ R xupX 8 ==
G% © i NS HVL 5 2 Y ﬁomuﬂﬁmuﬁé n) . Ho T O Lm 28
e Pe—o- 5 & N = PN gy e e P =g 53
- T i sse BEIT2a3EE Zaz TS Y
< “ * - NS v e T IX T gEo T FBE N w3
X i > A N oo s o w 0 T — B <0 ,D| N 32
s ® N z|™ WSE Ve RUARE L o 7 Sl G
[l Q = f o—
b = I - quse ROl s om0 g
i 3 2 . T N ZE o EED 2w oo —
= .I.H -, N o ) T —_ —_—
= E - - S AR - TE YT N E K 90 o o ale ——
™! S S IS ~N > o & .= T . o il o= i I T =
wﬂ 3 o 5 - NS = ]__omawcdr% ) _twnﬁo q WWWW
° b = L = X =0 5 T = X Lo 83 ERNG] > R >
5 ’ A3 oS 28| O 8 g RS T W%N.UAW% = ==
£ = -~ —_— = ~
z _ _ Pt Ll il oo czotizeiziizeip
N- = . O < = _ . o = i r o ol g .
) Lath D N +M/owqq = 5 28] W ST mayceeme wown
N S—o AN N o *P*Q
S T 2 S TAET R WRED
i \ﬂm > ®g 3 S : 2T Oekweow o O Ly O
T ST E - RS S o = = 5 T TN el
E + ~3 -3 ! = RN o N ® e Ay
° ﬁ VC VC ﬁ HArw m. % - _MT T N 8] ,_Irk| EC - T ° EI
e N ] <& g _5.2 . EO </ = Ll N o 1 _
G . s 2 = Uom oy N LU=
B 5 Z E L R =% xS po R ol " =
o - =2 ol = ° =3 3T W R L =X
< ak g =% Fu = o E A o 5
) : R TR T z ToRANE, B o£FD0
) I — K = 0
X 0E BT KArs et B Ca
Hp N s .8 Lo = Iy X R N
8 ' % Iy SR .. O_HH < ﬂz.L X f_io_! I L oy g
u;uﬂ ot o Hu ., S K& 2 . s - of 2 SRR 1w Hr = o B
~ =2 S - S % e
Y 5 S T2 M= Tl T T o CLomgyns W I ¥y
e o . S N X o8 T ey <
ZW.O = 5 W Ov W ]L 5 - - ~ ni;o — X ;O‘%U#
g | [\ [N z I S T K S <R N W B E ol mon 2 5
g oz NN g T 5 W o W + Wg + of < [ ap N ® .@w W 5l m,_ E o
¢ 2 = & S = RO S= Sy D 4®g o o o
HE S © TEoEM T T T - FRIZ o ® OFo_%
FWA o T —_ | ~— | — = O Il I B ;Oﬂﬂieo N ~ ST
s 2 H HHHH L N e e o W g ¢ %%.%ﬂﬂﬁﬂ < %%ofxb
£ = pa X SIS = o = 63
CE| SACTRIN = = I I NEmr 3 %%%a«ﬁzﬂ% G
5 SN . o L R S O MR
°° o o &5 S nE < X = T
T = w5 =T %o "y o ~E oW
0 o )l oM R MR O D



4 AT T GE

1748 #19% 20124 2H

Sample V,

Calculate dq-
axis(7th) of V,

yes
Islanding
confirmed

a8 5 Fokle CHESMUR YDRIE #ME

Fig. 5 Flow chart of the proposed anti-islanding
algorithm
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Table 1 Standard for harmonic current distortion

harmonic order h Percent(%)

h<11 4.0

11<A<17 2.0

17<h<23 15

23<h<35 0.6

35<h 0.3
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Table 2 System specification
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Fig. 16 Experimental waveforms of the proposed
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