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Indirect Current Control of Utility Interactive Inverter for Seamless Transfer
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ABSTRACT

Distributed generation (DG) systems go to intentional islanding operation to \back up private emergency loads
when the main grid is out of electric power. Conventional utility interactive inverters normally operated in
current control mode in DG system must change their operation mode into voltage control mode to ensure
stable voltage source to the emergency loads when intentional islanding operation occurs. During the transfer
between current control mode and voltage control mode, serious transient problem may occur on the output
terminal voltage of the utility interactive inverter. This paper proposes reasonal inverter topology and its control
algorithm for seamless transfer of DG systems in intentional islanding operation. Filter design guide line and
data for a LCL filter that is appropriate for the proposed control algorithm are also presented by the authors.
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Fig. 1 Single-phase distributed generation system
using proposed utility interactive inverter
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Table 1 Electrical Specification of the Proposed
Distributed Generation System

BAZHAA(P) kW
TRAAALW) 240V
TAAAF A B0Hz
28135344 (fw) 15kHz
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Fig. 2 Control system block diagram for the proposed indirect current control algorithm
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Fig. 6 Inverter output current and voltage waveforms
againt load change (250W-500W) during
islanding operation; (a)direct current control
algorithm, (b)indirect current control
algorithm

o] AYAFE AAsty] Hste] WF e
e 37] WiEojt}. o]& My Y
HEHEHARF ool dgt AAE F718tH EHx
WA 2] #2712 Qg vl x]%w[sl.
olAte] AlEdoj4
oL, g%

zZa
A HolElE AR,
b Pl Bgye 24
Aok WEe AWHZ 4 AGRERT %
o] BT 5ol
Fara age AR 142 £ A2 A
GAARAY B AT FYshe A 3
ogosow WA 24T F 3
o) vistel el 4 BEAH B4 94

)

A
o] YFHUL. X3 HetHF T st Aol
A13te Byt A2F o2 Aoty wHe or ol
dEEAE Sty EAPRHAI A" f88A4 29 A
o2 g

of A7 SFoHstul Abx| shsod FX| 2 (2HH|

[11 JStevens, RBonn, J.Ginn, S.Gonzalez, G.Kem,
Development and Testing of an Approach to
Anti-Islanding in Utility-interconnected Photovoltaic
Systems, Sandia  National = Laboratories  report
SAND2000-1939, Sandia  National  Laboratories,
Albuquerque, NM, August 2000.

(21 RMHudson, T.Thome, FMekanik, M.R.Behnke,
S.Gonzalez, ]J.Ginn, "Implementation and Testing of
Anti-islanding  Algorithm  for IEEE  929-2000
Compliance of Single Phase Photovoltaic Inverters,”
Records on 29th IEEE Photovoltaic Specialists
Conference, pp.1414-1419, May 2002.

[3] C.Jerapurtra, PN.Enjeti, IHHwang, "Development of A
Robust  Anti-Islanding  Algorithm  for  Utility
Interconnection of Distributed Fuel Cell Power
Generation,” IEEE Transactions on Power Electronics,
Vol.19, No.5, pp.1163-1170, Sept. 2004.

[4] MLiserre, F.Blaabjerg, S.Hansen, "Design and Control
of An LCL Filter Based Active Rectifier,” IEEE
Transactions on Ind App., Vol38, No.2, pp.299-307,
Sept/Oct. 2001.

[5] T.CYWang, ZYe, GSinha, X Yuan, "Output Filter
Design for a Grid-interconnected Three-Phase
Inverter,”  Conference Records on PESC03, Vol2,
pp.779-784, June 2003.



78 EHETEE WIGE E1E B 2006F 21

e — A it At A e e
e —— s

[6] Hyosung Kim, Seung-Ki Sul, "The Behavior of Filter
Inductor Current on Controlling Filter Capacitor
Voltage of Output LC Filters for PWM Inverters,”
Conference Records on ICPE 2004-Pusan, CD Rom,
October 2004.

[7] ANabae, HNakano, Y.Okamura, "A novel control
strategy of the inverter with sinusoidal voltage and
current outputs,” Conference Records on PESC'Y%,
Vol.l, pp.154-159, June 1994.

(8] M.JRyan, W.EBrumsickle, and R.D.Lorenz, "Control
Topology Options for Single-Phase UPS Inverters,”
IEEE Transactions on Industry Applications, Vol.33,
No.2, pp.491-501, March/April 1997.

X X A 7

T A (A )

197980 6% 1024, 20059 AMEuAry
Mol EBetn B, A 20050~
MEMAT] HOoIHESatT ALY,

Hj & 4 (KA

19794 118 3024, 20039 EAM0 H7|
: B3nt £ 20054 Mt s
- HoHEZE D S (A A}

2| Ml 2t (¥ {HBg)
19631 3 34, 19854 QlstrH
st £, 0{= Texas A&M Univ.
M7|Sstm Z(MA}. 19954 =
z 19854 ~19904 CH<?
Zotd A Fololal 1996 ~ 1997
2 AT 1997H ~FHA AMSNAT
2w & &3 RSO

oy = 2

Op Jov jok A
ry o2 o o O

ASM(EEE)

S8 &

I EAMAN 19954 S5O iz ©
| (B4, 19964 ~19973
& ghEuS 20001 ~2001
A oiol3 Aaborgti & WEmS 1987 ~2005H M S

Ml

st M4 20054~ &K TR0 M7IHRBAE B 45|
HE Y



