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Fig.2 Control block diagram of the third harmonic injection
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2)

6 , 129
4.8 kW o o
o 5 b b
27.8 ms o
6 , ) )
500 ms, , o
’ (o]
o =66000ms| | ... ] a Lo Mrrsmess
~ b 38100 ms\| |0 Lo b|| b 5898
B A66.000 m4 ~ _ _ : £502.0 s
= | ; o SEREEE L. o | e 0s.
S :i I ! 1 | I
= : ol TR LAY (TEERRRERTER (LEELEYERE) e
R4 SRR oL T | A
1090 me/ i T ER Lo
(20 ms/ ) /(200 ms/ )
5 6
Fig.5 Detection waveform of the third harmonic injection Fig.6 Islanding test and detection
7 ;
o s 2.724%, (THD) 2.924%
5% N 0.99,
o
change items
PLL 1 or . 11 al  hdf[x]] Or. 11 Al hdf[x]] [Or. 11 [al  hdf[+4]] Or. 11 [al  hdflx]
Freq 50.000 Hz [Tot. 17.0765 D.0028 0.016| [Tot. 17.0765 dc D.DDZ8 0.01
1 17.0692 0.0246 0.144 | 41 0.0077 0.045) 42 D.0042 0.025
u1 220.824 v 3 0.4649 0.0300 0.17 43 0.0093 0.054] 44 0.0037 0.022
11 17.0765 A 5 0-1119 0.0208 0.12 45 0.0094 0.055 46 0.0037 0.022
P1 3.7693kwW I 0.0567 0.0D22 0.01 47 0.0079 0.046) 48 D.0019 0.011
s1 3.7694kva | 9 0.0709 0.0114 0.06 49 0.0053 0.031 50 D.0129 0.076|
a1 -0.0289%var| 11 0.0609 0.0099 0.05 51 e BT et e
Al 0.99897 13 0.0228 0.0061 0.03 53 54
®1 D 0.439 ° 15 0.0297 0.0072 0.04 55 56
uUthd1 0.173 « 17 0.0377 0.0013 0.00 57 58
Ithd1 2.924 ¥ 19 D.0232 D.0D19 D.011] | 59 60
Pthd1 0.004 21 0.0151 0.0051 0.03 61 62
uthf1 23 0.0220 0.0019 0.011 | 63 64
Ithfl ————v 25  0.0189 0.0027  0.016 | 65 — L
utif1 27 0.0102 0.0047 0.02 67 68
Itif1 29 0.0170 0.0039 0.02 69 70
n 0.0169 0.0022 0.01 " e 72 —_——
33 D.0109 0.0019 0.011 | 73 74
35 0.0116 0.0051 0.03 75 76
ar 0.0096 0.0027 0.01 7 78
39 0.0077 0.0030 0.01 79 80
7
Fig.7 Harmonic analysis on three—phase inverter in normal grid work
4
’ ’ ’
o
1 ) ’ ©




130 2016

[1] . [J]. ,2011,5(2).25-28.

(2] ; . . [J1. ,2014,34(1) :1-14.

3] . . 1. ,2014,31(4): 114-118.

[4] , L 1. ,2014,31(1):77-82.

[5] , , , . MMC [J]. ,2015,32(4) :85-89.

[6] PATTHAMAKUNCHALI S,KONGHIRUN M,LENWARI W. An anti-islanding for multiple photovoltaic inverters using harmonic
current injections|C}// Electrical Engineering/Electronics,Computer, Telecommunications and Information Technology (ECTI-CON),
2012 9th International Conference on IEEE,2012:1-4.

[7] . [D]. : ,2009.

[8] . [D]. : ,2006.

[9] . [D]. : ,2008.

[oj . DL ,2014.

[11] ; ; . [J]. ,2013,37(5) : 1265-1271.

Research on New Islanding Detection Based on Three—Phase
Photovoltaic Grid—Connected Inverter

Zhang Yonggao,Cai Shaohua

(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract : Islanding is one of the major problems in photovoltaic (PV) power generation systems. Islanding occurs
when one or more PVs supply local loads without connection of grid utility. This unplanned condition must be
detected in the shortest possible time and countermeasures should be taken to prevent hazardous effects on staff
and equipment. The three main methods of anti—islanding are passive method, active method and communica-
tions test method. The passive method is favorable in the speed of detection and power quality, but it has rela
tively large non—detection zone(NDZ). On the other hand, the active method has relatively smaller NDZ with quick
detection speeds. However, the traditional active islanding detection method is injecting the disturbance compo-
nent,which affects grid power quality. In this paper, a third harmonic injection islanding detection method is
proposed, which can not only effectively detect islanding but also improve power quality to a certain extent. Sim-
ulation and experimental verification are carried out, whose results verify the feasibility and effectiveness of the

new method.

Key words: inverter; islanding detection; third harmonic injection



