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Fig.4 Simulation result of islanding detection
in multi-inverters

b

AFDLIA o

206

AFDLIA

2017
(201722ts489) ,

(http://www. aeps-info.

com/aeps/ch/index.aspx),

[1] STEVENS J. Utility intertied photovoltaic system islanding
experiments[ C]// Proceedings of the 17th IEEE Photovoltaic
Specialists Conference, May 4, 1987, New Orleans, LA, USA;
1134-1138.

[2] GUO X, LIU W, LU Z. Flexible power regulation and current-
limited control of grid-connected inverter under unbalanced grid
voltage faults[ J]. IEEE Transactions on industrial Electronics,
2017, 64(9): 7425-7432.

[31 BOWER W, ROPP M. Evaluation of islanding detection
methods for photovoltaic utility-interactive power systems[ R].
Albuquerque, USA: Sandia National Labs, 2002.

[4] ) . .

L1 ,2011,39(6) :147-154.
CHENG Qiming, WANG Yingfei, CHENG Yinman, 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.

[5] . [D].

,2006.

[6] , ) .
[1l. 22013,41(24) ;70-75.

CAI Fenghuang, WANG Wu, CHEN Sixiong, et al. An
improved active frequency drift islanding detection[]J]. Power
System Protection and Control, 2013, 41(24). 70-75.

[7] . , .

(1] ,2014,42(8) ;95-100.

JIANG Cui, QI Xinmei, ZHENG Shousen. Active {requency
drift islanding detection with positive feedback of voltage
frequency [ J]. Power System Protection and Control, 2014,
42(8): 95-100.

(8] . , )

[l ,2012,36(14) :200-209.

ZHANG Xueguang, WANG Rui, LIU Xinlong, et al. Improved
active frequency drift anti-islanding algorithm[]J]. Automation of
Electric Power Systems, 2012, 36(14): 200-209.

9] , ) .

Lyl 12017, 41(22): 116-123. DOI:
10.7500/AEPS20170524002.
LIU Xintian, FENG Jiajun, HE Yao, et al. Islanding detection

method based on closed-loop frequecy-locked control for grid-



connected inverters[ J]. Automation of Electric Power Systems, [16] . :GB/T

2017, 41(22): 116-123. DOI. 10.7500/ AEPS20170524002. 19939-—2005[S]. : ,2005.
[10] GUPTA P, BHATIA R S. JAIN D K. Average absolute [17] . , i FPGA
frequency deviation value based active islanding detection [Jl. ,2008,42(4) :80-82.
technique[ J]. IEEE Transactions on Smart Grid, 2015, 6(1) WU Bo, GUO Yuhua, WEN Yuliang. Improvement of single
26-35. phase power phase locked loop and FPGA implementation[]].
[11] s s . Jl. Power Electronic Technology, 2008, 42(4) . 80-82.
. 2017, 41(5): 114-120. DOI: 10.7500/ [18] . [D].
AEPS20160413007. ,2008.
LI Ruisheng, GUO Baofu. ZENG Zheng. Active islanding [19] LOPES L. ZHANG Yongzheng. Islanding detection
detection scheme based on low frequency power supply assessment of multi-inverter systems with active frequency
injection[ J ]. Automation of Electric Power Systems, 2014, drift methods [ J ]. IEEE Transactions on Power Delivery,
41(5): 114-120. DOI: 10.7500/AEPS20160413007. 2008, 23(1): 480-486.
[12] PANKAJ G, BHATIA R S. Active ROCOF relay for islanding
detection[ J]. IEEE Transactions on Power Delivery, 2017, (1990—), . ,
32(1): 420-429. » E-mail: tinatcsu@163.com
[15] ’ ’ T SMS (1967—>, s : N
. ,2013,28(10) ; 233-240,

. . . , E-mail: sumeicsu(@ mail.
DING Hao, HE Yu, QI Hanhong, et al. Islanding detection

based on parabolic SMS algorithm[]J]. Transactions of China csu.edu.cn
Electro technical Society, 2013, 28(10): 233-240. (1988—). . ’

[14] ROPP M E. BEGOVIC M, ROHATGI A. Analysis and N o E-mail: yaoliu@csu.edu.cn
performance assessment of the active frequency drift method of (1984—), , s , :
islanding prevention [ J J. IEEE Transaction on Energy » E-mail: wanghuicp9 @
Conversion, 1999, 14(3): 810-816. csu.edu.cn

[15] IEEE recommended practice for utility interface of photovoltaic ( )

(PV) systems: IEEE Std 929—2000[S]. 2000.

Active Frequency Drift Islanding Detection Technology with Feedback of L.oad Impedance Angle

TANG Zhongting' , SU Mei' , LIU Yao® , HAN Hua' , WANG Hui' , LI Xin'
(1. School of Information Science and Engineering, Central South University, Changsha 410083, China ;
2. Zhuhai Power Supply Bureau of Guangdong Power Grid Co. Ltd., Zhuhai 519000, China)

Abstract ; Islanding detection is one of critical technologies for the stable and reliable operation of distributed photovoltaic grid
generation system. However, the traditional active island detection method is difficult to balance the accuracy of detection and
power quality. The influence of load characteristic for islanding detection is analyzed carefully, and an active frequency shift
islanding detection technology is proposed based on the load impedance angle for the grid on/off inverter. The disturbance of
the injected current is changed according to the load impedance angle, which improves the detection efficiency for single inverter
and multi-inverters, and eliminates the non-detection zones. Besides, a segmented improvement method of the proposed
detection is adopted to mitigate the grid current distortion caused by the nonlinear factor in practical application, which
improves the power quality of the system. Finally, simulation and experimental results both verify the effectiveness and
feasibility of the proposed method.
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