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Fig.1 Cyber-physical system of islanding detection with
incremental learning capability
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Fig.2 Sample selection method based on clustering
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Fig.3 Incremental learning method based on

optimal sample sets
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Fig.4 Distribution network system with multiple DGs
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Intelligent islanding detection method with incremental learning capability
ZHANG Peichao' ,CHEN Qilei', LI Zhongqing”, YANG Peixin'
(1. Key Laboratory of Control of Power Transmission and Conversion, Department of Electrical Engineering,

Shanghai Jiao Tong University , Shanghai 200240, China;2. China Electric Power Research Institute , Beijing 100192, China)
Abstract : The machine learning-based intelligent islanding detection method can improve the performance of anti-
islanding protection effectively. However, the existing methods are all based on the offline learning scenario, which
can not adapt to the concept drifting phenomenon caused by the changes of operating condition in the distribution
network. An islanding detection method with online incremental learning capability is proposed. Firstly, the primary
samples are composed of the field data collected by protection devices and the switch states collected by the SCADA
(Supervisory Control And Data Acquisition) system, and selected based on the incremental clustering method to
accumulate the effective samples online. Then,an optimal selection method of sample set is proposed by taking the
classification performance of each subsample set to the latest situation of the system as the competition rule,and the
support vector machine is applied to realize the incremental learning. Simulative results show that, the proposed
method can effectively improve the accuracy and adaptability of islanding detection by detecting the concept drift
automatically and performing learning continuously.

Key words :islanding detection ;concept drift; clustering ; incremental learning ; distributed power generation ; support

vector machines
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a. BIESH

KEMNTET KHEPE, ZHEN 1000MV A, FUEHE N 69KV, REMHH N 50Hz, YI4HI
N0

DG, At AARHIE R G, AEHEREN 1L.6IMV A, FMNENLFH 3 MIFERDLR RS
G T A8 TR 25 N HL I o G AR AR I 4% AR 42 i 52 =R ) PQ A 423 il o 428 ol [ 2% b B 75 BRI A5,
$pe R % FEL VA AR PR 1 Ay 1.5 5 %08 FLL -

DG, DG; K H [R5 AL AL, B A H 3l f R 45 1 B BE, 2858 BMV A, #i5E HUE A 13.8kV,
B H0CN 3.0s, 7 AN 0.0027p.u., F/FHHIN 0.113p.u., 1EJFHFHJY 0.001 p.u., 1EF
414 0.15p.u., A DiZhZ% N 0.1~1p.u..

b. LR SH.

T 380 %305 o8 Dynl, 852 25 89 25MV A, 28 H g 69kV/13.8KV, JE vk Hi [k 4 13.8kV,
240 W PH Y 0.00375 p.u., L4 HHT A 0.01 p.u., T HLBE N 500 p.u., L HLHT A 500 pau..

Tov Tav TS0 EH AN Yndl, FEREN 1OMV A, AFHH 13.8kV/13.8kV, HifE
H Ol 13.8KV, ZEZH HiPH v 0.00375 p.u., SE41FPT A 0.01 p.u., 3 FEBH A 500 p.u., Sk
PN 500 p.u..

c. MiFLZ B,

TL,—TLs: #i@E M AN 138kV, n A, RFHFL Ry=0.0414Q/km, IE /7 HFH
R;.=0.0138Q/km, ¥ HL T X0 =0.0534Q/km, IE 7 P X1,=0.0178Q/km, ¥ 1 %¥ Co =5.1nF/km,
IERFHZ Cy =17nF/km.
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