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Power big data anomaly detection method based on an improved PSO-PFCM clustering algorithm

LI Qing
(Shenzhen Power Supply Company, Shenzhen 518000, China)

Abstract: There are problems of low detection accuracy and high complexity of traditional power big data anomaly
detection methods. Thus a power big data anomaly detection method is proposed, one which combines the possibility
fuzzy C-means algorithm with the improved Particle Swarm Optimization (PSO) algorithm. The improved PSO algorithm
and the redefined clustering effective function are used to optimize the initial centers and number of the possibilistic fuzzy
C-means algorithm. Through the simulation, the proposed algorithm is compared with the algorithm before improvement.
The superiority of the proposed algorithm is verified. The experimental results show that the algorithm can accurately
realize power big data outlier detection, and the error detection rate is reduced from 0.36% to 0.05%.
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Fig. 1 Data mining process
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Fig. 2 Improved PSO-PFCM clustering algorithm
anomaly detection process
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Table 1 Data in October after pretreatment
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Table 2 Data in November after pretreatment
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Fig. 3 Improved PSO-PFCM clustering algorithm
anomaly detection process
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Table 4 Summary of abnormal data
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Table 5 Abnormal detection results of LSTM algorithm
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Table 6 Abnormal detection results of PFCM clustering algorithm
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Table 7 Abnormal detection results of improved
PSO-PFCM clustering algorithm

Hbr BHgERE AW R BATR/%
10 744 6 0 0
11 720 2 1 0.14
12 744 3 0 0

FHUERIRIE OIS H , R T IR R, B
([T ez

4 i

R T4 PECM SLIEA S0 PSO SLv:H
4 25 T ML KR S 3 e P it ) PSO B2
SRR SRR AT AR R AR AL PFCM 3% 1)
VIR LR o SIS AR, AT L
STt )k B B SR, AR M B AT
0.36% 4 SR 11 0.05%. % T H 554 1t 4
RUBCRMURE, % ELITE H R 5 3 Ko T
SREAFRSHE, T80T ik
B I .

&% 30k

(1] Z=z5g, BRIDM, fdh, 55 2T =R T A

F REL B P BRI DT VA 9], HL T R GRS
2020, 48(24): 111-119.
LI Yizhang, CHEN Hongkun, SHI Jing, et al. Short
circuit fault fast detection method based on sum of
squares ratio of three-phase current[J]. Power System
Protection and Control, 2020, 48(24): 111-119.

[2] W3, 2P, HEE, & BT Docker M)z HR
SR B MK (D). THEHLRLH, 2018, 38(2): 557-562.
PENG Liping, LU Xiaodan, JIANG Chaohui, et al.
Flexible scheduling strategy of cloud resources based on
Docker[J]. Computer Application, 2018, 38(2): 557-562.

(3] &R, BREEL, 228, & TSI EER A B
P HE R T[], 15 B HOR, 2018, 12(12): 88-98.
YU Xiang, CHEN Guohong, LI Ting, et al. Research on
anomaly detection of power consumption data based on
isolated forest algorithm[J]. Information Technology,
2018, 12(12): 88-98.

(4] #%, D, 0 & BT SRR ST KdE

J A PR A BE]. BT L2, 2020, 28(18):
43-51.
SHI Ying, LUO Zheng, HU lJia, et al. Fast outlier
detection algorithm of power operation big data based on
cloud computing[J]. Electronic Design Engineering, 2020,
28(18): 43-51.

(6] BhFOG, MITH, B, & HETHEIEERERNH

FIREHE 78 EAR N STVED]. BHEEAR S TR, 2020,
20(2): 654-658.
LU Chunguang, YE Fangbin, ZHAO Ling, et al. Outlier
detection algorithm of power big data based on density
peak clustering[J]. Science Technology and Engineering,
2020, 20(2): 654-658.

(6] RURE, XFTE, EBERR, & H T odt P s

RBFH i KRB e F AR II]. BEAHEAR S T
2, 2017, 15(6): 36-41.
LIU Fengkui, DENG Chunyu, WANG Xiaorong, et al.
Outlier detection of power big data based on improved
fast density peak clustering algorithm[J]. Science,
Technology and Engineering, 2017, 15(6): 36-41.



- 166 -

@ HERIEF DR

(7]

(8]

(9]

[10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

W R, XEEE, —FphET Spark A HTIIHHA
MR REIEH 750 B RBRY 5 #H,
2016, 44(3): 85-91.

MENG lJianliang, LIU Dechao. A new method for
identifying bad data in power system based on spark and
cluster analysis[J]. Power System Protection and Control,
2016, 44(3): 85-91.

TOCUE, AR, MRHE, S5 BT RLRUREHE JOR
A3 5011 PR 22 A XU BT Ak [3]. R S AR
2018, 55(9): 21-26.

HUANG Wenjing, LI Huagiang, YANG Zhiya, et al.
Power grid security risk assessment based on fuzzy
clustering ranking and state uniformity[J]. Electrical
Measurement & Instrumentation, 2018, 55(9): 21-26.
3. BT G R ) 2 U SR S5 R P SA ). AR
JEHL A3 K 2244, 2019, 39(1): 88-95.

YE Bo. Cloud computing task scheduling algorithm
based on load balancing degree[J]. Journal of Northeast
Electric Power University, 2019, 39(1): 88-95.

W, AR, TR, & — PR aEA il A0 0
TJLARB S RPN B RG RIS 4], 2019,
47(11): 151-156.

XIE Li, ZHOU Hualiang, YU Tongwei, et al. A new dual
network redundant equipment and its implementation for
intelligent substation[J]. Power System Protection and
Control, 2019, 47 (11): 151-156.

NAHMAN J, SALAMON D. Mutual interference of
neighboring grounding systems and approximate
formulation[J]. Electric Power Systems Research, 2017,
41(12): 151-156.

MOSES V, HATHERLEY R, BISHOP O T. Bioinformatic
characterization of type-specific sequence and structural
features in auxiliary activity family 9 proteins[J].
Biotechnology for Biofuels, 2016, 9(1): 88-94.

HOU Kaiyuan, SHAO Guanghui, WANG Haiming, et al.
Research on practical power system stability analysis
algorithm based on modified SVM[J]. Protection and
Control of Modern Power Systems, 2018, 3(2): 119-125.
DOI: 10.1186/s41601-018-0086-0.

PATEL G K, DABHI V K, PRAJAPATI H B. Clustering
using a combination of particle swarm optimization and
K-means[J]. Journal of Intelligent Systems, 2017, 12(3):
457-469.

GAUTAM J V, PRAJAPATI H B, DABHI V K, et al.
Empirical study of job scheduling algorithms in Hadoop
MapReduce[J]. Cybernetics and Information Technologies,
2017, 21(1): 146-163.

CAETANO CE F, LIMAAB, PAULINOJO S, etal. A
conductor arrangement that overcomes the effective
length issue in transmission line grounding[J]. Electric
Power Systems Research, 2018, 46(5): 159-162.

HU Jianjiang, FICHTNER M, BARICCO M. Preparation
of Li-Mg-N-H hydrogen storage materials for an auxiliary
power unit[J]. International Journal of Hydrogen Energy,
2017,42(27): 17144-17148.

JIA Zhiwei, WANG Lijun, ZHANG Jinchuan, et al. High
efficiency, low power-consumption DFB quantum cascade

[19]

[20]

[21]

[22]

[23]

[24]

[25]

lasers without lateral regrowth[J]. Nanoscale Research
Letters, 2017, 12(1): 88-95.

SRUE, W, B, S5, BT oo B HE R R
2 WIS i 4 R A B R BT SRR 0], W R G IR AP
L, 2020, 48(6): 92-99.

ZHANG Jie, ZENG Guohui, ZHAO lJinbin, et al. Capacitor
voltage equalization strategy for modular multilevel
converter based on improved bubble sorting[J]. Power
System Protection and Control, 2020, 48(6): 92-99.
WEHE, TR, TR BT MMC RIHCIR ELIATRC
FEA I TT R R AR T [3]. H 0 RS OR
E¥s41, 2019, 47(1): 1-10.

DAI Zhihui, HUANG Min, SU Huaibo. Fault characteristics
analysis of circular DC distribution network under
different grounding modes based on MMC[J]. Power
System Protection and Control, 2019, 47(1): 1-10.
FRIE, PEReHa, AW, 55 ETUENAEE T
TR A IBYEBORWT TS N[ PRI, 2019,
52(3): 177-184.

WANG Liping, PANG Xiaoyan, ZHU Yu, et al. Research
and application of secondary equipment operation and
maintenance technology based on internet of things and
mobile interconnection[J]. Electric Power, 2019, 52(3):
177-184.

JEREE, FONIR, M. K-k AL P SR F
FE[3]. HE Ly, 2020, 53(6): 153-161.

TANG Yaohua, GUO Weimin, CUI Yang. Study on
frequency control strategy of water thermal power unit[J].
Electric Power, 2020, 53(6): 153-161.

BiERE, PR, FLTE, & R BRI R
GITHRLEER[I]. HEHEIR, 2019, 41(3): 8-13, 42.
GU Zhixiang, SUN Siyu, KONG Fei, et al. Design
optimization of gas cooling, heating and power
distributed energy system[J]. Huadian Technology, 2019,
41(3): 8-13, 42.

TINGR), Wit Wik, S BT ST NPT (A
LBRMARGAE KR R[] Ik, 2021,
50(2): 138-143.

FANG Shunli, YAO Wei, YAO Hao, et al. Application of
online blending optimization system based on real-time
coal quality data in thermal power plants[J]. Thermal
Power Generation, 2021, 50(2): 138-143.

2, BRHE, X, BT KB IZ P2 I HL 77 47
il A =R BB AR, 2020,
42(3471) 2): 55-59.

MA Yijie, CHEN Jun, LIU Song. Power load anomaly
detection based on long and short time memory
network[J]. Journal of Yunnan University: Natural
Science Edition, 2020, 42(S2): 55-59.

Igts HER: 2021-01-25;

{&EIHER: 2021-02-25

EEEN:

@ %

& FH(1988—), %, ML, ZBRIAEN, TBHRLT
¥ /142 &AL, E-mail: liging19882020@ 163.com
(% FKRE )



