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i Silhouette f6b7 A ZER AR
2 04175 [122] =

F1 4 T UL, 75 31— Bl - SR SRR A R
H2ARBER N 2 2], RAREHRLNXE 1 A
M2, B2 FIX BE 3 5 — 38, U Wk R 4 1) 2
AT 58 5T AR 14 L IR AR L T T
e X B W , DRI, 72 (8 R R A 2 5 AT 1 58 5 AT
ZIE) CRVIX B 1) e 2R b, ] O e i DX B 5 37 245
5 52 PR R B — B0 UE R T AR SO R B
I R A 200 o o DX B

6 it

A SCFIFH LCD X il i 22 2 45 X B il £ i 0 75
(Y8 AN T L AL R A T I A il | 0 0 A 31 1Y 45 4
847 Hilbert Z8 4 , 7155 Hilbert B 58 & 1% S H
V3 [] 11 80y 285 I R 251 B g AR A AL R o 5 e A AR
PEAE MR EAT ad AP, IR Silhouette F8 41 i 15 A 43 251
0 R X B o R EES AT  R E  EL G E A B
Yl BRI B UE 25 AT B AN 258

(DA SOy L R 28 s IR e AR A /N e b e
5N % 7 R o A RV N 4 TN S R
AR /IR R, TE R A R DX B

(2) 7R 3CJ7 1% B v A PR 22 bl s R g 7
R AR SE M, 38 FH T I BB A2 B2 A W] 1 5%
GEAAEAE oA H I B ) R 58, B BA BRI 9t
{5 AR RE Ty s X F PR b B, 32 I 5 K
JEE BRI, A SC7 v Had FH T2 T A= 00 7




53 A

WHURAS 25 - T RE A ATHATEE 11 3 107 SR A8 ) I FhL 190 3t g e IX B 320 125 31

oSN
(3) AR 3CT7 9 7 B 35 L F m] A7 200 A 5 B
B:'EX;LO

P s L AR M 25 5 (http : / www.epae.cn)
S Z X HL:

[ 1] EE3C, AV REM, % B THEREMN/NE R RE

PR R R DX BEE A T ik [T ], AL R, 2019,43(3) -
818-825.
WANG Xuewen, SHI Fang, ZHANG Hengxu, et al. A single-
phase earth fault location method based on transient energy
for non-effectively grounded system[J]. Power System Techno-
logy,2019,43(3):818-825.

[ 2] 5%, ks, RAEE, 55 . IR R 40 v BB e 2 25 g
HEAM BT EELR [T ], P E AL TR 2441, 2018, 38 (19) : 5636-
5645.

FANG Yi,XUE Yongduan,SONG Huamao,et al. Transient ener-
gy analysis and faulty feeder identification method of high
impedance fault in the resonant grounding system[]]. Pro-

ceedings of the CSEE,2018,38(19):5636-5645.

[ 3] ZAYANDEHROODI H, MOHAMED A,FARHOODNEA M, et
al. An optimal radial basis function neural network for fault
location in a distribution network with high penetration of
DG units[J]. Measurement,2013,46(9):3319-3327.

[ 4] %R XE S Bl . R T4 1] B 25 0 2% (4 T P, 190 B A 42

BRI L) ], S ,2013,50(5) :5-9.

YAN Feng,LIU Yanan, MIAO Qian. Research of RBF neural
network approach for single phase grounding fault of distribu-
tion network[J]. Electrical Measurement & Instrumentation,
2013,50(5):5-9.

[ 5] EH, S35, AT . e MR E AL A Sk (). B
F k%4 ,2018,38(4):9-15.

WANG Yansong, ZONG Xueying, YI Jingbo. Fault-tolerant al-
gorithm for fault location in distribution network[J]. Electric
Power Automation Equipment,2018 ,38(4):9-15.

[ 6 ] HAVAD S,EHSAN B,RASOUL K. A new fault location algo-
rithm using direct circuit analysis for distribution systems[J].
International Journal of Electrical Power & Energy Systems,
2013,45:271-278.

[7] BAKAR A H A,ALI M S,TAN C,et al. High impedance
fault location in 11 kV underground distribution systems using
wavelet transforms[J]. International Journal of Electrical Power
& Energy Systems,2014,55:723-730.

[ 8 ] BRin, Bk, SRmeis . e TR R Y 1C H I g I DX B o

[J]. B THBEHHHR,2012,31(1):88-91.
CHEN Li, YANG Honggeng, WU Xiaoqing. Fault location for
distribution networks based on pattern recognition technique
[J]. Advanced Technology of Electrical Engineering and Ener-
gy,2012,31(1 ):88-91.

[9] Wt e, ZIE R, 4. FET LSRR B RIPE D-S k4

BRI 1 BC H R E 6 (D). B0 H Bk 4%, 2018, 38
(6):65-71.
GAO Zhanjun, LI Siyuan, PENG Zhengliang, et al. Fault loca-
tion method of distribution network based on tree structure
diagram and improved D-S evidence theory[J]. Electric Po-
wer Automation Equipment,2018,38(6):65-71.

[10] FR42E PIEHE T . — R iR PR S0 s JR e
RIS L) ) T ReA41, 2012, 25(2) :215-220.
CHENG Junsheng, ZHENG Jinde, YANG Yu. A nonstationary

signal analysis approach: the local characteristic-scale decom-

position method[J]. Journal of Vibration Engineering,2012,25
(2):215-220.

[11] RILLING G,FLANDRIN P,GONCALVES P. On empirical mode
decomposition and its algorithms[EB / OL]. [2020-04-05]. http://
www.doc88.com / p-2823120122668.html.

C12] XUy, B H i . 26T Hilbert-Huang 75 4 ) 25 44 57 % 9% 5] BE

HEEBETLLN]. AR MR A R (A RBEE R L 2008, 36 (4)
572-5717.
LIU Yuhang,ZHOU Ruizhong. Instantaneous energy spectrum
of structure displacement based on Hilbert-Huang transform
[J]. Journal of Fuzhou Universily(Natural Science Edition) ,
2008,36(4):572-577.

[13] ETFZA, sk 488, ), 55 . [E MO SRR 260 ]. Ak
2£412,2007,33(12) : 1242-1246.

WANG Kaijun, ZHANG Junying, LI Dan,et al. Adaptive affi-
nity propagation clustering[J]. Acta Automatica Sinica, 2007,
33(12):1242-1246.

[14] FBSCH, EME, 855, 55 . JET F I N7 A% 15 SR 26 A9 GIS SRy it

BRIGITRITTELT]. # RIS, 2013,49(8) :50-55.
ZHENG Wendong, WANG Hui,QIAN Yong,et al. Pattern recog-
nition of partial discharge in GIS based on adaptive affinity
propagation clustering algorithm [J]. High Voltage Apparatus,
2013,49(8):50-55.

[15] 77, SO AR, VR ME . 10 FH A PEUASC A3 72 0L FL 190 R 3 e

PR FL ). Al 5104, 2006,43(1) : 15-18.
WANG Ning, JTA Qingquan, PANG Haiyan. Virtual instrument
based single phase fault detecting device for power distribu-
tion networks[J]. Electrical Measurement & Instrumentation,
2006,43(1):15-18.

[16] sk 7wk, Btas , T4k . 55T Hough A8 4 B 2R A N 1947k 0
bRz I, AL T AR A4, 2013,33(19) : 165-173.
ZHANG Guangbin, SHU Hongchun, YU Jilai. Surge identifica-
tion for travelling wave based on straight lines detection via
Hough transform[J]. Proceedings of the CSEE,2013,33(19):
165-173.

[17] Ve, SRR Bms , 45 . TC P P00 B AR 2 b SIS 2 7 437
WRFELT]. Wy RELORP 5], 2015,43(7) : 57-64.

XU Ye,GUO Moufa, CHEN Bin, et al. Modeling and simula-
tion analysis of arc in distribution network [J]. Power System
Protection and Control,2015,43(7):57-64.

(18w N RN [ 5 A R A 22 51 22 . H Sl ER AME T 9
LR LR B R 4F: DL/ T 1057—2007[S]. dbs: h [
FL 3 i A, 2007

EEREA:

Bk A(1966—), B Aa KX R AL 3K
¥, BRI @ A8 A% B FH L (E-mail:
y2j23802@126.com ) ;

#HOME(1989—), &, mAEFMA, T
IR E, TR T e A S W | L
(E-mail: yael_xu@126.com) ;

Z H(1983—), B AT EA, S
A, LR AL, TRHR T & A B E W
B #4¢ (E-mail : 80201931 @qq.com) ;

B Z971—), ko B daE A, 82U, 27
.7 &) A B W A F4¢ (E-mail : hongcui@fzu.edu.cn) ;

L (1973—), B @dad A, #3%  HEma i §
IR, £ BHTR @ AR A &% A 34 (E-mail : gmf@fzu.

edu.cn) .

B

(4miE 8 )



@ ® 0 & % L B ®41 %

Grounding fault section location method of distribution network based on
adaptive clustering of similarities between energy spectra
YANG Gengjie',XU Ye’,GAO Wei',HONG Cui',GUO Moufa'
(1. College of Electrical Engineering and Automation, Fuzhou University , Fuzhou 350108, China;

2. Zhangzhou Electric Power Supply Company,State Grid Fujian Electric Power Co.,Ltd.,Zhangzhou 363000, China)
Abstract: The similarity characteristics of transient zero-sequence currents in each section of resonant groun-
ding system during single-phase grounding fault are analyzed,based on which,a grounding fault section loca-
tion method of distribution network based on adAP (adaptive Affinity Propagation clustering) of similarities
between Hilbert instantaneous energy spectra is proposed. The first half power frequency cycle of the tran-
sient zero-sequence current in each section of faulty line is decomposed into waveforms of different frequency
band by LCD(Local Characteristic-scale Decomposition). The Hilbert transform of the waveforms of different
frequency band is carried out to obtain the Hilbert instantaneous energy spectra. The DTW (Dynamic Time
Warping distance) between every two of Hilbert instantaneous energy spectra is calculated to construct the
similarity matrix. Then the matrix is clustered by adAP algorithm, and the fault section is located by the
largest Silhouette index. The simulation and field test results under the scenarios of arc fault,distributed arc
suppression coil system, different compensation of arc suppression coil, noise interference, two-point groun-
ding and asynchronous sampling show that the proposed method can accommodate to the underlying influen-
cing situations in engineering application,and has good robustness and high accuracy.

Key words:resonant grounding system;grounding fault section location;transient zero-sequence current;local
characteristic-scale decomposition;Hilbert instantaneous energy spectrum;dynamic time warping distance;adap-

tive affinity propagation clustering
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Day-ahead optimal scheduling of smart integrated energy communities
considering demand-side resources

CAI Ziting' , PENG Minfang' ,SHEN Mei’e’
(1. School of Electrical and Information Engineering, Hunan University,Changsha 410082, China;

2. School of Computer Science,Beijing Information Science & Technology University, Beijing 100192, China)
Abstract: In view of the excessive consumption of fossil energy and the increasingly severe environmental
pollution, the day-ahead optimal scheduling of smart integrated energy communities combined energy supply
side and demand side is studied,in which the utilization of demand-side resources are considered. On the
supply side,a combined cooling, heating and power system with photovoltaic and wind power generation is
demonstrated. A control strategy is proposed to increase the accommodation of local renewable energy con-
sidering the multi-energy complementary way. On the demand side,a refined load classification method is
proposed, which considers the charging and discharging functions of household energy storages and electric
vehicles, the frequent starting and stopping of electric equipment,travel scheme of electric vehicles, and
operating time constraints of related equipment. Moreover, the operation decisions are analyzed for cooling
and heating demands with uncontrollable running time. By introducing the unit price of energy supply, the
supply side and demand side are combined to carry out the day-ahead optimal scheduling. Simulative results
demonstrate that the proposed method can effectively reduce the cost of both supply and demand sides,
the environmental pollution and the peak-valley difference of electric demands.

Key words: integrated energy;smart communities; combined cooling, heating and power; multi-energy comple-

mentary ;demand response ; day-ahead scheduling
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Table B1 Parameters of cable line and overhead line

. T HL B/ TEFF e g/ TEFF 5/ FF L/ FF LIS A
(Qekm™ (mHskm™) (uFekm™ (Qekm™ (mHskm™®) (pFekm™

1k 0.270 0.225 0.339 2.700 1.019 0.280

s 0.170 1.210 0.010 0.230 5.478 0.008




ffix C

# C1 X Bt 10 %A A A% Ml st I 1 X B8 o 45 2R
Table C1 Location results of arc grounding fault in Section 10

61 % Silhouette fibr KL RBuEfigiR
90 2 0.7488 [11222] EH
60 2 0.8905 [11222] EHf
45 2 0.8045 [11222] EHf
30 2 0.8643 [11222] EHf
0 2 0.9805 [11222] EH

F C2 Lkl 1 R i s PH B2kt W B 1) X B i 45 R
Table C2 Location results of high resistance grounding
at end of Line 1

O.1() 3% silhouettedifr  RWIER  XBUEfIR

90 2 0.7746 [11112] E
2 0.8560 [11112]

60 IEH
3 04211 [11223]
2 0.9103 11112

30 E
3 0.5554 [21223]
2 0.9915 11112

0 IET
3 0.7716 [12223]

# C3 A7AE A 2 Ik Bl I 1) X B 5 o 45 R
Table C3 Location results of the system grounded through
distributed arc suppression coil

6.1 (> R IQ #H%K¥  Silhouette fiE  RKLER  REEMER
3 2 0.6747 [1112] i
» 3000 2 0.7807 [1112] 1EHf
3 2 0.7107 [1112] EH
® 3000 2 0.8509 [1112] N
3 2 0.7819 [1112] EH
° 3000 2 0.7700 [1112] i

F C4 X Bt 19 FEAFIRMEFE T BIX BeE fir 45
Table C4 Location results of Section 19 fault under
different compensation systems

p/% Jy6%L  Silhouette fibx R EER X BE Ar 45 3
5 2 0.9166 [1112] A
8 2 0.9201 [1112] i
10 2 0.9225 [1112] i
F* C5 X B 8 L& NN 75 T (1 X BUE 45
Table C5 Location results of Section 8 fault under
superimposed noise
fEHELE/AB  4y28%  Silhouette fRbR  WAKLH  XBUEfrgiR
10 2 0.9269 [11222] R
20 2 0.8920 [11222] R0
30 2 0.9014 [11222] IEHf
40 2 0.8814 [11222] ET




F C6 Zeit 1 KA e b i T ) X B o 45 R
Table C6 Location results of two point grounding faults in Line 1

0, 1) FH silhouette Jibx  WAKHR X BOE hr 45 R

2 0.7849 [11211]

0 1EHf
3 0.9300 [11233]
2 0.4961 [11122]

30 EHf
3 0.8170 [11233]

®CT RIHE SRS PR B EMER
Table C7 Location results under the condition of asynchronized sampling signal

0, 1) 4% Silhouette $ibx  RHKLER X B 45

0 2 0.9062 [1122] i
30 2 0.8714 [1122] ETH
45 2 0.7280 [1122] IR
60 2 0.7113 [1122] EH

90 2 0.8675 [1122] 1EH#
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