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Table 1 Cost comparison among three cases
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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 Al User's building data

ZH L CIEN
SIS T BL/m? 145
HESIMBE R EUIW {m*-K) "] 1.092
7 F I ARm? 45
PR EUIW {m*-K) "] 2.8
TR 0.45

UK R HUIW (LK) 116




R A2 BT RRASMIE
Table A2 Electricity price and natural gas price

i B W FL LA I[OG (KW-h) Y] B LA /DE (kW-h) ™ KRS ARG (kW-h)™]
00:00—07:00 4Bt 0.3438 0.2063
07:00—10:00 “F-Bt 0.5713 0.3428
10:00—13:00 WEEs 0.8118 0.4871 0.25
13:00—17:00 Bt 0.5713 0.3428
17:00—22:00 WgBE 0.8118 0.4871
22:00—24:00 4Bt 0.3438 0.2063

% A3 3 IS RSRMHI AR AL ERA
Table A3 Emission factors and treatment costs of three pollutant gases

SURRNE PRI HCR BTG (KW-h) ] JRBE R AR R BU/Tg {kW-h)™1] 4EFR3RH/(C kg™)

CO, 86.4725 49,0372 0.210
S0, 1.9182 0.4641 14.843
NOy 1.4696 0.7696 62.964
FA2EAPRBRKAZ
Table A4 Hot water consumption for two types of users
B L/15min
A% B %
o] POKHIR| B oK i
00:00—18:00 0  [00:00—08:00 0
18:00—20:00 100  [08:00—09:00 80
20:00—21:00 120  |09:00—12:00 0
21:00—22:00 100  [12:00—14:00 90
22:00—23:00 80  [14:00—17:00 0
23:00—24:00 80  [17:00—22:00 90
22:00—24:00 0
% Ab APR&E AR QKR
Table A5 Typical daily data of user equipment
A% B 2%
B AR JE1 T (8] B AR JE1 7 (8]
AT 18:00—24:00 BT 18:00—22:00
BEBIL 20:00—22:00 HL AL 09:00—17:00
HL R 18:00—19:00 F XU 00:00—24:00
EiiRTiREIN 18:15—19:15 Ha K A7 19:30—20:00
Hib LA 19:00—21:00 LR A 17:00—18:00
HETHL 22:00—23:00 Hi AL 17:15—18:15
BEAHL 21:00—22:00 HETHL 19:00—20:00
B3} 23:00—23:30 B33} 20:00—20:30




R A6A XAPHTEISH
Table A6 Load parameters for Class A users

) . o ) ) BRAVFR S/ NBTH E] RR PSRk
UibCiE sy W& AR IR FEVFIET T ) ffi FiTHSF 4 /miin
ER€4 i &) /min W
AT 150 18:00—24:00 360 - - B
VemiAL 400 00:00—18:00 120 0 0 -
IR 600 18:00—20:00 60 0 0 AR AL
ELLREGTIN 200 18:00—20:00 60 0 0 L IR R
FL 971
HHbHLER A 350 08:00—22:00 120 2 60 -
HEFAL 1000 18:00—22:00 60 0 0 B3]
VEAAHL 340 08:00—18:00 60 0 0 -
33} 1200 18:00—22:00 30 0 0 HEFHL
¥ 1 fif 25 [ T fif - 23+1°C ( 00:00—08:00; 18:00—24:00 )
A A HOK - 50+5°C ( 18:00—24:00)
e RN E ST, R
ZATBEARRTSH
Table A7 Load parameters for Class B users
. . o BRAVEH RN A RR KR
piviig =zl WA FR IEY FLVFB A TH [A] {5 B /min ) )
LRV 4 BsF 8] /min B
AT 150 18:00—22:00 240 - - -
L ALAIL* 180 09:00—17:00 480 - - -
N0 Rl 120 00:00—24:00 1440 - - _
K A 1500 17:00—20:00 30 0 0 -
FL 971 fof
IR AR 600 17:00—19:00 60 0 0 SR IEHL
ELLREGTIN 200 17:00—19:00 60 0 0 BERAE
HETAL 1000 17:00—21:00 60 0 0 B3}
3 3} 1200 17:00—21:00 30 0 0 BEFHL
et 25 [V 1 fif - 32+1°C (08:00—19:00)
AR A ERCELYIN - 50+5°C ( 08:00—22:00 )

R A8 KARISERERBEIRE

Table A8 Data for home electric vehicle and battery

i B RRRY FEHCH RRFUMH Wb E SRR B TORFEHL I/
(kW-h) L& IR IKW FER (kW-h-km™)

g L Ith 2 HE/(KW-h)

HBNRZE 25 23.75. 0 0.95 2.8 0 0.139

& it 3 27.0 0.95 1 0




% A9 CCHP R ZRESH
Table A9 Equipment parameters of CCHP system

5 £ 2 R L K 5 £ 4 R B K
BITRCR 0.4 PEA R RORA i EBRIKW 200
PRI H 1 EFRRIKW 1000, 0 i 75 EBRI(KW-h) 1000
2
B YA RRUDE (W-h)] 0.288 i R R A 1
— PSR 0.8 IBYE A ZBUIG (kW-h)™] 0.140
SEYEA R BIDT (W-h)Y] 0.253 PEVS BB B 1 BRIKW 200
R 0.85 —_— Z e EBRI(kW-h) 1000
== M{L
RSB i R AR R kW 500 e PR R B 1
SEYE A Z BT (kw-h)Y] 0.175 BYER A R BT (kW-h)™] 0.175
il R AL 0.8 FERHACR 0.95
R s ¥ AL B4 i ER/KW 400 B K e TR kW 22
EYE A R BT (kW-h) "] 0.130 " 2 I(KW-h) 300
Ll
% R 3 " (1 B R R 0
LI AL B FRKwW 600 f#BE R T BR/KW 270, 0
B ZEUT (kW-h) ] 0.300 BYER A R BT (kW-h)™] 0.380
FeARHLLL 184 A R BUDE (kW-h)™] 0.337 K HL LA B4 AR R BUDE (kW-h) Y] 0.130
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Fig.B1 Optimized load arrangement for Class A users
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