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Fig.3 Flexible load distribution before and
after scheduling for Scenario 4
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Table 4 Planning schemes of Scenario 4,5 and 6
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Table 5 Planning results of Scenario 4,5 and 6
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6 5023 0533  0.092 0 6.568  12.216 0.587 0.575 0.047 1.209 3.208
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Planning of distributed generation and generalized energy storage in distribution
network considering operation characteristics
LIU Zifa,YU Puyang,LI Jieyu
(School of Electrical and Electronic Engineering,North China Electric Power University, Beijing 102206, China)
Abstract: In the joint planning of distributed generation and generalized energy storage in the distribution
network, in order to fully exploit the regulation ability of flexible load and realize the source-load-storage
cooperative interaction,a two-layer planning method of distributed generation and generalized energy storage
is proposed. Combined with the operation characteristic model of generalized energy storage,the quantitative
evaluation method of flexible load demand response potential and the operation strategy of distribution net-
work are proposed. The operation-planning model is constructed. The upper layer considers the system plan-
ning cost and response incentive cost to determine the locating and sizing schemes of resources. The lower
layer aims at the sustainability and reliability of the distribution network and uses the adaptive parameter
mesh particle swarm optimization algorithm to solve the operation results of generalized energy storage. Simu-

lative results verify the effectiveness and superiority of the proposed model and method.
Key words: distribution network; distributed power generation; generalized energy storage; demand response

potential ;operation strategy ; joint planning;locating and sizing
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Fig.A1 Schematic diagram of external save set grid update strategy
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RAl AFEBATFESHY
Table A1  Shiftable load parameters

£ /h £4% /h £ t, /h che It
6 23 18 2 0.2
8 22 16 2 0.2
T A2 AERBAGEH
Table A2 Transferable load parameters
i e B MW P I Cm /7t
4 22 0 100 0.5
5 23 0 100 0.5
F A3 FHIBRTSH
Table A3 Reducible load parameters
B i/ G Ny, i 78 Clta 8
0.65 4 8 4 0.4 1
0.70 5 9 5 0.4 0.8
= A4 BRSETERN
Table A4 Time of use electricity price of power grid
i B ¥ /[T /(W -h)]
e e B 09:00—14:00, 18:00—21:00 0.975
i B 07:00—9:00, 14:00—18:00, 21:00—23:00 0.510
LA B 00:00—07:00, 23:00—24:00 0.195
FTAS RfT-EBENEERE
Table A5 Load-price elasticity coefficient
, - " X v R
oK B 7 = P
A 4if 7Y R A T T Ey
ERE: ik -0.38 0.03 0.30 0.03
A ¥ 4 g -0.12 0.02 0.02 0.02
I H 96k £ 4 -0.20 — — —
F A6 DG RfifgeE e
Table A6 Parameters of DG and energy storage battery
LRSS €A TN 4800 JG/kW
R HL FHe ) 25 5 91 [0,400] kW
AL RURA 0.6 JG/kW
CRES €5 49T N 6000 JL/kW
Jetk FEW 7 T [0,500] kW
HALFE I A 0.5 JL/kW
& M A 10a
T 12 0.06
B 5 P B AR 3600 J&/(kW-h)
BB BN A = 2000 kW-h
Fo I HL I 2 Y [0,1000] kW
. ; T AR 90%
AEHELB
fffe e AR A T [0.10.9]
I8 4 T 4 e 5%
& M A 15a

T T2 0.065
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Fig.A5 Comparison of Pareto frontier solution sets among different scenarios

RAT FHES5. 6 HBENE

Table A7 Electricity price strategy of Scenario 5 and Scenario 6

k& /[ 76/(kW -h)]

I B
Y5 s Y5t 6
g By 09:00—14:00, 18:00—21:00 0.765
07:00—9:00, 14:00—18:00,
T B 0.510 0.510

21:00—23:00

BB 00:00—07:00, 23:00—24:00 0.255
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