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Table 3 LA’s risk and profit comparison

among different scenarios
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Dispatching strategy of aggregator considering fuzzy random uncertainty
ZHANG Jingjing, LI Shuyang, QI Xianjun, YANG Xi
(Anhui Key Laboratory of New Energy Utilization and Energy Saving,Hefei University of Technology,Hefei 230009, China)

Abstract: The random and fuzzy factors usually exist simultaneously in the response behavior of interruptible
load, that is the statistical law itself contains high-order uncertainty. Aiming at the dispatching decision-
making problem of aggregators under the background of high-order uncertainty,the randomness of interruptible
load is considered based on its traditional fuzzy model of reduction rate,a fuzzy random chance constrained
programming model is established,the optimal response capacity of interruptible load is solved,and the cor-
responding risk evaluation is carried out. The case result comparison between the fuzzy random model con-
sidering high-order uncertainty and the traditional fuzzy model shows that the decision-making method con-
sidering high-order uncertainty is more robust and can reduce the risk of dispatching decision-decision,
which reflects the impact of response reliability on decision-maker’s profit and can present a guide for
load aggregators.

Key words: high-order uncertainty;load aggregator;fuzzy random chance constrained programming;reliability;

risks
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Multi-stage distributionally robust planning of energy storage
capacity considering flexibility
7ZHU Xiaorong,SHAN Yuqi

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China)

Abstract: As a flexible resource, energy storage plays a role in promoting the consumption of new energy
and the safe and stable operation of power system. However,limited by the investment cost of energy sto-
rage, it is difficult to meet the system flexibility requirements only relying on large-scale energy storage.
Therefore, a capacity planning model of energy storage in the power system considering flexibility is pro-
posed, which takes into account the influence of the existing adjustable traditional generating units on the
flexibility ,and uses the distributionally robust opportunity constraints to describe the uncertainty of new ener-
gy output. According to the operation characteristics of the system at different time scales, comprehensively
considering the investment cost of energy storage,the uncertainty of new energy output and the system opera-
tion flexibility,a multi-time scale energy storage configuration model is established. The multi-stage iterative
linear optimization method is used to improve the solution efficiency. Taking the ITEEE-RTS 24-bus system
as an example, the analysis results show that the proposed method has good economy and robustness in
solving the configuration capacity of energy storage.

Key words: electric power systems; energy storage; capacity configuration; uncertainty; distributionally robust

optimization ; flexibility ; multi-time scale coordinated planning
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Table B1 Types of resident IL and response parameters

&Sl N _ BARHIEE/%  FHRE/AW  BFHE
M (9E) TrEE
L BAOKE. B
1 0.4 0.02 40 3.5 468
KA T3
L BAUKEE. B
2 0.4 0.01 20 2.5 678
3
L BAOKEE.
3 0.3 0.015 40 2.0 552
DIk
PR TR
4 0.3 0.0075 20 1.5 1302
CEY L NER vy
. PEAHL. R
5 0.2 0.01 40 3.0 642
B H
L BAUKEE. B
6 0.2 0.005 20 2.5 1338
iy
L AU,
7 0.1 0.005 40 2.0 330
DIk
PR TR
8 0.1 0.0025 20 1.5 690
CEY L NER vy
[—— A
—*— Jr2. Hre
= 5 s, T
2 —— jiir4, A58
g
B |
l.
0 ‘ ‘ ‘ ‘ ‘ ‘
4 8 12 16 20 24
B
Bl A P& AT
Fig.B1 User load in each period
15001
—— SR H
—— AR F T
1000
2
R
500

0
00:00 04:00 08:00 12:00 16:00 20:00 24:00
i 21

B2 PV K EV i AFUMIE
Fig.B2 Forecasting output of PV and EV



Misg C

< C1 I RET R HET LA XS Fn3RFI Xt EE

Table C1 LA’s risk and profit comparison when penalty coefficient is increased

tﬁ% HF']@%H%HJTE F /jTG Crisk,t /775 Profin /jTG ERCNS,l kW

a 10400.0 3011.8 3354.0 4034.2 25.8
b 10400.0 2704.3 3887.0 3808.7 29.9
c 12222.6 4371.6 2730.0 5121.0 21.0

d 12711.4 4218.5 3393.0 5099.9 26.1




	202306020
	附录

