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Fig.1 Relation between typical load curve of whole

province and positive and negative scores
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Fig.2 Electric power transfer rate curve
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Fig.3 Average daily electricity consumption curves of
residents before and after implementation

of real-time score plan
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curve of residents before and after implementation
of real-time score plan
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coefficients with electricity consumption transfer rate
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Optimization design of residents’ real-time score plan for
promoting peak-load shifting
CHEN Lu',XU Qingshan', YANG Yongbiao', YANG Bin’
(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210028, China)

Abstract: Under the background of a new round of electricity market reform,a residents’ real-time score
plan for promoting peak-load shifting is put forward to make preliminary discussion on the residential side
market trading mode of electricity sales. Firstly,the mechanism of residents’ real-time score plan is designed
to promote peak-load shifting. In the valley-load periods,positive scores are introduced to encourage residents
to use more electricity, while in the peak-load periods, negative scores are used to guide residents to use
less electricity. On the basis of consumer psychology, the uncertainty model of residential load response
based on the real-time score plan is established. Then, based on the principle of utility maximization, the
optimization model of residents’ real-time score plan is proposed, which takes both the decreasing rate of
peak-valley electricity difference and incentive cost into account, and is solved by the combination method
of Latin hypercube sampling method and genetic algorithm. Finally, the implementation architecture and
mode of the proposed real-time score plan are designed. The example results show that the real-time score
plan can adapt to the electricity consumption characteristics of residents well,and stimulate the interactive
potential of resident community, providing support for residents to participate in the electricity market tran-
sactions in the future.

Key words:peak-load shifting;real-time score;demand response;price incentive;implementation mode
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Day-ahead optimal scheduling strategy of peak regulation for energy storage
considering peak and valley characteristics of load

LI Junhui',ZHANG Jiahui',MU Gang',GE Yanfeng’, YAN Gangui',SHI Songjie’
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education(Northeast Electric Power University),Jilin 132012, China;
2. State Grid Liaoning Electric Power Company,Shenyang 110006, China;
3. School of Electrical Engineering,Shenyang University of Technology,Shenyang 110003, China)
Abstract: In order to achieve the optimal peak load shifting effect of energy storage system,a day-ahead
optimal scheduling strategy of peak regulation for energy storage considering peak and valley characteristics
of load is proposed. According to the load curve of the scheduling day, the highest valley filling power
line and the lowest peak clipping power line that can be achieved during the peak regulation process and
the corresponding charging and discharging energy are calculated respectively with the rated capacity and
rated power of energy storage system as the constraints. According to the required charging and discharging
energy difference,the charging and discharging power of the energy storage system at each moment is deter-
mined aiming at the optimization of the energy storage system economy and the load peak-valley difference
improvement within the non-operation range of energy storage system,so as to achieve the balance between
charging and discharging energy. The valley filling scheduling model, peak clipping scheduling model and
energy balance scheduling model are established respectively,and the corresponding scheduling strategy exe-
cution process is developed. The evaluation indexes of scheduling strategy are constructed to verify the
effectiveness of the proposed dispatching strategy based on the load and wind power data of a power grid.

Key words:energy storage;peak load shifting;load characteristics;economy;optimal scheduling
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Fig.Al Implementation architecture of real-time score plan for residents
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709
607
50
40
301
201
101

0
-10 1

‘20 T T T 1
0:00 6:00 12:00 18:00 24:00

I TA /e
A3 RS ER
Fig.A3 Real-time score plan

SR AR 43/ /kWh




Mi% B

WHFLIR A P S B 5 A5 R, AR LR E 3 (16)—(18)1 5 S() A1 S, () IEAHIG, X AE
BRI ME . BB LU RT B R AR (5 8 = BB AL . BB 3] B A AR R Bh E FI — S, AL
R HTERN IE SRR LEB @, BIASAERT DAL SE RV, & oy 2090089 54 9 AT 13, S5 401K Bl . HRT]
W BEE oty BHIGIN, SRAF LR AR ROMORE S, H KA N IER A 20 SS, IR S EE N, 4
L DAt SR Y TRl P A 184

& Bl HEHRANMHR/NEARDELHILIREN
Table B1 Daily average score with the minimum ratio constraint of
positive and negative score

i ICFN Vi wANRI I IER G YafE /55 IE. SR e Rz b

5 772.16 -358.33 529 5.7
9 797.33 -202.96 65.3 11.0
13 820.35 -90.45 71.4 13.9
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