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Fig.l Schematic diagram of data set reconstruction
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Table 1 Regulation range of production equipments for

first class electricity consumption period
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Table 2 Maximum daily adjustable potential of
main production equipments for first class

electricity consumption period
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Table 3 Model evaluation results
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Peer-to-peer transaction model for prosumers considering franchise of
distribution company
ZHAN Bochun'?,FENG Changsen’, LIN Zhemin',SHAO Xiaoyu’, WEN Fushuan'”
(1. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;
2. Hainan Institute,Zhejiang University, Sanya 572024, China;
3. College of Information Engineering,Zhejiang University of Technology, Hangzhou 310023, China;
4. Anhui Power Exchange Center Co.,Ltd.,Hefei 230009, China;
5. Economic & Technical Research Institute of State Grid Anhui Electric Power Co.,Ltd.,Hefei 230071, China)

Abstract: When designing peer-to-peer power transaction mechanism for the distribution system level, it is
needed to consider the franchise owned by the distribution company,and effectively compensate the invest-
ment and operation costs of infrastructure owners of the distribution system by designing appropriate network
charging mode. A peer-to-peer transaction model for prosumers considering the franchise of distribution
company is proposed. Based on the Stackelberg interaction relationship between distribution company and
prosumer,a bi-level game model of network fee pricing based on electrical distance is established,the upper
level is a decision-making model of network fee price with the maximum income of distribution company
as the object, while the lower level is an optimal dispatch model of prosumers considering network fee.
The bi-level game model is transformed into a single level mixed-integer programming problem based on
Karush-Kuhn-Tucker (KKT) condition, and then the network fee price is obtained. The alternating direction
method of multipliers is used to solve the peer-to-peer real-time transaction power quantity and transaction
price of prosumers. The simulative results of IEEE 33-bus distribution system verify that the proposed model
can guarantee the benefits of all prosumers on the basis of ensuring the secure operation of distribution
system,and can reasonably compensate the income loss caused by giving up a part of franchise of distribu-
tion company.

Key words:franchise;peer-to-peer transaction;Stackelberg game;network fee; KKT condition;alternating direc-

tion method of multipliers
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Adjustable potential analysis model for large industrial users based on
FCN-TCN-LSTM fusion
LI Bin',MING Yu',HAO Yihao',CHEN Songsong®’, WANG Weidong™’
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
2. Beijing Key Laboratory of Demand Side Multi-energy Carriers Optimization and Interaction Technique,
Beijing 100192, China;3. China Electric Power Research Institute,Beijing 100192, China)

Abstract: It is critical to promote the load management ability of new style power system to carry out time-
phased analysis of bi-directional adjustable potential for large industrial users comprehensively considering
the influence of regulation cost and price incentive. A model based on the fusion of fully convolutional
network (FCN) , temporal convolutional network (TCN) and long short-term memory network (LSTM) is estab-
lished to analyze the adjustable potential of large industrial users. A dataset reconstruction model of fully
convolutional network is established, and the selection of large industrial users with high adjustable poten-
tial load data is realized based on typical load characteristic indicators. Based on high adjustable potential
data set,an improved temporal convolutional network is established,the adjustable potential of large industrial
users is analyzed and measured under the influence of regulation cost. The proposed model is verified based
on real data,and case results show that the proposed model can analyze the adjustable potential of typical
equipments of large industrial users,and the model has high stability and accuracy.

Key words:demand response;adjustable potential;industrial equipment regulation; FCN;TCN; LSTM
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Table B2 Large industrial electricity prices
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Table B3 Parameters of corresponding periods
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Table B4 Adjustable potential of production equipments for second class electricity
consumption period

ERs G ERNEE
BARE . ) o N
VAT B 1 ElIMw W B & EEIMwW

(00:00, 09:00] 8.05~13.47 (09:00, 12:00] 9.21~19.26
FENE

(12:00, 18:00] 3.25~12.80 (18:00, 24:00] 3.23~13.47

(00:00, 09:00] 0.85~1.73 (09:00, 12:00] 0.17~1.30
B %

(12:00, 18:00] 0.33~1.86 (18:00, 24:00] 0.12~1.82
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Table B5 Maximum daily adjustable potential of auxiliary equipments for first class electricity
consumption period

P I B W AR M BIE A& TR AR LSTM A
JiIMw JiIMw Ju E/MW W 7Ikw T EIMW
(00:00, 09:00] I I 0.24 0.47 0.33 0 0.20
(09:00, 12:00] IR 0.31 0.41 0.36 0 0.27
(12:00, 18:00] I I 0.28 0.36 0.31 3.01 0.23
(18:00, 24:00] IR 0.17 0.25 0.19 0 0.22
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Table B6 Maximum daily adjustable potential of main production equipments for second class electricity
consumption period

PRI B WA SEAEME SRS BIEES A&sIR Sk LSTM
F1IMW BHMW  JEEIMW BB MW B IMW
(00:00, 09:00] I - 9.49 18.43 14.79 0 5.94
(09:00, 12:00] TR 14.14 18.47 165 0 7.81
(12:00, 18:00] I - 6.74 9.74 7.30 0.23 6.80
(18:00, 24:00] TR 7.81 13.83 10.55 0 7.11
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Table B7 Maximum daily adjustable potential of auxiliary equipments for second class electricity
consumption period

P Ealing='d Wi BRI R BIEE ) B&H) RE B LSTM %
J1IMW F1IMW LMW B MW B IIMW
(00:00, 09:00] I E 1.40 2.15 173 0 1.20
(09:00, 12:00] N 0.76 1.15 0.81 0 0.66
(12:00, 18:00] I b 1.26 167 1.45 0.02 117
(18:00, 24:00] N 0.83 155 0.93 0 0.73
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