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Fig.1 Framework of PUQ trading system
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Fig.3 Bidding curves of buyers and sellers
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Table 1 Registration results of enterprise users

AP D VI AR / kW
A 1 50
B 2 230
C 3 1020
D 4 770

B BB, K S XUT bR E B AR 2 B
N RARME A BB 5 KT bR Al P
C.D R LT febnd .
R2 EEIWAWEBER
Table 2 Bidding information of buyers and sellers

YA T A e Y

155 (L kW) kW (kW) kW

TUWPT O EPS ST T HPR HPE
A B A B C D C D

1 50 33 150 130 40 34 200 130
2 70 34 150 130 40 40 80 20
3 50 45 50 70 35 40 200 150
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Table 3 Double auction results of Scenario 1

ZE400 PhRfl e /0 ks s HaRilias /
P AP (kW) kW Jt
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B _ _ _ J—
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D A 42 130 5460
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Table 4 Trading results after completion of

trading process under three scenarios

g S0 R SR /o s/ i /

BE Tae  me Geeew) kw 5%
A C,D 45,42 20,130 -6360
! B C 44 130 -5720
C A,B 45,44 20,130 6620
D A 42 130 5460
A C,D 55 80,20 -5500

B J— P J— —
2 C A 55 80 4400
D B 55 20 1100
A C 42.5 50 -2125
3 B C 40 70 -2800
C A,B 42.5,40 50,70 4925
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Table 5 Enterprise users’ capacities after
trading under three scenarios
2 H fE AR/ kW
% W52 BE3

AT WA AT A / kW

A 50 200 150 100
B 230 360 230 300
C 1020 870 940 900
D 770 640 750 770
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Table 6 Deviation assessment results of three scenarios
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Table 7 Fines for excess capacities of three scenarios
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Park-level multilateral power usage quota trading mechanism and
implementation method based on blockchain
HUANG Jiahui'?, LI Chao’, HUANG Wei’,ZHAO Wenkai’, HAN Dong’
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3. Department of Electrical Engineering, University of Shanghai for Science and Technology,Shanghai 200093, China)
Abstract: Commercial and industrial parks with intensive load usually allocate power resources to enterprises
in the form of contract, which has some problems such as low allocation efficiency, insufficient resource
utilization, and so on. Therefore, a park-level multilateral PUQ (Power Usage Quota) trading mechanism
based on blockchain is proposed. The PUQ trading model including double auction rules and P2P(Peer-to-
Peer) trading, fully mobilizes the idle power capacity in the park and optimizes the allocation of PUQs
through market-oriented means, which avoids the expansion and reconstruction of the park and solves the
problem of meeting enterprises’ temporary demand in capacity increase. On this basis, the PUQ trading
mechanism based on the Ethereum private chain ensures the openness and transparency of multilateral tra-
ding process,and the smart contract function is adopted to automatically execute the trading,which improves
the matching efficiency and reduces the trading cost. The effectiveness of the proposed trading mechanism
and blockchain trading platform is verified by a simulation example.

Key words:power usage quota trading;blockchain;smart contract;double auction;peer-to-peer
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Fig.A1 Delivery time for PUQs

T AL P2P EIEX B HIANXZITH

Table A1 Transaction behaviors in P2P trading market
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Fig.A2 Core functions of smart contracts
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