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Fig.1 Block diagram of decentralized trading mechanism

process based on blockchain
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Table 1 Market trading condition under different

maximum transaction rounds

. PHfRE OPRGARER | POk iR
S VAR Y S YA YA
1 64.4 64.5 6 83.0 85.3

2 72.0 70.2 7 82.8 85.2

3 74.4 71.6 8 83.4 85.6

4 78.2 74.1 9 82.2 84.1

5 80.4 77.4 10 83.1 85.0
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Fig.5 Comparison between proposed trading

mechanism and centralized trading mechanism
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Abstract: Making full use of existing frequency regulation resource to improve the flexibility of power system
is one of the effective ways to expand the renewable energy consumption capacity of system. A commercial
mode of joint frequency regulation with distributed energy storage in the form of shared energy storage and
thermal power is proposed, on this basis, a decentralized trading mechanism of joint frequency regulation
considering the preference of distributed energy storage and thermal power units is designed. Combining
with the decentralized characteristic of decentralized trading mechanism,a coalition chain structure including
consensus mechanism and smart contract is constructed,and a classification management method of trading
information considering the privacy of trading subjects is proposed. Case results verify the effectiveness of
the proposed decentralized trading mechanism in realizing the optimal allocation of resource,and the trading
volume and total social benefit are stable after multiple market simulations,which is similar to the centralized
trading mode without considering the preference of trading subjects.
Key words: blockchain; decentralized trading mechanism; thermal-storage joint frequency regulation; shared

energy storage;preference of trading subjects
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Table Al Parameters of thermal power units

Kot SIBRIE  pogy  RAR RO o PR T
5 i MW = =MW [t « (MW + hy'] JEIMW #
G 4, 7 1000 10 [188, 250] 9 3000 112
G2 38, 69 800 96 [175, 220] 10 2500 112
Gs 35, 7.1 600 9 [167, 210] 8 2000 112
Gs 41, 7 500 6 [150, 190] 8 1500 112
Gs 38, 7 800 96 [167, 230] 9 2500 112
Ge 36, 7.1 600 9 [155, 235] 10 2000 112
G 41, 7 500 6 [145, 195] 8 1500 112
Gs 3.9, 6.9 800 96 [185, 235] 9 2500 112
Gy 35, 7.1 500 6 [150, 188] 10 1500 112
Guo 36, 7.1 500 6 [160, 210] 10 1500 112

= A2 HEfERESH
Table A2 Parameters of shared energy storages
it gy RO
(MW eny DB MW R g
E1E11,E21,Ea1,Ea 05, 1 [200, 225] 10
E2,E12,E22,E32,Ez 15, 3 [205, 230] 9
E3,E13,E23,E33,E43 1,2 [188, 230] 10
E4,E14,E24,E4,E s 2,4 [210, 250] 9
Es,E15,E25,E35,E45 1,2 [170, 225] 10
Ee,E16,E26,Es6,Es6 2,4 [180, 215] 8
E7,E17,E27,E37,E47 1,2 [170, 230] 10
Es,E16,E28,E 6, E s 2,4 [200, 150] 10
Eo,E19,E20,E30,E9 15, 3 [175, 220] 10
E10,E20,E30,E40,E50 15, 3 [188, 240] 9
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Fig.Al Blockchain information



Channel name: mychannel

Block Number 4

Created at 2021-05-22T0T:47:28.3652
Number of Transactions 1

Block Hash 1 1b9139090ees;

Data Hash 3d51le314dcal25a2656fa514088c298beet03ccb7a22625¢230M02605(d628ec

Prehash 264a
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Fig.A2 Block data information
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Fig.A3 Three transaction results without considering historical trading record
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Table A3 Trading condition of energy storage with different preferences
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Fig.A4 Revenue of thermal power units under two scenarios
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