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Fig.1 Results of two groups of simulative verification
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Table 2 Transaction status of power supplier nodes

¢ - =% A e P o weaty /. P B/ R - N - -

T O 7 wa oww  awm Delwal am ewwy T/ Taa/7E X/
1 96 0 g/1i/] 100 80/10/10 0.64 /0.64 /0.65 0 0 0 0.081 64.91
2 97 5 a/b 90 50 /50 0.66 / 0.66 0/10 0 1.28 0.082 58.20
3 90 0 c 60 60 0.65 0 0 0 0.076 39.08
4 100 O d 60 60 0.67 0 0 0 0.085 42.90
5 91 0 e 60 60 0.64 0 0 0 0.077 38.48
6 99 0 e(f) 70 70 0.65 0 0 0 5.430 50.93
7 92 0 f 40 40 0.65 0 0 0 0.078 26.08
8 95 0 h 30 30 0.66 0 0 0 0.080 19.88
9 93 0 h 30 30 0.66 0 0 0 0.079 19.88
10 94 0 — 10 — — — 10 0 0.080 5.080
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Table 3 Transaction status of power consumer nodes

. b'q i it/ reaty /. P/ L/ AR/ . . . -

o O an Taww owm e aaen e T/ Tl /5
a 94 0 2 50 50 0.66 0 0 0 0.080 32.92
b 93 0 2 50 50 0.66 0 10 0 1.216 32.68
¢ 95 0 3 70 60 0.65 0 10 0 0.081 46.42
d 92 0 4 60 60 0.67 0 0 0 0.078 40.12
e 90 6 5/6 100 60 /70 0.64 / 0.65 0/30 0 6.77 0.077 71.09
f 91 0 6/17 70 30 /40 0.65 / 0.65 0 0 0 0.077 45.42
g 100 O 1 80 80 0.64 0 0 0 0.085 51.12
h 9 0 8/9 60 30/ 30 0.66 / 0.66 0 0 0 0.084 39.52
i 97 0 1 10 10 0.64 0 0 0 0.082 6.32
j 9% 0 1 10 10 0.65 0 0 0 0.082 6.42
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Credit incentives of distributed power transaction based on
DPoA consensus mechanism
LU Yao',HU Jian',ZHANG Xiaojie*,JIAO Ticao',YU Di',WANG Yunpeng',LIU Shanggqi'
(1. College of Electrical and Electronic Engineering,Shandong University of Technology,Zibo 255000, Chinaj;
2. School of Economics,Shandong University of Technology,Zibo 255000, China)

Abstract: The smaller generating capacity makes the distributed energy unsuitable for participating in tradi-
tional power trading,and the output uncertainty often leads to transaction defaults. Based on the consortium
blockchain, a community-based electricity transaction platform, which is suitable for P2P(Peer-to-Peer) tran-
sactions of distributed sources and loads,is developed,and the DPoA(Delegated Proof of Authority) consensus
mechanism is proposed for credit evaluation and incentive of blockchain nodes. The fulfillment function
and verification reward function are constructed to quantitatively evaluate the performance and the verifica-
tion of the transaction,and the function values can be used to establish an incentive mechanism by credit
reward or credit punishment. The analysis of the electricity transaction process involving ten distributed
source and load nodes shows that the community-based electricity transaction platform based on blockchain
technology can promote the consumption of distributed clean energy,and the incentive mechanism based on
DPoA can encourage the nodes of the electricity transaction platform to improve the credit initiatively.

Key words: distributed energy; power transaction; consortium blockchain; DPoA consensus mechanism; credit

management
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Table Al Simulative data of credit incentive mechanism

Queaty ) PR LAY .. PR .
_— Preay R F e 0 Tk 0 TORHLT
[JC (kW h SRR b W i no ) B b=t
1[G {KW h [7C (kW h
N /(KW h) /(KW h) 17t G
)7 )7
1 0.64 80 80 75 1 0.00 0.00 0.27 1.35
2 0.64 80 75 80 1 0.00 0.00 0.00 0.00
3 0.65 80 80 75 2 0.00 0.00 0.28 1.41
4 0.64 90 90 80 2 0.00 0.00 0.30 3.03
5 0.66 100 100 100 2 0.00 0.00 0.00 0.00
6 0.67 110 110 110 3 0.00 0.00 0.00 0.00
7 0.67 120 120 120 4 0.00 0.00 0.00 0.00
8 0.68 120 120 120 5 0.00 0.00 0.00 0.00
9 0.66 110 110 110 5 0.00 0.00 0.00 0.00
10 0.66 100 100 100 5 0.00 0.00 0.00 0.00
1 0.67 100 100 100 5 0.00 0.00 0.00 0.00
12 0.65 90 90 90 6 0.00 0.00 0.00 0.00
13 0.64 90 80 90 6 0.00 0.00 0.00 0.00
14 0.64 90 90 90 7 0.00 0.00 0.00 0.00
15 0.64 80 70 75 8 0.10 1.00 0.30 1.51
RATHEBRAERERERE
Table A2 Simulative data of node credit
25 B 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ci CRHATAD 99 99 99 99 99 99 99 99 99 99 100 99 99 98
C; UHHEF ) 8 8 8 8 8 8 8 8 8 8 8 8 87 86




	202201015.pdf
	附录

