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ABSTRACT: In open electricity retail market, number of
participants, entity roles and business types keep continuous
increase. In order to cope with transaction security issues in
competitive market, this paper presents a solution for
blockchain applications in auxiliary service market. It explains
basic principle of blockchain technology and key technology
for blockchain application in ancillary service market,
including workload proof, consensus, intelligent contract,
business interaction and key management. Besides, evolution
roadmap from centralized ancillary service system to
decentralized management is proposed based on requirements
of capital regulation and intelligent contract. Finally, the paper
analyzes application limitation of blockchain technology in
China’s electricity market from aspects of commercial model,
protocol compatibility, security, information processing and
resource consumption, and puts forward some suggestions.
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Fig. 1 Public general ledger management with blockchain
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Tab. 1 Illustration for the block structure
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Tab. 2 Risk probability assessment for blockchain based transaction

z 4=0.05 4=0.10 ¢=0.15 ¢=0.25 4=0.30 4=0.35 4=0.40
2 0.012 646 0.050 978 0.115 041 0.203 929 0.315 440 0.445 717 0.588 811 0.736 403
4 0.002 160 0.003 455 0.017 253 0.052 998 0.123 512 0.239 127 0.402 512 0.603 401
6 0.000 004 0.000 243 0.002 680 0.014 251 0.049 943 0.132 111 0.282 171 0.503 980
8 0.000 000 0.000 017 0.000 422 0.003 885 0.020 468 0.073 924 0.200 079 0.424 782
10 0.000 000 0.000 001 0.000 067 0.001 067 0.008 450 0.041 660 0.142 805 0.359 976
12 0.000 000 0.000 000 0.000 011 0.000 294 0.003 504 0.023 584 0.102 362 0.306 167
14 0.000 000 0.000 000 0.000 002 0.000 081 0.001 458 0.013 392 0.073 593 0.261 083
16 0.000 000 0.000 000 0.000 000 0.000 023 0.000 608 0.007 622 0.053 026 0.223 076
18 0.000 000 0.000 000 0.000 000 0.000 006 0.000 254 0.004 345 0.038 271 0.190 896
20 0.000 000 0.000 000 0.000 000 0.000 002 0.000 106 0.002 480 0.027 659 0.163 560
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Fig.2 Demonstration of blockchain based supply and
demand dispatching
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