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Energy transaction method of microgrid based on blockchain and

improved auction algorithm

QIN Jinlei'?,SUN Wenqiang"?,LI Zheng'?,ZHU Youchan'?
(1. Department of Computer,North China Electric Power University, Baoding 071003, China;
2. Engineering Research Center of Intelligent Computing for Complex Energy Systems,
Ministry of Education,North China Electric Power University,Baoding 071003, China)
Abstract: With the continuous advancement of the electricity market reform and the opening of the elec-
tricity sale market, the proconsumers with distributed generation as the main bodies enter the market. The
traditional centralized energy transaction is not conducive to improving the transaction enthusiasm of procon-
sumers and has some problems,such as low transaction efficiency, vulnerable large target, difficulty in data
loss recovery,opaque transaction information and so on. Based on the above problems,an energy transaction
method of microgrid based on blockchain technology and improved auction algorithm is proposed. Firstly,
the double-chain structure is used to complete the safe energy transaction of the microgrid. The informa-
tion chain is used to complete the certification and access of both parties to the transaction,and the tran-
saction chain is used to complete the exchange of tokens and energy between the two parties. The two parties
of the transaction complete the transaction settlement by signing the smart contract to avoid the generation
of bad debts without the third-party trust institution. Then, the improved auction algorithm is proposed to
complete the match between the energy consumption order and the proconsumers. The final matching results
are affected by the factors such as distance,time and economy to ensure the reasonable energy distribution.
The example results show that the proposed energy transaction method of microgrid based on blockchain
and improved auction algorithm can complete the direct energy transaction within the microgrid. The orders
and the proconsumers get a reasonable match,ensuring the fairness,high efficiency and security of the micro-
grid energy transaction.

Key words:distributed generation;blockchain;smart contracts;auction algorithm;energy transaction;microgrid
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HHEA 2 Order EAANAUT
contract Order {
address public owner;
string public name;
string public content;
uint public amount;
uint public price;
mapping(address=>uint)public users;
function createOrder( );
function buy( );
function getOrder( );
function getDetail( );
}
B HeA 2 Order 11, owner & 21K G s name N HLAE VT 565 & ; content 4y HLAE 1T B 1PE4HHIA ; amount
NEEHE; price NHEAT; users AMEEMGEE .. EEMTEEIRELE)E 775 createOrder 11 HLIH
KITiE buy. WTHRENG 7% getDetail . SRHCS AT HE 1 BT A HUBELT BT 1% getOrder.

Mk B
% Bl B2

Table B1 Iterative process of algorithm

MCRER L ———— :%f\%% o
BLUGER B2 kR 55 3 KIEAR
(A1) 0.533 — —
(B,1) 0.533 — —
(A2) 0.533 0.356 —
(B,2) 0.158 0.105 —
(A3) 0.283 0.189 0.126
(B,3) 0.283 0.189 0.126
(Ad) 0.158 — —
(B4) 0.533 — —
(A)5) 0.533 0.267 —
(B,5) 0.283 0.226 —
(A6) 0.283 0.226 —

(B,6) 0.533 0.267 —
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