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Fig.1 Transaction framework of controllable load

user-load agent based on blockchain
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Multi-machine equivalence and global identification of wind farms by
combining model aggregation and parameter estimation
PAN Xueping', QI Xiangwei', LIANG Wei', YONG Chengli', DING Xinhu',LI Wei’,ZHU Ling’
(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;
2. NARI Group Corporation / State Grid Electric Power Research Institute,Nanjing 211106, China)
Abstract: Obtaining parameter accurately is a difficult task for multi-machine equivalence of wind farm. A
dynamic equivalent modeling framework of wind farms by combing analytical method and identification
method is proposed. The estimated values of parameters for equivalent WTGs (Wind Turbine Generators)
are attained based on analytical method, and these results are used as initial values in parameter estima-
tion by fitting the real disturbed trajectories. Then, the grouping method by combining steady-state and
dynamic characteristics is proposed innovatively,and DTW (Dynamic Time Warping)-based method is intro-
duced in the similarity analysis of WTGs’ disturbed trajectories. The identifiability of multiple equivalent
WTGs’ parameters is studied. Since there are too many parameters and some parameters cannot be identi-
fied simultaneously in multi-machine equivalence, a global parameter estimation strategy for multi-WTG is
proposed by combing classification identification and key identification. Finally, the PSO (Particle Swarm
Optimization) algorithm is used in parameter estimation,and the identification accuracy is analyzed.

Key words:wind farms;grouping; multi-machine equivalence;parameter estimation;identifiability; PSO algorithm
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Optimal dispatch strategy of grid-connected controllable load
based on blockchain technology
CHENG Mingxi, WANG Bing, WANG Min, WU Xiaoyue
(College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China)

Abstract: In order to solve the grid-connected dispatch problems of controllable load under the develop-
ment of distributed power transaction mechanism,a decentralized transaction mode between controllable load
users and load agents based on blockchain technology is proposed. By integrating the operation characteris-
tics of controllable load users and fully considering the demand information of electricity purchase and
sales between different sub-categories of users and load agents, two types of decision model functions of
controllable load users and load agents are designed. Based on the basic principle of best interest, the
blockchain node model is established considering operation and maintenance cost and operation efficiency.
Based on the controllable load user-load agent blockchain transaction mode, the profit sharing incentive
mechanism of load agents and the smart contract solving algorithm are designed. At the same time, the
change rate of load agents’ efficiency function is proposed as the consensus algorithm, and the structure
and operation process of the blockchain data are explained. The analysis results of an example show that
the proposed optimal dispatch strategy fully taps the potential of controllable load users and load agents
for peak load shifting of power grid, achieves economic optimization for both parties, and guarantees the
long-term effective operation of blockchain network, thus providing reference value for the application of
blockchain technology in power demand response.

Key words: blockchain technology; controllable load;load agent;efficiency function; profit sharing; distributed

transaction ; dispatch strategy
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Table A1 Parameters of electric vehicles
itk SOC B SOC  FHIIR/AW  JREINRAW  HIBAE/(kW-h)

N(0.3,0.4%) 0.9~1 7 5 60

& A2 BMTRTEMN

Table A2 Time-of-use electricity price of power grid

i B /T (kW-hy']  TWH/IG (kW -h)']
I 09:00—13:00, 19:00—23:00 1.12 1.082
T 07:00—09:00, 13:00—19:00 0.72 0.687
A 00:00—07:00, 23:00—24:00 0.36 0.36

) ) 200 ) 200 200
i

B A3 KX EZFHE HREMM B A

Fig.A3 Basic electricity load for a typical summer day in a certain area
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Table A3 Grid-connected and off-grid time distribution corresponding to charging frequency

AR 1B B2 B 3B 4B
<1 17.6,3.4 — — —
2 9.3,1.9 19.2,2.8 — —
3 8.9,1.9 14523 19.3,1.6 —

4 8.7,1.8 13.8,2.2 18.8,1.6 22.5,1.7
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Fig.A4 Smart contract test interface based on blockchain
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