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Fig.1 Schematic diagram of random sampling method
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Fig.3 Accuracy of mid-long term power forecasting
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Contract power decomposition model of multi-energy power system based on

mid-long term wind power and photovoltaic electricity forecasting
ZHAO Shuqgiang,HU Lining, TIAN Jiefu,XU Zhaoyang
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China)
Abstract:In view of the mid-long term operation of power system with significant penetration of renewable
energy,a contract power decomposition model with wind / photovoltaic/hydro generators is proposed conside-
ring both power decomposition and unit maintenance plan. The contract power decomposition model can
improve the accommodation of renewable energy sources during peak-output periods and minimize the main-
tenance cost. Meanwhile,the unit maintenance plans are prepared according to the distribution of resources,
which ensures the economics of unit maintenance. In addition, due to the uncertainty of wind and solar
resources, the photovoltaic power is forecasted using clustering method and the non-parametric kernel density
estimation is adopted for wind power forecasting from the perspective of data mining. These predictive
values are useful for the contract power decomposition of a multi-energy power system with wind/photovol-
taic/hydro generators. Finally, the effectiveness of the proposed model in the joint optimization of power
decomposition and unit maintenance of power system with wind/photovoltaic/hydro generators is verified
by a case study.
Key words: mid-long term operation; contract power decomposition; maintenance plan; clustering algorithm;

kernel density estimation
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Table B1 Parameters of thermal power units

W B4l FEHA MW
1514 80
KHLT 1
2 SHL4L 80
35H4l 455
) 4 SHLA 455
KHL 2
5 514l 460
A 6 SHL4L 160
KHL 3
75 160
8 S L4l 130
KHL 4
9S4l 130

R B2 REHHE. HRBIHSEH

Table B2 Parameters of wind turbine and photovoltaic power station

W e BB MW
1%k 1600
5k 950
SR L B 1800
4 5l 1800
5 5 Hull 1800
A 15H4 1500

% B3 KEHHESH
Table B3 Parameters of hydropower units

L wLl S KRB ER/(m® - )
1504 138890
2 5HL4 138890
KETT 1 3 SHLA 138890
4 A 76920
5 5Ll 111600
) 6 S HLAL 111600
7 54l 111600

% B4 KESH

Table B4 Reservoir parameters

KR WIEPERIM® WIREERIM® BOREEM® dNEZmE
15 1.899x10° 1.668x10° 3.328x10° 7.46x10"

25 6.504x10° 6.342x10° 9.994x10° 2.964>10°
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