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Fig.1 Schematic diagram of multi-stage planning of

offshore wind farm
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Identification method of abnormal photovoltaic users based on

mean impact value and heuristic forward searching
LU Shuang',PENG Shurong',YANG Yunhao®,SU Sheng',LIU Denggang',ZHANG Heng', WANG Shulong’
(1. School of Electrical & Information Engineering,Changsha University of Science & Technology,Changsha 410114, China;
2. College of Computer Science and Technology,Zhejiang University, Hangzhou 310027, China;
3. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)
Abstract: With the country’s vigorous promotion and support of the photovoltaic industry and the long-term
nature of the national subsidy policy, many illegal users cheat the state subsidy by falsely recording the
electricity generation. Aiming at the existing distributed photovoltaic anti-theft technologies, an identification
method of abnormal photovoltaic users based on MIV(Mean Impact Value) and heuristic forward searching
is proposed. By obtaining the power generation data of benchmark photovoltaic users and other photovoltaic
users in the same time segment and the same area,the original data are used to train the BP neural network.
And then according to the MIV calculation principle,two sets of new training samples are constructed,and
the simulative results of new samples are used to calculate the MIV of each photovoltaic user. Combining
heuristic forward searching algorithm, the users with high power generation data correlation with the bench-
mark photovoltaic users are filtered,and the unfiltered users are abnormal photovoltaic users. The simulative
results verify the effectiveness of the proposed method for identifying abnormal photovoltaic users.
Key words: data correlation; benchmark photovoltaic users; identification of abnormal photovoltaic users;

mean impact value;heuristic forward searching; BP neural network
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Multi-stage planning of offshore wind farm considering wind power
accommodation level and load increase
JIANG Yuewen'?*?,ZHANG Jinhui'
(1. College of Electrical Engineering and Automation,Fuzhou University, Fuzhou 350108, China;
2. Fujian Province University Engineering Research Center of Smart Distribution Grid Equipment,Fuzhou 350108, China;

3. Research Center of Integrated Energy Planning and Optimal Operation,Fuzhou University,Fuzhou 350108, China)
Abstract: The current planning and construction of offshore wind farm rarely considers the construction
time sequence,which mostly belongs to static single-stage planning and is easily lead to the lack of effective
connection between the initial planning scheme and the operation at middle and late stages, for which, a
multi-stage planning scheme for offshore wind farm considering wind power accommodation level is proposed.
The day-ahead market trading model with the lowest electricity purchase cost as its objective is established
to evaluate the maximum accommodation level of power grid to offshore wind power,and the maximum accom-
modation levels of regional power grid to offshore wind power are obtained under different load levels in
the future years. On this basis,the planning period is divided into several stages,and a multi-stage planning
model of offshore wind farm with the maximum net revenue of wind farm as its objective is built, which
takes the investment year,number,location and the belonging investment stage of wind turbines as its optimi-
zation variables. Examples verify the effectiveness of multi-stage planning model in improving economic bene-
fit of offshore wind farm compared with single-stage planning model.

Key words:offshore wind farm ; multi-stage planning;wind power accommodation level ;day-ahead market;in-

stalled capacity optimization
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Table Al Parameters of 6.0 MW offshore wind turbine
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Table A2 Relative parameters of conventional generators
RHIMLAT R EH ThERIMW BN DIERIMW i _E e/ (MW min™) il T TEH/ (MW min™)
1 240 60 6 6
2 240 60 4 4
13 120 30 2 2
22 150 40 5 5
23 90 30 15 15
27 165 40 2 2
& A3 BEHABHRMN
Table A3 Quotation of conventional generators
REHL S HAIRE (MW h) T [ REFLAT S HLEARMY[TE (MW h) ]
1 470 22 410
2 450 23 440
13 460 27 500
R AL BIHEAMRIGER
Table A4 Planning results of each scenario
PeoE A BT A/ PR/ BB A
Eita iy RHLHE & I Mz T
T fz.76 AN TG 27t {276 f¢. 75
Wi Wm R bR ¥s bR R bR R BR R R s bR R R
| It | Il | It I It I 1l | 1l | I I I
1 1 1 35 21 336 2016 242 054 4725 1191 032 020 066 040 1089 -8.99
2 — 6 — 15 — 8.88 — 0.73 — 1538 — 0.51 — 0.29 — 5.99
3 — 12 — 13 — 4.66 1.13 — 2298 — 0.81 — 0.25 17.75
R — 35 49 336 3370 242 240 4725 5027 032 152 066 094 1089 1475
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Table A5 Multi-stage planning results under multiple load increase modes (Mode 1 is basic case)
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Fig.B1 Load curves of typical day for four seasons in investment year
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Fig.B2 Variation curves of total load under multiple increase modes
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