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Fig.1 Wind speed-power curve of wind farm
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Fig.2 Scatter diagram of wind speed-power for wind

turbine under different wind speed variation trends
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Fig.3 Scatter diagram of wind speed-power for wind

farm under different wind speed variation trends
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Fig.4 Standard deviation fluctuation curve of wind speed
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Fig.5 Comparison diagram of wind speed-power curves
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Table 1 Modeling errors of wind speed-power curve for wind farm

e P P’ P
PRIER /MY e/ % MAE/ % RMSE/% _ MAE/%  RMSE/%  MAE/%
30.0 441 2.17 4.45 2.22 435 2.03
60.0 4.00 1.96 4.03 2.01 3.79 1.80
90.0 3.65 1.84 3.67 1.87 3.29 1.66
1200 3.33 1.81 3.34 1.84 2.81 1.49
150.0 3.04 1.77 3.05 1.80 2.42 133
180.0 2.71 172 2.70 1.73 2.17 1.28
2100 2.59 170 2.58 1.70 2.02 1.23
240.0 2.48 1.66 2.47 1.66 1.89 1.20
265.5 2.41 1.63 2.39 1.62 1.82 1.19
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Fig.6  Fluctuation curves of each modeling error
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different wind speed intervals
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Modeling error analysis of wind speed-wind power curve for wind farm
based on Bins method
YANG Mao, DAI Bozhi
(Key Laboratory of Modern Power System Simulation Control & Renewable Energy Technology,Ministry of Education,
Northeast Electric Power University, Jilin 132012, China)
Abstract: When wind power is predicted with the predicted wind speed as the input,the modeling accuracy
of wind speed-wind power curve for wind farm is vital important. A modeling method of wind speed-wind
power curve for wind farm is proposed based on Bins method,and the variation condition of modeling error
under different wind speed intervals is analyzed. The analysis results show that ignoring the difference of wind
speed-wind power transmutation characteristics leads to higher modeling curves when wind speed is small
and lower modeling curves when wind speed is large,while ignoring the spatial dispersion of wind speed has
the opposite effect on modeling curves,so the influence of the two factors on modeling accuracy has obvious
offset phenomenon,and the variation condition of each modeling error is closely related to wind speed.

Key words:wind speed;wind power;modeling error;transmutation characteristics;spatial dispersion;Bins method
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Photovoltaic consumption strategy across multiple transformer districts based on
PET under cyber physical system
LIU Keyan',SHENG Wanxing',ZHAO Pengjie’, YE Xueshun', WU Junyong’,SUN Anguo’
(1. China Electric Power Research Institute Co.,Ltd.,Beijing 100192, China;
2. Suzhou Headline Electric Technology Co.,Ltd.,Suzhou 215131, China)

Abstract: The access of high proportion of PV (PhotoVoltaic) to low voltage distribution network can easily
lead to problems of power flow inversion and voltage out-of-limit. In the AC/ DC distribution network
based on PETs(Power Electronic Transformers),PV consumption can be realized through the mutual power
between PETs, which can effectively reduce the probability of power flow inversion and voltage out-of-limit.
How to coordinate the interactive power is the key problem. Centralized control of distribution network CPS
(Cyber Physical System) can realize optimal allocation,but it is difficult to guarantee communication quality
in the large-scale distribution network. Therefore, a DBAC (improved Droop characteristics-based Bi-mode
Adaptive Control) method is proposed,which takes DC bus voltage as global variable and PET’s port state
of transformer district as local variable. The smooth switch between the sending and receiving power modes
of PET port is realized by introducing the transfer factor. The unbalanced factor is introduced to realize
the allocation of photovoltaic power among receiving transformer districts according to demand. Even if wi-
thout communication across multiple transformer districts and centralized control, PET power coordination
can be realized. The distribution network CPS simulation platform composed of advanced distribution network
simulator, OPNET and distribution master station is built,and the cyber physical model of AC / DC distribu-
tion network based on PET is established to verify the correctness and effectiveness of the proposed strategy.
The results of simulation example show that the proposed DBAC method can realize the high proportion of
PV consumption across multiple transformer districts.

Key words: power electronic transformer; photovoltaic consumption; droop characteristics; mutual power; cyber

physical system;AC/DC distribution network



MR A:

PRSI
o o o
S D [ee] I‘ﬂ

o
[N

> L L L

0 2 4 6 8 10 12 14
JRg/mls
Al KB HL2E frofE XUR - Th R gh 4k

Fig.Al Standard wind speed-power curve of wind turbine
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Fig.A2 Wind speed-power curve of wind turbine
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Fig.B1 Comparison diagram of power conversion results of wind farm
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Table B1 Standard deviations of modeling errors in different wind speed ranges

RER/ (mes™ &% £ o " /%
[2.0, 2.5) 03 05 0.6
(25, 3.0) 0.6 0.6 06
[3.0, 35) 0.9 11 0.7
[35, 4.0) 12 15 0.7
[4.0, 45) 11 14 0.6
[45, 5.0) 1.0 12 05
[5.0, 55) 13 14 0.6
(55, 6.0) 13 13 05
[6.0, 65) 17 17 0.6
[65, 7.0) 2.1 2.1 0.6
[7.0, 7.5 19 2.0 05
[7.5, 8.0) 2.2 2.3 0.6
[8.0, 85) 23 2.4 0.3
[85, 9.0) 25 25 0.4
[9.0, 9.5 2.9 31 0.8
[95, 10.0) 36 38 07
[10.0, 10.5) 48 438 0.9
[105, 11.0) 42 42 1.0
[11.0, 115) 43 45 1.0

[115, 12.0] 3.2 3.7 12
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