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Power System Stochastic Economic Dispatch Considering Uncertain Outputs from

Plug-in Electric Vehicles and Wind Generators

ZHAO Junhua', WEN Fushuan', XUE Yusheng®, DONG Zhaoyang®, XIN Jianbo®
(1. Zhejiang University, Hangzhou 310027, China;
2. State Gird Electric Power Research Institute, Nanjing 210003, China;
3. Hong Kong Polytechnic University, Hong Kong, China;

4. Jiangxi Electric Power Research Institute, Nanchang 330006, China)

Abstract: A stochastic economic dispatch model, which can take into account the uncertain outputs of plug-in electric vehicles

(PEVs) and wind generators, is developed. A simulation based approach is first employed to study the probability distributions

of the charge/discharge behaviors of PEVs. The probability distribution of the wind power output is next derived based on the

assumption that the wind speed follows the Rayleigh distribution. The mathematical expectations of the generation costs of

wind generators and vehicle to grid (V2G) power sources are then derived analytically. The feasibility and efficiency of the

developed stochastic economic dispatch model is demonstrated with the IEEE 118-bus test system.

This work is supported by the Doctoral Fund of Ministry of Education of China (No.200805610020).

Key words: wind generator; plug-in electric vehicle; stochastic economic dispatch
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Table A1 Technical parameters of the PEV
SH 8
A = 21.6 kWh
& HAF PR AR 21.5 km
H-F i fLRE 21.5 km
REXE 0.139 kW » h/km
AR 75%
F A2 HBEIEBEERERE
Table A2 Simulation setting for PEVs
S AR HEEES: | BRSNS | AT s
i 20% 60% 20%
HF35 R 150 km 43 km 43 km
10:00 — 16:00
< FLL . _ 7. . _ 7
76 LI B 19:00 — 7:00 1900 7- 00 23:00 — 7:00
X 10:00 — 16:00
i - -
I 19:00 — 23:00
RA3 JBESHEEER
Table A3 JB normality test results
HnE I B JB Sl | IG5HE | P1E
K | 00:00 — 01:00 0.29 5.9915 | 0.8650
K | 11:00 — 12:00 1.0949 5.9915 | 0.5794
K | 19:00 —20:00 0.8654 5.9915 | 0.6488
V2G & | 11:00-12:00 0.6514 5.9915 | 0.7220
R A4 REHBESH
Table A4 Wind generator parameters
ZHC | MIANRGE | DI RGE | BUeds | FUe IR
Bl 5 m/s 45 m/s 15 m/s 150 MW
F A5 KB V2G BIEMHRAREE
Table AS Cost coefficients of wind units and V2G power sources
Bt ENA RS | RGBT RA RS | Al S A R
K )R HNL 10 $/MWh 30 $/MWh 70 $/MWh
V2G fiEdH 65 $/MWh 30 $/MWh 70 $/MWh
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Fig. A1 Typical wind turbine power curve
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