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Fig.1 Schematic diagram of robust interval dispatch
mode for joint operation of wind-storage system
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Table 1 Iterative computation results of test

system in each step
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Table 2 Comparison of different costs among Case 1-4 $

AR =X Bl 2 B 3 Bl 4

I AR 548 923.51 550 796.99 561 562.84 524 591.32
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Fig.3 Variation of discharging/charging power and stored

BCRAFER
I3 MW

AR/
(MW-h)

700
600
500
400
300
200
100

KT MW

—r

electricity of energy storage system in Case 1
i \I
’ ) |I‘I

0 5 10 15 25
HB:
——5H 1 XiE FR, B 1 XETR
o #6l2 XA R, o B2 XETH

B4 HE1F2HRERTFHARE ETRIER

Fig.4 Comparison of allowable upper/lower bound of wind

power output interval between Case 1 and 2
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Fig.5 Comparison of operation states of
conventional units between Case 1 and 2
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bound of wind power output interval in Case 1
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A new compensation system for V/v co-phase traction power supply
LUO Longfu',ZHOU Yingqi',ZOU Jinhai’

(1. College of Electrical and Information Engineering, Hunan University , Changsha 410082, China;

2. Zhuzhou National Engineering Research Center of Converter Technology ,Zhuzhou 412001, China)
Abstract ; In order to effectively and economically solve the power quality problems in V/v co-phase traction power
supply system,a compensation system based on HPQC ( Hybrid Power Quality Compensator) under the new topology
is proposed. Compared with the compensation system under the traditional topology ,the HPQC under the new topolo-
gy has more significant capacity-saving characteristics. The parameters of passive components (LC, L) and active
components ( converters) in HPQC are designed according to the intermittent railway demands. Moreover, the control
strategy of HPQC under the new compensation system is analyzed ,in which the requirement of the system compensa-
tion can be satisfied.
Key words : co-phase traction power supply system; compensation system;hybrid power quality compensator; power
quality ; power capacity analysis
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Joint operation model of wind-storage system based on
two-stage robust interval optimization
ZHANG Liudong' , YUAN Yubo',SUN Dayan®’, YUAN Xiaodong', LI Qiang',SU Dawei’
(1. Electric Power Research Institute of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 211103, China;
2. College of Energy and Electrical Engineering, Hohai University , Nanjing 211100, China;
3. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China)
Abstract ; In order to comprehensively and accurately take into account the uncertainty and accommodation ability of
wind power and consider both the economy and reliability of system operation,the discrete decisive variables of con-
ventional generator and ESS( Energy Storage System) are introduced into the robust interval economic dispatching
model with an optimizable wind power uncertain interval ,and a double-level robust interval unit commitment model
is established for joint operation of wind-storage system. The invalid dual transform caused by coupling relation be-
tween the discrete and continuous variables in the calculation process makes the model hard to be solved ,for which a
two-stage iterative solution method based on Benders decomposition is proposed. Simulation analysis shows that the
proposed model can consider the impact of uncertainty and accommodation ability of wind power on economy and re-
liability of system operation more comprehensively when determining the joint operation mode of wind-storage system.
Key words: wind power generation; energy storage system;robust interval optimization; unit commitment; Benders

decomposition



