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Fig.1 Equivalent circuit of system at sending side
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Fig.2 Schematic diagram of PMSG-WT grid
connected system
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Fig.3 Schematic diagram of PMSG-WT operation area
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Transient overvoltage analysis of wind farm with UHVDC block and

HVRT coordinated control
QIN Shiyao',JIANG Rongrong’,LIU Jin?,LI Shaolin',DAI Linwang',LIU Qiao’
(1. State Key Laboratory of Operation and Control of Renewable Energy & Storage Systems,
China Electric Power Research Institute, Beijing 100192, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: For HVRT(High Voltage Ride Through) problem of sending wind farm caused by UHVDC (Ultra
High Voltage Direct Current) block, the mathematical model of the wind farm at the sending end of
UHVDC transmission is established, the influence of UHVDC blocking fault on the overvoltage of the wind
farm at the sending end is studied,and the influence of overvoltage on the direct drive permanent magnet
synchronous generator wind turbine and the power controllable domain of wind turbine are analyzed. The
control strategy of HVRT is proposed based on the coordination of wind turbine with division of controllable
domain and static synchronous compensator. In the controllable domain of wind turbine, the wind turbine
uses its dynamic reactive power compensation to achieve HVRT. When beyond the controllable domain of
wind turbine,the centralized reactive power compensation device of the wind farm coordinates with the wind
turbine to achieve HVRT. Finally,the system simulation model is established in PSCAD / EMTDC to verify
the accuracy and effectiveness of theoretical analysis and control strategy,and the risk of high voltage off-
grid of wind turbines during UHVDC blocking fault is reduced.

Key words: UHVDC power transmission; wind farms; direct drive permanent magnet synchronous generator

wind turbine;static synchronous compensator;transient overvoltage; HVRT coordinated control
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Stackelberg game based bi-level coordinated optimal scheduling of
microgrid accessed with charging-swapping-storage integrated station
CHENG Shan"?,NI Kaixuan'?,ZHAO Mengyu'’

(1. Hubei Provincial Collaborative Innovation Center for New Energy Microgrid,China Three Gorges University,
Yichang 443002, China;2. College of Electrical Engineering and New Energy,China Three Gorges University,
Yichang 443002, China)

Abstract: Aiming at the economic operation problem of microgrid with different ownership of EV (Electric
Vehicle) CSSIS (Charging-Swapping-Storage Integrated Station) and microgrid, a bi-level optimal scheduling
model based on Stackelberg game is established. As a leader,the upper microgrid takes its maximum profit
as the objective function and formulates the internal price for electricity trading with the lower CSSIS. As
a follower, the lower CSSIS adjusts its charging and discharging plan according to the internal electricity
price to achieve its maximum profit. The differential evolution algorithm and Gurobi software are used to
solve the upper and lower optimization problems respectively,and the optimal internal electricity price and
optimal charging and discharging plan of CSSIS are obtained. The simulative case shows that the proposed
algorithm can effectively solve the interactive equilibrium strategy between microgrid and CSSIS, which can
not only improve the profits of both,but also use CSSIS resource more effectively.

Key words: microgrid ; CSSIS; Stackelberg game ;internal electricity price;differential evolution algorithm
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Table Al Transient overvoltage in wind farm after bipolar block of UHVDC transmission under different power

Py/MW Qu/Mvar AU,
1000 187> 0.171
2000 187>6 0.235
3000 187>8 0.292
4000 187x11 0.342
5000 187x15 0.396
q A

o
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Fig.Al Steady state voltage space vector diagram of GSC
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Fig.A2 Relation between GSC's allowable limit voltage and PMSG-WT operating parameters
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Fig.A3 Flowchart of HVRT coordination control of wind farm
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Fig.A4 Simulation model diagram of AC/DC systems including wind farm
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Table A3 Converter parameters

S/ (MV A) lmaxA  INKV UgemadkV  Lg/mH

2.625 2416 1.1 1.2 0.06
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Fig.A5 Simulation waveform of bipolar block for 2 000 MW transmission power of UHVDC system
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Fig.A6 PMSG-WT’s terminal voltage only STATCOM outputting reactive power of bipolar block for 5 000 MW transmission power

of UHVDC system
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