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Wind Farm Power
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Challenges:
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Need to smooth both Pinj and V



Proposed Solution: STATCOM with BESS
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BESS Integration

STATCOM BESS -> control of both Pinj & Qinj
STATCOM BESS can smooth both Pinj and V
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Control of STATCOM-BESS

Inner current control loop of STATCOM
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Decoupled control test
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Case Study
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STATCOM BESS Simulation

STATCOM Average model
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Smoothing Voltage
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Smoothing Pout

Challenge: BESS
State of Charge (SOC) ~ Energy Stored in BESS

need to keep 30 < SOC < 100 %

SOC ~ BESS voltage (non-linear)



Approach: Washout Filter with SOC Feedback

Proposed by K.Yoshimoto, T.Nanahara, G.Koshimizu
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+ SOC constraint is satisfied & Vdc is kept within limits
+ Good for smoothing short-term fluctuations



Smoothing Short-term (10 min ) power variations

Main : Graphs
- 0 Ped_BOkY with ES OPcd B3k with ES=5 Mivh & Prd_BOKY with ES=10 Wb & Pl B3kY with ES=15 Mith

0n-

Smoothing provided by the washout filter based control
(blue: wind farm output, green: 5 MWh, red: 10 MWh, mag.: 15 MWh).

— 10 MWh BESS provides effective smoothing



STATCOM BESS performance

BESS: 10 MWh

Remaining energy level (SOC)
of the battery (MWh).

DC link voltage (kV)
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