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SUMMARY

Energy storage system (ESS) attached wind farm can reduce the wind
power fluctuation and increase the grid stability. However, the operation of
ESS can cause a losses and negative effect on lifecycle of batteries. From
this point, this thesis proposes wind power smoothing control by using
short-term mean value. In this case, the operation of ESS will be determined
by wind power fluctuation rate during one minute. It means that the ESS
will not operate at small fluctuation of wind power which does not affect grid
stability.

In order to verify the effectiveness of proposed method, this thesis will
compare the wind power smoothing control by low pass filter, the ramp rate
control and the proposed method by using Matlab program.

And also, to analyze the effect of power quality, simulations will be carried
out with the wind power data measured by 15,000 kW wind farm located in

Jeju Island.
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Fig. 20 Output power of ESS by LPF on Mar. 24 2015
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Output power of ESS [kW]
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Fig. 22 Output power of wind farm by ramp rate control
on Mar. 24 2015
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Fig. 23 Output power of ESS by ramp rate control
on Mar. 24 2015
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Qutput power of ESS [kWw]
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Fig. 25 Output power of wind farm by proposed method
on Mar. 24 2015
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Fig. 26 Output power of ESS by proposed method
on Mar. 24 2015
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Fig. 27 Wind power fluctuation rate during 1 minute by
proposed method on Mar. 24 2015
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Table 1. Simulation results

on Feb. 21 2015

Ttems Norm'al LPF Ramp rate | Proposed
operation control method
Maximum wind power
fluctuation rate [%] 279 14.6 18.9 18.8
The number of wind
power fluctuation rate 6,438 83 2,392 371
over 10% [times]
Operation time of ESS [s] - 74,307 15,373 2,995
Charging and discharging 3
cycles of batteries [cycle] 6,448 4,026 437
Total losses [kWh] - 637 147 75
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Table 2. Simulation results on Mar. 24 2015

Ttems Norm'al LPF Ramp rate | Proposed
operation control method
Maximum wind power 29.9 2.0 20 226
fluctuation rate [%] . : : :
The number of wind
power fluctuation rate 23,244 1,023 12,970 2,169
over 10% [times]
Operation time of ESS [s] - 86,400 35,565 13,915
Charging and discharging 3
cycles of batteries [cycle] 9,593 7,810 1,434
Total losses [kKWh] - 1,330 445 461
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