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SUMMARY

This paper analyzes the determination of BESS capacity for regulating the
output of wind farms in Jeju Island. In the simulation, actual data from three
wind farms in Jeju Island were used from December 2012 to February 2013.

To verify the effectiveness of the proposed method, three kinds of
simulation have been carried out.

1) to mitigate the power fluctuation of wind farm

2) to satisfy the operation rule of Jeju island power system

3) to satisfy the grid code for connecting the grid with the determinated
BESS capacity for Sung-San, Han-Geong and Sam-Dal wind farms located
in Jeju Island, respectively

In the simulation results, the smoothing effect and the limit rate of wind
power output were satisfied

Finally, the conclusion was followed as the final chapter to inform the
advantages of methods respectively and it will prove why BESS should be
installed to wind farms to keep the grid code for renewable energy sources

efficiently.
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2012 (moving average 30min)
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Table. 1 Over fluctuated power in Sam-Dal wind farm

igh
Start time End time ilfwiit II;(())\:szeeit
hh: : hh: :
[hh:mm:ss] [hh:mm:ss] (MW (MW
05:38:28 05:39:14 155 5.1
05:57:08 05:58:06 15.6 5.1
06:15:34 06:16:34 175 5.0
06:23:40 06:24:40 179 5.1
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Table. 2 Data analysis of Sam-Dal wind farm power

(Feb 9" 2013)

Start time End time Hlfj:f:t L(():;Vveeit

[hh:mm:ss] [hh:mm:ss] I[)MW] I[)MW]
23:22:38 23:23:38 14.9 4.9
23:26:56 23:27:56 15.7 4.9
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Fig. 35 Power output in Sung-San wind farm
(16:00~17:00 Dec 9™ 2012)

Table. 3 Data analysis of Sung-San wind farm (Dec 9" 2012)

) ) Lowest Highest Power
Start time End time .
[hh:mm:ss] [hhomm:ss] power power fluctuation

[MW] [MW] [MW]
16:26:18 16:27:18 6.3 3.6 2.3
16:29:32 16:30:28 10.8 144 3.6
16:35:10 16:36:10 8.7 12.7 4.0
16:43:44 16:44:38 9.5 11.7 2.2
16:49:42 16:50:14 6.9 9.3 24
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Fig. 36 Output of power and SOC in Sung—San wind
farm with BESS based on grid code
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Table. 4 Data analysis in Han-Geong wind farm (Dec 6™ 2012)

) ) Lowest Highest Power
Start time End time .
[hh:mm:ss] [hh:mm:ss] power power fluctuation

[MW] [MW] [MW]
14:07:36 14:08:36 59 8.1 2.2
14:10:02 14:10:46 59 3.6 2.7
14:15:52 14:16:44 4.6 6.8 2.2
14:18:38 14:19:16 6.2 3.3 2.1
14:34:20 14:35:10 2.1 45 24
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Fig. 39 Power output in Sam-Dal wind farm
(18:00~19:00 Dec 9™ 2012)

Table. 5 Data analysis in Sam-Dal wind farm (Dec 9" 2012)

) ) Lowest Highest Power
Start time End time .
[hh:mm:ss] [hh:mm:ss] power power fluctuation

[MW] [MW] [MW]
18:01:50 18:02:42 185 23.1 4.6
18:05:18 18:05:38 19.8 234 3.6
18:07:52 18:08:40 20.8 25.1 4.3
18:09:44 18:10:36 22.0 25.6 3.6
18:23:10 18:24:08 22.4 27.0 4.6
18:40:30 18:41:28 18.1 215 3.4
18:56:36 18:57:36 194 23.3 39
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farm with BESS based on grid code

FUE ANE H9S AS AIHE TLANE BESSH AUAE A%t

A H7) Wl SOCTF 07~09AE §A & AEF F2E Aof7}

d o otA] ¥ FRAM = AEE AlojE ko] BESSO dyAE WA E=ES

e dolA HPstdd THLHAGEAES 3§ BESSe &% A H Alo] B

| AHgEold g
3 gEe A9 el Hgw

=
a
1o
oo
o
rlo
w
=
O
(e
N
=2
)
ro
o
2
i)
_\7:1
ml  oN
)
o
B
M
2
o,
,



Table. 6 BESS capacity and characteristics of control methods

Control method | BESS capacity | Converter capacity Characteristics
. 259 i . , ..
Smoothing 0% l’ay wind 50% by wind farm’s to eliminate almost
farm’s rated .
control rated power short term fluctuation
power
. 109 i . limi
as Distributed 0% l’ay wind 1009 by wind to e 1.m1nate
enerator farm’s rated farm’s rated Dower fluctuation under
& power b -10MW/min
as Grid code for 10% l?y wind 100% by wind to elirpinate
renewable farms’s rated , fluctuation over
farm’s rated power o S
energy sources power 10%/min
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