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Abstract : This paper presents the estimation of minimum BESS capacity for regulating the output of wind farms
considering power grid operating condition in Jeju Island. To analyze the characteristics of wind farm outputs with
a BESS, the real data of wind farms, Sung-San, Sam-dal and Hang-Won wind farm, located in the eastern part
of Jeju island is considered. The wind farms are connected to Sung-san substation to transfer the electric power
to Jeju power grid. Consequently, at PCC(Point of Common Coupling), it can see a huge wind farm connected
to the substation and thus it can be expected that the smoothing effect is affected by not only the different wind
speeds for each area but also the different mechanical inertia of wind turbines. In this paper, two Kkinds of
simulation have been carried out. One is to analyze the real data of wind farm outputs during a winter season,
and the other is to connect a virtual BESS to eliminate the unintended generating power changes by the
uncontrolled wind farm outputs as shown in the former data. In the conclusion, two kinds of simulation results
show that BESS installed in the substation is more efficient than each wind farms with BESS, respectively.
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Fig. 1 Location of wind farms and substations in Jeju
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2. BESS modeling & control
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2.1 BESS modeling

AlEdoldE 913 71 viiE 2] 22 Shepherd
nonlinear battery modelS ©]-&3Fo] wHE$]
a1 gAY Ake] CGR175009] dl ol & 7]k
o7 3t 219 2% PSCADe A =dle)
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{a] Discharging characteristic of the battery model

50

Charge Conditions: Constant voltage/constant curent, 50
4.2V, 550 mA (max.), 2 hours, 20°C.

45 Discharge Conditions: Constant wattage up to 3.0V at 20°

C.
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2] Discharging characteristic of CGR17500

Fig. 2 Discharging curves of batteries
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Table. 1 CGR 17500 specifications

Nominal Voltage 3.6V
Standard Capacity 830mAh
Diameter 16.9 +0/-0.7mm
Dimensions Height 49.6 +0/-1.0mm
Weight Apporx. 2bg

2.2 BESS control

[e) [e) <7 [e)
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PIMW|
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AP = 10MW/min
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Fig. 3 Range of the safety output
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Fig. 4 Block diagram for the BESS control

3. Wind farms
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Table. 2 Data of decrease rate above reference in wind farms

10MW/min °]/¢ &9 7% 3
201202 | 2013.01 2013.02
g AheA 0 0 0
Arere 144 272 15
P AEA 0 0 0
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Fig. 5 The partial output power of a wind farm

a8 5% BN doly & 2¢1d A

A A o] 024 107 -E 024] 155
A &Y delEelth & 3& 19 59 o
olE #e BAG AR, AA LA o
Zeo] Yz 7F 3t
JUE=E AL B

g &9

L

=
A= TEdAgA]e
A

=
o

MN

Table. 3 The section over the rule for a wind farm

A AL ZE F R A7 z71=9 | AA=H
[hhimm:ss] | [hh:mm:ss] [MW] (MW]

02:11:14 02:12:14 15.83 477

02:13:30 02:13:44 14.23 476
3.2 HE&3ld o3 FAHA=Y
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Fig. 6 The output power of total wind farms

Table. 4 The section over the rule for wind farms

WA A ZE
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4. Simulation
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Fig. 7 Simple diagram for the simulation
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Fig. 8 The real power from the 3 wind farms

Table. 5 The part of the analysis data

WA A ZE 87 z71=9 | AA4=Y
[hhimm:ss] | [hhmm'ss] [MW] [MW]
04:25:08 04:26:08 36.66893 26.60665
04:53:08 04:53:56 30.44581 20.26774
05:39:04 05:39:18 31.53782 20.30544
055754 | 055806 | 3525432 | 2420806
06:16:00 06:16:34 33.98569 22.61627
a9 9 19 8% Y =¥ deolg
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zolt}, wfE ]2 SOC(State of Charge)&= %
A BE&S 2AH3Y 0.7~0.8 Alo] & A3l
= 39 a, A sETAER Y FHo] 4
oo BMEs doZd AH$ BESSHA oYy
A5 Fratdort o] Bdste As B
Stk 19 10& 19 99) AY FETLE 5
gk ZJd @A FHW-ES BESSH A
Tt w4 99 HE S Yol F= A
S E 5 b

Journal of the Korean Solar Energy Society Vol. 33, No. 4, 2013 43




e8] Beigel et w8

BESS: Graphs.
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Fig. 9 Output data with BESS
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Fig. 10 Comparison with 2 output data
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Table. 6 BESS capacity for two conditions
BESS @A &% | BESS &% | Al BESS
A A [MW] [MWh] [MWh]
A 20| BAE | 2
2] o]
4 A A | 33| e | 33 6.28
P4 | 98| FY | 098
RS EAT
A3 A 3.3 33

# 62 BESSE 71=9 AU E T8 oA
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