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Analyzing effects of the BESS for wind farm in Jeju Island
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Abstract : The fluctuation of the output power of wind farms will be able to cause the impact on the Jeju power
system such as power quality and stability. To settle the matter, many researchers have proposed the use of the
BESS(Battery Energy Storage System) in the wind farm. In this paper, The BESS is applied to each wind farms
for mitigating the fluctuation of wind power output. The BESS is controlled for smoothing the output of wind
farms. Two kinds of simulation will be carried out. First, the simulation results by using PSCAD/EMTDC
simulation program are compared to the measured data from the real power grid in Jeju Island. The other is to
analyze the output of wind farms when the BESS is applied to the simulation works. The simulation results will

demonstrate the effectiveness of using BESS to stabilize for power grid in Jeju Island.
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Table. 1 Availability of Generator in Jeju

[E41:MW]
T & EE; T
A7 #2 75 79
A7 #3 75 79
AFHA #1 40 40
AFHA #2 40 40
A FG/T #3 55 45
WAl #] 100 103
WAl 42 100 103
FH =3 105 102
& A 590 591
%9 109.9 24.5
HVDC #1 - 150
HVDC #2 - 100
3 A 699.9 865.5
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Fig. 1 The active power of generators
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(1) BESS =2 ¥

ESS(Energy Storage System)=+ Z] & ©]
< WE g2 74" BESSE S84 oz U
e} 7] 9Jéll Shepherd nonlinear battery model
< A&3ete] degh b A el Ao R
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Fig. 2 Non-Linear battery model
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Viat . battery voltage [V]

Bit) (1)

K, . battery constant voltage [V]
A : exponential zone amplitude [V]
© exponential zone time constant

inverse [Ah™!]
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Fig. 4 Discharging curves of the battery model
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Fig. 5 Power grid in Jeju Island
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Table. 2 Electric transformer Parameter
H ]
7 B ARV | o g aviva]
Rkl 154/23 60
REA#2 154/23 60

AAFC/S #1 154/23 12

X AFC/S #2 154/23 12

A AFC/S

#1CTR 154/111 251.1

A AFC/S

#CTR 154/111 251.1
=9 C/S
H1CTR 154/335 36
=9 C/S
#CTR 154/335 36
st C/S
H1CTR 154/335 36
st C/S
#CTR 154/335 36

3.2 BESS Ao
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Qutput Power
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Ts: Smoothing mitigation time

Fig. 6 Smoothing control of output power
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Aol
a=(C-2+C-M/(T, +P,) (2)
Offset=M » C (3)
o] 7] A,
Top : Smoothing mitigation time

C  : Battery capacity [MWHh]
M : Margin of SOC of battery [PU]
Pwf : Wind farm output [MW]

SrREfYOILRIEtE] ==& Vol. 34, No. 4, 2014



AFA Y THRARA ) BESS 4883 24/ 0|=S 9

Battery SOC

Required Battery _ | 50C feedback
Qutput Power 4

Wind Farm 1
Output power a+T)

Battery
Qutput Power

Ts: Smocthing mitigation time

Fig. 7 Feed Back control of state of charge
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Fig. 8 The real active power of generators
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Fig. 9 The output power of generators
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Table. 3 Comparison of Real Data and Simulation

Result
Time Real data Slg:ii?ton
00:00~06:00 485.1 MW 480.3 MW
06:00~12:00 517.8 MW 515.7 MW
12:00~18:00 504.2 MW 507.1 MW
18:00~24:00 549.8 MW 563.3 MW

LX] 3 BESSE *4

Journal of the Korean Solar Energy Society Vol. 34, No. 4, 2014 /1



[=2] e delAetsl =2

WA 9 FASATh BESS §3S 3
kA o] 10% AlZbs Abdate] P &s)
A& skl Fig. 10 (a), (b)& AA] dlolH
¢} BESS A& A A|FAE el ¢d7dH =
25 Uehdth A4 AsS FTHAAHE
el wdse] 2ol $EHE AL U4
ol=vl BESS 44 A FudgA 3w
SHne Eeo] A WEHA Y AL B
T otk weEkA AlE F Al BESSE o] &3t
o FYUAWAE dFHoZ $I4T F
S Ao B
Jeju island_P

800 :Ml - Plant = #1 HVDC - $2 HVDC = Wimd Farm

WW

- Power
g WM

200

- Wind Farm /#2 HVDC

05 "N#1 HVDC
hour g9 10.0 120 140 16.0 180 200 220 240

(a) The output of generators without BESS
Jeju Island_P

0 | =it 3| = #HVDC 552 HVOC SRS = VWt oo |

WOW

-t Power
S MM

200

i Wind Farm »#2 HvDC

, #1 HVDC
hour g0 10.0 120 140 16.0 180 200 220 240

(b) The output of generators with BESS

Fig. 10 Comparing with and without BESS
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