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A Study on Optimal Battery Capacity with Windfarm Considering Reliability Cost
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Abstract - By introducing RPS(Renewable Portfolio Standard) for reduction of greenhouse gas, Renewable energy has
becoming widespread gradually. Due to a large number of advantages, wind power, which is one of Renewable energy,
has standing in the spot-light rather than other Renewable energy. Wind power, however, is difficult to control output
and because of severe output fluctuation, it would cause some problems when it is connected with system. Using battery
as a solution for these problems has been researched all over the world.

In this paper, the reliability modeling of windfarm connected battery and reliability evaluation of system are executed.
Also the optimum battery capacity is selected through evaluating reliability cost.
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Fig. 1 The output characteristic of wind turbine
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Fig. 3 state modeling of wind farm
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Fig. 2 Failure rate for wind speed of wind turbine
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Table 1 Data of wind turbine and battery
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Table 2 Failure rate according to wind speed
Z & (m/s) 1E (f/year)
0-15 0.0013
15-25 0.0249
25017 0.474
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1400

1200

1000

800 F

(k)

GO0 F

400

200

] L L L L L L L L
a 20 40 B0 a0 100 120 140 160 180

A2k
O 9 digfzle] Mef T2i=(8%)
Fig. 9 The state graph of battery(8%)

ox
"%
U o

] uE o
flo
>N

H0 o>
%iﬂi&mlo
g ™
Sty

ob
uls
ol

=
)
A
Lo,
op
oft
tlo
o

o

m =
T
o
£
};
F,
mlo
f
1)
&)

NI\
ojN oX
ol
ol

N
-

e e

4 1 K

= EENS7} Z}ioPL éiﬁi&f—_ 1

Ir
o
>.
)
i
fllo
u2

%2
e

5.2 H|2 "Il

NE % H & [EARS o] &3te] oo}, wieg &%9
Z7tdl W& EENSo| IEARS A &8kt wiege] 14



H[-&-2  70090/Wh, IEAR=4180€/kWhetar 7} 3FSith

ECOST (Expected interruption Cost)$ m#4wH], ZH] &S

3 300 yERiAT

£ 3 HiE{2| iAo wE v S5t

Table 3 Cost according to battery capacity

NS BOOST M) St
KWhyear) | (Cdyear) (Fyear) (Fyear)

0% 306,944 1,283,024 0 1,283,024
4% 245,423 1,025,866 224,000 1,249,866
9% 200,850 839,554 448,000 1,287,554
129% 166,347 697,422 672,000 1,369,422
16% 101,522 424,362 986,000 1,320,362
20% 69,135 288,985 1,120,000 1,408,985
249 50,007 209,027 1,34,4000 1,553,027
289% 226 943 1,568,000 1,568,943
329 27 301 1,792,000 1,792,301
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