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Abstract : This paper presents a solution by introducing energy storage system(ESS) to solve an annual

blackout due to a typhoon or electrical failure in Udo Island. This island is now receiving electrical power
through undersea cables from the Jeju Island. During blackout period, ESS will supply the electricity. And it is
necessary to estimate the ESS capacity and control the transient state for the operation of stable power
system. For the verification of proposed method, ESS capacities have been estimated according to base load
and the minimum capacity of only home appliance in Udo Island. Also, in case of restoring from the fault, the

algorithm for synchronization is proposed. Finally, the simulation results by using the PSCAD/EMTDC

program will show the feasibility.
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Fig. 1 Power grid in Udo-Island

Table. 1 Load of Udo Island by regional groups

[e; o A l'?_g‘} %k[kW]
Aduhg | R T
FE5 123 177 104.1
AEE 6 8.3 4.86
T 63 94.4 55.5
A TE 22 354 20.8
Al s 24 354 20.8
e 51 70.8 41.6
s 55 116 165.2 97.2
T4 60 86.1 50.7
s E 106 141.6 83.3
ARz 53 82.6 48.6
H %5 129 177 104.1
Ak 75 106.2 62.4
- 328 1,180 694
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Fig. 2 Seasonal load in Udo Island
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Table. 2 Parameters of electric transformer

o o
P BV || e
& D/L | 22,900/380 500 A
A% D/L | 22,900/380 300 A
34 D/L| 22,900/380 300 A%
S5 D/L| 22,900/380 300 A&
5 D/L| 22,900/380 150 As
& D/L | 22900/380 300 As
ska4= D/L|  22,900/380 150 A=
= D/L | 22900/380 500 A=
T3 D/L| 22,900/380 300 A=
Hl% D/L | 22,900/380 150 A 5
9 D/L | 22900/380 150 A%
2137 D/L| 22,900/380 500 A %

(2) ESS w4

ESS(Energy Storage System)+ Panasonic
Abe] AA 36V, &% 830mAh?l CGRI17500
gEol HWEeE A &5ttt gEel wl
Bz A" ESSE sty oz uehfr]
¢ 3] Shepherd nonlinear battery model2 %

&GO, ol BEd A A% 229t A

A =
(e} [e}
S HgFa o A AR FAeo] FA}
3 H EASE RAgTE S & 5 Ak

1. Charge Conditions
- - Constant voltage

- Constant current

42,550 mA (max) |40

E o
Voltage 2 hours, 20 °C |
~ 2. Discharge Conditions_| 30
- Constant wattage up |™
to3.0Vat20°C.

—145

S 2
3 3

o
g [~ —25 3
3 4w, :
> |- =20 2

—1s5
~ _/

Current

| 1 | 1 1 1 1 0
0 0.5 1.0 15 20 25 3.0 35 40

Discharge Capacity (Wh)

Fig. 3 Discharging curves of CGR17500
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15 05
1 + + L + L o
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Discharge Capacity{Wh) id = ([([)_F?)(Q - Q)/%U(I
Fig. 4 Discharging curves of the battery model (1)
i, = (K, +—)(P"=P)/=v
3.2 ESS A9

B =R es XY Ad 2 7]7] 1L
3

oz Qste] F& D/LZAE i
A& 45 tgHoz = A
7] 9% HH o7 ESSE A &3
WA & (C-rate) S &5 1183}
Agatget. tgHA ALFTF S
AA A F-FadgAoE k9
B e v)Adetste] AE

2 s
29 59 prpd 8 Contrl o State o Charge
Fig. 6 Feed back control of state of charge
(2) = -FL 29 A = d89AT 54
A
o 71 RE v 1% 59 o7 SR
HAE 5HE&Y Al ESS+= CVCF (Constant
s >is o Voltage Constant Frequency)#|o]Z 3}¢]
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H},

Fig. 5 The flow chart of the power management
in Udo Island
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Fig. 9 Active power considering minimum load
in Udo Island
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Fig. 10 Grid voltage and frequency considering
minimum load in Udo Island
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Fig. 11 Active power considering consumer load in
Udo Island
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Fig. 12 Grid voltage and frequency considering
consumer load in Udo Island
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in Udo Island
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Fig. 14 Grid voltage and frequency considering home
appliance load in Udo Island
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Table. 4 capacity of ESS based on the types of loads

1A RE | 8IHEE | A7) AN
ESS 73 MWh | 3.04 MWh | 0.5 MWh
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