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Increasing Effect Analysis of the Wind Power Limit
Using Energy Storage System in Jeju-Korea
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Abstract : The Jeju-Korea power system is a small-sized network with a system demand ranging from a autumn
minimum of 350MV to a summer peak of 716MW. Because Jeju island is well exposed to north-east winds with high
speed, applications to connect to Jeju power system are flooded. Considering physical/environmental constraints,
Jeju Self-governing Province has also target for the wind power capacity of 1,350MW by 2020. It amounts to two
or three times of Jeju average-demand power and wind power limit capacity announced by Korea Power
Exchange(KPX) company. Wind farm connection agreements will be signed to maximize utilization of wind
resource. In spite of submarine cable HVDC connected to Korea mainland, Jeju power system is independently
operated by frequency and reserve control. This study reevaluates wind power limit based on the KPX criteria
from 2016 to 2020. First of all wind power generation limit are affected by off-peak demand in Jeju power system.
Also the possibility capacity rate of charging wind power output is evaluated by using energy storage
system(ESS). As a result, in case of using 110MVh ESS, wind power limit increases 33~55MW(30~50% of ESS),
wind power constraint energy decreases from 68,539MWh to 50,301MWh and wind farm capacity factor increases
from 25.9 to 26.1% in 2020.
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Table. 1 Status of Wind farm in Jeju

Name of Wind Date of
. . . Owner
Farm Capacity operation
Hanewont1 TMW(0.75MW.etc) | 1998.3
& 3.5MCLSMI2M0) | 2003.4
Gasiri 10.5MW(1.5MWx7) 9012.3 | Jeiu Energy
AB\W(0.75M11<6) Corporation
Sinchang | 1.7MW(0.85MW=2)| 2006.3
Gimnyeong |1.5MW(0.75MW=2)| 2010.4
Hangeong#1 | 6MW(1.5MWx4) 2004.4
Hangeong#2 | 15MW(3MWx5) | 2007.11
KOSPO
Sungsan#1 12MW(2MW=6) 2009.1
Sungsan#2 SMW(2MW<4) 2010.9
Samdal | 33WWG3MIx11) | 20009 | Hansin
Energy
Woljeong | 1.5MW(1.5MW=1) | 2006.7 KIER
Wollyeong 2MW(2MWx1) 2010.6 |STX Energy
Hangwon#2 | 2MW(2MWx1) 2012.12 | Hangwon
Total 108MW, 62units - -
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Table. 2 Capacity factor of Jeju Wind Farm in 2012
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1) HVDC : High Voltage Direct Current. AF-S-4

Capacity (MW)

107

293

347

6014

6014

730
1,030
1,350
1,350

Accumulated

Off Shore(30)
On shore(54)
On shore(33)
Off Shore(234)

Present
On shore(156)

Off Shore(116)
Off Shore(300)
Off Shore(320)

Installation
Capacity (MW)

Table. 3 Wind farm installation plan for Jeju

2013
2013
2014
2015
2016
2017
2018
2019
2020

Year
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Table. 5 Characteristics of generation facility
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(MW/min)
5x2
1.2x2
8.7x2

Load(MW)
45%1
55%2

155

(MW)
75x2
40%2
352
35x1
55x1

590

Capacity | Minimum | Ramp rate
100x2

TS
To°

Generator
Jeju Thermal P.P
#2,3
South-Jeju
Thermal P.P #1,2
Jeju Disel
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Hallim C/C
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Table. 4 Status of Supply & Demand of Jeju—Korea
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Table. 8 wind power limit
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Fig. 3 Possibility evaluation of 110MWh ESS charging
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Table. 10 Wind power constraints decreasing effect
by using ESS at 10% of W.F capacity

Charging | Charging
. . 30% of [50% of ESS
Charging Unuse . .
Strategy ESS ESS at | using w.md
off-peak | forecasting
Demand system.
Wind output
(W] 2,725,060 | 2,740,478 | 2,751,676
Constraints 68,539 50,301 39,875
[MWh] - (A18238)| (A28,664)
Constraints 2.45 1.80 1.43
(Decrement[%]) - (A0.65) (21.03)
Capacity Factor | 25.92 26.10 26.20
(Increment[%]) - (+0.17) (+0.27)
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