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VRE integration

Source: Wind Monitor, Fraunhofer; based on 2018 data



Effort to reduce GHG

Source: Germany 2020  IEA 2020, Korea 2020 IEA 2020

Final Energy Consumption by Fuel Type
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Role of P2G in Korea





온실가스 국내 감축 목표 (단위:백만 톤)

PV and Wind in Jeju

Year
Capacity(kW) Generation(MWh)

PV Wind PV Wind

2015 86,040 221,260 72,802 344,678

2016 102,525 271,510 89,466 463,613

2017 120,578 273,510 141,150 535,384

2018 168,329 267,060 170,671 533,618

2019 261,300 290,190 268,483 546,846

2020 298,634 294,600 340,369 574,861

2021 318,119 294,600 358,730 524,929
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Curtailment of Wind in Jeju
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Securing flexible resources

Source: OIES(2018)

Source: Lee(2020)



QualyGrids Project

Source: CEA(2019), QUALYGRIDS



2030
RE 20%

2040
RE 30%

2040
RE 35%

Assumption
PV Capacity 34GW 64GW 89GW

Wind Capacity 18GW 29GW 30GW

Maximum VRE 
Rate

𝑴𝑴𝑴𝑴𝑴𝑴(𝑹𝑹𝑹𝑹𝒕𝒕)
𝑴𝑴𝑴𝑴𝑴𝑴(𝑫𝑫𝑫𝑫𝑫𝑫𝑴𝑴𝑴𝑴𝑫𝑫𝒕𝒕)

67% 133% 172%

𝑴𝑴𝑴𝑴𝑴𝑴
𝑹𝑹𝑹𝑹𝒕𝒕

𝑫𝑫𝑫𝑫𝑫𝑫𝑴𝑴𝑴𝑴𝑫𝑫𝒕𝒕
64% 106% 140%

Hourly base Curtailment Frequency
(Total hours of Curtailment/8760 hours) 384 hours (4.4%) 781 hours (8.9%) 1,451 hours (16.6%)

Total Curtailment (yearly) 2,005GWh 7,894GWh 23,428GWh

Rate of Curtailment
(Curtailment/Total VRE generation) 2.6% 5.8% 13.7%
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Monthly Total Surplus Analysis
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P2G contribution for Curtailment by Capacity,

2040, RE 30% 

잉여전력 흡수율

2040 RE 30%

Electrolysis Capacity 10GW

Hydrogen Production 1.05mt

Average Hourly Curtailment
(when it occurs)

2030, RE20% 2040, RE 30% 2040, RE 35%

Average 5.2GWh 10.1GWh 16.1GWh

Median 3.8GWh 8.7GWh 14.3GWh

Maximum 19.6GWh 38.6GWh 59.3GWh

Curtailment reduction



Sources of flexibility



Resource of Distributed Energy

Integrated Energy System

Short-term System Local

Energy P2H

Economy DR, V1G

Long-term System Local

Energy P2G P2H

Economy V2G, DR
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