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OverviewNDC and Trends in Power Policies for Carbon Neutrality

□ Continued Expansion of Renewable Energy Expected in line with NDC Upward Revision

□ (9th Basic Plan) for Electricity (hosting) Requires 50.6GW of Renewable Energy Integration

ㅇ Commercial operation status : 27.1GW, ‘22.6

à Systematic Expansion of Renewable Energy

à Establishment of Timely Stable Power Grid Needed

Re-E gen ratio Re-E capa.
8th basic Plan 
power supply ’30 20% 58.6GW PV (34GW), Wind(18GW)

9th basic Plan
power supply ’34 26.1% 77.8GW PV(46GW), Wind(24GW)

3rd basic Plan
energy ’40 30 ~ 35% 114 ~ 140GW -

NDC object ’30 20 ~ 30% 61.3 ~ 97.8GW Nuclear gen 30%↑

2050 Net Zero ‘50 61% 613.9GW net zero plan B

Renewable Energy Share and Capacity by Energy Policy



Overview2030, 2050 Gen mix ratio Prospects (Estimated) 
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OverviewCurrent Status of Domestic Re-E (9th basic Plan)

Capacity (GW) 21.2(79%) 2.0(7%) 3.9(14%) 27.1(100%)

Commercial Operation Status :  27.1GW 

Capacity (GW) +11.6(38%) +14.9(47%) +4.7(15%) +30.7(100%)

Connection application Status :  30.7GW (excluding commercial)

SumTotal applicationTotal commercial 



OverviewForecast for the Proportion of Renewable Energy Generation

à : 10%(‘22) à 20%(’30) à 26%(‘34)

Forecast for the proportion of Re-E (’22~ ’34, IEA phase)

[TWh] [%]

PhaseⅡ

PhaseⅢ
PhaseⅣ



OverviewKEPRI – organization and human resources



OverviewKEPRI – role

Ministry of Industry

KPX(TSO)

IPP

KEPCO's 
generation 
subsidiaries

Customer

KEPCO's 
subsidiaries

Ministry of Finance

KEPRI



OverviewKEPRI – R&D portfolio
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Status and Prospects of RE in Jeju

□ (S&D) Over generation owing to RE penetration increase(1% load of mainland’s)

ㅇ RE capacity 871MW(40%) / Jeju Gen cap 2,181MW(‘21)

□ (RE Pros.) 13% grow by year, Gen cap with 3 times the demand in 2034

ㅇ Jeju Gen cap(5.7GW*), Demand(1.4GW), RE cap 78.6% of Jeju Gen cap

* Jenu Gen cap(’34) : SG 0.6GW, HVDC 0.6GW, RE 4.5GW

Contents Max demand
Sources

Remarks
SG RE HVDC total

Cap(MW) 1,012(’21)
910

(42%)

871

(40%)

400

(18%)

2,181

(100%)
over cap than needed(1169MW)

Demand [MW] RE capacity [MW]RE Power [MW]

ㅇ RE share in Jeju(estimated) : 15%(‘21) → 34%(’25) → 71%(‘30)

cf. RE penetration level in main land

ㅇ 10%(‘21) → 16%(’25) → 20%(‘30)



Issues of RE penetration increase in Jeju
□ (Flexibility) 10 min. reserve not enough to compensate RE variation

ㅇ Lack of Flexibility since 2025 à flexible resource needed

* flexibility increase by SG, ESS, dispatchable RE, RE forecast/monitoring/control, HVDC

Contents 2018 2019 2020 2021

RE Capacity [MW] 452 580 774 812

Curtailed 
Energy[MWh]

1,366 9,223 19,449 10,158

2030

3,982

724,272

Lack of Flexibility

RE Variations(10min) Flexible Resource(10 min)RE Capacity [MW]



Our Goal for RE in Jeju Grid

Demonstration  of CFI (Control, Flexibility, Inertia) in Jeju
to improve the system stability and RE penetration level

Demonstration  of CFI (Control, Flexibility, Inertia) in Jeju
to improve the system stability and RE penetration level

RE output control
(Control)

Real-time curtail

Grid flexibility
(Flexibility)

ESS for NTAs

System inertia
(Inertia)

Flywheel Sync Condenser
GFM for artificial inertia

Def

items

RE output control remotely 
using RE forecasting and 
monitoring system

ESS to relieve transmission 
congestion which may occur 
according to RE variability

System inertia improvement 
using flywheel SC
and Inverter-based Resources

- Forecast and monitor RE
- Estimate penetration level
- Remote control of RE output

(real-time, day-ahead)
- Grid code of RE

- NTA ESS control for 
congestion relief

(Non-Transmission Alternatives)
- Multi-purpose ESS
- Grid Planning considering NTAs

- Demonstration of Flywheel  
Synchronous Condenser

- Design of Flywheel SC
- IBR and artificial inertia for 

RE and ESS

Tech
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HVDC Projects

Large scale renewable E connection & 
concentration of power generation

→ Expand transmission lines

Demand high-capacity power 
transmission and increased stability

→ Increase IBR(HVDC, FACTS, …) 
facilities

AC-DC complex power grid

→ Advanced operational strategy (control 
interaction, interoperability)

★ power system analysis
→ System impact analysis, operating system, 
DC based facilities performance verification
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Research Projects (recent 3y)Overview (Our team)
□ Developing stable operation strategy and control performance optimization

technology according to the completion of GW-level Embedded HVDC and

changes in system operation conditions (‘20.01 ~ 22.12 / 1.2£M)

□ Optimal asynchronous power grid division technology development and operating

system design using VSC HVDC (‘21.01 ~ 22.12 / 0.5£M)

□ Analysis of renewable energy hosting capacity and development of automated

stability analysis tool for long-term transmission grid (‘23.02 ~ 25.07 / 0.9£M)

□ Development and demonstration of online supervisory HVDC control system (‘23.03

~ 27.02 / 3.9£M)

□ Development and demonstration of online power generation constraint assessment

system based on dynamic stability (‘23.07 ~ 26.06 / 2.3£M)



Research ProjectsOur laboratory configuration



Research ProjectsMajor Performance



Research ProjectsDeliverable – In house Tool #1

Planning (Specification)Planning (Specification)

· Select HVDC rating

· Main control scheme

· System strength(SCR)

· Reactive Power Capability

· Harmonic impedance Scan

· Screening interaction

Design VerificationDesign Verification

· Temporary Overvoltage

· Filter design

· Main scheme parameter

· Damping control (POD, SSDC, etc)

OperationOperation

· System stability

· Facility rating

· Harmonic performance

· Interaction study

· Remedial/mitigation action

• Purpose : Automatically analysis in total HVDC optimal power transfer range
• Pre-installation required : PSS/E(over v33.4)
• Data managing : System topology(*.sav, *.raw), Contingency list(*.con),

Monitoring(*.sbsxml), Harmonic impedance(*.csv), UIF gen list(*.csv)
• Analysis Modules : SCR, FFTOV, UIF, MIIF, GSE, RPC Harmonic Impedance scanning, 

Filter performance/rating, Reliability(overload, over/under voltage)



Research ProjectsDeliverable – In house Tool #1

Analysis option

Analysis module selection

Each module analysis results

Data managing



Research ProjectsDeliverable – In house Tool #1

HVDC전송가능 영역 평가 툴 HMI화면
상정고장별 HVDC전송가능 영역 분석 결과



Research ProjectsDeliverable – In house Tool #2

NetworkNetwork

· Data Error Correction 

(Parameter Range, etc)

· Steady State Check 

(Topology, Slack, etc)

· Renew Energy Aggregation

· Resource Minimization

· Conversion & Integrity

· Result Verification

DynamicDynamic

· modify Gen X Source

· Control System Limit

· Impedance Correction

· Numerical Stability Correct

· Governor Limit Constraint

· Gen Model Parameter

MiscellaneousMiscellaneous

• Purpose : Reducing errors and associations when converting RTDS DB by processing PSS/E DB
• Pre-installation required : PSS/E
• History : Developed ver1 in 2019(Network, Dynamic, RTDS, Miscellaneous)

Developed ver2 in 2022(DB consistency comparison, Add Dyrdefault parameters, etc.)

RTDSRTDS

· Short LineCompensation

· RackandProcessAllocation

· ConversionValidation

· GeneratorDynamicResponse

·Modeling

· RTDScaseAnalysis

· RTDSRackManualAllocation

· SSTIAnalysis



Research ProjectsDeliverable – In house Tool #2

Inputs : PSS/E data ( sav / raw )

Output : PSS/E data ( _P1.raw )

Inputs : PSS/E data ( _P1.raw )

Inputs : PSS/E data ( dyr )

Output : PSS/E data ( _P2.raw / _P2.dyr )

Inputs : PSS/E data ( _P2.raw )

Output : PSS/E data ( _P3.raw )

Inputs : PSS/E data ( sav / raw )

Inputs : PSS/E data ( _P3.raw )

Output : Compare data ( csv )



Research ProjectsDeliverable – In house Tool #2



Research ProjectsDeliverable – In house Tool #3

UIF Study > 0.1
(Unit Interaction Factor)
UIF Study > 0.1

(Unit Interaction Factor)

Time Domain
Simulation

Time Domain
Simulation

Mitigation Strategy
(Grid Topology change, 

SSDCTuning)

Mitigation Strategy
(Grid Topology change, 

SSDCTuning)

Damping Analysis
(Mech, Elec)

Damping Analysis
(Mech, Elec)



Research ProjectsDeliverable – In house Tool #3



Deliverable – In house Tool #4 Research Projects

□ Analysis of Interregional Power Exchange and Transmission Capacity 
in the long-term power System (Limited Information)

Carbon emission 
reduction target

Calculation of 
annual total 

power generation

Estimation of 
installed capacity

Allocation of 
power by region

Power flow 
analysis between 

regions

Estimation of 
inertia/reserve 

capacity

Early-stage AC/DC 
regional grid planning

Development of 
frequency 

management strategy

(In) Regional Demand

(In) Regional Supply

(Out) Inertial / Reserve[DCPF based inter-regional power flow analysis]

[2050 inter regional power flow (prediction)]

[2050 Inertia / Reserve capacity (prediction)]



On-going 
Research ProjectsRenewable Transmission Hosting Capacity

(Margin)

Renewable Generator Target(Estimated) [GW]

Transmission Hosting Capacity(Planned) [GW]

Hosting Capaticy
Shortage

(Shortage)

Transmission Hosting Capacity(Planned) [GW]

Grid Reinforce Plan - Case 1 [GW]

Grid Reinforce Plan - Case 2 [GW]

Grid Reinforce Plan - Case 3 [GW]



Multiple HVDC system online control system

[ GyoungGi Province power system ]

Generation 
Complex

Contingency 1

Contingency 2

Contingency 3

Contingency 4

Contingency 5

HVDC rating

No Common Operating Point 

???
[ Configuration of proposed HVDC on-line control System]

On-going 
Research Projects



On-going 
Research Projects

Generation Constraint Assessment

§ Korea ISO has applied generation constraints to 
satisfy reliability standards
• In particular, constraints amount on the east 

and west coasts are a lot due to a transient 
stability

§ Peak and off-peak prediction data for a specific 
period are simulated in advance to derive power
system stability limits, and generation constraints 
are applied based on this

§ Improve the ability to respond power system 
disturbance by on-line dynamic security assessing

§ Find the conditions daily that can maintain 
power system stability with minimum constraint

§ Excessive generation constraints are applied
§ Lower SMP/reducing constraints cost and increase 

power system stability
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Thank you for your attention!!!


