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I. Overview of power systems in Korea
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Development of Korea Power System

Key Electric Power Index
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Power Supply Margins by Region

Availability of RES Installation in South Korea

2026 ~ 2030

Significant regional differences in hosting capacity Ą no spare capacity for RESs in Jeonnam !
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DC Network Characteristic ï HV vs  MV vs  LV

[Ref: άaŜŘƛǳƳ ǾƻƭǘŀƎŜ 5/ όa±5/ύ ƎǊƛŘǎ ŦƻǊ ŀƴ ŀƭƭ-electric society, IEC White Paper, 2025.09]

Hub linking transmission grid with customer, integrating distributed energy resources (DERs), and energy storage system

MVDC : Linchpin Technology
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Medium -Voltage DC (MVDC) Grids

Uninterruptible power supply during fault

DC voltage forming + Multi -terminal 
topology for bypass power supply

Increasing RES capacity & line rating

DC power flow control Ą efficiency & 
Dx facilities deferral

MVDC operation to overcome the excessive facilities and saturation of RES connection

Increase hosting capacity by maximizing 
existing facilities

DC 
Connection

DC
Interface

Reduction in AC/DC conversion loss

Inefficiency & cost for AC/DC conversion

(Conversion No. : 6 )

( Conversion No. 2)

Feeder 1 (Unsaturated) : PV 6MW (Max. Cap. 12MW)

Feeder 2 (Saturated) : PV 12MW + 6MW (Max. Cap. 12MW)

PV6MW

Fault

MV-AC

MV-DC

AC feeder

DC feeder

Expansion of intermittent DGs increases the 
complexity of distribution network operation

Complexity of distribution network operation

High voltage DC load & source

Fast charger with EV
DC load in urban (e.g., Data Center )

ɇ DC (Data Center)

Expansion of RES & DC-based DGs

[Ref: NREL]

[EV]

[PV]

[IDC]

* Generation scheduling including curtailment of RES

Installation

Additional 
Installation

AC blackoutUpstream AC fault

Islanded 
operation

Upstream
AC fault

Islanded operation 

Separate 
DC line

Load 
shed

Load Shed

Separate DC line
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MVDC Feasibility Study in Korea

Eqnl q`ch`k @B sn ltkshsdqlhm`k @B.CB gxaqhc mdsvnqjr ɠ ghfgdq rsqtbstq`k bnlokdwhsx

Direction of Change

HAQr `mc CB hmsdfq`shnm ɠ large computational burden for system analysis

Pros : Easy planning, operation, and management

Cons : Low reliability, uneven line utilization, voltage drop and high loss

Pros : High reliability, high transfer capacity, flexible operation

Cons : High structural and operational complexity, protection challenges

To-beAs-is

KEPCO

KEPCO

KEPCO

KEPCO
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MVDC Feasibility Study in Korea

DC delivers up to 4x the transfer capacity of AC under the same conditions

Expected Benefits

20MW (normal condition) x 2 AC feeder can reach ~80MW when converted to DC

MVDC application rangeAC 2 circuits DC 3 circuits

Power Transfer Capacity with DC conversion

R S T R S T

(+) (-) (-) (-)(+) (+)

1 circuit 2 circuits

1 circuit 2 circuits 3 circuits

(1.6 ~ 3.05) x VACL = VDC

 

(In Korea) 3.05 x 22.9kVACL 

= 70kVDC = Õ35kVDC

ɂ Ref: MVDC Grid Feasibility Study, CIGRE, 2020.2

AC

DC

Category MVAC MVDC Effect
Configuration оʊΣ н circuits (6-core), 13.2 kV RMS 2-pole, 3 circuits (6-core), ±35 kV 1.42 x

Voltage оʊΣ 13.2 kV RMS 2-pole, ±35 kV 1.88 x

Current
Allowable current: 525 A
(XLPE 325 mm² Cable)

Allowable current: 715 A
(XLPE 325 mm² Cable)

1.36 x

Total Capacity
Transfer capacity: 37.4 MW

2 Circuits × 3ʊ × 13.2 kV × PF × 525 A
Transfer capacity: мрлΦн a² όҒп× AC)

3 Circuits × 2-Pole × 35 kV ×715 A
4 x

DC DC range

InsulationVSC
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MVDC Feasibility Study in Korea

[Ref: άaŜŘƛǳƳ ǾƻƭǘŀƎŜ 5/ όa±5/ύ ƎǊƛŘǎ ŦƻǊ ŀƴ ŀƭƭ-electric society, IEC White Paper, 2025.09]

In Korea, loads greater than 40MVA or lengths exceeding 30km, power should be supplied using a 154kV Tx instead of the 22.9 k V Dx

Long -distance supply using MVDC

[IEC White Paper regarding MVDC grids ]

MVDC replacement of a long -distance line scenario

If new load(RES) 
KU % 5?·Ã
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Medium -Voltage DC (MVDC) Projects in Worldwide

MVDC Projects are increasing world -wide in a variety of contexts
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II. MVDC projects in Korea
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MVDC Project #1 : Ô35kV Converter Station

MVDC Device Testbed (Regulatory Sandbox)

Ô35kV MVDC Converter Station & Protection Devices with long MVDC lines 

Ok`m sn dwo`mc sn sgd Ŝetstqd CB fqhc ok`senqlŝ 'a`rdc nm svn bnmrdbtshud qdftk`snqx r`mcanwdr(

[MVDC Testbed at KEPRI][DC Global Innovative Sandbox in Naju ]

[Ref: kepri.re.kr / rfz.go.kr]

Arrester

DC Breaker

DG#1
(Fuel Cell)

DG#2
(Photovoltaic)

Naju
Substation

KEPRI
Research Center

Global Energy Innovation Zone

Operation Model & Demonstration

Demonstration Outcomes

Testbed Operation

Future DC -based power system

Future DC -based  system platform
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MVDC Project #1 : Ô35kV Converter Station

Ô35kV MVDC testbed

Sub-module: 28 level + 2 redundancy

(30MW & 15 MVAr)

AC Overhead

AC Underground

DC Overhead

DC Underground

AC Overhead

DC Overhead
Pole

Arm
reacto r

Submodule

Cooler

< õ35kV MVDC testbed >
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MVDC Project #1 : Ô35kV Converter Station

Ô35kV MVDC testbed

Underground Cable

Line

circuit

Hybrid

Switch DCPT Cooling 

Ctrl. Center

śArm Reactor

Switchgearř Switchgear

Ř Interface Tr.

Loop  Networ k
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MVDC Project #2 : Ô20kV DC Distribution  Network

[Introduction to the MVDC Project in Korea]

(Singapore 2022 symposium)

MVDC ŜFqhcrŝ

Goal: Development and demonstration of core DC technologies for 2030 AC/DC hybrid grid operation
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MVDC Project #2 : Ô20kV DC Distribution Network


