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Current Status and Prospects of  
Nuclear Power Plant Decommissioning 
in the Republic of Korea
Joo Hyun Moon

Introduction AsofAugust 2020, there are 30nuclear power reactors in theRepublic ofKorea as shown in
 Table 1 and Figure 1.Amongthosereactors,24nuclearpowerreactorsareinoperation;fourreactors(ShinHanul
units 1 and 2 and Shin Kori units 5 and 6) are under construction, and two reactors (Kori unit 1 and Wolsong unit 1) are 
permanently shut down.

South Korea is now facing the problem of safe decommis-
sioning of Kori unit 1 because it is the first commercial
power reactor to be decommissioned. Wolsong unit 1 was 
declared to be permanently shut down in June 2018, and 
an application for a permit of change in its operating 
 license, which is an initial step to decommission a nuclear 
facility required by nuclear safety regulations in Korea, 
was approved by the nuclear safety and security commis-
sion (NSSC) that is the national nuclear regulatory 
authorityinDecember2019.

Althoughithasexperienceoncompletingthedecom-
missioningoftworesearchreactors(TRIGAMARKIIand
III), Korea does not have any experience on the whole 
 decommissioning process of a commercial nuclear power 
reactor. The Korean government has been preparing for 
the safe decommissioning of Kori unit 1 since several years 
prior to the expiration date of its renewed operating 
 license. The government has considered decommissioning 
Kori unit 1 to be an opportunity to develop new techno-
logies to decommission nuclear facilities and extend its 

No. Name Reactor
Type

Net Capacity 
(MWe)

Issue Date of Operating License
(First Critical Date)

Expiration Date  
of Operating License

Design Life
(Year)

Status

1 Kori 1 PWR 587 1972 05 31
(1977 06 19)

2017 06 18 30 Permanent 
shutdown

2 Kori 2 PWR 650 1983 08 10 2023 08 09 40 Operational

3 Kori 3 PWR 950 1984 09 29 2024 09 28 40 Operational

4 Kori 4 PWR 950 1985 08 07 2025 08 06 40 Operational

5 Wolsong 1 PHWR 679 1978 02 15
(1982 11 21)

2022 11 20 30 Permanent 
shutdown

6 Wolsong 2 PHWR 700 1996 11 02 2026 11 01 30 Operational

7 Wolsong 3 PHWR 700 1997 12 30 2027 12 29 30 Operational

8 Wolsong 4 PHWR 700 1999 02 08 2029 02 07 30 Operational

9 Hanbit 1 PWR 950 1985 12 23 2025 12 22 40 Operational

10 Hanbit 2 PWR 950 1986 09 12 2026 09 11 40 Operational

11 Hanbit 3 PWR 1,000 1994 09 09 2034 09 08 40 Operational

12 Hanbit 4 PWR 1,000 1995 06 02 2035 06 01 40 Operational

13 Hanbit 5 PWR 1,000 2001 10 24 2041 10 23 40 Operational

14 Hanbit 6 PWR 1,000 2002 07 31 2042 07 30 40 Operational

15 Hanul 1 PWR 1,000 1987 12 23 2027 12 22 40 Operational

16 Hanul 2 PWR 1,000 1988 12 29 2028 12 28 40 Operational

17 Hanul 3 PWR 1,000 1997 11 08 2037 11 07 40 Operational

18 Hanul 4 PWR 1,000 1998 10 29 2038 10 28 40 Operational

19 Hanul 5 PWR 1,000 2003 10 20 2043 10 19 40 Operational

20 Hanul 6 PWR 1,000 2004 11 12 2044 11 11 40 Operational

21 Shin Kori 1 PWR 1,000 2010 05 19 2050 05 18 40 Operational

22 Shin Kori 2 PWR 1,000 2011 12 02 2051 12 01 40 Operational

23 Shin Kori 3 PWR 1,400 2015 10 30 2075 10 29 60 Operational

24 Shin Kori 4 PWR 1,400 2019 02 01 2079 01 31 60 Operational

25 Shin Wolsong 1 PWR 1,000 2011 12 02 2051 12 01 40 Operational

26 Shin Wolsong 2 PWR 1,000 2014 11 14 2054 11 13 40 Operational

27 Shin Hanul 1 PWR 1,400 - - 60 Under 
 construction

28 Shin Hanul 2 PWR 1,400 - - 60 Under 
 construction

29 Shin Kori 5 PWR 1,400 - - 60 Under 
 construction

30 Shin Kori 6 PWR 1,400 - - 60 Under 
 construction

 | Tab. 1.  
Nuclear Reactors in the Republic of Korea. (As of August 2020)
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own nuclear industrial capabilities to cover all areas of the 
nuclear fuel cycle. 
In April 2019, the Korean government established ‘a

businessstrategytopromotedomesticindustryinthefield
of nuclear facility decommissioning’ [1] to technically 
 support the decommissioning of Kori unit 1 and to develop 
the domestic nuclear industry’s technical competence in 
regards to the decommissioning of nuclear facilities. With 
this strategy, the Korean government set an ambitious 
 target to foster the domestic nuclear industry’s technical 
competence; the goal is to be a contender in the global
market for nuclear facility decommissioning by 2035.

The Korea Hydro and Nuclear Power Corporation 
( KHNP) operates all nuclear power plants in the Republic 
of Korea and is responsible for the safe and successful 
 decommissioning of Kori unit 1. KHNP came up with and is 
now collecting opinions from the local residents on the 
 decommissioning plan (DP) for Kori unit 1 as required by 
our national nuclear safety regulations. Main decommis-
sioning activities will start immediately after the DP is 
 approved by the Nuclear Safety and Security Commission 
(NSSC). For successful decommissioning of the first
 commercial nuclear power reactor in Korea in cooperation 
with domestic and foreign corporations, the KHNP has 
prepared extensively from the development of techno-
logies needed for decommissioning and securing funds for 

decommissioning to organizing a department responsible 
for leading the decommissioning project. These develop-
ments have been in motion since several years before the 
expiration date of Kori unit 1’s renewed operating license.

Few papers have been written on the preparation status 
of the decommissioning of Kori unit 1 and prospects 
 regarding the decommissioning of nuclear power plants in 
the Republic of Korea. Hence, this paper will examine the 
preparation status of the decommissioning of Kori unit 1 
by the KHNP and the Korean government, and the 
 prospects of decommissioning of other nuclear power 
 reactors in the Republic of Korea.

Status of Kori unit 1
Koriunit1isthefirstcommercialnuclearpowerreactorin
Koreaandoperatedforabout40yearsstartingJune1977
whenitreachedfirstcriticality.Koriunit1hadacapacity
of587MWandproducedatotalof155,260GWhofelec-
tricity in that period. The original operating lifetime for 
Kori unit 1 was 30 years, but was extended by 10 years 
throughlicenserenewalin2007.InJune2015,theboard
of directors of KHNP decided to permanently shut  
down Kori unit 1 with a renewed operating license 
terminationdateof18June2017.

For its permanent shutdown, pursuant with nuclear 
safety regulations, the KHNP had to submit a written 
 application for a permit of change in operating license on 
24 June 2016 to the NSSC, and won the approval from 
NSSCon9June2017.TheKHNPthenshutdownKoriunit
1permanentlyon18June2017.Then,spentnuclearfuel
was discharged from the reactor and transported to the 
temporary storage water pool. Since then, Kori unit 1 had 
been kept in the cold shutdown state.  

Pursuant to an immediate dismantling strategy, KHNP 
decided to complete the decommissioning of Kori unit 1 
withabudgetof812.9billionKoreanWon(KWN)asthe
2019-yearpresentvalue(about677millionUSdollarsat
exchange rate of $1 = 1,200 KWN) within about 15 years. 
The strategy consists of four main stages: 1) management 
of permanent shutdown conditions and preparation for 
decommissioning;2)beginningofdecommissioningand
constructionof facilities forradioactivewaste treatment;
3) decontamination/dismantling and waste treatment;
and 4) site restoration and report of completion of 
 decommissioning, as shown in Figure 2 [2]. The main 
tasks in each stage are as follows:

Stage 1
 p Management of spent nuclear fuel and inspections 
conductedbyaregulatorybody;

 | Fig. 1.  
Nuclear power plant sites in the Republic of Korea.

 | Fig. 2.  
Four main stages of decommissioning of Kori unit 1 [2].
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 p Development of DP and the design and procurement of 
wastetreatmentfacilities;

 p Preparation of decommissioning planning documents 
and application for DP approval from the NSSC.

Stage 2
 p Dismantling of non-radioactive areas, installation and 
operationofutilitiesfordecommissioning;

 p Constructionofradioactivewastetreatmentfacilities;
 p Transport of spent nuclear fuel to off-site storage 

 facility.

Stage 3
 p Decontamination and dismantling of radioactive 
systemsandstructures;

 p Operation of radioactive waste treatment facilities 
( decontamination, cutting, volume reduction, packa-
gingetc.);

 p Evaluation and verification of radioactivity measure-
ments.

Stage 4
 p Siterestoration;
 p Final status survey and inspection for closure of decom-
missioningprocesses;

 p Termination of operating license for Kori unit 1.

To secure technical competence in the decommissioning of 
Kori unit 1, the KHNP formulated and implemented the 
roadmap for the development of 17 decommissioning
technologies in 2017, as shown in Figure 3. The KHNP 
 developed the technology tree to decommission nuclear 
powerplants and identified58 technologies to complete

decommissioning.Thegapanalysisidentified17technolo-
gies that were lacking or insufficient for use onsite and
must be developedwith urgency. As of December 2017,
13  of 17 technologies were under development and the
 development of the other four technologies will be 
 completed by 2021. In parallel with technologies develop-
ment, the key decommissioning devices with high value 
added are being developed.
Although the DP for Kori unit 1 is subject to change

 because it has not been approved by the NSSC, the KHNP is 
going to carry forward with the decommissioning project 
using the project management system shown in Figure 4. 
In this system, KHNP is in overall charge of this project and 
will be a licensee for the decommissioning of Kori unit 1. 
The maintenance of Kori unit 1 till initiation of the main 
decommissioning activities will be undertaken by the 
 KHNP in cooperation with the existing contractors.
For efficient project management, the KHNP would

 categorize the decommissioning projects into the six 
 elementary businesses: comprehensive design of decom-
missioning; system decontamination, construction and
operation of waste treatment facilities and decontamina-
tion/dismantling;cuttinganddismantlingof thenuclear
reactor system; radiationmeasurement, evaluation, and
verification; and site restoration. For each elementary
business, the KHNP will choose and enter into a business 
contract with a well-equipped company or consortium 
through competitive bids.   
There are three matters that might have significant

influenceonthescheduleoftheKoriunit1decommission-
ingproject.Thefirstistransportofspentnuclearfuelout
of the temporal storage pool. Pursuant to nuclear safety 
regulations, the main decommissioning activities shall not 

 | Fig. 3.  
Development status of technologies and devices for decommissioning of Kori unit 1 [2].
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be started until all spent nuclear fuel stored at the tempo-
ral storage pool of Kori unit 1 has been transported to other 
storage pools or sites.At present, it seems to be hard to
 secure enough space at the other sites to accommodate all 
nuclear fuel accumulated at the temporal storage pool of 
Kori unit 1. It is also uncertain when the interim storage 
site for spent nuclear fuel could be secured due to an 
 aversion to spent nuclear fuel in Korea. Due to this fact, the 
decommissioning of Kori unit 1 may be delayed by several 
years.

The second is disposal of radioactive waste. KHNP has 
set 14,500 200L drums as the target for final disposal
amount of all low- and intermediate-level radioactive 
waste generated over the whole decommissioning period. 
Before applying any volume reduction techniques, about 
several hundred thousand drums of decommissioning 
waste including intermediate-, low-, and very low-level 
waste would be generated during the whole process  
of  decommissioning, which is huge amount even for a 
 relatively short period of about 15 years. It is big challenge 
to classify, condition, and treat huge amounts of waste 
adequatelyandfinallyreducethewastevolumetoabouta
tenth of raw waste volume. Even if successful in reducing 
the volume, 14,500 drums would be also big burden to the 
 operator of the disposal facility because all drums need to 
be inspected to comply with waste acceptance criteria. 
 Because unit disposal costs per 200L drum of low- and 
 intermediate-level waste is about 15.2 million KWN (about 

12,667 US $ at exchange rate of $1 = 1,200 KWN) in
 Korea, the more drums to be disposed of, the higher the 
disposal cost and the higher the total cost of decommis-
sioning. To reduce disposal burden and cut down total 
costs of decommissioning Kori unit 1 as much as possible, 
it is essential to minimize the quantity of waste drums to be 
finallydisposed.

The third matter is the related impacts on the operation 
ofneighboringnuclearreactors.AttheKorisite,thereare
a total of four nuclear reactors including Kori unit 1. 
 Because Kori unit 2 is immediately adjacent to Kori unit 1, 
thedecommissioningworksofKoriunit1mightinfluence
the operation of Kori unit 2. Hence, the decommissioning 
works should carry forward only within the limits so as to 
notcauseinconvenienceintheoperationofKoriunit2;the
whole schedule of Kori unit 1 could be affected by the 
 operation schedule of Kori unit 2.

Prospect of nuclear decommissioning in Korea
In December 2017, the Ministry of Trade, Industry and
Energy (MOTIE) released ‘8th Basic Plan for Long-term 
Electricity Supply and Demand (2017–2031) (8th plan)’ 
[3].Accordingtothe8th plan, license renewal beyond the 
designated lifetimes of any existing nuclear reactor is not 
allowed. Without considering lifetime extension, the 
 number of nuclear power reactors to be permanently shut 
down with each coming decade is shown in Figure 5.

The annual expenses expected to be spent on  
the  decommissioning of the 26 reactors in Korea are 
roughly estimatedwithout considering inflation. Among
30  reactors in Table 1, the decommissioning start dates of 
four reactors which are being under construction were  
notabletobefixedandarethereforenotincludedinthis
estimation. For this estimation, the main assumptions are 
as follows:

Considering the 8th plan, the license renewal for the 
designated lifetime extension for all nuclear power plants 
is not considered. The decommissioning of a nuclear 

 | Fig. 4.  
Project management system for decommissioning of Kori unit 1 [2].

 | Fig. 5.  
Number of nuclear reactors to be decommissioned by time period.
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 power reactor will be completed within 15 years. Stage 1 
for decommissioning would be initiated immediately after 
the permanent shutdown date. 

The total expense for decommissioning of a nuclear 
reactorwill be812.9billionKRWwhich is equivalent to
about$677MUSatthe2019-yearpresentvalue,whichis
subject to review and revision every two years by MOTIE. 

The decommissioning cost consists of labor costs, 
 dismantling costs, decontamination costs, waste disposal 
costs (including waste transportation costs), and miscella-
neous costs such as insurance fees, taxes, and utility costs. 
The annual expense varies according to activities that 
would be performed by year. 

Based on the above assumptions, the annual decommis-
sioning cost of the 26 nuclear power reactors were shown 
in Figure 6.Accordingly,theannualdecommissioningcost
and the decommissioning market size will grow gradually 
and reach themaximum size in 2037when the decom-
missioning of 13 nuclear reactors will be carried out 
 simultaneously. From that point, the decommissioning 
market sizewill graduallydecreaseuntil2069when the
decommissioning of Shin Wolsong unit 2 is completed. 
There would be no decommissioning works over the next 
fiveyearsfrom2070to2074,andin2075,thedecommis-
sioning of Shin Kori unit 3 would be initiated. Those 
 estimated timings might be altered due to changes in the 
future circumstances.

Conclusion
This paper reviews the current status of the decommis-
sioning process of Kori unit 1. Because Kori unit 1 is the 
firstcommercialnuclearreactortobedecommissionedin
the Republic of Korea, the Korean government and the 
 KHNP have prepared to ensure the safety of the project.  
In particular, the Korean government considered this to  
be an opportunity to strengthen its nuclear industry’s 
 competence and foster domestic specialized companies in 

the field of decommissioning of nuclear facilities. Thus,
theKoreangovernmentformulated‘abusinessstrategyto
promotethedomestic industry infieldofnuclear facility
decommissioning.’ The KHNP has made preparations to 
decommission Kori unit 1 through measure such as the 
 formulation and implementation of roadmaps for techno-
logical developments, formulation of a decommissioning 
plan and making license-related documents, and etc. This 
paper estimates the number of nuclear power reactors to 
be permanently shut down with each coming decade and 
the expected annual expenses of decommissioning 26 
nuclear power reactors in Korea from 2017 to 2094.
Althoughtheestimationspresentedarerough,theyshow
that the size of the decommissioning market will grow 
gradually and reach the maximum in 2037 when the
 decommissioning of 13 nuclear reactors would be carried 
out simultaneously. This paper is expected to be helpful to 
get insight on the status and prospects of decommissioning 
of nuclear facilities in the Republic of Korea.
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 | Fig. 6.  
Annual expenses expected to be spent on the decommissioning of nuclear power plants in Republic of Korea.




