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A Study on the Improvement and Application Plans of Korean Nuclear Safety
Regulations for their Application on Nuclear powered ships

Jaehyun Kim"*, Junseop Jang', Seungmin Kwon', and Sinhyeong Kim'

'Hanwha Ocean Co., LTD., GRAND CENTRAL Tower B 14, Sejong-daero, Jung-gu, Seoul 04527, Republic of Korea

ABSTRACT As a global effort for eco-friendly, the ship building is making great efforts to develop ships using
low-carbon, eco-friendly alternative fuels. Nuclear energy, one of several eco-friendly alternative energy sources, is
evaluated as an effective alternative for future ships by minimizing carbon emissions and securing economic feasibil-
ity with low power generation cost. However, although appropriate regulatory requirements are necessary for com-
mercialization of nuclear powered ships, there are currently no regulatory requirements for nuclear powered ships in
Korea. In this study, accordingly, domestic and international regulatory requirements related to nuclear powered ships
were reviewed, matters to be considered in terms of safety when developing domestic marine nuclear reactor regula-
tory requirements were derived, and a licensing regulatory system for nuclear powered ships was derived.This study
is expected to be used as basic reference data when developing regulatory requirements for nuclear powered ships.
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Fig. 1. Outline of ambitions and minimum indicative checkpoints in the revised IMO GHG strategy [2].
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Table 1. PPC Class Classification

PPC General definition  Likelihood of occurrence

Consequences

PPC1 Normal operation ~ Continuous or frequent The ship and its NSSS operate within the radiation limits for normal operation.
PPC2 Minor oceurrences Infrequent Those wh1.ch arise frorp unplanned occurrences without disturbing significantly
the operation of the ship.
. Those that may involve a limited unavailability of a ship, either singly or in
PPC3 Major occurrences Remote combination, a degradation of the ship’s structure or NPP, injuries, and so on.
PPC4 Severe accident Extremely remote Those that may ultimately involve, either singly or in combination, loss of life

or loss of the ship.

Table 2. Criteria for Discharge of Radioactive Wastes

Form of waste Harbors and estuaries

Other waters subject to the jurisdiction of the coastal
State or up to 1,000 fathoms whichever is greater

High seas beyond
the limits of column 3

Solid No discharges No discharges No discharges
Liquid Discharges if approved by  Discharges if <total reactivity 74 GBg/month, and, <activity concentration 3.7 MBq m”.
4 the host Administration.  Also, discharges if approved by the host Administration.
Gaseous No discharges if possibly. Discharges if approved by the host Administration. Discharges within

the requirements.

Table 3. Radiation Limitations Depending on Each Area

Areas

Dose-equivalent rate

In the navigation bridge

In accommodation spaces

On upper deck and in cargo spaces
On ship’s sides above the waterline

On ship’s bottom, the reactor at 10% power

0.75 uSv h'!
0.15 pSv h'!
0.50 pSv h’'
0.50 pSv h’!
7.5uSvh’
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- Enforcement Decrees
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Fig. 2. Nuclear powered ships licensing regulation system

A e A9 A5 W AR WBol BT

it 4= glom
Au} Hz oA Besiol she AATlT 7]E A8
0] HAZIEATAAE ole] tha) LefatA gronz s

oA el Aradstel dis E=&stal 1 Yk B Favt
otk E3F 2 Aoy Auhu|e} 2o 7|2 st AFaAk
Zoll A e s dmt wA] e ARl disl HwkA el A
E7F g a3}

X

2. UXI2) Mt QI5{7} FHRZ L QHHFH MY D

Ay FUHAA L Aol B ekt Aelo] B
3 AAUTAYE B E5aor UAY Ao 4§ ol
7hst Atoleh. €AY At 7]% uigo] Auto] glon
FAHOR ANFA ARG Aol AH O A 2AE 913

L=
A Aekago] whe A A% W AF AstE s 4

1o

Aot uhet U2 4 LS AT ASHE S
of 3het. Sl AR Alute] Az W £ Axo] glonw
AR el A2 AN T W AR o Q1A o
AR MRS S AL MR e EAsht RE

e THA L AT WHE
U A7)zl EAISA ket %
e AR Aure] SraAe
f70] Quskelolof s, & 14 17 FEA 9
FARFOR oIt ke WAsl] 18 A4 At g
A7) % e Y A S2e AE 9 74 459 BeAol 9

=
I
>,
1% W ol

=
e
>

(

lo &
olN
o
b
%0

fu
s
=
2
o oo

k. ofof wha} oAl HERE AR 9 AdHkbd R Sl
YA At A, Az, 2% 9 A ol=e A Y
317 HAIAAE Fig. 201 v gich

Fig. 29} o] Auebd it A& AR FAIAIA
S 7ML JeBg FEAA B ARSI A3 °lE A
elloF & Bark lem I e IA Al 7R AZd &
T Atk A WA A HEd 2 FAIE Ay
o2 ofg¥shal Aurehane Autat e E ARt A ol st
=% W5k Wolth & WA e F HMY § old sy
o FAE oldste] ¥ Ve rRE A7k St
S Y&or tE FAXFE WA 4 s st
ojtt. niAHto v A2 S HHH AR AR
Hoz ogisla Ao 24 ol F2oll Al AdHe
HE 2es sk o] lnh Al 71 Y B A=A
A8sp7lolle w2 ool Jlon o st Aeolztal Al
S olopr] & ¢ gl= Ao BR 35 B2 FAIYTE 53
°olE AlF3] 23 Lrtor & A ol

2

2
e Tir

r R
E my

15

2 o

2
(e

.2 E

[—

He At A AAAR ke oz A8 2okl A=
g diAl ARE B8 A Al 2 ke Ve
o2 AR A YA F il AR g
2| opstal S WA Wk FA S SRk veg

229 arpAel tigto g BrhE ek T 4E

Journal of RADIATION INDUSTRY

o
o B P

2L
IV X el Al

=
mo 30,
by QL oy

=9
1=
re



ko] A&okE flsiAe 1ol At AAlfde] 87 2
A =il A= ek Aure] Al gzl A2 vt s o] 3l
gt olof & AellAe =l e] WA A ¥ AR A
HAEstPOo S AHRE LAZ A8 A Al bdA

Ho A a2sfoF & AFE =&skal YA Aol dig o3
7t HAAAE =& e A A gHets sk
B AT 4R Aute] A QA Al 7| 2ARE E4E
T & AR 7|gHdt

A o et

]
ro

ks

1. International Maritime Organization. 2023. The 80" Session of the
Marine Environment Protection Committee, Marine Environment
Protection Committee 80. [Online] Available: https://www.imo.org/
en/MediaCentre/MeetingSummaries/Pages/MEPC-80.aspx.

2. Det Norske Veritas. 2023. Maritime Forecast to 2050. [Online] Avail-

Vol. 18, No. 2 (2024)

At =) A B Al A B ARkl et /115

able: https://www.dnv.com/maritime/publications/maritime-fore-
cast-2023.

3. Kim CH. 2022. Carbon Neutral Economy Ocean Filed’s Nuclear

Application. Nuclear Policy Brief Report 2022-03. Korea Atomic
Energy Research Institute.

4. Korean Register. 2022. KR webzine Vol.215. [Online] Available:

https://krs.co.kr/kor/Webzine/?WMDR=304.

5. International Maritime Organization. 1974. International Convention

for the Safety of Life at Sea.

6. International Maritime Organization. 1981. Code of Safety for Nu-

clear Merchant Ships. Resolution. A491(XII).

7. Ministry of Oceans and Fisheries. 2020. Nuclear Ship Standards.

Ship Safety Act Ministry of Oceans and Fisheries Notice No. 2020-
112.

8. Kim JH, Jung SK, and Park YI. 2022. A study on the improvement of

Korean nuclear safety regulation from small modular reactor license
perspective. Journal of Radiation Industry 16(4):559-565. https://
doi.org/10.23042/radin.2022.16.4.559.


https://www.imo.org/en/MediaCentre/MeetingSummaries/Pages/MEPC-80.aspx
https://www.imo.org/en/MediaCentre/MeetingSummaries/Pages/MEPC-80.aspx
https://www.dnv.com/maritime/publications/maritime-forecast-2023
https://www.dnv.com/maritime/publications/maritime-forecast-2023
https://krs.co.kr/kor/Webzine/?WMDR=304
https://doi.org/10.23042/radin.2022.16.4.559
https://doi.org/10.23042/radin.2022.16.4.559

