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Abstract ©: Ammonia is being considered as an alternative maritime fuel for greenhouse gas reduction, with
the Cargo Transport Sub-Committee having developed interim guidelines for ammonia-fueled vessels.
However, the ammonia exposure limits differ from domestic industry standards, necessitating further review.
This study models a potential spill scenario during ammonia bunkering at Ulsan Port, using the Korea
Off-Site Risk Assessment program to evaluate risk zones. Findings indicate that a brief 30-second leak
could significantly impact nearby port facilities and vessels, highlighting the need for designated bunkering
zones and restrictions on bunkering during docking.
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Table 1 Hazard to Human based on ammonia

concentration”
Con(c;}r)lltlrlz)itwn Hazard
5 Unique detectable smell
6-20 Eye irritation and problems

to the respiratory
Headache, nausea, loss of

40~200 appetite, and irritation of
airway, nose, and throat
400 Irritation of throat
700 Eye damage
Coughing and difficulty of
1,700 :
breathing
2,500~4,500 Fatal damage
5,000 Possible death due to

respiratory arrest
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Table 2 Standard exposure limit(ppm) of ammonia

to human®
- 10 [ 30 1 4 4
Guideline min min | hour | hour | hour
ERPG-1 | - - 25 -
ERPG2 | - - 1s0 | -
ERPG-3 | - - | 750 | -

AEGL-1 30 30 30 30 30
AEGL-2 | 220 220 160 110 110
AEGL-3 | 2700 | 1600 | 750 550 390
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Table 3 Ship’s particulars of MR Tanker'”

Guideline Specifics
LO.A 183.0 m
Dimensions | Breadth M.L.D 322 m
Depth M.L.D 19.1 m
Main Maker / Model MDT / 6S50
] MCR 10,320 kW
Engine sac 1353 g/kWh
Tank Fuel Oil Tank 1,531.906 m’
Capacity Gas Oil Tank 58.362 m’
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Table 4 Bunkering ship condition'¥
Value

Parameter

Ammonia
Liquid state

Hose Diameter

-33.4C, atmospheric pressure

8” pipeline(Flange), 40 m

and Length long

Flow Rate 1,500 m’h
Bunkering ship 3
Tank Capacitiy 20,000 m

Fuelled ship 4.534.678 m®

Tank Capacitiy

Mol

4.4 =4 AlU2|R0] MY

Qrm ol ARFAAMY W WAY Ao
e gmobt AYEelA 9o
oF WEA BaRA, skl 33,
29 gstgr

8l 8 inch A0 A 1,500 m/h 4=
o|FS AAsAT Ao gt /g2 nl=t
frotet 2o 1% 719 AE 71 APIL 581¢] et
w32 A7]%= 8 inch& A3}t ol Table 5
= API 581& YEMWT

T2 AR v A A AR AE AR 30
& J7tEE gutVel A Anshe 18, 3
FARARPAZT T Zof 9 tieto] Aba Ajube] e
A7 of =A% & 547k 1087 3717

Table 5 Method of Leak point at API581'Y

Leak Range Leak hole
Small 0~ 1/4 in 1/4 in
Middle 1/4 ~ 2 in 1 in
Large 2 ~6in 4 in
: Hole Size
Rupture - 6in (Max 16 in)
45 YN MHS Y3t 0E Y
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Table 6 Input data for using KORA'”

Analysis Factor Input data

Submission and Facility, Factory

description —
cirteria Judgment of criteria
Position
. Weather Condition
Analysis of

Accident effect Scenario

Information of Surrounding
enviroment

Management of Scenario
Risk Analysis
General information
Harmful Chemical Substance
General of Facility

Risk Analysis

Basic
Information

Processing and

Facility ) ; .
information Fixed Risk monitoring system
%;g:;ﬁiﬁt Result of Judgment

=
=
(¢}
(@)
rlo
~
2
=2
i
)
L O A
En)
o
oA
i
i
o
=

o fu %2

mlm
i)
o
o o fo % ot &

M
2
>
<O = =T T

ol
T I
b
o
g
o
u
>
fd
>
)
Ak
to
2,
u)

HTorel ooz X N F
Lo o o®

ug,
=
o X
o
o

9]
(ASOS, Automated Synoptic Observing System)S
IR AES e

of,
EN
ol
I

46 SN 8 XN A= ot

461 ZH 71A €7 EHold
H(30x)

A 7k 8A gHuld 9% F3|(SIGTTO,

23X "3 A

120 SHA2XHZUYX| K283 H6Z, 2024 12¢

The Society of International Gas Tanker and
Terminal Operators)f| A= Ald} 9l gwhe] AfaL &
A A0 ARRAE 302 o] AEeER
Hasta Qi wEhA 3025 7|E2 2 220 ppm
o] Hafut4-2 oF 309.5 m, 110 ppm&] sfut4
2 469.1 m, 25 ppm 7|5 T FfHEE-S 1231.6 mo|t}.

Fig. 12 3 A7k 30%, 220 ppm Z 7oA <]
HajutgS YeERdT Fig 2= & Al 30%,
110 ppm Z 710l A o] #jalgt74 S vepdict Fig 3
£ % AZF 302, 25 ppm E A A w3
< Uehdcoh

Fig. 2 Leak time 30 sec at 110 ppm
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Fig. 7 Leak time 10 min at 220 ppm

Fig. 9 Leak time 10 min at 25 ppm
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