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This paper suggests an example guideline of a safety zone layout for the domestic LNG Truck—To—Ship (TTS) bunkering. The safety
zone is one of the controlled area in LNG bunkering and its layout is required as a fundamental safety barrier. While the international
standard provides a layout methodology of the safety zone, its detail application is not user—friendly and only possible with a level
of the process engineering, In the domestic case, the enforcement regulations are applied for LNG bunkering but the safety zone is
not properly defined for TTS operation, Considerations are made for the intuitive approach of the safety zone layout and an example
guideline is suggested for application in the domestic TTS bunkering, A technical background of the guideline is described and its
applicability is demonstrated with regard to the characteristics of TTS bunkering, The findings of the study are summarized in association
with a practical layout of the safety zone, contributing to the safety culture in the domestic LNG bunkering.
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flow (process) leak scenario

Arrangethe Simulate leak,
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dispersion

Fig. 3 Flow chart of the safety zone layout using the ISO
consequence—based approach

1) M2 ZZSE(EH) EM [Analyze supply flow (process)]
TTS HHY Al ch5T 22 S24H| EM 2 AlRKES i,
FEMutoRo| drdg SES FASICE
- G234 (HiE, s 5) A
-z 35 23 ¥ 2% (M2 Y¥3)

-z o|5EE ¥ R
- X2 B(shut-down valve) ZFS Al 42224 LY 2| &
HFes A2

—
. e - :
HAS TRE 4 oD 5 Al HEBFTO| =
S: Z-

i
o Pl P} ar
30 30 MO M -

Holsl & ALRIQo m2 55, J|5 2 7fA St 2
7 48El0] ZIE 4] 9 2| ATEQ0f S0 T |

&2 7 Aot 180 (2021b) XE2 27 |gRd el

& 4z
0
W Ou 1o foope >

Ab ET2 DNV PHAST (2022b), SGMF BASIL (2018) S
ZTe T2 82 Mokich YA Holgl KE3TE
9 £F Al 2 HAS0| AL T70| 2lzislof
0% it ThA S sio] Blec

4) ORITY B
SALZTHABE Jlei Tk S el 5 LFL el 3
SR ORI vixIolo] THECH uix Sl C Ha

st X|2l2 =RI5K| out Ex 282 5 (Carboni et

A

o
=

Metozo| NG HoE Ao

IO At 2 B3| =

al., 2022; 1SO, 2021b; Park and Paik, 2022)
Ho=z=REof AMA LA P el MHE xaie &
HiX[7F OIRIE = USS BT = UCL S (
BASLe| 49 HRaaM LELH A
Me dEFolM el FE= QletLFL
St Gelo| oR 7o HiR|7 OIRIX=
2021b).

©
=
&=

4.2 ok Hix| of|A|

=L TTS HHY EAE T2, 4132 FXE HE$H oM+

ix[oto| =EE|ACE THAe| B0l E ATy
Jz|iond 2t Fig. 4 & 5=

1S LIERACE ORI Hix| &

X SEDO WE HAM £ 2HY2 ofehet Zok

=

Target ship Eco—nuri
Grosstonnage 260 ton
Length overall 38m

Width 8m

Fig. 4 Receiving ship for TTS LNG bunkering (IPA, 2022)
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Table 1 Leak hole size recommendation (SGMF, 2018)
2 inch | 3 inch | 4 inch 10 inch

Hose Dia.

Leak size | 3 mm [4.5 mm| 6 mm 15 mm
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Fig. 6 Simulation result: Maximum distance of flammable gas
dispersion following the leak direction (LFL 100 %)
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Safety zone

Fig. 7 Resulted safety zone layout for the imaginary LNG
TTS bunkering
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LNG fueled ship

(Length= 38 ns)
Sea side g

Shore side

____________________
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Safety zone
Fig. 8 Safety zone layout with consideration of leakage at
the connection point of the receiving ship
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Table 2 Recommended standard of the safety zone layout
for the domestic LNG TTS bunkering

Supplying facilty Only truck With manifold
Maximum pressure 6 barg
Hose diameter 3 inch 4 inch
Leak hole size 4.5 mm 6 mm
Layout radius 11.5m 23'm

I

LFL concentration 100 9

| —

\ Leak direction
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Fig. 9 Maximum distance of flammable gas dispersion in case
of multiple truck transfer with the manifold system

Safety zone

LNG fueled ship
(Length= 38 m)

Fig. 10 Example safety zone layout in case of multiple truck
transfer with the manifold system
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