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II. Environmental
restriction of North America
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[Environmental restriction of North America:
Ry — -

| Minimized pollutant (NC
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En wranm en tal res tl’l&fl@lﬁ@’f;NOI'fh Ameiica |

mission 10 oéa

| No sea water usage for re-gas operation

| No cooling sea water discharge

| No overboard rain water contaminated by oils (on deck)
& HEAVY INDUSTRIES



Environmental restriction.of North America.

Jrotection Of Sea liTe I .

| The effect on sea animals
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LEnvironmental restrictiomof North America
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| Biocide free antifouling
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LLCEIGECTIEE Trinidad — Boston (abt. 2016 NM) =-‘

) Massachusetts Ba 'w b
D'SCharge port (Supplementing the E)\,/erett terminal) '
Operating d
Schedule 2009, 4Q .

Max. 750 MMscf/day

Regas capacity

~ 6 days

SIEIUENCRUNEY (based on 145,000 CBM LNGC)

Building

Schedule S/C:2008,1Q D/L: 2009, 4Q |



[V. Environment Friendly
Design & Criteria




LNG/Glycol-water heat exchanger
(Shell & Tube type)

Glycol-water/steam heat exchanger
/ (PCHE type)

NG

GchoI water

ﬁ
LNG

ﬁ
NG

ﬁ

~ ' Glycol-water system = Glycol water

LNG Booster Pump
(High Pressure Pump)
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Sea water intake : below 1,100 m3/h \ Sea water re
Sea water discharge : Zero /) by water b

il

Conduction from
outside sea wate

Forced convection
by current

Sea water recirculation concept

o Conduction from outside sea water to Ballast tanks
o Forced convection by current
o Change tank heated by machinery cooling system

L into tank cooled by conduction and forced convection

pLLL T HEAVYAINDUSTRIES
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&5ccidl arr't for NOx reduction

Conventional LNG RV
Item (Existing) Eco-SRV

1 Steam turbine

soreons
equipment 2 Turbo Gen. Sets g
1 1 GCU
1 Diesel Gen. Sets
SCR Unit ‘ - 4 sets
L

g'' ' g

R HW

h
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< plicétion of Siliconelbased.foul releas-e—ij'_?t

J)

I Characteristics

O Ultra-smooth, slippery surface
O Eco-friendly and non-toxic paint
O Benefit for fuel consumption
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SPL (dB re 1 micropascal @ 1m)

140

@

LEVEL A : the potential to injure a marine mammal in the wild
180 dBgys re 1 pPa

Nalse werformanceaveriication

Marine Fisheries Service — NOAA's Fisheries Service) has established guidelines for what constitutes harassment and
€s on marine mammals under the Marine Mammal Protection Act (MMPA) and the Endang,ered Species ACT (ESA).
levels of harassment have been defined in the MMPA :

LEVEL B : the potential to disturb a marine mammal in the wild by causing disruption of behavioral patterns,

including, but not limited to migration, breathing, nursing, breeding, feeding, or sheltering

160 dBgyg re 1 pPa (impulse)

120 dBgys re 1 pPa (continuous)

B Regas operation (DES draught)

I Regas operation (BAL draught)

220

200

315 63 125 250 500 1000

1/1 Octave Center Frequency, Hertz

Regas operation
- Main G/E : 55% x 2

2000

180

160

140

SPL (dB re 1 micropascal @ 1m)

120

4000 8000

W DP operation (DES draught) [l DP operation (BAL draught)

LEVEL A

LEVEL B (impulse)

315 63 125 250 500 1000 2000 4000 8000

1/1 Octave Center Frequency, Hertz

DP operation
- Thruster : 80% loading

4»
However,

thrusters will intermittently be operated
in use at 60% of maximum load.

SPL (dB re 1 micropascal @ 1m)

* Based on 1/3 octave band analysis

B Transit (DES draught) B Transit (BAL draught)

220

R - S
R
LEVEL B (impulse)

140

120

8000

315 63 125 250 500 1000 2000 4000

1/1 Octave Center Frequency, Hertz

Transit
- 19.70(D) / 19.96(B) knots

However,
vessel speed will gradually be redu
near shore. Actual noi: !
LEV
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Sea chest suction speed : 1.5 m/sec Sea chest suction speed : 0.15 m/sec






