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etk R AEEEFT(OGC Senboku Terminal)
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wNumber of Customers I Osaka Gas Osaka Gas Group ' WGas Sales by Volume I Osaka Gas Osaka Gas Group
2010.03 7,041 2010. 03 8,560
201103 7073 201103] ~ 5,681 g 8711 _
2012.03 7.114 201203—ﬂ_ ‘\8,53’4 d
2013.03 » 7,164 2013.03 _m_ 8,554
2014.03 | 7.224 2014.03 __ 8,291
201503 7280 201503 _g_ 8,052
2016.03 | 7340 2016, 03 8.694
0 1,000 2000 3000 4000 5000 6,000 7,000 (1000 household 0 1,000 2,000 3,000 4,000 5,000 6,000 7,003 28.000 9,000 (mition m?)
#45MJ/mN

LNG supply sources

Osaka gas ensures a stable supply with long-term contracts with producing countries.

T "
@ Osaka gas LNG supply sources 900 — @ Osaka gas LNG import
Russia (Okonfy) 809
7 Others 8
. 800 — |—2 b
Satar Senboku Papua New Guinea
LNG Terminals © @ Russia 149
= Oman
5 Qatar 1 30 |
584
600 — 1 Malaysia P o "
=/ Australia 30 145
E Indonesia 75
s o E Brunei a 36
ndonesia
‘ 400 — 349 i ! 103
Australia 9% B
Papua New Guinea 34
M Energy resource reserves 301 204
184
Natural gas | Petroleum Coal 200 = 242 -
Confirmed 6,610 tcf 1.7 trillion bbl i
onfimedeeerveS | (187 trilion m) |270.3 bilion k{00 |0 bilion toe 75
Ratio of f
e o serves | 54.1 years |52.5 years | 110.0 years N 67 i

[BP Statistical Review of World Energy June 2015) ]972"0’3 ]9"8"0 53 1990.03 2000.03 201 0‘03 20]‘:6 03
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Safe and reliable shipment of LNG

LNG tanker ensure the safe and reliable transportation of LNG. The ship’ s hulls have a double-wall
structure and their tanks are made of metals highly resistant to cryogenic temperatures. Every care is
taken during the voyage to ensure the safe transpotation of LNG.
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Structure of Double-walled metal tank

Outer tank Inner tank Insulation

1

Cold resistanpe 75.000ke 1 e
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Structure of Full containment LNG tank

Cold _—Insulation _

resistance !
relief
L N

Inner tank

Steel liner 230,00CHE 58m
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outer tank

’
W—-

/ Steel pipe
Bottom heater pile




KB ELHT R AL LNG AR B R

Terminal Unit Capacity(BAR)
Senboku 1 1 23(£ 1)

Senboku 1 2 4.5(5£2)
Senboku 2 1 18

Senboku 2 2 14

Senboku 2 15 7.5

it 21 190.5
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3. BB (277,000KW x 2)

4 ING &=

5.ING A REF LM

< 2400KW RIARAMARESE

TR TR CRE - TR~ &)
AR CO2 A R Rz K T

BRI Z5R

o Gl B T

HEE S HEASHTIT A E]

e

4. ING A REFI F st -

< 1,450KW ~ 6,000KW S RE#:E

< Boil-off gas F45E(EE)

> ZERRIEIMRORE ~ RE -~ RE)

it: 18 BOG EZEDIBRUAIETE A% Bt
#a[OUg > FIF LNG WUk BOG 2 #iviE
(i BOG FRAL - HHPZERB et &
R SR IRATTRE R -

VY~ KEELHT 2 RERTH

NG 2 REFIH REEIE (C) ING (& (ton/hr) | =
RHEEEER -120 ~ -40 1100 30%
REEHEEELRAE | -150 300 36%

— & AbIRRIE -55 20 50%
BOG [E]UX -120 100 100%
V= -60 ~ -20 10 0%




RBEHrRIE— ~ RSB ER A

Terminal Unit Capacity(kw) | type ILNG usage
Senboku 1 1 2400 DE 83 ton/h
Senboku 2 1 1450 Rankine 60 ton/h
Senboku 2 1 6000 Rankine+DE 150 ton/h

HAfeaEE - T304y A== (1)Rankine cycle system(2)Direct expansion
turbine system(DE) (3)Rankine & DE combined system °

SRILTMR S RE S s (A

Cryogenic power generator

Seawater

ssmsmsmmm)p Natural gas
i Turbine
[ e

(G-enerator
Propane
Liquefied Condenser
propane
Natural gas -
Vaporizer
Generator 1 Generator 2
Power output 1450k W 6,000kW
Power generation : Rankine system
system Rankine system Direct-expansion system
. : h
@ Generator 1(1.450kW) installed in 1979 'ér;'fwaart";“:;gjzf g oy
@ Generator 2(6,000kW) installed in 1982 used 3000t/h 6,000t/h
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FIH NG 2R ZE SRR LB - £ERE  BE - BE

WEOERENEREMNM3/h) | EFR/ERE | LNG (HH
Plant NO.1(Senboku 2) | 7500/7500/200 -/ - 40t /h
Plant NO.2(Senboku 1) | 6500/15000/440 4000 / — |50t/h

Air liguefaction facilities

Air liquefaction flowchart

Circulating nitrogen

A~

»Liquefied argon
P Liquefied oxygen

Low-
pressure
Rectifying
column

= Liquefied nitrogen

Natural gas

Heat exchanger

[

High-
Rectiing | @ S
s column
Air
@ COLD AIR PRODUCTS Co.,Ltd. was established in 1975. COLD AIR PRODUCTS Co. Ltd. CRYO AIR Co.,Ltd.
@ CRYO AIR Co. Ltd. was established in 1991. o | Liouefied oxygen 7.500NmM3/h 6.500Nm3/h
Power cost: Saving of 50% 3 _| Liquefied nitrogen 7.500Nm3/h 15,000Nm3/h
Amount of cooling water: Saving of over 70% §~o i efe arenn 500Nm3/h 440Nm3/h
=3 Gaseous oxygen — 4,000Nm3/h
Start of operation 1983 1993

&R TR ¢ ERAEERGHEER S/

Liquefied carbon dioxide manufacturing facilities

Liquefied carbon dioxide manufacturing
flowchart

Heat exchanger

[ Refrigerant ’
i Natural gas [
Distiller i
I LNG
4’ '“"E ,,,,,
1
Raw material
(Carbon dioxide)

Liquefied
carbon dioxide

@® Unit 1 started operations (Production capacity: 125 ton/day) 1980
® Unit 2 started operations (Production capacity: 110 ton/day) 2004
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3. FCSAUERT 2 BVEFREE 248 > W NEFT~:
BRI A BT 1Y L.N. G 2ME FELILE 43~46000 /m'N > SOBBE T
L% HOETER TS FIAY NG Z4E B 45MJ/m N(10,750keal/ m'N) » 24 i
LPG (i HE#:% » B LPG {F LNG gHy £ ZE M -

Calorific value ~ Odorization
adjustment system

(T
A

City gas 13A

45MJ/m3N
‘—‘ (10,750kcal/meN)
LPG | pg

LPG PUMP yaporizer
tank

Propane, butane

84~134MJ/m3N
(20,000~32,000kcal/m3N)
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