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Outline of gas industry
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Gas industry in Japan

E&P, Liguefaction Shipping

Ksis..

Terminals Customers

LNG
liquefaction plants

9 countries
(long-term contracts)

LNG Tanker
(4,000~10,000km)

[Gas Sale
High dependency on imported Others, 8.26

0 Saibu, 0.73 (26.3%) Tokyo, 11.2
LNG (90%) (2.3%) L

Toho, 3.38
(108%) Osaka, 7.7
(24.7%)

Qatar, Indonesia, Malaysia, Australia, Brunei, etc.
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LNG terminals and pipelines in Japan

Electric Power

City Gas atc.
23.7 42.5
Import million tons million tons
(1,046bcf) (1,876bcf)
Share 36% 64%

FY 2008
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Gas sales and number of customers

(billion m) ) (million)
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« 1.5times increase over 10 years.
« Sharp demand increase in Industrial sector
 Decline in 2008 due to the global recession
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Competitions among energy industry

competitions are also intensified.

In addition to the competitions with other energy sources, gas-vs.-gas

Regulated sector

Small-volume-customers
(less than 100,000m3)
38%

Gas

1L

Other energy sources
(electricity, LPG and
kerosene)

Deregulated sector

Large-volume-customers
(100,000m3 or more)
62%

Other energy sources
(oil, electricity, LPG, etc.)

1T

Gas

1T

Gas




Competitions among energy industry (@)

Competitions, particularly with electricity, are becoming fierce in each field.

Residential
Household heating & Water heating

Cooking appliance
Co-generation, Fuel-cell

Commercial

Co-generation system

seo A1)

Air conditioning system

Cooking & Water heating

Industrial

Co-generation system

Furnaces, boilers

Electricity Oil, LPG etc




Vision of gas industry towards
future growth and market outlook
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Target reduction of GHG emissions in Japan

Japan’s government policy Reducing GHG emissions by

Kyoto Protocol Target 6% from 1990 level between

Achievement Plan (March 2008) 2008 and 2012
Fsorml;IEtti))p ofl\r;ic.i—tterr targlit 15% from the 2005 level
eec rrme iviinister Aso on
o 20T (8% from 1990 level) by 2020
Formulation of mid-term target 25% from the 1990 level
(Prime Minister Hatoyama announced at the UN
by 2020

climate change summit on 22 Sep 2009)

Action plan for Achieving a low 60-80% from the present
carbon society (July 2008) level by 2050
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Vision of gas industry for a low carbon society

Supporting 60-80% reduction of CO2 emissions by expanding the
advanced use of natural gas

The First Further efforts toward
. . Post-Kyoto Period .
Commitment Period y a low carbon society

1. Expanded use of natural gas
2. Advanced use of natural gas (e.g. highly efficient appliances)

3. Deployment of distributed energy systems
4. Maximum introduction of renewables

5. Construction of local
CO, emission volume hydrogen networks

poAalyde SUO!‘.I.D- I I

Reducing CO, emissions from the consumption of other types
of fossil fuels such as oil
Reducing CO, emissions from fossil-fired power stations, etc

awin|oA
uoissiwg

2010 2020 2030 2040 2050
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Primary energy consumption comparison
of the World (CY 2007)
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Source: BP Statistical Review of World Energy, June 2008
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Examples of advanced use of natural gas
(using natural gas with advanced energy conservation technologies)

Efforts to date Future technological development
<STEP 1> <STEP 2>
Selecting Selecting equipment with Technological breakthroughs for
optimum fuel better performance reducing CO, emissions almost to zero
i o 1. Higher heatin
Fuel oil i  Switching | ¢ U-se i v 21 ey
+ highly efficiency (burning of
to natural 2. oxygen, etc.)
conventional efficient ygen, etc.
gas b 2. Higher energy efficiency
burners urners :
(removal of nitrogen,

highly efficient heat
exchange, etc.)
3. CO, sequestration and

CO, emission volume capture

Regenerative burner

100 ——— 75  — — —(45 — — — — — — — » 0
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Natural Gas Potential for CO2 reduction in Japan

More than 35mil.t-C0O2 can be reduced

A23 mil t
Low-carbon Energy 23 mil t  GHGEmission
(Conversion to Natural Gas) mit. 1.36bil.t-CO,/year |

(FY2005)

(Primary energy share 15%—20%) 35mil.t-CO, year equals

. approx. 9% of A30%(0.4bil.t)

A 35 mil.t :
Efficient Use of Energy ‘ 23 mil.t I 12 mil.t ‘

(Co-generation, Efficient device)

XNumbers above are based on the premise of positive political support for natural gas utilization
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Distributed energy systems in a low carbon society

(Smart energy networks)

Photovoltaic
generation ; i

Smart energy networks

Power grid

networks Heat supply

networks

Distributed
energy (4;;6
systems

>
CHP Fuel cell

Renewables Wind power Solar thermal
generation energy

Biogas

Energy
expenditure
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ngl"y efficient H productlon equipmé
10 City gas

Vapor
H fseparatlon type reformer

E Sequestration and capture
w Of hlghly concentrated CO

N

> i«

Highly eff|C|ent CHP system 7

Combination of hlgh temperature fuel cell and gas turbine

Future energy system

~ ntegratlon of advanced technologies ~

,'_l*.‘h
,/ Collective housing |»

I'l.
.iﬂg“\

g [SeNe
rhs: o I, LV

A Center for centrallzed monltorlng - 5
- & % |

Sequestration and capture of
highly concentrated C

CCTS

Carbon dioxide capturej ransportation

L
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Jand storage
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LNG Demand Outlook in Japan
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for Gas Industry

(MTPA)

30

25 |

20 |

15 1

10

/ e
23.7

21.7

m Most of the city gas
companies see FY 2009 as
the bottom of their demand

m AAGR: 2.3% FY 2008-2013

m Demand increase mainly
from industrial customers

2008 2009 2010 2011 2012 2013

Source: Osaka Gas, Toho Gas, Saibu Gas, Shizuoka Gas, Hiroshima Gas, Sendai,
Tokyo Gas and Tokyo Gas estimates
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Long term LNG Demand Outlook
In Japan for Gas Industry

MTPA

10

60
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/'

o

—

—e— TG Estimate

(Based on METI outlook)
—=—MRI| Estimate

(Urban Heat Energy Committee)

2008 2020 2030

LNG Demand is expected to increase towards low carbon society.
Increase rate will change depending on various factors.
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Keys to future gas demand increase

BCompetitive LNG price
BGovernment support
» Support for pipeline construction
& high efficient appliances
BCO2 price
BGlobal economy and Japanese industrial business
conditions

mOIl price



Tokyo Gas future Growth
Plan
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Tokyo Gas---Company Overview

»Established in 1885 = ,:/ Tochigi D h::n j) o
»Japan’s largest gas utility with 10 F\ -
million customers in the Tokyo P Wt o
metropolitan area / s | Ibaraki
»52,310 km pipeline network (\
»Gas sales volume: ~ 14 billion . T S O
m3 _-_H\\—x_h o |
»LNG imports: 10.9 million tons O < s

Long-term contracts with Qatar,
Malaysia, Australia, Brunei,
Indonesia and Alaska

Bodegaura
LNG Terminal

mmmm H|N-pressUrm transmission pipalings

Hign-pres=ure transmissian pipalings
{Under congt ruction)

—— Mexdlum-pressure ransmissian pipalinges

{ ) Proposed year of completion

[ Tokyo Gas' servica Ares

[ TokyoGas' direct and ndrect wholesale area
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TG gas sales outlook (D

— Industrial and Commercial
Gas sales volume

+ 4.2%I/yr (08-13)

billion m3

-Market cultivation in the 200-km area around Tokyo 12

-Expanded gas sales volume for TG power plants

-Value-added energy services

FY08 FY10 FY12
Residential Gas sales volume
. . : ” 0
Prevention of all-electric housing \ b "‘Z + 0.8%l/yr (08-13)
- Cultivation of new <Target for all-electric rate for new g
demand constructions : less than 10%(FY2013)>

- Marketing reinforcement :

(+700,000 customers over 5 year)

FYo08 FY10 FY12
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TG gas sales outlook 2

- Steady growth in the city gas sales volume and number of customers

(billion m3, 45MJ/m3) (10 thousand customers)
— 1,200
+ 3%l/yr 16.4 billion m3 11.2 million
16 . / -
13.9 hillion m3 $customers
4 1,100
12 7“7
10.5 million { 1,000

81 customers

1 900

800

FY08 FY09 FY10 FY11l Fyi12 FY13
[ JResidential [ ]Commercial [ Jindustrial [ ] Wholesale —§— Customer

(>%Including electric demand) number
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Potential Industrial and Commercial
City Gas Demand of Tokyo Gas

Further cultivation of 200km-area-around-Tokyo

CGS/Power
0.3billion m

Fuel conversion

- s Fuel conversion
1.7billion m

5.1billion m

100-200km area:

-IIKIm ar . .
240 illlem Potential 9 billion m3

4

6.5 MTPA LNG equivalent

CGS/Power 100-k_m area:3
1.9billion m 7.0 billion m
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Major Plans of Infrastructure
Developments

. . o Schedul
2 o _ ! ¥l Facilities
s, _ J e

Guna Pref ; Hlmm-lﬂnl.a Line s

\
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ﬁnni Line 1 i A HiLa i Phasel ’ 2009
s W1 NG Terminal /‘
e ~-- Chiba-Kashima Line 2011
1 E i 1 1fhh
: - — | Around
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7 [ . . N
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e S s NN B N Hitachi-Moka Line 2017 |1
O il L 1 2 B ] A i : /
I,.-' ‘famanashj Fref \H.f.,-:-r.' t" ey : i "'# ~ ﬁgalsr&a;er?mal 2913' g
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L [ 7 AN S ol the 2013
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A I B B~ S0 e i (NG siorage
v FRRERE ™ (21 5t Ongishima _'_n,;’,‘_’:m“m',,,_, Chuo Line, Phase II 2010
N | | LNG Terminal sramesinzanes
./ S ,.,_Jrl 3 ] Teko G G sevce s ] o
EEVEERNN o YW 0050 of sond out gt pm,m — o R e Shin-Negishi Line 2013
. _.;' 1 H”'IF‘I]IHHHC Terminal 4 ] Srien wmaned oo purion k h
- : ; Yokohama Line,
Phase II 2013




IEEJ: April 2010

Energy Service

Customer S site

: Customer’s Asset Supply for remainder of load
Customer’s Benefit S :
Existing Existing <1]: Power Company
N i Substation 5
- No initial Investment (Off B/S) Bollers = . ;
- Energy Cost Reduction 1000 g | Facility A
- Energy Savings =

- Reduction of GHG emissions Energy Savings

A
-l

Natural Gas Steam ‘ Electricity ‘

Supply Supply Supply

: =/ Asset Management
Cogeneration System, by ENAC

Tokyo Gas

ENAC’s Asset
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Summary

B Gas demand expected to be increased 2010
onward (especially in industrial sector) towards
low carbon society

B Future growth of gas market depends on
various factors (competitive LNG price,
government support ,CO2 price, etc).
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Thank you!

Contact: report@tky.ieej.or.ip
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