EHEAFRELIRIILT—ZE2RE
FEOETFNOREEERS

201443510 ERIF/NLF—H0>

EFRTFN+—1%E FIFH R
RRAF #H%
AXIFNF—EFHITT HF5IER — HFES



1EE
TR)LE ENEX7o7A~A%5

WEO 2013
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China is the main driver of increasing energy demand in the current decade,
but India takes over in the 2020s as the principal source of growth
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Figure 2.12 = Net oil and gas import/export shares in selected regions in the
New Policies Scenario
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Should China and India join the |IEA?

Net oil imports of selected countries in the New Policies Scenario 2013 (mb/d)

25

OECD China & India

Asia becomes the unrivalled centre of the global oil trade as the region draws in a
rising share of the available crude 9
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Contributions to global oil production growth

Conventional: WEO 2013
) B 2013-2025
Middle East
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Brazil

Rest of the world

Unconventional:
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coal/gas-to-liquids, & other
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mb/d

The United States (light tight oil) & Brazil (deepwater) step up until the mid-2020s,
but the Middle East is critical to the longer-term oil outlook
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Figure 3.4 = Change in annual natural gas production in selected countries
in the New Policies Scenario
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プレゼンター
プレゼンテーションのノート
China, which sees output triple to almost 320􏰃bcm from 103􏰃bcm in 2011, will depend on progress with unconven􏰂onal gas and also on the widespread and 􏰂mely implementa􏰂on of reforms in the pricing of wholesale gas, announced by the Chinese government late in 2011. 
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プレゼンター
プレゼンテーションのノート
Natural gas has  never had a global market, LNG, which is the only technological option for intercontinental gas transportation is only around 10% of global gas consumption. A large proportion of global gas is consumed at regulated prices in the Middle East, the Former Soviet Union and several Asian countries. The only region with genuine market where the dynamics of supply and demand sets prices is North America, whereas oil price indexed long term contracts have traditionally played and major role in both Europe and Asia. Note that efficient markets do not necessarily mean low prices. In the decade before the shale revolution the depletion of conventional gas in the US often led to a tight supply demand balance and very high prices – this is not a market failure it is a market success and such price signals were instrumental to provide incentives for shale development. Nevertheless, in the past decade a convergence took place, and by 2009 there seemed to have been something like a global price of gas, with Asia, Europe and  North America less than 10% from each other. 

Then, the last 3 years witnessed an amazing disconnect. The shale revolution crashed North American  prices at exactly the same time as persistent oil indexation drove them to a record level in Asia. This is a massive competitiveness burden on Asian economies and will jeopardize the potential energy security and sustainability contribution of gas. The potential contribution by competition is seen in Europe which also lacks shale gas and has a growing import dependency , yet much lower prices than Asia because competition has started to work there. 
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Japanese price level that would support redirections of different sources
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プレゼンター
プレゼンテーションのノート
The very large price differential between the United States and Japan is often quoted but is itself not an indication of a market misfunctioning. Shale gas transformed North America into a gas island. In the absence of liquifacton capacity in the US, there is no physical way to get the gas out no matter how high the price differences. Of course there is strong investor interest in liquifaction, but it will take the rest of this decade for it to make a difference. In the meantime there are also large and persistent price differences with Europe that require much more explanation. Both Europe and Japan imports LNG, and both regions have ample gasification capacity.  Gas demand is very weak in Europe and many companies struggle to fullfill their offtake obligations. Once the gas is liquified, from a technical point of view it is not very difficult to ship it to Asia instead of Europe, although the distance and thus the shipping cost is usually higher. However, IEA analysis shows that Japanese spot prices are consistently higher than the level that would support the redirection of cargos from various major producers. Even Algerian LNG which is produced 500 km from Europe but over 10000 from Japan would see it more profitable to ship it to Japan than to Europe. Yet this does not happen, and in this case the reason is not physical, but contractual and institutional: destination clauses and take or pay contracts lock in suppliers, and a lack of a trading hub in Asia makes it difficult to execute trades. The effects are not trivial: even without making any assumptions on North American LNG, the Japanese yearly import bill is over 10 billion dollars higher than what we could see in a properly integrated LNG market. This is considerably more than the support for renewables in Japan.
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WEO 2013

Indicative economics of LNG export from the US Gulf Coast (at current prices)
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New LNG supplies accelerate movement towards a more interconnected global

market, but high costs of transport between regions mean no single global gas price
16
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Russian Gas Infrastructure

S producing region —— Existing gas pipeline

LRINE, —— Pipeline plannecd/urider const.
* Existing LNG export terminal
¥r Planned LNG export terminal

The boundaries and names shown and the designations used on maps included in this publication do not imply official endorsement or acceptance by the IEA.

Source: IEA
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JAPAN
Introduction - Chiyoda’s Hydrogen Supply Chain Outlook
« Chiyoda established a complete system which enables economic H2 storage and transportation.
 MCH, an H2 carrier, stays in a liquid state under ambient conditions anywhere.
________ S
Power Gen. :
City Gas !
Mobility :
|
I
I
)

By-Product :_ - _

Reforming b vuobll o8 o
Gasification [ESWETC Petro Refining

| ¥ 1% Chemicals
- B B 00000 e — g
i Steel Mills |
ehydrog
TOL: toluene, MCH: €02 Recygle :
(Reverse Shift) ]
* H2 Supply of a 0.1-0.2mmtpa LNG equivalent scale (M.E. to Japan) could be feasible. CHIYODA
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An Energy Coup for Japan: ‘Flammable Ice’

Photo by JOGMEC

Resource estimates vary by several orders of magnitudes, with many falling between 1000 and
5000 tcm, or between 300 and 1500 years of production at current rates. The USGS estimates
that gas hydrates worldwide are more than 10 to 100 times as plentiful as US shale gas reserves.
The Japanese government aims to achieve commercial production in ten to fifeen years, i.e. by
the mid- to late-2020s. (IEA WEO2013)

20
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Figure 5.3 = Electricity generation by source in the New Policies Scenario
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プレゼンター
プレゼンテーションのノート
原子力は２０２０年までに２０％に回復するが、その後２０３５年に１５％まで減少。
化石燃料と原子力は２０１０年の９０％から７３％へ。　穴は太陽光（＋５１GW）、風力（＋２３GW）などの再生可能エネルギーが埋める。（水力９％、バイオ４％、風力６％、太陽光６％、地熱２％）
Over the Outlook period, the share of nuclear in total generation recovers to 20% by 2020, but then falls back once again to 15% in 2035 (Figure 6.13). 
Continuing and expanding some of the conservation measures helps to limit the need for additional generation to less than 80 TWh between 2010 and 2035. Along with nuclear, fossil fuels contribute a declining share of power generation; combined with nuclear, their share of total generation, drops from 90% in 2010 to around 75% by 2035. Renewables increase to meet the projected increase in demand and the 130 TWh fall in generation from nuclear and fossil fuels. While hydro capacity increases by only 7 GW during the Outlook period, non-hydro renewables capacity increases by about 80 GW, led by solar PV and wind. High feed-in tariffs drive solar PV to increase by 51 GW from 2011 to 2035 – equal to over three-quarters of world installed capacity in 2011. Wind capacity increases by some 23 GW – equal to almost half of all the wind capacity in the United States in 2011. 
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Generations of Nuclear Energy
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Figure 5.12 = Nuclear power installed capacity by region in the New
Policies Scenario
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REACTORS DESIGNED, BUILT,
a. OPERATED BY AIJ
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Figure 1-8. Reactors developed by Argonne
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iSRS E I (Integral Fast Reactor) & ‘.
S e I ELE

B (Pyroprocessing)
Pyroprocessing was used to demonstrate the

EBR-Il fuel cycle closure during 1964-69

Tm'II

Assembly Dismantling
and Reassembling (AIR CELL)

Fuel Transfer Corridor

Reactor Vessel

Fuel Pin Pyroprocessing
and Refabrication (ARGON CELL)

IFR has features as Inexhaustible Energy Supply ,Inherent Passive Safety ,Long-term
Waste Management Solution , Proliferation-Resistance , Economic Fuel Cycle Closure
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LR Pyroprocessing

AWZg\ One-time processing of
: t 700 tons of LWR spent fuel

35 tons

. . 575 tons
Fission { provides long-life fuel supply Uranium
Products
Initial 80 tons Uranium
Inventory 10 tons Actinides
' Annual Budget .
I
Disposal 1000 MWe :
I
(300-year IFR i
lifetime) :
l
I
I
I
S

Actinides 1.0 tons Fission Product

I
I
I
| < : 1.5 ton
1.0 tons : Uranium Makeup
Fission :

Products 1 On-site Pyroprocessing

E{> 0.5 tons excess actinides

For new IFR startup

12.0 tons U 10.5 tons Uranium
1.5 tons 2.0 tons Actinides
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Technical Rationale for the IFR

v~ Revolutionary improvements as a next
generation nuclear concept:
— Inexhaustible Energy Supply
— Inherent Passive Safety
— Long-term Waste Management Solution
— Proliferation-Resistance
— Economic Fuel Cycle Closure
v~ Metal fuel and pyroprocessing are key to
achieving these revolutionary improvements.

v~ Implications on LWR spent fuel management

Dr. YOON IL CHANG
Argonne National Laboratory



Loss-of-Flow without Scram Test in EBR-II
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Joint Program on Pyroprocessing with
Japan

v Central Research Institute of Electric Power industry
(CRIEPI): $20 million cost sharing signed in July 1989.
v/ CRIEPI and Japan Atomic Power Company jointly
representing Federation of Electric Power Companies
(FEPC): Additional $20 million added in October 1992.
v~ Tokyo, Kansali, and Chubu Electric Power Companies:
$6 million for LWR feasibility study signed in July 1992.
v~ Power Reactor and Nuclear Fuel Development
Corporation (PNC): $60 million cost sharing program
agreed to in February 1994, but canceled by DOE.

v~ These joint programs ended when the IFR Program was

terminated in October 1994.

Dr. YOON IL CHANG
Argonne National Laboratory



Importance of LWR Pyroprocessing Demonstration

v~ The public views adequate nuclear waste management as a
critical linchpin in further development of nuclear energy.
v~ The backend of the nuclear fuel cycle cannot be addressed
iIndependent of the next-generation reactor options. A systems
approach is required.
v Basically, three options exist:
— LWR once-through only and direct disposal of spent fuel
— PUREX reprocessing and MOX recycle in LWRS in interim
— LWR once-through, followed by pyroprocessing and full recycle
In fast reactors
v~ A key missing link for decision making is a pilot-scale

demonstration of pyroprocessing for LWR spent fuel.

Dr. YOON IL CHANG
Argonne National Laboratory



A Plausible Path forward Option

v As an immediate step, develop a detailed conceptual design and
cost/schedule estimates for a pilot-scale (100 ton/yr)
pyroprocessing facility to treat LWR spent fuel.

— This will provide data for industry to evaluate viability.
v Follow with a construction project for 100 ton/yr LWR
pyroprocessing facility to validate economics and commercial
viability.
v’ In parallel, initiate an IFR demonstration project based on GEH’s
PRISM Mod-B (311 MWe).

— Licensing preparations

— Negotiations with the U.S. industry and international partners
v~ A modest sized prototype demonstration project on a DOE site

can be done at a fraction of the cost.
— A vital project to preserve the technology base and develop next-
generation engineers for the future.

Dr. YOON IL CHANG
Argonne National Laboratory
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S-PRISM Nuclear Steam Supply System
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BExtending PRISM.. .recycling used LWR fuel
closes the nuclear fuel cycle with two technologies. ..

Benefits include:
- Waste halfHife ... 300-500 years
* Uranium energy ---extracts 90%
* Non—proliferation --no plutonium separation
- Environmentally responsible ---dry process

Advanced Recycle Reactor - PRISM
A

'

.5; 3} HITACHI

Copyright 2013 GE Hitachi Nuclear Energy —International, LLC—All rights reserved 19



Transuranic disposal issues
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Costs of Electricity Generation by Sources ol
. Sensitivity to CO2 Prices and Discount Rates lea
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“Projected Costs of
40 - Generating
Electricity” by IEA &

NEA 2010
20 -

Levelised Cost of Electricity, LCOE 5% and 10% ($/MWh)

Nuclear ' Coal ' Coal w. CCS ' Gas Wind

To bolster competitiveness of low-carbon technologies such as nuclear, renewables and
CCS, we need strong government action to lower the cost of financing
and a significant COz price signal to be internalised in power markets.
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Cumulative energy-related CO, emissions

Total emissions
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‘Carbon budget’ for2° C

Remaining
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\
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WEO 2013

Non-OECD countries account for a rising share of emissions, although 2035 per capita

levels are only half of OECD;

the 2 ° C ‘carbon budget’ is being spent much too quickly
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IEA WEO2012

Can we build 16 GW of nuclear power plants a year?

+ Can we build 60 GW of wind power plants a year? (2010 =198 GW)
+ Can we build 50 GW of Solar PV capacities a year? (2010 = 38GW)
And CO2 price will be more than $120 per ton.
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Natural Gas Import Infrastructure in Europe

European Import Infrastructure
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JAPAN

Power Grid Connection in Europe

Physical energy flows between European countries, 2008 (GWh)
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“Energy for Peace in Asia”

Demand Leveling (Time Zone & Climate Difference)
Stable Supply (through regional interdependence)
Fair Electricity Price

. 1EE
New Vision?
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Presentation by Mr. Masayoshi SON
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Natural Gas Infrastructure Vision (As of September 2013)
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プレゼンター
プレゼンテーションのノート
This is the latest proposal by the Secretariat of Northeast Asian Gas & Pipeline Forum.

Although it does not matter whether natural gas should be imported by pipeline or LNG to this region, but the most important thing is to import and utilize such natural gas as with reasonable lower price as possible in each country.

As a good example in Europe, we should promote the similar activities as undertaken in Europe led by Dr.Luigi Mianti of ENI, Italy in 1970’s. 

I do hope NAGPF or Northeast Asian Gas & Pipeline Forum could be a kind of international platform for discussing and promoting the gas pipeline network in this region as in Europe for our future Energy ,Environment and Food Security in Northeast Asia.


HARDHANLTF74L 8

do not imply official endorsement or acceptance by the IEA.
Source; Country submission (compiled by ANRE from data provided by relevant companies).
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プレゼンター
プレゼンテーションのノート
日本の電力及びガス市場が、地域間の連系が十分ではない。この図においては、とても大きな地域（大きな円）がとても小さな送電容量（細い線）で他の地域とつながっている。もし各地域の電源が一層共有されれば、供給安全保障及び経済効率性に利益をもたらすであろう。また、重要なことには、より良いルールや規制が既存資源の共有を促す。これは、財政支出を伴わずに新しいエネルギー資源を手に入れることに近い。
系統連係接続の強化は、風力や太陽光といったいわば安定的でない再生可能エネルギーの開発及び普及をも促す。
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