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Figure 2.3 ٲ  World primary energy demand by fuel in the New Policies 
Scenario
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Renewables increases by 80%, Nuclear by 60%. But Fossil Fuels continue to be major sources 
of energy, though their share drops from 81% to 75% in 2035.	
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Blockage	
  of	
  the	
  Strait	
  of	
  Hormuz	
  may	
  push	
  Japan	
  into	
  
the	
  Economic	
  Death	
  Spiral.	
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(20% of global demand  
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1974 disruption was 4.3mbd.　1979 was 5.6mbd.　Hormuz blockage is１３ mbd. 

IEA Petroleum Strategic Stock can relieve 2mbd 
disruption for 24 months. 



Should China and India join the IEA?	
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•  Growing Asian 
economies will 
shape the global 
energy future – 
where will their 
policy decisions 
lead us ? "

•  It is China and 
India’s interest to 
join the IEA.	


Role of the IEA in a Time of 
Unprecedented Uncertainties.	
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Figure 2: China’s Import Transit Routes 

China’s Import Transit Routes	
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Golden	
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ƉƌŽĚƵĐƟŽŶ͘��ŶĚ�ŝƚ�ƌĞŵĂŝŶƐ�ǀĞƌǇ�ƵŶĐĞƌƚĂŝŶ�ŝŶ�ŵŽƐƚ�ĐĂƐĞƐ�ŚŽǁ�ĐŽƐƚůǇ�ŝƚ�ǁŝůů�ďĞ�ƚŽ�ƉƌŽĚƵĐĞ�
ƵŶĐŽŶǀĞŶƟŽŶĂů� ŐĂƐ� ŐŝǀĞŶ� ƚŚĂƚ� ŽƵƌ� ƵŶĚĞƌƐƚĂŶĚŝŶŐ� ŽĨ� ƚŚĞ� ƌĞƐŽƵƌĐĞ� ďĂƐĞ� ŝƐ� ƐƟůů� ƌĞůĂƟǀĞůǇ�
limited. 

Figure 4.5 ٲ  Unconventional gas production in leading countries in the New 
Policies Scenario, 2035
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dŚĞ� ƚĞĐŚŶŽůŽŐŝĞƐ� ĂŶĚ� ŬŶŽǁͲŚŽǁ� ĞǆŝƐƚ� ĨŽƌ� ƵŶĐŽŶǀĞŶƟŽŶĂů� ŐĂƐ� ƚŽ� ďĞ� ƉƌŽĚƵĐĞĚ� ŝŶ� Ă�ǁĂǇ�
ƚŚĂƚ�ƐĂƟƐĨĂĐƚŽƌŝůǇ�ŵĞĞƚƐ�ƚŚĞƐĞ�ĐŚĂůůĞŶŐĞƐ͕�ďƵƚ�Ă�ĐŽŶƟŶƵŽƵƐ�ĚƌŝǀĞ�ĨƌŽŵ�ŐŽǀĞƌŶŵĞŶƚƐ�ĂŶĚ�
ŝŶĚƵƐƚƌǇ� ƚŽ� ŝŵƉƌŽǀĞ�ƉĞƌĨŽƌŵĂŶĐĞ� ŝƐ� ƌĞƋƵŝƌĞĚ� ŝĨ�ƉƵďůŝĐ�ĐŽŶĮĚĞŶĐĞ� ŝƐ� ƚŽ�ďĞ�ŵĂŝŶƚĂŝŶĞĚ�Žƌ�
ĞĂƌŶĞĚ͘�/Ŷ�ůŝŐŚƚ�ŽĨ�ƚŚĞƐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ͕�ŝŶ�DĂǇ�ϮϬϭϮ�ƚŚĞ�/���ƉƵďůŝƐŚĞĚ�Ă�WEO special report, 
Golden Rules for a Golden Age of Gas͕�ǁŚŝĐŚ�ĂŶĂůǇƐĞĚ�ƚŚĞ�ƉƌŽƐƉĞĐƚƐ�ĨŽƌ�ƵŶĐŽŶǀĞŶƟŽŶĂů�
ŐĂƐ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ƉƌŽƉŽƐĞĚ�Ă�ƐĞƚ�ƉƌŝŶĐŝƉůĞƐ�ƚŚĂƚ�ĐŽƵůĚ�ĂůůŽǁ�ƉŽůŝĐǇ�ŵĂŬĞƌƐ͕�ƌĞŐƵůĂƚŽƌƐ͕�
ŽƉĞƌĂƚŽƌƐ� ĂŶĚ�ŽƚŚĞƌ� ƐƚĂŬĞŚŽůĚĞƌƐ� ƐĂƟƐĨĂĐƚŽƌŝůǇ� ƚŽ� ĂĚĚƌĞƐƐ� ƚŚĞ� ĞŶǀŝƌŽŶŵĞŶƚĂů� ĂŶĚ� ƐŽĐŝĂů�
ŝŵƉĂĐƚƐ�ŽĨ�ƵŶĐŽŶǀĞŶƟŽŶĂů�ŐĂƐ�ĚĞǀĞůŽƉŵĞŶƚƐ�ĂŶĚ͕� ƚŚĞƌĞďǇ͕�ĂůůŽǁ� ŝŶǀĞƐƚŵĞŶƚ� ŝŶ� ƚŚĞŵ�ƚŽ�
proceed (IEA, 2012a). They are designed to achieve a level of environmental performance 
ĂŶĚ� ƉƵďůŝĐ� ĂĐĐĞƉƚĂŶĐĞ� ƚŚĂƚ� ĐĂŶ� ŵĂŝŶƚĂŝŶ� Žƌ� ĞĂƌŶ� ƚŚĞ� ŝŶĚƵƐƚƌǇ� Ă� ͞ƐŽĐŝĂů� ůŝĐĞŶĐĞ� ƚŽ�
ŽƉĞƌĂƚĞ͟�ǁŝƚŚŝŶ�Ă�ŐŝǀĞŶ� ũƵƌŝƐĚŝĐƟŽŶ͕�ƉĂǀŝŶŐ�ƚŚĞ�ǁĂǇ� ĨŽƌ� ƚŚĞ�ǁŝĚĞƐƉƌĞĂĚ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�
ƵŶĐŽŶǀĞŶƟŽŶĂů�ŐĂƐ�ƌĞƐŽƵƌĐĞƐ�ŽŶ�Ă�ůĂƌŐĞ�ƐĐĂůĞ�;ďĞǇŽŶĚ�ƚŚĞ�ůĞǀĞůƐ�ŚŝƚŚĞƌƚŽ�ŝŶĚŝĐĂƚĞĚ�ŝŶ�ƚŚŝƐ�
ĐŚĂƉƚĞƌͿ͕�ďŽŽƐƟŶŐ�ŽǀĞƌĂůů�ŐĂƐ�ƐƵƉƉůǇ�ĂŶĚ�ŵĂŬŝŶŐ�ƚŚĞ�ŐŽůĚĞŶ�ĂŐĞ�ŽĨ�ŐĂƐ�Ă�ƌĞĂůŝƚǇ͘�
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Technically recoverable resources amount to 790tcm or more than 230 years of production 
at current rates. 
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� PART �2: � �GAS � �͸��INVESTMENTS �IN �PRODUCTION �

MEDIUMͲTERM �OIL �AND �GAS �MARKETS �2010� 229�

Russian�Gas�Infrastructure�

 
Source:  IEA 

The�Eastern�Siberia�Program�

Developments� in� the� Eastern� and� Far� East� regions� have� become� the� second� priority� of�Gazprom�
under� the�name� ‘Eastern� Siberia� Program’.� The�project� appeared� firmly�on�Gazprom’s� strategy� in�
June�2009,�after�years�of�discussions�and� the�September�2007�Order.�This�order�calls� for�a�parallel�
development�of�production,�transmission,�gas�processing�and�chemical� industries� in�Eastern�Siberia�
and� the� Far� East,� with� potential� gas� exports� to� China� and� other� Asian� countries.� Gazprom� was�
appointed�as� the�Program�execution�coordinator.�These�projects�are�even�more�challenging�as� the�
region�is�largely�undeveloped�and�poorly�explored,�apart�from�Sakhalin�2.�One�should�distinguish�the�
fields�located�in�the�Far�East�(Sakhalin,�Kamchatka)�from�the�other�fields�in�Eastern�Siberia.�

The�Eastern�Siberia�program�would�develop� fields�such�as�Kovykta�and�Chayandinorskoye�both� for�
local�consumption�and�export.�These�fields�could�either�be�linked�to�the�Eastern�pipeline�system�and�
possibly�then�to�China�or�to�the�Western�system�entering�the�NorthͲwest�of�China.�The�Kovykta�field�
is�owned�by�RUSIA�Petroleum,�in�which�TNKͲBP�holds�63%.�In�2007,�TNKͲBP�agreed�to�cede�its�share�
to� Gazprom� after� failing� to� fulfil� the� license� terms:� TNKͲBP� could� not� bring� output� to� the� levels�
stipulated�due�to� low� local�demand�and�because�Gazprom�has�a�monopoly�on�Russian�gas�exports.�
However,� the�deal�was�never�completed:� talks�between�TNKͲBP�and�Gazprom�over� the�sale�of� the�
assets�had�previously�broken�down�as�the�companies�were�unable�to�agree�on�a�price.�The�fact�that�
Gazprom�may�not�have�sufficient�financing�to�develop�all�projects�(on�top�of�Yamal�and�Shtokman)�
may�well�play�in�the�favour�of�a�positive�decision�being�taken�for�a�strong�IOC�partner�to�develop�the�
Eastern�fields,�given�the�geopolitical�interest�to�develop�this�region�sooner�rather�than�later.�

Production� from� Sakhalin�2� started� in�early�2009,�and�production� from� Sakhalin�3� is�expected� for�
2014.�The�ES�2030� is�rather�optimistic�regarding�this�region�with�production�reaching�35Ͳ40�bcm�by�
the�end�of� the� first�stage�and�rising�progressively� to�around�85�bcm�by�2030.�Gazprom� is�currently�
developing� the�gas� transmission� system� from�Sakhalin� to�Khabarovsk�and�Vladivostok,�and� started�
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Mid-Term Oil & Gas Market 2010, IEA	
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ǁŚĞƚŚĞƌ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ŐĂƐ�ƌĞĐŽǀĞƌĞĚ�ƉĞƌ�ǁĞůů�ĞǆĐĞĞĚƐ�ƚŚĞ�ǁĞůů�ĐŽŶƐƚƌƵĐƟŽŶ�ĐŽƐƚƐ͘�/Ĩ�
we take a well cost of $5 million and 1 bcf recovery per well, then a dry gas well clearly 
ƌĞƋƵŝƌĞƐ�ƉƌŝĐĞƐ�ŝŶ�ĞǆĐĞƐƐ�ŽĨ�ΨϱͬD�ƚƵ͘6 

�Ƶƚ� ŝĨ� ƚŚĞ� ŐĂƐ� ĐŽŶƚĂŝŶƐ� E'>Ɛ͕� ǁŚŽƐĞ� ǀĂůƵĞ� ŝƐ� ůĂƌŐĞůǇ� ŝŶĚĞǆĞĚ� ƚŽ� Žŝů� ƉƌŝĐĞƐ7 (with, for 
example, a value of $40 per barrel for a mix of ethane, butane, propane and condensate), 
ĨŽƌ�ƚŚĞ�ƐĂŵĞ�ǁĞůů�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ŐĂƐ�ƉƌŝĐĞ�ŐŽĞƐ�ĚŽǁŶ�ƚŽ�ΨϭͬD�ƚƵ�ĨŽƌ�ŐĂƐ�ǁŝƚŚ�Ă�ϰϬй�ůŝƋƵŝĚ�
ĐŽŶƚĞŶƚ� ;ĐĂůĐƵůĂƚĞĚ� ŽŶ� ĂŶ� ĞŶĞƌŐǇͲĞƋƵŝǀĂůĞŶƚ� ďĂƐŝƐͿ� ;&ŝŐƵƌĞ� ϰ͘ϳͿ͘� ^Ž�ǁĞƚ� ŐĂƐ� ƉůĂǇƐ�ǁŝƚŚ�
ůŝƋƵŝĚ�ĐŽŶƚĞŶƚ�ŝŶ�ĞǆĐĞƐƐ�ŽĨ�Ϯϱй�ĂƌĞ�ƉƌŽĮƚĂďůĞ�ĞǀĞŶ�Ăƚ�ĐƵƌƌĞŶƚ�,ĞŶƌǇ�,Ƶď�ŐĂƐ�ƉƌŝĐĞƐ͘�dŚĞ�
ƌĞƐƵůƟŶŐ�ďŝĂƐ�ƚŽǁĂƌĚƐ�ĞǆƉůŽŝƚĂƟŽŶ�ŽĨ�ůŝƋƵŝĚͲƌŝĐŚ�ƐŚĂůĞ�ŐĂƐ�ƉůĂǇƐ�ďŽŽƐƚƐ�E'>Ɛ�ƉƌŽĚƵĐƟŽŶ�
ŝŶ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ͕�ǁŝƚŚ�ŽƵƌ�ƉƌŽũĞĐƟŽŶ�ƉĞĂŬŝŶŐ�Ăƚ�ϯ�ŵďͬĚ�ŝŶ�ϮϬϮϬ͘�/Ŷ�ƚŚĞ�ůĂƩĞƌ�ƉĂƌƚ�ŽĨ�
ƚŚĞ�ƉƌŽũĞĐƟŽŶ�ƉĞƌŝŽĚ͕�ŚŽǁĞǀĞƌ͕ �ǁĞ�ĞǆƉĞĐƚ�ƚŚĞ�ƌŝĐŚĞƐƚ�ŐĂƐ�ƚŽ�ďĞŐŝŶ�ƚŽ�ďĞ�ĚĞƉůĞƚĞĚ͕�ǁŝƚŚ�
Ă�ƌĞƐƵůƟŶŐ�ŵŽǀĞ�ďĂĐŬ�ƚŽǁĂƌĚƐ�ĚƌŝĞƌ�ŐĂƐ�ƉƌŽĚƵĐƟŽŶ�;Ă�ĐŽŶƐŝĚĞƌĂƟŽŶ�ƚŚĂƚ�ƵŶĚĞƌƉŝŶƐ�ŽƵƌ�
ĂƐƐƵŵƉƟŽŶ�ŽĨ�ƌŝƐŝŶŐ�ŶĂƚƵƌĂů�ŐĂƐ�ƉƌŝĐĞƐ�ŝŶ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐͿ͘

Figure 4.7 ٲ  Relationship between break-even price (gas price needed 
to recover well costs) and the liquid content of the gas 
produced
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dŚĞ�ĞǆƚƌĞŵĞ�ĐĂƐĞ�ŝƐ�ƚŚĂƚ�ŽĨ�ĂƐƐŽĐŝĂƚĞĚ�ŐĂƐ�ƉƌŽĚƵĐĞĚ�ĨƌŽŵ�Žŝů�ǁĞůůƐ͕�ƐƵĐŚ�ĂƐ�ůŝŐŚƚ�ƟŐŚƚ�
Žŝů�;ŝĨ�ŵŽƌĞ�ƚŚĂŶ�ϱϬй�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ĐŽŶƚĞŶƚ�ŝƐ�ŝŶ�ƚŚĞ�ůŝƋƵŝĚ͕�Ă�ǁĞůů�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ďĞ�ĂŶ�
Žŝů�ǁĞůůͿ͘�/Ŷ�ƚŚĞƐĞ�ĐĂƐĞƐ͕�ŐĂƐ�ŝƐ�ĞƐƐĞŶƟĂůůǇ�Ă�ĨƌĞĞ�ďǇͲƉƌŽĚƵĐƚ�;ĂƉĂƌƚ�ĨƌŽŵ�ƐĞƉĂƌĂƟŽŶ�ĂŶĚ�
ƉƌŽĐĞƐƐŝŶŐ�ĐŽƐƚƐͿ͘��ƐƐƵŵŝŶŐ�ĂŶ�ĂǀĞƌĂŐĞ�ŐĂƐ�ĐŽŶƚĞŶƚ�ŽĨ�Ϯϱй�ĨŽƌ�ůŝŐŚƚ�ƟŐŚƚ�Žŝů�ǁĞůůƐ͕�ŽƵƌ�
ůŝŐŚƚ�ƟŐŚƚ�Žŝů�ƉƌŽũĞĐƟŽŶƐ�ĂĐĐŽƵŶƚ�ĨŽƌ�ĂŶ�ĂĚĚŝƟŽŶĂů�Ϯϱ�ďĐŵ�ŽĨ�ŐĂƐ�ƚŽ�ƚŚĞ�h^�ŵĂƌŬĞƚ�ŝŶ�
ϮϬϭϱ͕�ƌŝƐŝŶŐ�ƚŽ�ϯϱ�ďĐŵ�ŝŶ�ϮϬϮϱ͕�ŽŶ�ƚŚĞ�ĂƐƐƵŵƉƟŽŶ�ƚŚĂƚ�ƚŚĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝƐ�ĚĞǀĞůŽƉĞĚ�
ƚŽ�ŵĂƌŬĞƚ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�ŐĂƐ�ƌĂƚŚĞƌ�ƚŚĂŶ�ũƵƐƚ�ŇĂƌĞ�ŝƚ͘

ϲ͘ഩϭ�D�ƚƵ�ĐŽƌƌĞƐƉŽŶĚƐ�ƚŽ�ĂďŽƵƚ�ϭ�ϬϬϬ�ĐƵďŝĐ�ĨĞĞƚ�ĨŽƌ�ĚƌǇ�ŐĂƐ͘
ϳ͘ഩZĂƉŝĚ� ŐƌŽǁƚŚ� ŝŶ�E'>Ɛ� ŝŶ�EŽƌƚŚ��ŵĞƌŝĐĂ�ŚĂƐ�ĚĞͲůŝŶŬĞĚ�E'>Ɛ� ĂŶĚ�Žŝů� ƉƌŝĐĞƐ� ĨŽƌ� ƚŚĞ�ŵŽŵĞŶƚ͕� ďƵƚ� ƚŚĞƐĞ�ŵĂǇ�
reconnect when investment in petrochemical plants and refineries to use more NGL feedstock materialises.
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The higher the oil price goes, the lower the gas price becomes. 
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Impact of US LNG and Nuclear restarting	
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Winners and Losers of the Shale Revolution	
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 Figure 20

Map of the Japanese Gas Grid
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2010 (planned)

Hachinohe LNG terminal
Nippon Oil Corporation
4 500 kl (1 tank)

Takamatsu plant
Shikoku Gas
10 000 kl (1 tank)

Sakaide LNG plant
Sakaide LNG

2010 (planned)

Chikkou plant
Okayama Gas

7 000 kl (1 tank)

Joetsu thermal
power plant

Chubu Electric
2012 (planned)

Joetsu LNG
terminal

Teikoku Oil
2013 (planned)

Wakayama power plant
Kansai Electric
~2017 (planned)

Senboku No. 2 LNG
terminal
Osaka Gas
1 585 000 kl
(18 tanks)

Hakodate port plant
Hokkaido Gas
5 000 kl (1 tank)

LNG terminal
(in operation)

Satellite terminal for
domestic vessels (in operation)

LNG terminal
(planned/under construction)

Main pipeline network

Satellite terminal
(in operation/under construction)

Pipeline planned
or under construction

Note: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the IEA.
Source: Country submission (compiled by ANRE from data provided by relevant companies).

Japan’s	
  Pipeline	
  system	
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The “Golden Rules” are principles that can allow governments, industry & other 
stakeholders to address these environmental & social impacts:  
 
1. Measure, disclose & engage  
2. Watch where you drill  
3. Isolate well & prevent leaks  
4. Treat water responsibly  
5. Eliminate venting, minimise flaring & other emissions  
6. Be ready to think big  
7. Ensure a consistently high level of environmental performance  
	


They are “Golden Rules” 
because their application 
can ensure operators have 
a “social license to 
operate”, paving the way 
for a golden age of gas.  
But Cost of gas production 
will increase by 7%. 
	


Golden Rules for a Golden Age of Gas  
	


Bakken	
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Methane	
  Hydrate,	
  Next	
  unconvenRonal	
  ?	
  

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.  (IEA)	
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JOGMEC	
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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. 
	


• 　H2	
  Supply	
  of	
  a	
  0.1-­‐0.2mmtpa	
  LNG	
  equivalent	
  scale	
  (M.E.	
  to	
  Japan)	
  could	
  be	
  feasible.	
  

DHG	
HGN	


Feedstock	


H2	
 H2	


HGN	
 DH
G	


Storage	
Storage	


Electrolysis	


Renewable	
  Energy	


PV	
 Wind	


CSP	


Sources	
 Users	


CCS	

Hydrocarbon	


By-­‐Product	
  
Reforming	
  
GasificaRon	


EOR	
  	


CO2	


Coal	


Gas	


Oil	

Steel	
  Mills	
  
CO2	
  Recycle	
  
(Reverse	
  Shil)	


HGN: hydrogenation, DHG: dehydrogenation 
TOL: toluene, MCH:  Methylcyclohexane 

+3H２	


CH３	
CH３	


TOL	
 MCH	


Power	
  Gen.	
  
City	
  Gas	
  
Mobility	
  

	
  
	


Energy	


MCH	


TOL	

Future	


Current	


	
  
	
  
	
  
	
  

Petro	
  Refining	
  
Chemicals	
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Figure 2.17 ٲ  Reductions in net oil imports in the United States by source in 
the New Policies Scenario
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The	
  mulRple	
  benefits	
  of	
  renewables	
  
come	
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  Lock-­‐In	
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Figure 6.13 ٲ  Japan electricity generation by source in the New Policies 
Scenario
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A	
  decline	
  in	
  nuclear	
  is	
  compensated	
  by	
  a	
  3-­‐fold	
  increase	
  in	
  electricity	
  from	
  
renewables,	
  a	
  con,nued	
  high	
  reliance	
  on	
  LNG	
  imports	
  &	
  improvements	
  in	
  efficiency	
  

Japan’s	
  Power	
  Sector:	
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  and	
  
energy	
  efficiency	
  leading	
  the	
  charge	
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Power	
  grid	
  in	
  Japan	
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Snapshot	
  of	
  present	
  penetra?on	
  poten?als	
  
Not	
  only	
  Feed-­‐in-­‐tariffs	
  but	
  Grid	
  integra?on	
  !	
  

“Harnessing Variable Renewables” by IEA 
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Wide	
  variaRons	
  in	
  the	
  price	
  of	
  power	
  

Electricity	
  prices	
  are	
  set	
  to	
  increase	
  with	
  the	
  highest	
  prices	
  persis,ng	
  in	
  the	
  
European	
  Union	
  &	
  Japan,	
  well	
  above	
  those	
  in	
  China	
  &	
  the	
  United	
  States	
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Figure 6.7 ٲ  Nuclear power capacity by region in the New Policies Scenario
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Nuclear Power will expand even after the Fukushima.  
Safety is the issue.	


IEA WEO2012	


In aggregate, world nuclear capacity reaches 580GW in 2035, 50GW lower from 
2011 WEO.  Production rises from 2756TWh to 4370TWh, almost 60% 
increase, though the share in total generation falls from 13% to 12%.	
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Share	
  the	
  Lessons	
  of	
  the	
  Fukushima	

•  Lessons to be Shared 

–  Think about the unthinkable; Tsunami and Station Black Out. Large scale Blackout. Change total 
mind set for “Safety”. 

–  Prepare for the severe accidents by defense in depth, common cause failure & compound 
disasters.  

–  Clarify why it happened only to Fukushima Daiichi and NOT to other sites. 
•  Safety Principles 

–  Fukushima accident was caused by human error and should have been avoided. (Parliament 
Investigation Commission report　) 

–  International Cooperation : A nuclear accident anywhere is an accident everywhere. 
–  Independent Regulatory authority ; Transparency and Trust, “Back Fitting” of regulation 

•  Secured supply of Electricity 
–  Power station location 
–  Strengthened interconnection of grid lines 

•  Once disaster has happened, Recovery from disaster is at least as important as preparing 
for it. 

–  FEMA like organization and training of the nuclear emergency staff including the self defense 
force ; integration of safety and security. 

–  New Technology.  New type of Reactors such as Integral Fast Reactor. 
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Time	
  for	
  G4	
  Reactors:	
  Integral	
  Fast	
  Reactor	
  
and	
  Pyroprocessing	
  

IFR has features as Inexhaustible Energy Supply ,Inherent Passive Safety ,Long-term Waste 
Management Solution , Proliferation-Resistance , Economic Fuel Cycle Closure. 
High level waste reduces radioactivity in 300 years while LWR spent fuel takes 100,000 years. 
	


Dr. YOON IL CHANG 
 Argonne National Laboratory  
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RC Berglund	
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Diversity and Connectivity for  Energy Security  

Nuclear	
  is	
  an	
  important	
  op,on	
  for	
  countries	
  with	
  limited	
  indigenous	
  energy	
  resources	
  .	
  
EU	
  is	
  aiming	
  at	
  Collec,ve	
  Energy	
  Security	
  by	
  power	
  grid	
  and	
  pipeline	
  connec,ons.	
  

Self sufficiency  
=inland production / tpes  
(2010 estimates) 
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Power	
  Grid	
  ConnecRon	
  in	
  Europe	
  
Physical	
  energy	
  flows	
  between	
  European	
  countries,	
  2008	
  (GWh)	
  

Source: ENTSO-E 
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ConnecRng	
  MENA	
  and	
  Europe:	
  "	
  Desertec"	
  as	
  	
  
visionary	
  “Energy	
  for	
  Peace"	
  

Source:	
  DESRETEC	
  FoundaRon	
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Source	
  :	
  US	
  Congressional	
  Research	
  ・July	
  11,2013	
  

Select	
  European	
  Natural	
  Gas	
  Infrastructure	
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Blue Print for North East Asia Gas & Pipeline Infrastructure	


45 



ᵒᵖ

BhutanBhutan

Gobi�DesertGobi�Desert

ShanghaiShanghai

TaipeiTaipei

DelhiDelhi

MumbaiMumbai

SingaporeSingapore

VladivostokVladivostok

ChengduChengdu

BeijingBeijing SeoulSeoul

ManilaManila

DaccaDacca

Asia�
Super�Grid

Total�36,000km

Phase�3

BangkokBangkok

Hong�KongHong�Kong

Kuala�LumpurKuala�Lumpur

TokyoTokyo

Demand�Leveling

 

(Time�Zone�&�Climate�Difference)

Stable�Supply

 

(through�regional�interdependence)

Fair�Electricity�Price

Presentation by Mr. Masayoshi SON	


Energy for Peace in Asia. A New Asian Vision?	
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Comprehensive Energy Security Policies for Asia	


•  The Shale Gas Revolution changes the global energy market. Golden Age of Natural Gas will 
come with golden rules including sustainability requirements and a new pricing formula. 
Russia remains as a key player with pipelines.  LNG exports from North America including 
Alaska may be a game-changer.  

•  Energy Security for the 21st Century must be Collective and Comprehensive Electricity Supply  
Security under sustainability constraints.  EU`s connectivity approach can be a model 
especially for Asia.  Contingency Plan is needed for imminent Iranian Crisis.  China and India 
should join the IEA.  Need for the North East Asian Energy Security Forum  

•  Nuclear Power will continue to play a major role in the world.  Japan’s role after Fukushima is 
to share the lessons learned for safer Nuclear Power deployment in Asia and elsewhere. 

•  For Coal and to a lesser extent for Gas to remain the backbone of power supply, CCS 
readiness & highly efficient power plants are needed.  

•  New technologies help; Hydrogen economy,  Methane-hydrate , Super-conductivity grid., EVs, 
Smart Grids, Storage, 4G Reactors like Integral Fast Reactor, etc.    

	


Conclusions	
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