
P.R.C. Energy Agenda with Special 
Focus on Nuclear Power

Fiser R., Rozic M.
2010

Mittwoch, 30. Juni 2010



Content

Evolution of Energy Demand & Supply in P.R.China

Energy Security Cha!enges

Nuclear Power in China

Building New Power Plants and Safety Issues

Prospects

Mittwoch, 30. Juni 2010



The Evolution of Energy Demand

- 1958 The Great Leap 
Forward

1978 Reform period

2002 Energy trend 
reverses (energy 
intensive industry)

“future consumers”

Mittwoch, 30. Juni 2010



� � � # � , � � ! $ $  � � ) � ) � � � $ + � ' � ! ! � % � � ) * ' � � $ � � � # � ' � . � ( * % % ! . � � # � � � � # � � � , � � � � # � � � # � � # * " � ' $ * ( �
'�%$')(���$*)� � # � ' � . � ( � $ ' ) � � � ( � � � # � ' � � ( � # � � � * � ! � � " % $ ' ) � � � % � # � � # � � � � % ' � � � � + $ ! � ) � ! � ) . � � # � �
��)�'�$'�)�#���#+�'$#"�#)�!�&*�!�).�
�� $ � � � ) � � � � # � ' � . � ( � � ) $ ' � ' � � $ ' " ( � � � + � � ! � � � � � � ) � $ ( � � � # � ) � � � ' � ( ) � $ � � ) � � � � � $ # $ " . � � � � � �
� $ � ! � � % $ , � ' � � $ � ! � � # � � � � ( � � # � * ( ) ' � � ( � ' � " � � # � ) $ ' # � � � ) , � � # � % ! � # � � # � � ) � � � " � '  � ) � � � $ " % � ) � ) � $ # �
� � ( � � � � # � � # ) ' $ � * � � � � � # ) $ � ( $ " � � % � ' ) ( � $ � � ) � � � � # � ' � . � + � ! * � � � � � � # � � ( * � � � � ( � � $ � ! � � - ) ' � � ) � $ # �
� # � � % $ , � ' � � � # � ' � ) � $ # � � � * ) � ( ) � ) � � $ , # � � � " $ # $ % $ ! � � ( � $ ! � � $ % $ ! � � ( � ' � " � � # � � $ " � # � # ) � � # � $ ) � � ' ( �
� % $ , � ' � � � ( ) ' � � * ) � $ # � � # � � " $ ( ) � $ � � ) � � � $ � ! � � # � � � � ( � ( � � ) $ ' ( � � � � % ( ) ' � � " � % ' � � � ( � � � + � � " $ ( ) ! . �
� � � # � ! � � � ' � ! � / � � � � � * ) � � $ , # ( ) ' � � " � % ' � � � ( � ' � " � � # � ! � ' � � ! . � � $ # ) ' $ ! ! � � � � � � ( " � ! ! � # * " � � ' � $ � �
� * ' � � * � ' � ) ( � ) ' . � ) $ � % ! � # � ( * % % ! . � , � � ! � � " � '  � ) ( � � ' � � � � ) � ' " � # � # � � " $ ' � � � # � � " $ ' � � $ � � ) � � �
� � " � # � � � � � � � ' � ( * ! ) � � ( � � � " � '  � ) � ( ) ' * � ) * ' � � � # � � % ' � � � # � � ( . ( ) � " � ) � � ) � � � + $ ' ( � ( * % % ! . � � - % � # ( � $ # �
' � ) � � ' � ) � � # � � � " � # � � " � # � � � " � # ) � � � # � � � � ' � � * ! � ) $ ' . � � ' � " � , $ '  � ) � � ) � � ) ) � " % ) ( � ) $ � � $ # ) ' $ ! �
) � � ) � � - % � # ( � $ # � ) � ' $ * � � � � � " � � � ( ) � � � � � " � # � ( ) ' � ) � + � � " � � ( * ' � ( � ' � ) � � ' � ) � � # � " � '  � ) � $ ' � � # ) � � �
% ' � � � � ( � � # � ! ( � � � $ ( � # � � # � � � $ * ( � ' � 
 � � � � � % � � 	 � � �
� � � # . � � � $ # $ " � ( ) ( � � ' � * � � ) � � ) � ) � � � � - � ( ) � # � � % $ ! � � . � ( . ( ) � " � � ( � � # � � � & * � ) � � � $ ' �
� � � ' � ( ( � # � � � � � # � 1 ( � ( * ' � � # � � � � " � # � � � # � � � ) ( � � # � ' � . � � # ( � � * ' � ) . � � # � � � # + � ' $ # " � # ) � ! �
� � � ' � � � ) � $ # � ) � � ) � � $ " � � , � ) � � � ) � �
� � � � � $ � ! � � # � � % $ , � ' � ( � � ) $ ' � � � + � � ) � � � � � � � � ( ) � � " % � � ) � $ # � ) � � � � $ * # ) ' . 0 ( � � # � ' � . � ( � � * ' � ) . � �
� � $ # $ " � � � + � ) � ! � ) . � � # � � � # + � ' $ # " � # ) � ! � ( * ( ) � � # � � � ! � ) . � � � ! ) � ' # � ) � + � � � * � ! � ( $ * ' � � ( � � ( * � � � � ( � � . � ' $ � �
# � ) * ' � ! � � � ( � � , � # � � � # � � # * � ! � � ' � � � � + � � # $ ) � . � ) � � � � � � � � ' � � ) � � " % � � ) � $ # � ) � � ��$*#)'.0(��#�'�.�
( � � * ' � ) . � �

    27   

with existing regulations, its enforcement power is limited 
(though growing).55 Recently the sulfur levy was increased 
but, more importantly, was coupled with a market-based 
incentive: If plants installed FGD systems, NDRC would 
allow them to add the cost of installation and operation to 
the price they can charge the grid companies for power.  

The results so far have been fairly encouraging. More 
than half the FGD capacity in existence was built in 2006 
under this system. It is still too early to tell whether regu-
lators will be successful in ensuring that power plants 
operate these FGD systems now that they have them in-
stalled. Also Chinese FGD systems tend to operate at 
lower removal efficiency than those used in the OECD 
(70 to 80 percent compared with 98 to 99 percent in 
Japan).56 And while this approach to SO2 control is gain-
ing traction, no such regime exists for coal-fired power’s 
other air pollutants, including nitrogen dioxide, particu-
late matter, mercury, and CO2.57 
 The move from coal to cleaner alternatives faces sev-
eral challenges. New hydropower projects encounter po-
litical resistance (from displacing people—over 23 million 
already) and declining water resources.58 Nuclear power 
plants have long construction lead times (even in China, 
since the usual corners cannot be cut in nuclear) and still 
involve lengthy negotiations with foreign firms. Under 
current electricity pricing schedules, natural gas is not a 
competitive fuel source for power generation in most of 
the country59 in the absence of more severe pollution pen-
alties or increased demand from residential and commer-
cial consumers.60  

                                                           
55 For more background on environmental governance in China, see, 
among others, Elizabeth Economy, The River Runs Black : The Envi-
ronmental Challenge to China's Future (Ithaca: Cornell University 
Press, 2004). 
56 We thank Peter Evans for this point. See his seminal work on Japa-
nese green aid to  China (mostly in the form of FGD systems) can be 
found in Peter C. Evans, "Japan's Green Aid Plan: The Limits of State-
Led Technology Transfer," Asian Survey 39, no. 6 (1999). 
57 Based on conversations with environmental regulators, NGOs and 
power companies. 
58 "China Feb Reservoir Volumes Fall 3.5 Pct Yr/Yr," Reuters News, 1 
February 2007.  The displaced persons statistic is from Premier Wen 
Jiabao’s March 2007 Work Report to the National People’s Congress. 
59 Natural gas–fired power is economic in some coastal provinces where 
the cost of delivered coal is high and there is more peak demand. 
60 A power grid that serves a large number of residential and commercial 
users, such as in affluent coastal provinces, needs to dispatch additional 
electricity during peak demand hours. If a higher tariff is charged during 
these periods (called “time-of-use” pricing), than natural gas-fired 
power, which is easier to turn on and off than coal-fired power, can be 
competitive even at a higher price per unit of energy content. Yet even 
when the economics work out, gas availability remains a challenge as 
industrial users who have no alternative to natural gas are often given 
supply priority. 

  
 Wind power is becoming cost-competitive in certain 
areas, particularly with the passage of a renewable energy 
law in 2005, and China has become one of the world’s 
largest markets for wind turbines, adding 1,000MW of 
capacity in 2006.61 Yet at under 1 percent of total in-
stalled power generation capacity, wind has a long way to 
go before it can make a significant dent in China’s overall 
power demand. The situation isn’t helped by the boom 
and bust cycle of capacity construction in China. During 
a period of shortage, Chinese firms reach for technology 
that will get the most power on the grid in the shortest 
time frame. This almost always means pulverized coal. 

                                                           
61 We thank Scott Roberts of MIT for this point. 

Figure 27: Power Generation by Fuel Type (2005) 
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Energy Security Challenges

growing GDP that needs cheap electricity

growing GHG emissions (World Bank calculated the loss due to 
po!ution by coal plants at almost 6 % of Chinese GDP)

growing population: 1.321.000.000 (2007) - ? (2030)

growing living standard

Solution?

nuclear energy plants
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Nuclear reactors in China (2007)
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China´s Electricity Generation by Type
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Building new power plants (I.)

Today – 11 reactors working, 23 reactors at construction 

120 proposed reactors 

Plan: Today 8 GWH, 2020 – 60 GWH, 2050 – 200 GWH.

China is rapidly becoming self-sufficient in producing 
reactor design and construction. (licenses )om USA)

Plans to upgrade grid for 600 bi!on US do!ars.  
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Building new power plants (II.)

Problems with shortages in Central Provinces.

State-owned companies that runs Nuclear power plants 
and care about safety. 

Cha!enge to keep an eye at “an army” of contractors

China welcomed foreign inspectors )om AEA in Vienna 
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Safety Issues

Vienna based agency wi! send specialist to assess training 
and staffing. 

Western experts regard Daya bay nuclear power plant in 
Shenzen as evidence that China can run reactors safely. 

In 2020 there wi! be sti! 9,7 percent )om NPP.
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Prospects

The cha!ange persits to run these plants safely and 
insure “Atom World Security”.
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Thank you !
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