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Energy Needs in China

Anticipation of Energy Demand in China before 2050
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Average Energy consuming in China is still nearly 1/10 of US
CO2 production is almost No.1



Efforts Made in China

Roadmap for Renewable Energy Power Technology-20% in 2050

2010 2020 2030 2040 2050
1Mw 5Mw 8-10Mw
. 1 @ @ ® Onshore demonstration and generalize
Wind
. @ Offshore demonstration and generalize
liiMw 100Mw
w Photovoltaic generation plant demonstration connected to the grid
Solar 10-100Mw
J @ Solar heat power plant demonstration connected to the grid
\ @ Gasification power plant demonstration and generalize
Biomass . . .
) @ Combustion power plant demonstration and generalize
Geothermic ® heat pump, refrigeration, power generation demonstration and generalize o
: Continuously develop
® o
Hydro

Large-scale development for wind power, steady development for biomass power

2030 > Breakthrough for solar power, form an integrate renewable industry chain

2050 > Renewable energy play a leading role




Efforts Made in China

Roadmap for Advanced Nuclear Power Technology-15% in 2050,

500 Power Plants
2010 2020 2030 2040 2050
Promotion of 2"? plus fission reactor
@ Demonstration of
3¢ advanced PWR
Promotion of 3*4 advanced PWR
Tryout de.pleted fuel Tryout depleted fuel
reprocessing of PWR reprocessing of fast reactor
1 - ® ® ® Commercial depleted fuel
Nuclear Commerc‘lal depleted fuel reprocessing for fast reactor
reprocessing for PWR Fast reactor module
o @ @® 4th generation of commercial nuclear fast reactor
Demonstration
of fast reactor Demonstration of fusion reactor
® @

Commercial fusion reactor

2020 > Commercialization of 3! generation nuclear power

2030 > 3rd generation nuclear power bulk-built & fast reactor module established

2050 > Fast reactor Steady developed & fusion energy breakthroughs made




Installed Capacity / Gw

Efforts Made in China

Future Targets of Nuclear Energy in China

Accounts for of total installed electric capacity
450 Replace 1billon ton of coal
100 Formation of thermal reactor - fast reactor binary nuclear power system
350 Accounts for of total installed electric capacity
300 Replace 0.4billon ton of coal
Develop nuclear power plant built in coastal area,
250 east and central of China
200

e Accounts for of total installed electric

150 capacity

100 * Replace 0.18 billon ton of coal
* Develop nuclear power plant in coastal area
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Efforts Made in China

CO2 Emission Trend in China With & Without Control
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® Enhance the supply efficiency of coal to gas ® Enhance the end-consumption efficiency of electricity

Enhance the end-consumption efficiency

Nuclear and renewable energy will play a key role in next 20-40 years



Efforts Made in China

G-IV Reactor:

Fast Breeder

65MW (now)
->800MW(2015)
HTGR
1OMW (now)

> 200MW (2015) Ui
ADS starts for NWT

ADS-NWT Road Map
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Z-pinch and Laser hybrid reactor configurations also proposed



CN-MCF Near Term Plan (2020)
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Can start construct CN pilot power plant around 2020



Road map

 US: ITER—IFMIF+CTF(FNF)---DEMO-Power
Plant

 EU: ITER—IFMIF--- DEMO-Power Plan
 KO: ITER— DEMO---Power Plan

CN:

Risks are always there. Nothing is perfect.
Learning by Doing.

Make Next Step forward 1s most important
One party dominate cooperation mechanism



EDEMO /Pilot plant ( 20 years)

Electricity generation with reduced mission

Electricity generation
No need real steady state
Burning plasma control
Sufficient T Breeding

As a CTF

H, production

Testing tokamak system
availability (reliability,
buildability, operability
and maintainability)
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Based on existing technologies:
Option 1: Pure Fusion

A FDF-class with SC coils

A ST-type compact device
Option 2: Fusion —Fission hybrid

Fusion: Q=1-3, Pth=50-100MW

Fission: M= 20-30, Pt =
0.3-1.5GW

Or:

ITER-type machine with different
blanket: Pt =5GW, Pe=1.5GW



Summary

» China needs fusion energy more urgent than any
other countries.

» To get Fusion energy work is the wish from top
leader and public.

» To demonstrate fusion can work in long pulse
(SSO) 1s most important.

» A pilot or EDMOE device may provide a better
choice for China.



