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Fundamental question and HUGE issues:
Given the patient’s apparent ills, should we be

running a climate change experiment on the Planet?

Global energy sustainability
Economic competitiveness of industries and of nation S
Energy technology directions

Survival of the species

Energy security - national and international

Rights and privileges of the few and of the many Wiy
Energy emissions and GHGs

Managing emissions and waste AN

Radical shift in energy sources INCONVENIENT
An inconvenient truth... TRUTH

....but with inconvenient answers ALGORE
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"~ The many values of carbon mean widely
varying costs and consequences

To the stockholders and owners as  profit from sales
To business as growth engine of the economy

To power producers and users as a fuel

To the world as potential climate change hazard

To traders and emitters as an emissions right and cost
To non-emitters as an avoidance credit /incentive

To alternate technology developers/potential substitutes
To governments in attaining policy, security and taxes

...plus, of course, what you will actually pay.



|

L= Epay —

AN
INCONVENIENT
TRUTH

THE PLANETARY EMERGENCY OF GLOBAL WARMING AND WHAT WE CAN DO ABOUT T

ALGORE

Reduction from more efficient use of electricity
in heating and cooling systems, lighting,
appliances, and electronic equipment

Reduction from end-use efficiency, meaning
that we design buildings and businesses
to use far less energy than they currently do

Reduction from increased vehicle efficiency
by manufacturing cars that run on less gas
and putting more hybrid and fuel-cell cars on
the roads

Reduction from making other changes in
transport efficiency, such as designing cities
and towns to have better mass transit systems
and building heavy trucks that have greater
fuel efficiency

Reduction from increased reliance on
renewable energy technologies that already
exist, such as wind and biofuels

Reduction from the capture and storage of
excess carbon from power plants and industrial
activities

Reduction from existing low carbon energy
technology , such as nuclear power and
hydrogen, that are known to reduce emissions

7

= Inconvenient truth?
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GHG Inventory Report, 2004)
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Which answer Is better ?
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Avoiding the problem

= Denial of symptoms + Delaying treatment
OR

= Ineffective remedies + Expensive alternates
OR

Taking real cure
= Biting the bullet + Expert Care



’ Real Wedges:
~ stabilizing projected CO , concentrations with
synergistic nuclear and hydrogen energy
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The convenient answer
.... global average temperature reduction
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CANDUINUCIEST power:

Why nuclear energy 10 produce hydrogen?

One 1000 MW(e) ACR reactor
= 137,000 t/y hydrogen
= 930,000 fuel cell vehicles

NOTE: Hydrogen is NOT mentioned as a mitigation cure in the latest IPPC Report
WG Il Summary Report for Policymakers, May 2007
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L Real Global Value: reduction allows both healthy
global employment and robust economic growth

—a— AlFl =—Al1FlI N+H2 —e— A2 —6— A2 N+H2 —4- B2 —»— B2 N+H2

950
900 - . : .
oo | Value of emissions avoidance )/./'j

~~
>
S
Q.
o
~
o
—
)
<
Q.
%2
o
S
i
<
=
AN
O
O

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Year
Cost of 4000 reactors in 30 years = 4000 X $2B/unit/30 = $270,000,000,000/a

Annual Investment Cost Benefit Ratio w/o discounting = 0.03 = 3%, or ROI > 30
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Hybrid Hydrogen Production: Nuwind

Need cheap power to make cheap hydrogen

Gen lllI+ nuclear & wind capacity factor & generating co
hydrogen
Introduce hydrogen acceptable and profitable amounts

Wind fluctuations can actually be offset using
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e and Affordable Inconvenient Answer
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@A convenient answer: CANDU reactor systems
for both the present and the future

Generation 1V
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Gareration
Generation ! [ =

Commercial Power
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Early Prototype
Reactors
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ACR-1000

State-of-the-Art Generation llI+ Technology
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*USC advances in thermal power industry

Increase efficiency, reduce generating cost
Major trend to USC with IP steam reheat
Current turbines and plants 25MPa/600/600
Range of sizes (300 — 1000 MW(e))
Planned advance to 35MPa/600/700

Efficiencies to 50-55%
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= Pioneering multipass/reheat core design
| Beloyarsk- AMB Units 1964-1989

e Reheat steam to ~ 550 °C

Source: O. Yarmalenko, NIKIET, Russia
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Passive SCWR safety: No core melt

Combine an advanced fuel channel design with passiv. e moderator heat rejection
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Sustainable Fuel Cycles
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Self-Sufficient Equilibrium Th
Cycle (SSET)

In equilibrium, same quantity of U-233 is produced in the spent fuel as
Is required in fresh fuel

* U-233is recycled into fresh fuel; independent of e xternal fissile
materials (chemical removal of fission products & h igher actinides)

« CANDU “near-breeder” - no uranium required
« Strategic, long-term option

Single reactor technology (CANDU) can provide long-  term assurance of
nuclear fuel supply

Non-proliferation and waste reduction advantages




Multiple Fuel Configurations

e Suitable for CANDU 6 or ACR



Multiple products are key to sustainable
future and competitive designs

Sustainable

Fuel input Electric power ~ Hydrogen and process heat

plus heavy water
/ Drinking
water

T

Industrial isotopes
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