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The State of Nuclear Energy

Dre. Ritial €. BOWSEN

Westinghouse Non-Proprietary Class 3 © 2011 Westinghouse Electric Company LLC. All Rights Reserved.

Westinghouse is Growing

e Energy demand and clean energy are the main drivers for
our growth:

= Hired more than 5,000 employees in the past four
years

= New world Headquarters in Cranberry Township
houses more than 4,500 employees

= Regionally, there are more than 6,000 Westinghouse
employees working in Western Pennsylvania (15,000
worldwide)
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Westinghouse is Growing

Revenue
Growth
(Millions)
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What's Driving Our Growth?

e World population will increase 25 percent in the next 20
years with most of that growth in countries with emerging
economies

e Additionally, rising energy demand from economic output
and improved standards of living will strain energy supplies

e Energy consumption by 2030 is expected to nearly
double
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Why Nuclear Energy?

e Meets policy goals to reduce
greenhouse gas emissions

e Highest reliability
e Low-cost electricity

e Stable uranium fuel sources =
less fluctuation in price

e History of safe and reliable
operation
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U.S. Electricity Production Costs

1995-2009, In 2009 cents per kilowatt-hour

Cents per Kwh
2006
Coul - 2.97
—gus- B.00

1880 2001 2003 2006 2007 2008
ATal R B

Source: Ventyx Velocity Suite
Updated: 5/10

‘%acsssEEEEE




Westinghouse Non-Proprietary Class 3 © 2010 Westinghouse Electric Company LLC. All Rights Reserved.

U.S. Electricity Sources Which Do Not Emit
Greenhouse Gases

Nuclear
73.6%

Hydro
22.0%

Solar

0.1%

" REUU Geothermal
Source: Global Energy Decisions / Energy Information Administration
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What About “Nuclear Waste?”

e Used nuclear fuel is currently stored safely,
exists in manageable volumes and can be
potentially re-used in the future
All of the used nuclear fuel that has been
produced in the past 50 years will fit on a
football field, stacked 10 meters high
If your personal lifetime consumption of
electricity came solely from nuclear energy,
the “waste” would easily fit inside a Coke can
(about 8 0z).

If all of your electricity came solely from coal,
you would generate almost 70 tons of waste
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The Need for a Balanced Energy Portfolio
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Extreme Events Initiate Nuclear Accident

e On March 11, a magnitude 9
earthquake occurred off the east
coast of Japan
— All nuclear power plants shut
down safely ¥ g
e An hour later a massive i
tsunami—about 45 feet high— _._ A .‘*"mmhm.
struck the east coast - o g m',;‘“ﬁ“ﬁ"
— Critical electrical equipment at — ﬂjj""“*;mr;u i gy
Fukushima Daiichi plant was ;
destroyed
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Fukushima

e The Fukushima nuclear plants experienced a
series of unprecedented natural disasters that
exceeded the design basis

e Earthquake ground force acceleration of
0.51g vs. design of 0.45g (California reactors
are 0.67g and 0.75g, respectively

e Tsunami wave 14 meters high vs. design of
tsunami wall at 5.7 meters

e Japanese plants do not have guidelines for
severe accidents like U.S. reactors

e We will incorporate lessons learned from this
event and necessary changes will be made to
existing and planned reactors

Tsunami Damage
Looking Toward the Plant

The information on this slide courtesy of Nuclear Energy Institute (NEI)
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No Backup Power for Cooling Systems
at Fukushima Daiichi 1-4

e Cooling systems eventually stopped working due to lack of off-
site power and backup power systems, which were destroyed
by the tsunami

e Fuel in reactor overheated

— Fuel cladding reacted with water at high temperature, generating
hydrogen gas

e Hydrogen explosions occurred in secondary containment
structures, not reactors

e Plant operators injected seawater using fire trucks and diesel

powered pumps to cool fuel, prevent further damage
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The information on this slide courtesy of Nuclear Energy Institute (NEI)
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Ongoing Recovery Efforts

e Continue to cool and stabilize reactors 1-3

e Provide additional cooling water to used fuel
storage pools in reactors 1-4

e Provide long-term cooling systems

e Add systems to process radioactive water
e Conduct detailed evaluation of event

e Decommission damaged reactors

e Assess impact of radiation releases
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The information on this slide courtesy of Nuclear Energy Institute (NEI)
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Radiological Impacts in Japan

Residents in select locations northwest of

plant site may not return to homes for a

year or more

Agricultural restrictions will be implemented

in select locations indefinitely

Beef, seafood monitoring will be ongoing

— Trace amounts of radioactivity will be
detected in seafood from Pacific Ocean

but should not pose any health risks

The information on this slide courtesy of Nuclear Energy Institute (NEI)
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The Future of Nuclear Post-Fukushima

Natural Corvection

Most utilities and governments
remain committed to nuclear

New reactor development will
continue

Nuclear energy is essential to meet
environmental goals

New awareness and appreciation for
advanced safety systems

The Westinghouse AP1000® is
designed with advanced safety
systems in case of a “beyond
design basis” event
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What Makes the AP1000 ® Different?

e The AP1000 nuclear power plant can place the reactor in a Safe
Shutdown Condition within the first 72 hours of a Station Blackout,
without the use of AC power or operator action

e With some operator action after three days, the AP1000 nuclear power
plant continues to maintain reactor core cooling and Spent Fuel Pool
cooling indefinitely
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Simpler Design Requires Less Equipment

50% Fewer 35% Fewer 80% Less 45% Less 85% Less
Valves Pumps Pipe Seismic Building Cable
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Modular Construction Benefits

n time & costs, and improves quality & certainty
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AP1000 ® Project Status

Eight AP1000 units currently
under construction:

Four in the U.S.: The first nuclear plant
contracts in the U.S. in 30 years. Eight
additional AP1000 units are planned

Four in China, with dozens more planned
in the next 10 years
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Worldwide Interest in Nuclear Energy
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Nuclear Energy Creates Jobs

e Each Westinghouse project in China creates or
sustains as many as 5,000 jobs in the U.S.

Each project in the U.S. will create 2,000 to
3,000 on-site construction jobs and h
hundreds of support jobs during the £ 3
construction period

400-600 full time employees to operate and

maintain the plant— well paying jobs that

support the economy where the plants are

located

Looking at the entire supply chain for each U.S.
project, nearly 20,000 jobs are created or




U.S. Manufacturing Is Growing As Well

Curtiss-Wright EMD Pennsylvania
Chicago Bridge & Iron Company Texas
Control Components, Inc California
Crane Nuclear Inc. lllinois
Emerson Electric Missouri
Fisher Controls International lowa
Flowserve Corporation North Carolina
Holtec Manufacturing Pennsylvania
IST Conax Nuclear, Inc New York
Pall Manufacturing New York
Par Nuclear (Westinghouse) Minnesota
Precision Custom Components Pennsylvania
Premier Manufacturing Idaho
Siemens Energy & Automation Pennsylvania
SPX Flow Control (Copes Vulcan) Pennsylvania
SWAGELOK Ohio
Target Rock Corporation New York
Tioga Pipe Supply Company, Inc. Pennsylvania
Transco Products, Inc. lllinois

o TW Metals Pennsylvania

; T Tyco Valves and Controls Massachusetts
Shaw Lake Charles FaCIIIty Weir Valves and Controls Massachusetts
: : S X 2
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More than 72 utilities facing load growth between 200 — 1000 MW in next 10 years
Utilities still concerned with long-term gas price volatility
Increasingly stringent air & water regulations places more fossil at risk
DOE FOA likelihood unknown, funding availability unlikely prior to Q2 FY12
® EMEA
— Nuclear economically competitive, but up against real political and public uncertainty
— Likely to require new business model(s) for delivery (EPC vs. build/own/operate)
— EU’s SNETP focused on Gen IV, Poland’s leadership pursuing SMR investment
® China

— Increasing interest in the SMR program for inland and cogeneration
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Westinghouse SMR Plant Design

>225 MWe Integral PWR

Single reactor site (stand alone)

Factory fabrication; Rail/truck shippable and assembly on site
Fuel — Modification of standard Westinghouse product
Recirculating straight tube steam generator with steam drum
Compact/high pressure containment vessel below grade
Forced flow with 8 reactor coolant pumps

Internal CRDMs location outside of the CV

Nuclear island is 100'x100’

Embedment is 105’ deep

24 month cycle length

Load follow capability

Total site area: 16 acres
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Summary

e With continued demand for electricity worldwide, there is
increased awareness and appreciation for nuclear power
plants that use modern, advanced safety systems

e Nuclear energy is the only source of base load electricity
that does not emit any greenhouse gasses

e Nuclear will play a vital role in realizing a balanced energy
portfolio

e As the world moves forward with meeting energy demand
with clean energy sources, Pittsburgh and Westinghouse
will be there to make it a reality




