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NUCLEAR

What is Nuclear Energy ?

Nuclear energy is a
way to generate
heat using the
fission process of
atoms.

A nuclear power
plant converts the
heat into
electricity.




Fission and Chain Reaction

Fission is the splitting

of atoms into smaller NUCLEUS
FRJEMENT

pieces, caused by @

neutrons hitting each

other. NEUTRON ,;::’:3

Smaller pieces strike
other atoms, releasing
energy.

When this process
continues, it is called
a chain reaction
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Nuclear




% National Energy Security

@ Nuclear power can contribute to encray security by stably supplying fuel regardless of
the global eneroy landseape.
Ui s the lonvest beriod of reserve produciion ratio and iy well spread
around the world,
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% Nuclear Power, a Green Energy Source

Nouclear, a practical
alternative to reduce

> BiomassSolar  Winc
[CO, emission by energy source (IAEA)]

If there were no nuclear power w——=> The world’s total CO, emission would increase by 10%




.~ Stable Supply of Electricity

@ b bioh cncroy densiey of uranium suarantees a stable supply of clecericity

© One load of fuel can penerate power for mote than 18 months
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The Prospect of Nuclear in the world
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World Electricity Generation
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— There are 436 nuclear power reactors in
operation in 30 countries with almost 372,000
MWe capacity.

— They supply about 15 % of the wotld’s electricity
requirement.

— Other 43 nuclear power plants are under
construction in 12 countries, with about 38,000

MWe capacity.

— About 106 NPPs are planned by 24
countries , with about 118,000 MWe capacity.

— About 266 NPPs are proposed by 37 countries
with about 262,000 MWe by 2030

Number of Reactors in Operation Worldwide
(as of 18 of April 2007)
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Nuclear Power Development in Asia

<+ As of May 2007

o Asia is the only region in the world where
electricity generating capacity specifically,
nuclear power is growing rapidly.

There are currently 111 nuclear power
reactors operating in five countries of the
region, 16 units under construction, 55
planned, 69 proposed

The greatest growth in nuclear generation is
expected in China, Japan, South Korea and
India

Nuclear Power Development in Asia

Power Reactors in Operation

Power
Reactors
Under
Construction

Power Reactors
Planned/Proposed

Australia

Bangladesh

China
mainland

China-
Taiwan

India

Japan

§. Korea

N. Korea

Pakistan

Philippines

Thailand

Vietnam

Total

Sources: WNA
Reacior table, country

papers,
OECD/EA World
Energy Outiook 2000,
Nuclear Engineering
International, World
Nuclear Industry
Handbook 2005.




Competitive Cost

Nuclear power is cost competitive with other
forms of electricity generation, except where there
is direct access to low-cost fossil fuels.

Fuel costs for nuclear plants are a minor
proportion of total generating costs, though capital
costs are greater than those for coal-fired plants.

In assessing the cost competitiveness of nuclear
energy, decommissioning and waste disposal
costs are taken into account.

Competitive Cost

Some comparative electricity generating cost projections
for year 2010 on - 5% discount rate
NUCLEAR | COAL GAS

Finland 276 3.64
France 254 3.33
Germany 286 352
Switzerland 288
N ds 358
Czech Rep 2.30
Slovakia 313

Romania 3.06
Japan 4.80
Korea 234
USA 3.01 467

Canada 260 311 400

US 2003 cents/kWh, Discount rate 5%, 40 year lifetime, 85% load factor.
Source: OECD/AEA NEA 2005.




PHOTOGRAPH OF NAPOT POINT AS OF 23 JUNE 147 NOTE THE SUBSTANTIAL
INCAEASE IN STRUCTURES BOTH IN THE FOREGROUND AND TO THE RIGHT
OF PHOTO CENTER, UNIT TWD EXCAVATION WAS COMPLETED AND CLOSED,

Located at Napot
Point, a small
peninsula in the west
coast of Morong,
Bataan in Luzon

356 Hectare Land

About 2 — 75 hours
drive from Manila (168
km land travel)




* February 1976...
Contract signed

» July 1977... JAEA
Safety mission
(PSAR review)

» May 1978... JAEA
Safety mission
(geological review)

UNIT ONE EXCAVATION AS OF T3 JUNE
Mof% ml‘l.t. mmm

April 1979 . Construction Permit issued by
PAEC

June 1979... President Marcos issued order
to suspend construction

June 1979... Puno Commission formed to
evaluate safety concerns




July 1979 through September 1980...
Public hearings on BNPP safety

January 1981... Full construction
resumed

May 1984... Hot functional tests
completed, initial synchronization to
grid.




«  June 1984... Fuel delivered

Arrival of Uranium fuel at PNPP-1

» July 1984... JAEA OSARTI review
construction appraisal review.

* February 1985... JAEA OSART ||
review operational readiness review.




June 1985... Public hearings began for
plant licensing

April 1986... Philippine government
decision to mothball plant

1986 to present ... Preservation &
Maintenance of the plant

December 1997 ... Nuclear Fuel was

sold —

Containment Structure

Pressurizer Steam
Generator
al -~ Generator
n
|’ r\J e
——
Contral I
Rods
Reactor

Vessel
Condenser




Confainment Structure

Pressurizer Steam
A Gen

Pressurized Water Reactor

: WESTINGHOUSE
: WESTINGHOUSE
: BURNS & ROE INC.

*Reactor System Supplier
*Turbine Generator Supplier
*Architect/Engineer
*REACTOR UNIT RATING
v'Nuclear Thermal, MWth  : 1876
:1651.073

:620.825

v'Gross Electrical, Mwe

v'Net Electrical, Mwe

Containment Structure

Pressurized Water Reactor

Uranium dioxide (UO2) si

ntrol rods
i him
c. Burnable
No. of fuel assemblies
No. of fuel rods per assembly
Fuel rod arrangement
Zircaloy 4

: 12 months

REACTOR VESSEL
Basic matetial n Steel
Weight : 245 tons
Opverall height 1 391 ft.
Shell thickness : 6.63in
650/343.3
2500,

ign temp, °F




Containment Structure

de diameter, ft. (m.) :105.
al height, ft.

Thickness, ft. (m.)

Annulus space, ft. (m.)




~ CANDIDATE SITES FOR THE
FIRST NUCLEAR POWER PLANT

Mapalan Point
Marang, Bataan’

Talusan Point,
Sipalay, Negros Oce.

Tagbarungis, Inagauan
(SW of Puerto Princesa)
and
Concepcion, Tanabag
[NE of Puarto Princesa)

Cansilan Point,
Bayawan, Negros Or.
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Port lrene/Matara Point
and
Rakat Hill,
Cagayan

Palicpican,
Ternate, Cavite

Baluangan,
Cawayan, Negros Or.

Piacan Poinl, Siocon,
Zunbmngl del Narte

— Cauit Pulm. Slocon,
Zamboanga del Norte

i T v
Trenches in the Philippines

.__...:,., >
‘e... v Fansit
%

i‘\m\g\ v

74

) .':':.J‘w!/




Summary of nuclear power today:

» A proven technology that provides clean electricity at
predictable and competitive costs

~ More the 12,000 years of accumulated reactor experience

» Operation of nuclear installations have safety as highest
priority

~ Lessons learned from past mistakes or accidents have
been acted on

~ The industry’s safety record is second to none

~ Nuclear takes full responsibility for all its waste

®

Nuclear Safety

From the outset, there has been a strong awareness of the
potential hazard of both nuclear criticality and release of
radioactive materials.

There have been two major reactor accidents in the history
of civil nuclear power - Three Mile Island and Chernobyl.
One was contained without harm to anyone and the other
involved an intense fire without provision for containment.

These are the only major accidents to have occurred in
more than 12,000 cumulative reactor-years of commercial
operation in 32 countries.

The risks from western nuclear power plants, in terms of
the consequences of an accident or terrorist attack, are
minimal compared with other commonly accepted risks.
Nuclear power plants are very robust.




Nuclear Safety

<+ To achieve optimum safety, nuclear plants in
the western world operate using a ‘defense-in-
depth' approach, with multiple safety systems
supplementing the natural features of the
reactor core. Key aspects of the approach are:

o High-quality design and construction

o Equipment which prevents operational disturbances
developing into problems

Redundant and diverse systems to detect problems,
control damage to the fuel and prevent significant
radioactive releases

Provision to confine the effects of severe fuel
damage to the plant itself.

Technological
Development/Advancement

+ Contributes to technological
development/advancement of the
country

A vigorous nuclear program enhances the
technological base of the country.




KORI Site

In operation 3'32.'{‘5 ===
20 units
(17,716 MW)
Wol
 6unis” ==!l
Under
construction
6 units i AAAA
(6,800 MW) 8 units ....
Seoul
Planned for .
construction m Yonggwang aaa
| by 2030 24 _" 6 units a66

12 units
(16,800 MW)

A In operation

8 Under construction
48




Thank You!




