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Abstract— Southeast Asian countries are embarking on a pnogta develop nuclear energy. While this promises to
help satisfy the region’s growing energy thirstanhigh cost-efficient and friendly environmentaitiendly way,
nuclear power also has its risks. The specter ofifgration looms large and the potential for nuateaccidents exists
remains high in a region inclined to natural disast and averse to strong institutional safeguandd axport controls.
Policymakers will have to be alert in mitigatingetie threats in order to ensure the region’s safespge to a nuclear
future. Electricity in Southeast Asia is primardigurced from coal, oil, natural gas, and hydro-pov#hile the region
is awash with energy resources, rising demand hesep as starin on them. Southeast Asia has bewt ail importer
for some years and significant natural gas reseraes often located far from demand centers and éeargjuire
massive infrastructure investments. Given this mlpgicture, the region is turning to alternativeusces, including
nuclear power, to meet its growing appetite forrggeSeveral regional trends suggest that thisdrerill accelerate in
the decades to come.
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International Atomic Energy Agency (IAEA),Vietnam Atoms Energy Commission (Vinatoms), European Union’s Ewpean
Atomic Energy Community (EURATOM), Tenaga Nasional Be(TNB) , Korean Electric Power (Kepco), International
Atomic Energy Agency (IAEA).

1. INTRODUCTION

The Association of South East Asia Nations (ASEAN)
consists of 10 member countries, namely,Indonesia,
Thailand, Malaysia, Singapore, Philippines, Vietnam
Mynmar, Brunei, Cambodia, and Laos. ASEAN has, by
and large, been an open and outward looking region
External trade and foreign direct investment (FBig

the principal means for globalization as well a®agine

of economic growth among the ASEAN economics.
Economies that are members of ASEAN have been
growing at an annual averge rate of 5-6% since 2@@0 b

Real GDP Growth (%)
(=]

detail on Fig 1. The volume of trade in the region P oo B s B @
recorded 18% increase annually,with US$ 7 billion & é@b &oo"" e ‘@5’ ‘!\f @‘9 F&E
annual trade balance, before the current globat@o v = L

crisis. Investment in ASEAN has surged at an annual W Average 2000-08 & Average 2010-14

average rate of 37% since 2003. [1] Fig. 1. Economic growth in ASEAN.

Energy consumption and economy in the Southeast

Asia region have been growing in tandem over tis¢ la  The current energy mix in the region is dominatgd b
few decades. This trend is expected to continueyitite oil, which accounts for more than half of primaneegy
future as Southeast Asia economies move towards th@onsumption in top energy consuming nations. Amece
GDP per capita levels of developed nations. Th&g®  study carried out by Asian Development Bank (ADB)
energy demand however, is likely to put pressure onanalyzed the energy mix of countries, namely, |reim
existing energy sources and supplies, forcing theThailand, Philippines, and Vietnam. The study peint
government to think about energy security. towards a rise in energy consumption shown in &g.2
Going forward, the role of coal and gas is expedted
increase at a fast rate. Use of alternative ensogyces
such as nuclear and biomass is also expected Iteaise
overtime. However, while the share of oil consuimpti
V. Chutiprapat (corresponding author), P. Bhaspuand W. in total energy mix is expected to decline, it il s
Pattaraprakorn are with Department of ElectricagiBeering, Faculty expected to remain a large contribution. The ADBoré

of Engineering, Thammasat University, 99 M18 Phattblin Road, i ; 0
Khlongluang, Pathumthani 12120, Thailand. E-mail: forecasts oil's share in energy at above 40% by)Z02

5310030027 @student.tu.ac.bporr@engr.tu.ac.th the four countries analyzed- [1]
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00 industrialization, has expanded regional economic
growth rates since 2001. This is turn sharply bebst
energy consumption in the region — for examplethim
period from 2001 to 2003, consumption increased by
8%. If the region's economies continue the growehd
of the last decade, rising energy consumption puit
m Singapore more pressure on conventional sources and place eve
20 m Thailand more urgency on investing in alternatives way like
150 m e nuclear energy. Despite the fact that the globahemic
downturn has put a dent on this growth, Southeagim
economies are still expected to bounce back stinng
2010 and will likely continue on a path of sustaine
L& P T FS TS economic growth. In fact, the International Energy
Agency’'s World Energy Outlook 2009 projects that
Fig. 2. Primary energy consumption in key ASEAN  Southeast Asia’s primary demand could expand by 76%
countries. between 2007 and 2030 and at an annual growthofate
2.5% — much faster than the average rate in theofes
the world [3].

The region’s rising awareness of global climatengea
may also cause it to turn toward low emission eperg
alternatives like nuclear energy. Nuclear energy aa
very low carbon footprint, producing minimal levei$

=Gt carbon dioxide (mostly during certain processesius
= Gas build and fuel the plants) comparable to geothermal
o hydro power and wind energy detal show in Fig Ahd
while Southeast Asia has relatively low per capita
emissions of carbon dioxide compared to the deweslop
world ( 4.2 tons per capita is expected by 2030 in
— contrast to 23 tons in the United States), APERC's
_ | =0 _ Institute for Energy Economics expects a whopping
Fig. 3. Primary energy consumption in fours counties,  foyrfold increase in total carbon-dioxide emissigtie
Indonesia, Thailand, Philippines and Vietnam. green house gas) from 2002 to 2030 produced byggner
Southeast Asia states will similar pursue nuclearProduction and consumption in Southeast Asia [4].
energy over the next few decades. Rising energyaddm
and Energy prices, both with increasing aware aboul Comparison of Life-Cycle Emissions
climate change and the relative unattractiveness an [SSFRRCEET L LUl T g c i ey L
unavailability of alternative energy sources, widimbine
to create a strong impulse to embark on a nuclatr. p
According to the Asia Pacific Energy Research Qente
(APERC), are sustained by at least three main ffeicto 622
first, Incresing energy demand in the most econsmie
despite price increases; second, the unwillingrefss

B
major players to expand production and export dapac =
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coupled with intensifying resource nationalism ihamd
natural gas producing economies; and, third, a evong
geopolitical situation in the Middle East [2].

Despite price decreases in the short term, allethre [P EC L Ll AL L L

18 17 15 14

imi i i Source: "Life-Cycla Assessment of Electricity Generation Systems and
factors are not s_|m|lar to depllne in th(_e long temnd e Al Lo B ey ot
energy prices will thus continue only increase. thié *" " Wisconsin-Madison, August 2002.

prices of conventional energy resources continugir th
upward turn, the demand for alternatives like nacle Fig. 4. Comparison of Carbon Footprints for Various
energy will increase. Nuclear power is much higstco ~Energy sources.

efficient compared with fossil fuels, costing
approximately 1.76 cents per kilowatt hour coregatio
coal (2.47cents), natural gas ( 6.78 cents) an¢lOi26

If Southeast Asian states act on this warming trend
they may consider nuclear power as a path to cdeari
. green house gas emissions. There are already
cents) that is. . . . .
c 4ing to risi . th il also # gimplement signs of such climate change consciassn
orresponding fo rising prices, there will aiso &€ 5, g theast Asia. For example, the ‘Singapore

greater thfan th'trﬁt flort energy, p_artlé:ularl); as t%g'o?h Eeclaration on Climate Change, Energy and the
emerges from Ineé late economic down turn. sSoutheas nvironment, which Southeast Asia states inkedhat t

Asia’s recovery after the Asian Financial CrisisligO8, 3 annual East Asia Summit in 2007, specifically etat
coupled with strong economic reforms and burgeonmgthey will be a part of their commitme,nt to “urgentct
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to address the growth of global green house gaf®. THE NUCLEAR ENERGY SITUATION IN
emissions”, “intensify ongoing cooperation to imypeo SOUTHEAST ASIA

energy efficiency, and the use of cleaner energy by . . : . .
cooperating for the development and use of civilian Nuclear power is being explored in Indonesia, \aetn

nuclear power ”. Thailand and possibly eleswhere in the region asqfa

. . e solution to meeting the need for very largedses in
The increasing consensus on nuclear power as a forrhh 9 y larg

of defense against climate change is bolsteredubiear ngec:rtgtehneelcﬁgf?ngsgt?gltér?(\j/el;régi n?;m\évoE%Z(éwes
power’s relative availability in comparison to othe PP 9 : n

forms of low emission alternate energy. In case of,gﬁdﬁarspeocvlﬁ; IS(?:reglzitﬁcriTt]e)aES %fi\?érriﬁsitr?en;;ﬂée
Indonesia has learned that natural gas requirestozih PPy y y) by %

supply infrastructure — a major structural problémat reliance on fossil fuels. Much less of a driver in

probably will not be remedied in the near futu®ther planning, at this stage, Is concerned over regucin
options, like Capital in Thailand or hydro-power the greenhouse gas emissions and threat of climategehan

Greater Mekong Sub-region, have recently raised theOf course, arguments for nuclear power can be roade

specter of environmental damage and dislocatiod,ian the basis of its far lower output of carbon dioxisled

some cases have generated widespread protestows s otfé%ru%]rt?envf\;ic;léselggsﬁzéia Vietnam and Thailand are
this region hydropower Dams plan in Fig. 5 In y ' '

Addition, while they may appear promising in theory the “Leader” who have already floated proposalstlfier

countries are beginning to grasp that energy ssuike (l\e/llglcatllOsr;aOfclaan;]ggilsa;nrae?\;I:tc:arr?ﬁ;vrhI.'l;?etrt]ﬁeP“?m\/’ver"
solar ‘energy can only function as marginal POWET that gre éonsiderin the nuclgaro tion. It is fidesthat
generators in reality [5]. 9 ption.

by 2020, all six “Leader” and “Follower” could pess
some form of nuclear facility. The four “abstairfers

9 : Brunei, Cambodia, Laos, and Singapore, for various
L Mekung Mainstream Dams reasons, will most likely abstain from nuclear gyer
| @ Opsratisnal Dami absent any tectonic geo political changes in tlggore
{  Planned Dams that may compel nuclear ambitions.The advance
 Sitha it Southeast Asia have plan for NPP shown in Table 1.
Yaowin @g mewan  China
Dachaushan Table 1. Advanced Southeast Asia Nuclear Efforts
& Huozhadu Reactors Research Bein
Arpons B i Countty  pjanned PrOPOSed eactor rebuiﬁ
Myanmar - Ly Hengaon) M_,-fﬂ'j""-_;: 1. Ind?nesia 2 4 3
i P 2.Thailand 2 4 1 1
Pk By Lumng Pratisey 3.Vietnam 2 8 1
T , Laos £ .Philippines 1 1
&::: r::: 0 paim, | ~—r} 5.Malaysia 1
,.-i- "; . Total 6 17 7 1
\ Thailand vietnam | gemark
'{_.,.,, -, . *= Approvals, funding or major commitment in plaoestly
L . expected in operation within 8 year
\ £ e o ‘I Progosgz Clear intention or proposal but still without firm
) BN Ot § commitment
% [ = % Cambodi d oaibay £ Indonesia, T.hailand and Vietnam are the most sgriou
g vy ) about developing nuclear energy in Southeast AMlia.
. / Ly three have set targets of possessing a functionictgar
A/ B T 1&3" energy program by 2020, and the International Atomi
- J Energy Agency (IAEA) has concluded that they argyve
I / advanced in developing the capabilities necessary f
ML = constructing such a program. Their motive thus &,
W = FTIMSON mentioned earlier, has been purely energy-cendiic,

three are trying to ease a growing gap betweengrisi
Fig. 5 Hydropower Dam in the Greater Mekong sub-  electricity demand and the declining availabilifyother
region. non-nuclear alternatives in a cost-effective fashidth
light of stratospheric energy prices [6].
N“C'eaf power, by contrast, can produce eNergy oN a 1he Follower are countries that are considering the
much wider scale, effective COSt COMPEtiveness,  vjaar option but are either not that enthusiaatiout
accessible fuel supply, and limited environmental and are not yet deeply invested in it, or face iigant

|mpacf. These.factors are likely to contribute teclear obstacles that may obstruct a potential pursuitlaykia
power’s attractiveness.
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and Cambodia have both shown signs of considehiag t
nuclear option. However, they probably will not ¢ak
concrete steps in that direction any time soonesthe
former has sufficient oil and gas reserves for natile
the later is focused on developing its infrastreetand
investing in other forms of renewable energy sush a
hydro-power in the short term. Resource-rich Myanma

neghbouring Phu Yen, Regulation frameworks aredein
fashioned. A law on nuclear energy is before th@nal
legislature.

The Philippines, is considering reactive the 621 MW
Bataan nuclear power plant in Morong. In April 2007
the philippine goverment made the final paymenttfer
plant and the Philippines Depaertment of Energyped

does not need nuclear energy for power generatiorproject to study the development of nuclear energym

purposes, but only initiate the early stages aoifhgyto
build a small research reactor with Russian assista
While the Philippines may embark on the projectaln
few years, it is still reeling from its failed exjence
with nuclear energy in the 1980s, when its 630-mada
Bataan nuclear plant was embroiled in corruption
allegations under Goverment Leader. That alone will
make nuclear energy a difficult sell in the Philipgs.

Although, the resultant nuclear power generation fo
both Leader and Follower, it must be stressed, amily
make a small dent on total projected power demand i
these countries. For example, Indonesia , has glane
initial tranche of 4,000 MW of nuclear generatiohigh
would serve the main Java-Bali grid which meets ©%
total energy demand, where total capacity is ptefbto
increase from 15,000 MW in 2006 to 59,000 MW in
2026. The target is for nuclear power to contribate
least 4% of total enegry output by 2026. Unde20a6
Law on Nuclear reactors, the project seems likelypé
given an independent power producer to build and
operate, on one the three sites on the centrah modst
of java, around 450 kilometers east of Jakatam$ e
to call tender in 2008 for two 1,000 MW units, Maurl
and 2, leading to adecision in 2010 with constaorcti
starting soon after and commercial operation frdh&?
and 2017,respectively. The goverment says reastilrs
be purchased from abroad and fuel world preferdiely
leased. Used fuel would be stroed centrally in the
medium term. Tenders for Muria Units 3 and 4 are
expected to be called in 2016, for operation frad22
[7].

In Thailand, the Electricity Generating Authority o
Thailand’s (EGAT) has put forward the goal of 5,000
MW of nuclear capacity by 2020, to make a dent th®
additional 30,000 MW, where totoal capacity is potgd
to increse from 26,999 MW in 2006 to 50,000 MW in

the context of an overall energy plan for the courin
early 2008, Manila asked the IAEA to advise as to
whether Bataan could economically and safety be
operated, and to recommend a policy framework for
nuclear power development in the country. The IABA
turn has recommended that the goverment undertake a
extensive feasibiity study of possible role shoulatlear

in the Philippines power system [9].

Malaysia is also looking at the atomic power option
with an energy policy study including conseratioh o
nuclear power to be completed before 2010, In March
2008, the Malaysia state power utility, Tenaga biaai
(TNB) signed a prelininary agreement with its South
Korean counterpart, Korean Electric Power (Kepa) t
co-operate in the sale of region and beyond, at agel
other energy resources and electricity businessisets.
Kepco has strong expertise in nuclear power generat
which a subsidary operating more than 17,000 MW of
nuclear plant.

Myanmar’s Military leader is embarking on a small
research reactor, to be built with Russian assiatan
through Moscow's Federal Agency for Nuclear Energy,
Rostaom - which it says would be in line with
inetrnational standards and safetguards in placidn
IAEA.

Abstainers in Southeast Asia are countries that, fo
various reasons, are similar as pursue nucleagener
the near future. For Singapore, the complication is
technical: it lacks the necessary space for theired
safety stand-off range of a nuclear site from urbeas
(30 kilometers), which generates the majority of it
power from increasing scare gas, has a feasitiiy for
power under way. Neither Brunei nor Laos see a iheed
nuclear energy in the short- term — the former has
wealth of other resources like oil and natural gelsile
the later has significant proven hydro- power cé#jiigs

2020. The government plans to establish safety and10].

regulatory infrastructure by 2014 and commissioaed
three-year feaibility study early in 2008. Howewrese
efforts could also be precursors to much greatentrg
commitments to nuclear energy in the future sholdy
prove effective or should energy demands become mor
urgent [8].

Vietnam seems determined to establish civilian ewicl
power plants. Hanoi wants to have 8,000 MW in
operation by 2020 in the Ninh Thuan. To make a dent
into the additional at 48,700 MW , where totoal aeipy
is projected to increasing from 12,000 MW in 2006 t
60,000 MW in 2015 and 120,000 MW in 2025. To ease
public concerns over plan, state power utility dfeity
Vietham , the Ministry of Industry and trade and
Vietham Atoms Energy Commission ( Vinatoms ) have
held public exhibitions about nuclear energy andigro
genergation in Hanoi, Ho chi Minh City, Ninh Thuand
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Table 2. Estimate Nuclear Power Plant in Southeastsfa

Country Estimate Nuclear Time Line
1. Indonesia Between 2016 and 2020
2.Thailand By 2020
3.Vietnam By 2020
4.Philippines By 2025
5.Malaysia By 2023
6.Cambodia As early as 2020
7.Mynmar By 2014
8.Singapore Abstain
9.Loas Abstain
10.Brunei Abstain
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Country/Year 2005 | 20006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
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Fig. 6. Road Map of Nuclear Power Plant Developméin Southeast Asia.

Overall, as the nuclear timeline below illustraias  Kashiwazaki incidents in Japan (1999 and 2007).
Table 2 and Fig. 6, a futuristic assessment of @ner Though Chernobyl was the result of a mechanicairerr
portfolios shows that at least three and up to seve (a chain reaction got out of control), detailed
Southeast Asian countries could possess some férm dnvestigations into the Chernobyl and Tokaimura
nuclear power generation or begin using nucleargoow incidents clearly found that they could have been

by 2022 [11]. ameliorated or avoided entirely if there with bette
education, training, quality control and safetynsi@rds.
3. THE FUTURE OF NUCLEAR ENERGY IN And the Kashiwazaki case, where nuclear reactore we
SOUTHEAST ASIA placed above a fault plane prone to earthquakes,

indicates the importance of knowing the geographica
terrain before positioning nuclear facilities.

Such problems are not merely historical or hypo-
thetical for Southeast Asia. For example, Indorigsia
decision to locate its first nuclear power plantasite
near Mt.Muria, a dormant volcano, has already thise
eyebrows among engineering safety experts and dvoke
comparisons to the Kashiwazaki case. Total disdster
Indonesia is recorded in Fig. 7. The concern isnev
more palpable because Jakarta is particularly ptibte
to natural disaster sowing to its location in tiRirig of
Fire” — an area where the hightest numbers of
earthquakes and volcanic eruptions occur in thefiPac
Ocean. Furthermore, Southeast Asian industries are

There are several sources of anxiety as more Smagh-
Asian nations strive toward a nuclear future. In
particular, the environmental and proliferation dvais
associated with nuclear power, combined with tlo&
strong regional policing and global norm adhereree,
worrying trends that ought to concern policymakers
going forward.

The environmental and safety sizing of nuclear is
especially prominent in Southeast Asia. Since #ggon
is inclined to intense natural disasters, nucleawgr
experts and managers will have to deal with the
challenge of seismic hazard and the risk of rauimati
leakage in the future. While most plants are desigto
withstand these natural disasters, much will depamd : : :
how adequate their safety standards are in aradsas, notorious for their poor quality control standardsd

e i : ome countries like Vietnam face a shortage of seary
radiation protection, predisposal management, antf 9

echnical expertise. These indicators are worrisgimen

emergency preparedness and response, and howl;strong[he sensitive operating conditions for nuclear psses
these standards are enforced. According to APERE, t 12]
main concern as nuclear energy expands its reach il[l i
Southeast Asia will be “safety issues a increading
fuel handling and the operation of nuclear power”.

History offers several cautionary tales about rarcle
safety, such as the Three Mile Island incident he t
United States (1979), the Chernobyl disaster in the

former Soviet Union (1986), and the Tokaimura and

The specter of proliferation will also loom largs a
more countries pursue nuclear power. As more Sasthe
Asian countries have their own fuel enrichment céga
they will also possess the ability to build nuclear
weapons indigenously if they wish to do so. Thisuis
increases the risk that nuclear weapons, or theiura
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and plutonium used to make them, will fall into the
hands of non-state terrorist groups or rogue regime
which can then use them to construct deadly boifibs.
Terrorist network, where the father of worild 'satear
program, terrorist sold critical nuclear technolotry
Libya, Iran and North Korea. There is also cleadence
that suggests terrorist not only possessed a eeétail
knowledge of nuclear weapon, but attempted to aequi
nuclear material on the black market.

Total disaster in Indonesia, 2008

Floods
Whirlwinds
Landslides
Fires
Earthquakes
Plane crashed
High waves
Strong winds

Poisoning

Volanic...

Fig. 7. Total Natural Disasters in Indonesia, 2008.

While this concern is a legitimate one, most Soashe
Asian nations have not shown intent to pursue deauc
weapon or proliferate. Experts find it highly urdli¢ that
either Indonesia or Vietham will move toward a bomb
because they have what is termed a ‘responsive oew
weaponizing’ — they will only veer toward a weapbn
they see neighboring countries doing so first. Nag,
for its part, has also displayed clear intent iis tiegard
by recently agreeing to return weapons-grade uraniu
from its Da Lat research reactor to Russia for essing
via the U.S. - led Global Threat Reduction Initieti

The more pressing concern for Southeast Asia as itl.

moves forward will be the risk of a targeted and
devastating terrorist attack on nuclear facilitighis is
particularly salient in the case of Indonesia ahdilind,
which are both known transit points for transnagion
terrorists, along with the persistence of otheucttrral
factors conducive to terrorism, indicate that greup
still has the capacity for spectacular attacks @y k
infrastructure.

This lack of regional over sight is compounded by a
weak and uneven commitment to global norms. For all
the criticism leveled at international agreemesigning
key treaties and conventions related to nuclearggne
and nuclear power is a powerful marker of a nason’
commitment to responsible energy use. Currentlly an
few Southeast Asian countries have ratified all ttiree
basic relevant UN documents — the UN Convention on
the Physical Protection of Nuclear Material, the UN
Convention on Early Notification of a Nuclear Aceit,
and the UN Joint Convention on the Safety of Sparm
Management and Safety of Radioactive Waste
Management. If more countries begin handling nuclea
power and refuse to be wedded to global normsimglat
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to their use, there will be less legal accountgbifor
potentially irresponsible actions and less confitden
about how they will be managed.

4. THE NUCLEAR ENERGY IN THAILAND

Thailand had considered nuclear power plant as an
alternative enegry sources from 1966. The govetmen
set the feasibility study during 1967-1970, apprbve
NPP site on Ao Phi in chonburi province, Approved
NPP type as 600 Mw and BWR reactor type in 1972,
reserved nuclear fuel with Energy Research and
Development Administration (ERDA),US on 1974,
proposed call biding on 1976, and proposed thigepto

in 1978. The government was started review the NPP
again in 1982-1996.

On 9 April 2007, the National Energy Policy Coilinc
(NEPC) had agreed on the principle of PDP 2007
introducing NPP as an alternative future supply.
Thereafter, NEPC appointed the Nuclear Power
Infrastructure Preparation Committee (NPIPC) ardd it
subcommittees to carry out preparatory works falear
power program which were reported as Nuclear Power
Infrastructure Establishment Plan (NPIEP). On 30
October 2007, the Nuclear Power Program Development
Office (NPPDO) was established under the Ministfy o
Energy to coordinate the NPIEP implementation dyrin
2008-2010 including work plan and budget for NPPDO.
On 18 December 2007, the Cabinet appointed the
Nuclear Power Infrastructure Establishment
Coordination Committee (NPIECC). The period of
Y2008-2010 is in the Pre-Project Activities Phadejor
activities in this phase include work on infrasture
establishment to accommodate a nuclear power progra
survey potential sites for construction and perfamnital
environmental examination, complete NPP feasibility
study with human resources development plan, premot
public communication and participation.

On March 23, 2010, Thai Cabinet has approved
hailand Power Development Plan 2010 (PDP 2010)
often referred see Table 3, to as Green PDP duts to
promote emission free energy sources. The PDR 2010,
there will mention 5 units of 1,000 MWNPP in
operation between 2020 and 2028. Nuclear power will
consequently contribute up to about 10% Thailand
electricityby 2028.

Table 3. Nuclear Power in Thailand Power Development

Plan (PDP)
Power Development Plan  |Nuclear Power Plant |
Description

PDP 2007 4 units of 1,000 MWe:

(15 years: 2007-2021) 2020(2 units) and 2021(2 units)

PDP 2007 Revision 2 2 units of 1,000 MWe:

(15 years: 2007-2021) 2020 and 2021

PDP 2010 5 units of 1,000 MWe:

(20 years: 2010-2030) 2020-2021, 2024-2025 and 2028
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There are 5 sub-committees under
coordinate the NPIEP implementation:

1. The Sub-committee on Legal System, Regulatory

System and International Protocols

. The Sub-committee on Nuclear Power Utility
Planning Coordination

. The Sub-committee on Industrial and Commercial
Infrastructure, Technology Development and
Transfer, and Human Resources Development

The Sub-committee on Nuclear Safety and Envi-
ronmental Issues

The Sub-committee on Public Information and
Public Acceptance

EGAT, as the major agency in the Sub-committee on
Nuclear Power Utility Planning Coordination, hired
Burns and Roe Asia Co., Ltd. to perform feasibititydy
of NPP development preparation in Thailand in vasio
aspects. The study lasted for 20 months startimgp fL
October 2008 and covers:

4.

5.

Task 1: Energy Economics and Financing :

National energy market analysis,

Electri system analysis,

Choice of unit size,

Nuclear cost estimates,
e Generation set
e Fund review.

Task 2: Technical and Safety Aspects of Nuclear
Power:

Technical aspects,
Safety aspects,
Security and safeguards.

Task 3: Fuel Cycle and Waste Management
Task 4: Reactor Technology, Supplier and Fuel
Supplier Selection:

Safety and Technical aspects,
Economics,

Performance and realiability.
Task 5: Site and Environmental Study:

Safety and Engineering aspects,
e Evironment aspects,

Cost estimate

Task 6: Human Resources Development
Management Aspects:

and

Human resources development plan,

Project development,

Legal framework and licensing process
Public information and national parti-cipation.

NPIEP was developed base on IAEA Guideline
Technical Document, Consultant with IAEA expert,
and current infrastructure and capacity of Thailand

NPIECC tofrom NPIEP, Thailand’s nuclear power program can be

divided into 5 stages as below Fig. 8.

PRELIMINARY
PHASE

PRE-PRO]ECT\W PROJECT
ACTIVITIES\MPLEMENTATIO
PHASE PHASE

OPERATION

2011- 2013

: | 2014- 2019 |

2020

2007 -1
| 00 | E008 OOI

Fig. 8. Milestones in the development of Thailand
Infrastructure for Nuclear Power.

For the public Voice, EGAT had conducted
preliminary opinion survey on site in late 2008 lehi
commencing survey of potential sites. The
Questionnaires were sent to target group by regiwh
occupation via the country. The result was expeeted
the country as a whole recognized and agreed \wih t
development of nuclear power plant in Thailand, fatt
in their area or communities. The details are shawn
Table 4.

Table 4. The summarizes preliminary opinion survey o
nuclear power

Nuclear Power Plant ~ Agree  Disagree Not
Development in Specified
Thailand 64 32 4
Their provinces 32 59 9
Their communities 24 66 10

Thailand is developing a nuclear power plan for
emission free base-load electricity generation. |&arc
Power Plant Technology is a proven technology #ed t
nuclear industry has continuously improved efficign
and safety for the plant. Thailand is conducting th
Nuclear Power Pant Feasibility study and preparing
necessary infrastructure for support this pan. Stoely
will be complete by the end of this year as planrstl
the readiness report will submitted to the Thai iGatb
for approval in the first quarter of next year [15].

5. CONCLUSION

Despite these potential dangers, ASEAN policymakers
can take several measures to chart Southeast Asifés
passage into its nuclear future. First, SoutheasrA
countries spotty commitment to international agreets

on nuclear security must be addressed. All ASEAN
members should sign and ratify key global agreesjent
at the very least the four basic relevant UN domise

the UN Convention on the Physical Protection of
Nuclear Material, the UN Convention on early
Notification of a Nuclear Accident, and the UN Join
Convention on the Safety of Spent Fuel Managemaaht a
Safety of Radioactive Waste Management. Though this
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is a first step, it is a necessary benchmark testithte  [13]Pachimpattapong, A. 2010. Thailand’s Nuclear

their adherence to global standards on the regulati Power Program: Progress and Public acceptance
management and exercise of nuclear power as tlis an  challenge. CEPSI 2010 Taipei, Taiwan, October 24-
would sooth any international anxieties. While & i 28.

unrealistic to expect ASEAN to achieve the samelle¥ [14]WongSawaeng, D. and Research Team, 2007.
cohesion as the EU on nuclear power, several messur Assessment of Thailand’s Readiness for Nuclear
can be taken to boost regional over sight and dgpac Power Plants.
For example, ASEAN should strengthen cooperation[15] Pachimpattapong, A. 2010. Development of
with IAEA, focusing on how ASEAN can better ensure Thailand’s First Nuclear Power Plant, PEA-AIT
enforcement of regional agreements like SEANWFZ by International Conference on Energy and Sustainable
continuing to work toward institutionalizing regian Development: Issues and StrategiESD 2010, 2-4
measures like an early warning system for nuclear  June.
accidents and a regional emergency preparedness and
response plan, which were both proposed in 2007.
Southeast Asian countries should also enlist
international help for expertise if they do not dahe
commercial operation as specific technical capacity
required for handling nuclear power. Countries with
greater experience — such as the United Stateacéra
Canada or Russia, may be willing to provide trajrémd
assistance since securing nuclear material is @ir th
interests as well. Even if these measures are tdken
fact that nuclear power will gain salience in Seatst
Asia in the coming decades means that nuclear dange
and accidents will become more likely. But if ASEAN
states, other willing countries, and multilateral
organizations work together, they can manage and
minimize these risks in order to avert potentially
catastrophic  disasters from  happening  while
simultaneously tapping the potential of nuclearrgye
Only then can the region’s safe passage into itdean
future be assured
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