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The purpose of this research is to study in detail about the site 
selection process in nuclear power plant (NPP) construction. There are 
various factors that contribute to the site selection which involves in-
depth investigation and detailed evaluation before the site is being 
finalized and proposed. There are two main objectives in siting of 
NPP; ensuring the technical and economic feasibility of the plant and 
minimising potential adverse impacts on the community and 
environment. Geographical environment also plays an important role 
in siting of NPP where the source of water should be abundance. 
Country requirement for siting of NPP would be different for every 
country where they are controlled by their own regulatory bodies. 
About 64 published studies (1967-2017) are reviewed in this paper. It 
is marked from the literature survey articles that siting process is 
extremely crucial step in constructing NPP where public acceptance is 
one of the main factors, that need to be considered. Malaysia is one of 
the new countries embark in nuclear industry that still is in the 
planning phase to plan and construct its first NPP. 
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Introduction 
 

Site selection is one of the vital steps in designing nuclear power plant 
(NPP). Different places provide different analyses of sites and resulting in 
different type of nuclear station that suitable to build. The selection of suitable 
site is the result of a process in which the costs are minimized [1]. This step 
involves the investigation of a large region to select preferred sites and followed 
by detailed evaluation of the preferred site. 

In discussing the site selection process, the following list is important. They 
are region of interest, candidate areas, potential sites, candidate sites, acceptable 
sites and preferred sites. This list should be discussed with detail. In the process 
of selecting site for construction of nuclear power plant, the factors need to be 
discussed: geologic/seismic, hydrologic, and meteorological characteristics of 
proposed sites, determination of exclusion area and low population zone, 
population considerations as they relate to protecting the general public from the 
potential hazards of serious accidents, potential effects on a plant from accidents 
associated with nearby industrial, transportation, and military facilities, 
emergency planning and security plans [1]. 

The objective of this paper is to review the siting process that countries that 
used nuclear power as their electricity generator had undergone. This paper 
includes all information that listed above. 

 
Analysis and Discussion 
 
Analysis of Nuclear Power Plant Worldwide 
 
History of the Discovery of Nuclear Activity 

For centuries, pottery makers used uranium oxide in their ceramics to obtain 
a yellow tint to the ceramic glazes, but yet they did not know the properties and 
the dangerous they were dealing with. Radioactive materials also can be found in 
clocks, watches and dials that glow in the dark without the use of battery and 
Vaseline glass or canary glass that contains uranium in small amounts, which is 
why the glass was called canary. Some of the watches contained as much as 4.5 
μCi of radium [2]. 

The first person who discovered the properties of earth’s crust element was 
Antoine Henri Becquerel during he carried out experiments with fluorescence and 
phosphorescence. He found out after putting some wrapped photographic plates 
away in a darkened drawer, along with some crystals containing uranium, the 
plates had been exposed by invisible emanations from the uranium [3]. The 
discovery made by Becquerel was an accident. This happened when Becquerel 
decided to investigate whether there was any connection between X-rays and 
naturally occurring phosphorescence where he inherited from his father a supply 
of uranium salts, which phosphorescence on exposure to light [4]. Becquerel also 
found out that the rays emitted by uranium could ionized the gas and they were 
different from X-ray where they count be deflected by electric or magnetic fields 
[4]. 
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World Status on Nuclear Industry by 2015 
By 2015, there were 30 countries are in operation of nuclear power plants 

with a total of 391 reactors and combined installed capacity of 337 GW [5]. By 
2014, there were five reactors have been started where three in China, one in 
Argentina and one in Russia, meanwhile there was one was shut down which was 
in Vermont Yankee in the US. By the middle of the year of 2015, there were five 
reactors have been started where four in China and one in South Korea, 
meanwhile two were shut down which one in Belgium and one in Germany. By 
2014, no power plant has been generated in Japan and World Nuclear Industry 
Status Report (WNISR) classified 40 Japanese reactors as being in Long-Term 
Outage (LTO) [5]. In 2014 too, one reactor in Sweden that had been early closure 
and two units that were in LTO. Meanwhile, in 2015, one reactor in South Korea 
was restarted in June, and one reactor in India was to be decommissioning. In 
July 2015, two reactors were restart in Japan. By 2014, 69% of generated 
electricity in the world is come from nuclear power plant and the “big five” 
nuclear generating countries by rank were United States, France, Russia, South 
Korea and China. By 2015, only China has major new-build programs and the 
average life of nuclear reactors in the world was 28.8 years. Over half of the total, 
or 199 units have operated for more than 30 years, including 54 that have run for 
over 40 years [5]. By July 2015, 62 reactors were under construction with total 
capacity of 59 GW and almost 40% of the projects (24) are in China [5]. In 2014, 
there was one being built in Argentina, Belarus and United Arab Emirates but no 
new construction in China.  

Following are the data collected by the year of 2015 on about the electricity 
generated by nuclear. 

 
Figure 1: Nuclear Electricity Generation in the World [6] 
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Table 1: Nuclear Reactors “Under Construction” (as of 1 July 2015) 
Country Units MWe 

(net) 
Construction 

Start 
Grid 

Connection 
Delayed 
Startup 
(Units) 

China 24 23 738 2009-2015 2015-2021 15 
Russia 8 6 262 1983-2010 2015-2019 8 
India 6 3 907 2002-2011 2015-2019 6 
USA 5 6 320 1972-2013 2016-2020 5 
South 
Korea 

4 5 360 2008-2013 2016-2018 4 

UAE 3 4 035 2012-2014 2017-2019 7 
Belarus 2 2 218 2013-2014 2019-2020 7 
Pakistan 2 630 2011 2016-2017 2 
Slovakia 2 880 1985 2016-2017 2 
Ukraine 1 1 900 1986-1987 2019 2 
Argentin

a 
1 25 2014 2018 7 

Brazil 1 1 245 2010 2018 1 
Finland 1 1 600 2005 2018 1 
France 1 1 600 2007 2017 1 
Total 62 59 033 1972-2015 2015-2021 47 
 
They were only two newcomer countries that have started the construction of 

their new first nuclear power plant by the year 2015. They were Belarus and 
United Arab Emirates, meanwhile Turkey reported has assigned commercially 
binding contracts. Bangladesh, Egypt, Jordan, Lithuania, Poland, Saudi Arabia 
and Vietnam have announced more or rather less concrete plans for new-build [5]. 
2012 IAES analysis expected that Bangladesh, Belarus, Turkey, UAE and 
Vietnam to start building their first nuclear power plants and Saudi Arabia 
follows in 2013 [7]. 

 
Commercial Power Plant in 1973 

Design Data and Safety Features of Commercial Nuclear Power Plants [8] 
report by December 1973 written by Fred A. Heddleson has listed few of the 
name of nuclear power plants existing at that time. They are: 

  
- Big Rock Point Nuclear Plant 
- Brown Ferry Nuclear Plant 
- Connecticut Yankee Atomic Power Plant 
- Diable Canyon Nuclear Power Plant 
- Dresden Nuclear Power Station 
- Fort Calhoun Station 
- Robert Emmett Ginna Nuclear Power 
- Humboldt Bay Power Plant 
- Indian Point Nuclear Unit 1 
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- Indian Point Nuclear Unit 2 
- Indian Point Nuclear Unit 3 
- Millstone Nuclear Power Station 
- Monticello Nuclear Generating Plant 
- Nine Mile Point Nuclear Station 
- Oconee Nuclear Station 
- Oyster Creek Nuclear Generating Station 
- Palisades Nuclear Power Station 
- Peach Bottom Atomic Power Station 
- Pilgrim Nuclear Station 
- Point Beach Nuclear Plant 
- Prairie Island Nuclear Generating Plant 
- Quad-Cities Nuclear Power Station 
- H. B. Robinson Steam Electric Plant 
 
 

Nuclear Energy in Africa 
 
Figure 2: Electrical Illumination on Earth as seen from Space, Comparison 
Africa with Other Continents 

 
 
By the year 2015, Africa has reported to have one active nuclear power 

station at South Africa, a development of a 700MW nuclear plant in Ghana, 
research-oriented nuclear reactors in Kenya, Egypt, Ghana and the Democratic 
Republic of the Congo and growing of interest in nuclear power expertise in 
Namibia, Uganda, Nigeria, Senegal and Niger.  

“Now we have rejuvenated the whole idea to go nuclear because it was 
envisaged that it would be so cheap that we would not even have to price 
electricity. We would write in our history books that once we used to ration 
power in this country. It will [also] spring new industries in steel technology, 
welding and various robotic roles. All these are spin offs from nuclear power.”   

By Robert Sogbadji, who’s in charge of nuclear and alternative energy at 
Ghana’s energy ministry [10]. As reported in 2014 World Nuclear Industry Status 
Report (WNISR), nuclear energy was used widely in 1996 at 17.6% and decreased 
to 10.8% in 2013. That report concluded that the global nuclear industry was in 
decline and South Africa is the only country on the continent of Africa with a 
nuclear power station. The countries under review to build nuclear power station 
are Kenya, South Africa and Nigeria and analyses on those countries are ongoing. 



Open  Science  Journal  
Research Article 

	
  

Open  Science  Journal  -­‐July  2017     
	
  

6  

Ghana – a country that lies in the middle of the west coast of Africa. This 
country main source of electricity is hydro power. Until the year 2015, it accounts 
for 54% of the total installed capacity which is about 2186MW [11]. The 
remaining percentage of source is supplied by thermal power plant which runs on 
natural gas and light crude oil. Due to draught, power supply from hydropower 
system and the expensive cost of crude oil on the international market to run the 
thermal power plant and delay of gas supply from Nigeria, both of the sources 
supplies are declining. To meet the long term energy needs, the Government of 
Ghana took a decision to explore the possibility of generating electricity from 
nuclear power [11]. 

 
Nuclear Energy in Australia 

Professor Daniela Stehlik has carried out a study on an analysis of the 
formation of attitudes in Australia to new technologies, with nuclear power as the 
essential case since Australia is an unusual country where the government 
permits the mining and exporting of uranium but do not give out permits to use 
nuclear energy to generate electricity. 
The result of the analyses of attitudes of the citizen of Australia are reported in 
Understanding the Formation of Attitudes to Nuclear Power in Australia written 
by Professor Daniela Stehlik and in a web site on the title of Nuclear Power for 
Australian Industry published by Australian Institute of Policy and Science. 
Even though the government of Australia do not permit the usage of nuclear 
energy for electricity generating, Australia already a signatory of Non-
Proliferation Treaty (NPT). By 28th April 2007, current federal government 
decided to adopt new uranium strategy where they increased the uranium exports 
and they prepared for the possible expansion of the nuclear industry in Australia, 
meanwhile, the Australian Labor Party (ALP) adopted the policy about allowing 
the mining and export of uranium on the basis of stated conditions [12]. But ALP 
remains to oppose the establishment of nuclear power plant and all other stages 
of the nuclear fuel cycle in Australia. 

 
Nuclear Power Plant in Antarctic 

The first reactor been built in Antarctica was PM-3A [13], a portable plant 
designated and built by Martin Co. The purpose of this reactor was to provide 
electrical power and to run a water-distillation plant. The reactor was set up at 
McMurdo Station; a barren spit of land selected by the United States since the 
reactor was belongs to United States. 
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Figure 3: McMurdo Station at the Hunt Point Peninsular [13] 

 
 
 

 
Geographical Environment 

 
Geology 
 
Seismology 

In this section, the discussion will be focus on method of assessment of 
seismology effect on construction of nuclear reactor based on United Stated, 
Japan, Bulgaria, Swiss, South Africa and Korea. This method assessment is 
needed in order to make reactor can survive the environment.  In United State, 
The Seismic Safety Margins Research Program (SSMRP) is a multiyear, 
multiphase program whose overall objective is to develop improving methods for 
seismic safety assessments of NPP using a probabilistic computational procedure.   
The program is being carried out at the Lawrence Livermore National 
Laboratory and it is sponsored by the US Nuclear Regulatory Commission, Office 
of Nuclear Regulatory Research [56]. Therefore, in designing nuclear reactor, the 
important factor is the structural integrity. Structural integrity is the first 
priority in the design of nuclear reactor internal structures. In particular, nuclear 
reactor internals should be designed to endure external forces, such as those due 
to earthquakes [47]. As example, Fukushima can be use as example in designing 
reactor as a safety precaution to be taken. A major earthquake off the Pacific 
coast of Japan, a tsunami disabled the power supply and cooling systems of three 
reactors of the Fukushima Daiichi power plant, causing a major nuclear accident.  
The accident triggered substantial releases of radioactive material and resulted in 
one of the worst nuclear disasters ever, second only to the Chernobyl disaster in 
1986 [49]. In Europe region, Kozloduy NPP is the only nuclear power plant in 
operation in Bulgaria. It is located in the northwest part of the country, around 
200 km from Sofia – the capital of Bulgaria, on the bank of the Danube River, 
near the town of Kozloduy. The territory of the Balkan Peninsula is 
characterized by active geodynamics [38]. The seismicity of the neighboring 
countries, like, Greece, former Yugoslavia and Romania (especially the Vrancea 
intermediate depth earthquakes), contributes to the seismic hazard in Bulgaria 
[52]. The seismic hazard for the territory of Bulgaria has been assessed on the 
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basis of analyses of geological, geophysical, seismological studies and the results 
are presented in the many publications during the years [22]. It shows that 
Kozloduy NPP was built in area that far from active seismic activity area but 
the nearest area with NPP had 5.0<= M<6.0 it still can effect NPP. The 
structure of Kozloduy NPP must have the ability withstand some wave of 
earthquake from nearby area. 

In Swiss, Probabilistic Seismic Hazard Analysis for Swiss Nuclear Power Plant 
Sites (PEGASOS) project was performed as a research project sponsored by the 
Swiss NPP utilities to improve the assessment of seismic risk in support of the 
plant-specific seismic PRAs. In this project, there are 4 subprojects; source 
characterization, ground motion characterization, site effect characterization and 
seismic hazard computation. To elaborate the way of all subproject by using logic 
tree methodology for quantification of seismic hazard [31]. One of analysis needed 
to be done is site amplification analysis to assess seismic activity. The goal of the 
amplification analysis is to develop the ground motion response spectra (GMRS) 
[14]. In South Africa, direct import approach had been used to get quantitative 
target performance for seismic design of NPP [42]. There are 6 methods in this 
approach: 

- Seismic tectonic regions, regional and site geology characteristics 
- Man-induced seismicity 
- Range of nuclear installation technologies and SSCs represented in 

SPRAs 
- Procedures used to develop probabilistic seismic hazard analyses 
- Hazard slopes and design factors 
- Spectral frequencies and qualitative performance criteria 

The seismic probabilistic risk assessment (SPRA) is a tool to evaluate the 
actual safety considering the variability and the regulatory requirement for power 
plants under construction as well as in operation. In Korea, method for SFA is 
basically similar to that of EPRI called “response factor method”. In this method, 
the response factor is a measure of conservatism included in seismic design and a 
ratio of design response to actual response. Korean method uses the multi-modes 
response spectrum shape factor to consider the effects of the more reasonable 
structural responses, while they only use the fundamental modal response in the 
EPRI method. 

 
Hydrology 

In this section, the discussion will be focus on method of assessment of 
hydrology effect on construction of nuclear reactor based on Belgium and Japan. 
This assessment will cover in water source for reactor, contamination of water to 
environment and safety feature against accident that cause by water. Water is 
one of important element in nuclear reactor that acts as coolant and moderator. 
Nuclear power plant usually placed near river or coastal areas. During siting 
process its importance to figure out source of water in to supply water to the 
nuclear power plant. The total water requirements of the plant depend on a 
number of factors, including the generation technology, generating capacity, the 
surrounding environmental and climatic conditions, and the plant’s cooling 
system, which is the most important factor governing coolant flow rate [5]. The 
vast amounts of water are for cooling purposes typically through the use of a 
direct cooling or closed cycle cooling system. In a direct cooling system, the steam 
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used to turn the turbines is cooled by water that is pumped through the 
condensers from an outside source and then discharged back into the 
environment. This differs from the closed cycle cooling system where the water 
used for cooling is pumped from the steam condenser to a cooling tower or pond 
and then recycled back to the condenser. While the direct cooling system has a 
relatively high amount of water usage from the environment, the closed cycle 
cooling system has higher amounts of water consumption due to losses from 
evaporation. [67] In both cases, the water usage and consumption for a 
conventional nuclear power plant is higher than for the average fossil fuel power 
plant (Table 1). 

 
Table 2: Comparison of water requirements for fossil fuel and nuclear power 
plants 

Plant and Cooling System 
Type 

Water Usage 
(gal/MWh) 

Typical Water 
Consumption 
(gal/MWh) 

Fossil/biomass/waste-fueled 
steam, once-through cooling 

20,000 to 50,000 ~300 

Fossil/biomass/waste-fueled 
steam, pond cooling 

300 to 600 380-480 

Fossil/biomass/waste-fueled 
steam, cooling towers 

500 to 600 ~480 

Nuclear steam, once-through 
cooling 

25,000 to 60,000 ~400 

Nuclear steam, pond cooling 500 to 1100 400-720 
Nuclear steam, cooling towers 800 to 1100 ~720 

 
 Nuclear power plants require more cooling water because they operate at 

thermodynamically lower steam conditions which results in a lower cycle 
efficiency. Thus a greater steam recirculation rate which contributes to a greater 
flow of cooling water is needed to produce a given amount of electricity compared 
to an average fossil fuel plant. [68]. In Belgium, Doel and Tihange routinely 
discharge radionuclides into the terrestrial and aquatic environments. The annual 
limits for discharges and emissions are specified by the Federal Agency of Nuclear 
Control (FANC), which is the National authority responsible for supervision of 
discharges, in such a way that the resulting doses to the population must not 
exceed 1 mSv per year for all pathways combined. For the liquid discharge limits 
set to protect man, all RQs calculated in the present study are below unity. 
Actual discharges are up to 4 orders of magnitude lower than discharge limits, 
resulting in even lower RQs. It is concluded that the liquid radiological discharge 
limits for the Belgian NPP are stringent enough to not harm the aquatic and 
terrestrial environment of the Meuse and Scheldt [60]. Nuclear power plants along 
rivers have to be protected against flooding due to precipitation and other events 
such as failure of water controlling structures such as dam collapse. Plants along 
the coast have to be protected against surges, tsunamis, and wind induced waves. 
The issue of flooding has caught world-wide attention due to the Fukushima 
accident in March, 2011, when a 14 m tsunami wave swept through a nuclear 
plant site in Fukushima in Japan destroying emergency generators and pumps 
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[16]. When the tsunami waves reach the coastal zone, they produce hazardous 
effects, such as an extreme change of water level, inundation, strong current 
velocities, hydro-dynamic forces to barrier structures, scour, and debris flow [7]. 
Probabilistic tsunami hazard analysis (PTHA) helped better understanding effect 
tsunami on structure of NPP and can evaluate quantitatively. 

 
Country Requirement 

Most countries with long histories wish to preserve sites and structures 
having particular historical or cultural significance. As for example, the Wolsong 
site in Korea that locate four CANDU units in operation or under construction. 
The site was moved to a few kilometers from the originally selected site because 
of an underwater tomb of an ancient king. [27]. Other factor that related to 
country requirement is international borders. Since a potential accident in a NPP 
can lead to consequences of radioactive releases for many kilometers, a site near 
an international border raises the problem of appropriate treaties with the 
neighboring country. It seems prudent not to site a NPP close to an international 
border since inter-country relations can change even if there is agreement. There 
is an international treaty on the notification of neighboring countries in the event 
of an accident. A few countries that has their own requirement in siting of NPP 
can be made as an example like Finland, United Kingdom (UK), United States of 
America (USA), Australia, South Africa, Brazil and Vietnam.  

Finland is a small country with a central government. It has two utilities 
with NPP where one of which is privately owned and the other is state owned. 
There is a central nuclear regulatory body called the Finnish Centre for 
Radiation and Nuclear Safety (STUK) which will report to the Minister for Social 
Affairs and Health. The overall licensing authority is the Council of State which 
is the senior governing body. For site approval, a proposed site in Finland is part 
of the first formal stage of licensing of a nuclear facility which is decision in 
principle. The applicant must submit a description of the proposed site and the 
analysis of environmental effect. Then, they need to submit the plans for 
preventing or mitigating all effects and the general description of plans for 
management of spent nuclear fuel and radioactive waste. As an addition, the 
submission must include the competence of the applicant, description of 
applicant's financial resources and the economic viability of the project and a 
description of the proposed plant. STUK has identified three zones. The first zone 
is the site of the power plant and it extends to approximately 1kilometre from the 
facility. Within this area, permanent settlement is prohibited and the operator of 
the facility should have authority over all activities carried out in the area. The 
area can include a public road but only if the volume of traffic is small and the 
traffic can be diverted elsewhere in an emergency. The second zone which known 
as a protective zone extends to approximately 5kilometres from the facility. 
Development is restricted in this zone to exclude sensitive activities like hospitals 
and schools. The third zone which is the emergency planning zone extends to 
about 20kilometres from the facility. Plans are required to be prepared for this 
area to ensure the evacuation of people in an emergency case. 

For the United States of America (USA), it is a federal country but the 
authority over nuclear matters rests with the federal government. The central 
regulatory agency is the United States Nuclear Regulatory Commission 
(USNRC). Most of the utilities are privately owned, several nuclear vendors or 
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designers and several architect or engineers which will handle the rest of the 
plant. The major legislation is the Atomic Energy Act which was originally 
passed in 1954 and the Energy Reorganization Act of 1974 which abolished the 
Atomic Energy Commission (USAEC) which then created the USNRC. Other 
laws also apply, most importantly the National Environmental Policy Act. The 
rules for the licensing process for nuclear installations are spelled out in 
regulations: Title 10, Code of Federal Regulations (CFR), Chapter 1 - Nuclear 
Regulatory Commission (10 CFR 1). There are two major steps involved: 
Construction License and Operating License. An Early Site Permit or can be 
called as Limited Work Authorization (LWA) may be issued prior to a 
Construction License to allow for site preparation work. The law is according to 
10 CFR 2. Whereas, the criteria for siting for nuclear reactors are set-out in 
regulations 10 CFR Part 100. The large staff of the USNRC, the Advisory 
Committee on Reactor Safeguards (ACRS) and also if appropriate, the Advisory 
Committee on nuclear waste will review the submitted information. Construction 
License can be issued after a public hearing is done. A three-member Atomic 
Safety and Licensing Board appointed by the five-member Commission will 
conduct the hearing formally. An environmental assessment is required which is 
reviewed by the Environmental Protection Agency (EPA) and the state 
concerned, as well as by the USNRC. 

In Australia, half of the population opposes nuclear energy and two thirds 
say they would oppose a nuclear power plant in their local area. Given this, in 
order for there to be a thorough and full-blooded debate about nuclear energy, it 
is necessary to identify the sites that are best suited to nuclear power plants. 
There are four primary criteria for the siting of nuclear power plants in Australia: 
proximity to appropriate existing electricity infrastructure; proximity to major 
load centers where they require high demand of electricity; proximity to transport 
infrastructure to facilitate the movement of nuclear fuel, waste and other relevant 
materials; and access to large quantities of water for cooling. Data prepared by 
the Australian Bureau of Agricultural and Resource Economics suggest the 
overwhelming majority of the increase in generation capacity is likely to occur in 
the eastern states. Given this, it is likely that most of the 12 NPP would be 
located on or near the National Electricity Market (NEM) [28]. As the report of 
the Nuclear Taskforce indicates, the sites could be located near existing coal-fired 
generators on the NEM to take advantage of electricity infrastructure and grid 
connections. In order to minimize transmission losses, NPP would preferably be 
located near major centers of demand. This would ensure more efficient delivery 
of electricity and the most important thing is to reduce financial costs. The major 
load centers are the capital cities and large regional centers, particularly those 
that have energy-intensive industries. Due to these factors, it is likely that they 
would be reliant on imported fuel rods and they may also export spent fuel rods 
for reprocessing. To reduce financial costs and facilitate the import and export of 
nuclear fuel and waste, NPP would preferably be located near suitable transport 
infrastructure like ports, roads and railway lines. Other than that, NPP would 
preferably be located in coastal areas to ensure access to seawater. 

The Koeberg Nuclear Power Station (KNPS) is owned and operated by 
Eskom, which reports to the Minister of Public Enterprises. The Department of 
Energy (DoE) plays a leading governance role in nuclear technology and safety. 
The Minister of Energy is the executive authority responsible for overseeing the 
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Nuclear Energy Corporation of South Africa (NECSA) and the National Nuclear 
Regulator (NNR). NECSA undertakes and promotes research and development in 
the fields of nuclear energy, radiation sciences and technology, medical-isotope 
manufacturing, nuclear liabilities management, waste management and 
decommissioning. To implement a decision-making phase approach to the nuclear 
program, cabinet approved the establishment of the National Nuclear Energy 
Executive Coordination Committee (NNEECC). The Integrated Nuclear 
Infrastructure Readiness (INIR) review was conducted in South Africa between 
30 January and 8 February 2013 where the process involved all industry key role 
players [29]. South Africa is the first country that will have nuclear program to 
assess its readiness for expansion. INIR process is not legally binding but assists 
the country to benchmark with other countries. The IAEA has developed an 
INIR report with recommendations and once the report is finalized, it will be 
made public. Eskom appointed an independent consultant, Arcus Gibb to 
undertake an Environmental Impact Assessment (EIA) for the proposed 
construction of a nuclear power station (Nuclear-1) and associated infrastructure. 
The application is for a NPP, with a maximum nominal capacity of 4000MW and 
five sites were selected and evaluated during the scoping phase. They are Brazil 
and Schulpfontein in the Northern Cape, Bantamsklip in the Western Cape, 
Duynefontein in the Western Cape and Thyspunt in the Eastern Cape. Three 
sites were taken forward into the EIA phase where 28 specialist studies have been 
completed. In addition to the EIA, there are a number of steps that are required 
prior to a new nuclear power station being constructed in South Africa. 
Negotiations must be undertaken with the suppliers of nuclear power stations, a 
safety report for the specific design must be submitted to the National Nuclear 
Regulator for evaluation and approval and a Nuclear Installation License 
obtained and a generating license must be obtained from the National Energy 
Regulator of SA (NERSA) [29]. There also have numerous other permits and 
authorizations such as water use licenses, zoning applications and domestic waste 
permits that are required for any not only nuclear power generating project to 
proceed. 

For Brazil, the basic legislation governing this policy is the Brazilian 
Constitution. It stated that all the nuclear energy activities shall be solely carried 
out for peaceful uses and always under the approval of the National Congress. 
Recent law on 20th November 2001 established rules for the siting, licensing 
operation and regulation of radioactive waste facilities in Brazil. The 
constitutional principles regarding protection of the environment require that any 
installation which may cause significant environmental impact to environment 
should be made public. For nuclear facilities, the Federal Constitution provides 
that law shall approve the siting of the installation. Therefore, licensing of 
nuclear installations subject to both a nuclear license by Brazilian National 
Commission for Nuclear Energy (CNEN) and an environmental license by the 
Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Renováveis 
(Brazilian Institute for the Environment and Renewable Natural Resources – 
IBAMA), with the participation of state and local environmental agencies as 
stated in the National Environmental Policy Act [30]. These principles were 
established by the Federal Constitution of 1988 when Angra 1 had already been 
in operation and Angra 2 was already under construction [30]. Therefore, 
licensing of these power plants followed a little bit different in procedures aspect. 
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The law recognizes 3 types of deposits. The first one is initial and operated by the 
waste generator where intermediate and final which also called repository. Law 
establishes the rules for site selection, construction and operation. For the 
licensing and control, it is deposit by CNEN. Therefore, all the requirements 
established in the Brazilian legislation must be fulfilled in order to obtain and 
maintain the corresponding licenses and the operating organization. 

In order to carry out the licensing review of NPP in Korea, the Advisory 
Committee on Reactor Safety (ACRS) was established in 1972 with 15 experts in 
various nuclear related fields. They are located under the Atomic Energy 
Commission of the Ministry of Science and Technology (MOST). NSC launched a 
series of development program to establish the regulatory criteria applicable to 
the design, construction, testing, inspection and operation of the reactor in Korea. 
However, the majority of important codes and standards applicable in the vendor 
countries (U.S. and France) were still applied to the licensing of these plants 
together with some appropriate modifications. The audit calculations were 
actively performed at the NSC as part of independent assessment of major safety 
analysis results described in the preliminary safety analysis report (PSAR) and in 
final safety analysis report (FSAR). In the application of licenses for NPP 
construction and later for operation, the licensee should submit to the MOST 
various documents demonstrating the adequacy of the proposed NPP design, in 
conformity with the Atomic Energy Laws. Then, Korea Institute of Nuclear 
Safety (KINS) has to perform a detailed review and assessment of the technical 
submissions to determine whether the design complies with the specified safety 
requirements for siting, construction and operation of the proposed nuclear 
installations. 

The licensing procedure consists of two steps, Construction Permit (CP) and 
Operating License (OL). The review objectives of CP are to confirm the safety of 
the proposed NPP design, which should meet the related regulatory codes and 
standards and to review the safety of the preliminary designs which include the 
principles and concepts of the plants design and the implementation of the 
regulatory criteria and also to evaluate the environmental impact and the 
strategy for minimizing its effects. Site Survey Report and Detailed Geological 
Survey Report are also required for the application of Early Site Approval and 
Limited Work Authorization before the construction permit. As the 
standardization and the development of next generation reactor, the 
establishment of industrial codes and standards applicable to Korean NPP are 
making progress, the licensing system in Korea is expected to be stabilized. 

 
Public acceptance 

As a type of green energy, nuclear energy is being promoted in many 
countries around the world, and it has become one of the alternatives solutions to 
reducing the greenhouse effect and pollution. Development of nuclear power plant 
has not always been a smooth process around the world as public acceptance 
becomes a hitch. Recent accident such as Fukushima-Daiichi nuclear accidents 
change the public perception of nuclear energy in a way that the nuclear power 
plant can explode even with sophisticated technology. Public acceptance in site 
selection is not much different with acceptance of nuclear energy. Without public 
acceptance on nuclear power, the authorities cannot plan on site selection. Thus, 
in preparing the site for nuclear reactor, public trust must be gained to avoid 
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unrelated event such as the anti-nuclear movement demonstration. Government 
can conduct survey or opinion poll to investigate the awareness of public about 
nuclear. The data then can be process to see if the public understand what 
authorities are going to development. In case the data shown are not satisfied, 
several steps can be taken to gain public acceptance in nuclear power such as 
advertising or using internet to spread news about nuclear power.  

Countries in Asia greatly affected by the Fukushima accident, as for China, 
public acceptance has changes since the accident which led to Chinese citizen to 
purchase salt belief that iodine is effective against effects of radiation [32]. Public 
acceptance of nuclear in China is a sensitive issue compare to planning stage of 
nuclear power plant. Citizen of China protest to re-initiated the nuclear power 
plant in 2013 after 2 years’ hiatus. July 12, 2013, within the announcement period 
of the China National Nuclear Cooperation (CNNC) Longwan Industrial Park 
Project Social Stability Risk Assessment, public protests in resistance against the 
local construction of nuclear fuel factory and government eventually cancelled the 
project [32]. Meanwhile in other part of China, the public willingness to pay to 
avoid having clear power plant. Due to same accident, the public acceptance of 
nuclear energy decline sharply and the share of nuclear power in electricity 
generation decreased from 16.8% in 2011 to 13.5% in 2012 [33]. The acceptance of 
nuclear energy is different in Japan, the public approved in necessity of nuclear 
power plant according to surveyed by Prime Minister’s Office in Japan on Sep. 
1990. 48.5% approve that nuclear power plant should be increased, 30.2% should 
not be increased more, 8.9% should be decreased from new, 9.8 % have no 
opinion and the rest vote for in-service plants should be stopped [34].  

Australia is largest known country for uranium resources, almost one-third of 
world total but third ranking producer behind Kazakhstan and Canada [35]. Even 
with many resource of uranium, Australia does not consent about nuclear power 
because of extensive low cost coal and natural gas. Another reason Australia does 
not have nuclear power is the anti-nuclear movement at Australia that been 
actively become a hitch in nuclear planning. Anti-nuclear movement of Australia 
such as Anti-Nuclear Alliance of Western Australia or Australian Conservation 
Foundation had been actively held public debate about nuclear in Australia. 
McNair Gallup poll from Australian Data Archive (ADA) showed that during 
1979 Australian oppose the construction on nuclear power station by 56% margin 
compare to 34% who approved and 10% answered “don’t know” [36]. This survey 
was conducted after the Three Mile Island accident. The survey conduct also by 
McNair on 2007 with same question “Do you favor or oppose the construction of 
nuclear power stations in Australia?” show that public who oppose was a lot 
compare who is approved by 53% to 41% respectively while 6% were other votes. 
During 2009, the survey conducted again and the result was different compare to 
1979 and 2009. Although the result was not different by large margin, people who 
favored construction on nuclear power station was 49% compare to people who 
oppose 43% and 8% others. The survey data was collected and documented by 
Australian National University (ANU) and archived at Australian Data Archive 
(ADA) 

Antarctica is one of the isolated continents in the world. The resource of 
energy and food always become hard to transfer in and out of the region. United 
States Congress has authorized the design and construction of nuclear reactor on 
[37]. McMurdo Station located at Antarctica and generates electricity by PM-3A 



Open  Science  Journal  
Research Article 

	
  

Open  Science  Journal  -­‐July  2017     
	
  

15  

portable reactor. PM-3A was meant to be transported by LC-130 aircraft because 
the accessible to Antarctica is easier in this way rather than using the ship. 
McMurdo Station was built to fulfil the aim which is to overcome the difficulties 
associated with supplying the large fuel demands required for operations. [38]. 
McMurdo Station also responsible to supply electric heating to replace the fire 
hazards associated with oil-fired heating units [38]. Antarctic nuclear power does 
not relate to any public interest because the reactor build is under decision of 
United States Congress. Furthermore, Antarctic population is not many to even 
consider its public interest in nuclear power.  

After violent introduction of nuclear by first atomic bomb during 1945, the 
public reaction for nuclear has becoming worse. People always take nuclear as a 
dangerous weapon and tool of destruction. After the Three Mile Island and 
Chernobyl, the news about nuclear become deteriorated for public. Nuclear 
actually is safe as many facts stated, in fact, nuclear will become replacement of 
current energy supplement in near future. Public concern on nuclear power 
greatly increased due to fossil fuels had lessened. Africa known for gold mining 
for their economy and same for other countries, Africa tend to demand high 
energy power for the industries. Koeberg power station is the only nuclear power 
station in South Africa and entire Africa continent. Located 30 km away from 
Cape Town and owned by Eskom, national electricity supplier. Koeberg Alert is 
an anti-nuclear movement mainly focuses on construction of Koeberg power 
station. Public acceptance in South Africa is influence by the event of incidents 
happen during the past and mostly the bitter truth about nuclear technology. 
The bombs dropped at Nagasaki and Hiroshima influenced public acceptance of 
nuclear power greatly. Despite education, the general public finds it difficult to 
separate the horror images of these bombs, from the peaceful use of nuclear 
energy and the accidents at Three Mile Island and Chernobyl are well known and 
most opponents to nuclear power will cite these examples when arguing against 
nuclear power [39]. The government of South Africa proposes several ways to 
answer public fear and gain trust at the same time such as power station visits. 
Power station visits focus on university groups, industrial groups, or others for 
who is considered to be effective and other ways including visitors’ center, 
advertising and usage of internet [39]. The initiative of this plan will gain trust 
and acceptance from public and shown the good image of nuclear technology.  

Public acceptance in Europe is different according to each country. Before 
Fukushima-Daiichi accident, public acceptance in nuclear power in Europe was 
higher compared to after the nuclear accident. This proves that event changes 
people perception by visual. Greater demand of energy making Europe is the 
largest energy importer in the world, importing 53% of its energy, at an annual 
cost of around €400 billion [40]. Increasing concerns about climate change, 
nuclear power become one of the solutions to overcome this. According to 
Eurobarometer survey, nearly identical shares of respondents’ express support for 
nuclear energy (44%) and opposition to it (45%) and others answer “Don’t Know” 
[41]. However, citizens in the countries that have nuclear power tend to favor the 
nuclear energy compared to countries which do not gave nuclear power. The 
strongest support is found in the Czech Republic and Lithuania but also in 
Hungary, Bulgaria, Sweden, Finland and Slovakia six in ten respondents or more 
are in favor of energy production by nuclear power stations [41]. France is world’s 
largest power generator on a per capita basis and ranks second in total installed 
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nuclear capacity behind United States [42]. Public support for nuclear power in 
France always been strong and France make a right choice during 1970s to 
choose nuclear to reduce energy dependency. Now, France has 58 commercial 
power plant and to maintain the public trust, France also conduct the visiting to 
nuclear power plant for school and industry to expose them the nuclear power as 
an energy rather than a weapon of destruction. Although nuclear reactors have 
been operated safely, the French still worry the risky of nuclear. About 55% think 
the risk of accidents is high [42]. However, French trust their authorities and 
regulators with controlling and ensuring the safe operation of nuclear reactors.  

As for United Kingdom, oil reserves are dwindling and until a minimal 
upturn in 2015, output had been declining [42]. Oil prices increasing and UK see 
this as a threat to energy supply. With heavy industries in UK, the demands for 
more energy keep increasing until UK decide to find alternatives to overcome 
this. People see nuclear power is a means to addressing this issue. The public 
debate about energy helped nuclear power gain trust in the public. Furthermore, 
UK citizens also concerns about environmental issue and climate change which 
mostly cause by other energy supply such as fossil fuel. They were aware that 
renewables energy alone cannot tackle the energy demand and environmental 
issues. Despite having eight nuclear reactors operated and supply 14% of total 
electricity in 2015, Germany having a phase-out on nuclear power by 2022 [42]. 
After the accidents on Fukushima-Daiichi, on August 2011, Germany shut down 
its eight reactors permanently. With all commotion happen, on April 2014, 
Geman Atomic Forum (DAtF) conducted an opinion poll on unified European 
energy policy with 72% support it [42]. 56% oppose the idea that Germany should 
review key energy policy such as the nuclear phase-out [42].  

With dropped price in gas over past year, the public concern about nuclear 
energy is dropping with 54% oppose nuclear energy [43]. According to Gallup 
website, people who favor nuclear energy is 44% and it is for the first times 
people oppose is many compare to favor [43]. America with 99 operating reactors, 
34 boiling water reactor (BWR) and 65 pressurized water reactor (PWR) show 
that the demand of energy is not part of the problem but the public acceptance 
currently in opposing the nuclear energy. The reason behind this is the dropped 
in gas price. This seems to have lessened Americans' perceptions that energy 
sources such as nuclear power are needed [43]. The result of opposing also does 
not come from fear because the last accident related to nuclear way back during 
2011.  

Public acceptance is different for each country because it is depending on 
requirement or the objectives of development nuclear reactor. Some country favor 
nuclear power as dependable energy and some country see nuclear power as 
destruction. People live near nuclear reactor seem to favor nuclear energy as they 
have witness first-hand the capability of nuclear power. The opposition called 
themselves anti-nuclear movement and spread the negativity of nuclear power by 
public debate or advertising. The anti-nuclear movements always tend to target 
the accidents happen in the past as their modal to spread the awareness. To 
study public acceptance on nuclear power is complicated and as well as there is 
no ends to it. The authorities should take responsibility in spread the awareness 
to public. 
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Nuclear Power Plant Site Evaluation in Malaysia 
The Malaysia Nuclear Power Corporation (MNPC) was established in 2011 as 

the Nuclear Energy Program Implementation Organization (NEPIO) based on 
the IAEA guidelines. The MNPC will focus on critical enablers as identified in 
the ETP, including public acceptance of the project and the readiness of the 
correct regulatory framework in Malaysia. MNPC play a big role to provide 
critical consideration on site configuration and as first mover on developing 
Nuclear Power Plant (NPP) station in Malaysia. 

Previous researcher work on site evaluation in Peninsular Malaysia, several 
harmful activities, natural disaster that might be happen during operation and 
NPP construction were found such as, earth-quake. Ground movement and 
surface stability is important to evaluate external events and possible hazard 
related to seismological and geological condition. Hence, geological and 
seismological condition in the area must be considered during selection. IAEA 
stated two important events related to geological and seismological features – 
earthquakes and surface faulting. Peninsular Malaysia has low possibility of 
earthquake event since it did not lie on the Pacific Ring of Fire. However, 
Malaysia did felt the effect of high magnitude earthquake occurred in the 
neighboring country like Indonesia. Malaysian Meteorological Department has 
recorded felt earthquake events and intensity in Johor. 
 
Table 3: Certain target area for site evaluation consideration that are being 
analysis 

No. Date Location Magnitude 
(Ritcher 
Scale) 

Intensity 

1 1 October 2019 Southern Sumatera 6.2 IV 
2 16 August 2009 Southern Sumatera 6.5 IV 
3 25 February 2008 Southern Sumatera 6.1 IV 
4 4 January 2008 Southern Sumatera 6.5 II 
5 13 September 2007 Southern Sumatera 6.1 IV 
6 12 September 2007 Southern Sumatera 6.4 IV 
7 6 March 2007 Southern Sumatera 5.8 IV 
 
Table 2 shows the statistic reading due to earthquake near Johor Peninsular 

Malaysia. This earthquake occurs in nearest country mostly Indonesia that could 
give several amounts of scale reading. 

Johor were chosen to be one of the site selection targets in Malaysia due to 
Geo-structure feasible. Surface faulting can occur from natural geological and 
seismological features or human activity that may lead to surface change or 
movement. In site selection, area with minimum likelihood of surface faulting and 
earthquake are most preferred. Sites with competent bedrock generally have 
suitable foundation conditions. Otherwise, area with stable rocks and solid soils 
such as dense sands and glacial tills are considered suitable. 

NPP installation in Malaysia needed to be considered properly with code and 
condition as aspect to be enhance to reduce effect on environmental hazard. This 
operation of nuclear power plant may lead to hazardous event that are influence 
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by natural disaster or radiological risk that are depend on the radiological study 
on that particular country. Since, Malaysia had been through a lot of research on 
environmental impact assessment throughout Malaysia region and it shows 
positive feedback for nuclear Power Plant siting to be performed. A lot of positive 
benefit that can be provide to Malaysia citizen which is energy supply for 
personal home hospitality in low cost and energy generation rate will also 
increases. NPP operation will be supervise in controlled area that has been 
establish by IAEA Standard and code for ensuring the unwanted event to 
initiated. Safety is prior aspect for nuclear installment for environmental friendly 
used toward individual, society and environmental. 

 
 

Conclusion 
 

In conclusion, the siting of power plant is likely to be one of the most 
politically contentious issues if the government decided to promote the 
establishment of a NPP. There is a considerable amount of community opposition 
to the nuclear industry and siting issues are often a source of significant conflict 
even the countries that rely on nuclear power for a large proportion of their 
electricity needs. On the other perspective, safety assessment in licensing process 
is complicated and unfamiliar in most of the countries which need to be 
performed by high quality experts along with the international consultants for 
supporting safety assessment for an appropriate approach. It is important for 
licensing process, infrastructure, legal development and human development. 
There are still many things that we need to consider in the coming future even 
the current achievement gained recently is quite impressive. The critical aspect is 
to inform the public about nuclear energy and nuclear power besides gaining the 
support from the. Any new system should be designed according to sustainability 
principles where it will include the precautionary principle. To implement the 
requirement, a comprehensive framework of sustainability principles, indicators 
and criteria should be developed to the point where it could be used to assess the 
sustainability of any proposed engineered system. Lastly, further research would 
need to be carried out before it could be concluded that the areas are definitely 
suitable for NPP construction. 
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