
Bataan Nuclear Power Plant Operates Safely from a Naturally Mined as Uranium 
Ore – Part 1.0 
 

Because of the kind of fuel such as Uranium is used (i.e. the concentration of U-235, see 
below), if there is a major uncorrected malfunction in a reactor the fuel may overheat and 
melt, but it cannot explode like a bomb. 

Uranium is a heavy metal which has been used as an abundant source of concentrated 
energy for over 60 years.  

Uranium occurs in most rocks in concentrations of 2 to 4 parts per million and is as 
common in the Earth's crust as tin, tungsten and molybdenum. Uranium occurs in 
seawater and can be recovered from the oceans. 
 

U235 is processed from Uranium ore that can be mined by underground or open-cut 
methods, depending on its depth. After mining, the ore is crushed and ground up. Then it 
is treated with acid to dissolve the uranium, which is recovered from solution.  

Uranium may also be mined by in situ leaching (ISL), where it is dissolved from a porous 
underground ore body in situ and pumped to the surface. 

The end-product of the mining and milling stages, or of ISL, is uranium oxide concentrate 
(U3O8). This is the form in which uranium is sold. 

Before it can be used in a reactor for electricity generation, however, it must undergo a 
series of processes to produce a useable fuel. 

For most of the world's reactors, the next step in making the fuel is to convert the uranium 
oxide into a gas, uranium hexafluoride (UF6), which enables it to be enriched. Enrichment 
increases the proportion of the uranium-235 isotope from its natural level of 0.7% to 4-
5%. This enables greater technical efficiency in reactor design and operation, particularly 
in larger reactors, and allows the use of ordinary water as a moderator. 

After enrichment, the UF6 gas is converted to uranium dioxide (UO2) which is formed into 
fuel pellets. These fuel pellets are placed inside thin metal tubes, known as fuel rods, 
which are assembled in bundles to become the fuel elements or assemblies for the core 
of the reactor. In a typical large power reactor, there might be 51,000 fuel rods with over 
18 million pellets. [World-Wide Nuclear Organization] 
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For reactors which use natural uranium as their fuel (and hence which require graphite 
or heavy water as a moderator) the U3O8 concentrate simply needs to be refined and 
converted directly to uranium dioxide. 

When the uranium fuel has been in the reactor for about three years, the used fuel is 
removed, stored, and then either reprocessed or disposed of underground. 
 
One of the most contentious issue of a Nuclear Power plant is handling radioactive wastes. 

In the US, for the last 50 years of operating 104 Nuclear Power Plants the radioactive waste 

can fill “a foot ball field at a depth of 10 meters…96% can be recycled into new fuel 

assemblies, medical, and industrial products” -- Steam Plant Operations by Woodruff, 

Lammers an Lammers. 

Nuclear power plants do not produce CO2, NOX, SO2, particulates and emission. 

 

Luzon is a complicated distribution grid that is dominated by coal and gas power source. The 

renewable energy source is 26% hydroelectric and 6% geothermal. With the world problem of 

depleting gas and coal supply in 20 years the government should now program to replace this non-

renewable power plant with renewable energy. Europe especially Germany has programmed to 

replace their non-renewable energy source by up to 30% in 2030. The Philippines can easily 

program to replace non-renewable energy source up to 70% renewable energy source in 25 years 

given the head start of 32% renewable energy source today. Technologies for Solar Thermal 

Electric, Photo-voltaic, Landfill Gas, Wind, Biomass, Geothermal Electric, Anaerobic Digestion, 

Small Hydroelectric, Ocean Thermal, Fuel Cells as power source for micro-grid systems are here 

with us today. The Malampaya gas source should be use to operate fast starting gas turbine 

generators as a combined back-up and full-time operating power plant together with other 

renewable power sources. [Epira Law and the Philippine Electricity Rates by Fernando S. 

Guevara] 

 

Another power source available that needs to operate is the existing nuclear power plant located 

in Morong, Bataan. Below are excerpts from the National Power Corporation website124 :  

124 http://www.napocor.gov.ph/index.php/bataan-nuclear-power-plant:  

Gifted with pristine white beaches and luscious green forests, the Bataan Nuclear Power Plant 

(BNPP) sits at the tip of a 389 hectare protected land at Napot Point, Morong, Bataan.It is the 

only erected commercial nuclear power station within the ASEAN countries.  

The National Power Corporation was mandated by law to preserve and maintain this nuclear 

plant. It has instituted procedures and programs to keep the aesthetic attributes of BNPP. The 

craftsmen of this law envisioned that somewhere in the future, this sleeping massive undertaking 

of the government may resurrect, and be able to provide safe, clean, reliable and cheap energy, 

while at the same time steering the nation towards economic and technological advancement.  

Considered to be one among the robustly-built nuclear power station in the world, and more 

advance in design and younger than more than half of the operating nuclear power plants in the 

United States of America, the BNPP was designed to withstand the highest postulated earthquake 

in the Luzon island at ground acceleration value of 0.4G or Intensity 8 in the Richter Scale. At 18 

meters above sea level ground elevation, the BNPP plant site is well protected against tidal waves 

and tsunamis. It can sustain operation even if a Fukushima Dai-Ichi Nuclear Power Plant-like 

tsunami incident of March 11, 2011 happened at this site.  



If the plant had operated, its 623 MW electrical capacity could have provided at least 10% of the 

present power requirements for the Luzon grid. It could have started the nuclear regime in the 

country which can bring the Philippine economy at greater heights, like Korea or Taiwan, 

perhaps.  

The plant was almost complete in 1984 and 100% of plant equipment and systems had passed the 

one-year long Hot Functional Tests that was conducted then. It was also during this said test that 

the plant was able to generate 5 MW of electricity using the heat from the Nuclear Steam Supply 

System but without nuclear fuel. This refutes the “statement” being circulated that this plant was 

completely built but has never generated a single watt of electricity.  

The BNPP is a Westinghouse Pressurized Water Reactor Nuclear Power Plant, the most popular 

reactor design in the industry. It took 10 years to construct and has been on preservation mode 

since 1986 at a cost of Php40 to Php50 million a year.  

BNPP was about 98% complete in February 1984, and in June 1985 public hearings were set to 

be conducted for the Operating License of BNPP as requirement prior to initial nuclear fuel 

loading to the nuclear reactor. This is in preparation for the commercial operation of the plant.  

The IAEA125 as the world’s advisory body to utilities on the safe operation of a nuclear power 

plants has inspected BNPP twice, the IAEA Operational Safety Analysis Review Team (OSART) I 

and II (July 1984 and February 1985, respectively). Although it identified issues and made 

recommendations, the IAEA said the plant’s construction met international standards. After the 

second inspection, the IAEA said that the plant was ready to receive fuel and begin start-up testing 

for its commercial operation.  

With a very expensive, fully paid and idle asset at hand, and the country’s need to educate more 

the population on the benefits behind the peaceful use of atomic energy, the nuclear plant was 

opened to the public in 2008 as part of the government’s information, education and 

communication program on nuclear power.  

Plant briefings and tours became a daily part of the activities of the NPC’s preservation team. The 

“BNPP Experience” provided visitors with the basic knowledge on nuclear energy, why do we 

still need this energy resource, and the history of BNPP. The briefings will be followed by a plant 

walk down to the major components of a nuclear power plant like the Steam Generator Building, 

Reactor Building, Control Room, and others. 

 

 

Bataan Nuclear Power Plant (Picture Courtesy of the National Power Corporation) 


