
 

 

is energy that comes from a 

nucleus, the core of an atom. Nuclear energy originates from 

the splitting of uranium atoms in a process called fission. At 

the power plant, the fission process is used to generate heat 

for producing steam, which is used by a turbine to generate 

electricity. 

 

 

 

 

This is the most common type, with over 230 in use for power generation and several hundred more 

employed for naval propulsion. The design of PWRs originated as a submarine power plant. PWRs use 

ordinary water as both coolant and moderator. The design is distinguished by having a primary cooling 

circuit which flows through the core of the reactor under very high pressure, and a secondary circuit in 

which steam is generated to drive the turbine.  In Russia these are known as VVER types - water-moderated 

and -cooled. 

 

http://www.world-nuclear.org/info/inf34.html


 

 

 

A PWR has fuel assemblies of 200-300 rods each, arranged vertically in the core, and a large reactor would 

have about 150-250 fuel assemblies with 80-100 tonnes of uranium. 

Water in the reactor core reaches about 325°C, hence it must be kept under about 150 times atmospheric 

pressure to prevent it boiling. Pressure is maintained by steam in a pressuriser (see diagram). In the primary 

cooling circuit the water is also the moderator, and if any of it turned to steam the fission reaction would 

slow down. This negative feedback effect is one of the safety features of the type. The secondary shutdown 

system involves adding boron to the primary circuit. 

The secondary circuit is under less pressure and the water here boils in the heat exchangers which are thus 

steam generators. The steam drives the turbine to produce electricity, and is then condensed and returned 

to the heat exchangers in contact with the primary circuit. 

There are several components common to most types of reactors: 

 

Fuel. Uranium is the basic fuel. Usually pellets of uranium oxide (UO2) are arranged in tubes to form fuel 

rods. The rods are arranged into fuel assemblies in the reactor core. 

Moderator. Material in the core which slows down the neutrons released from fission so that they cause 

more fission. It is usually water, but may be heavy water or graphite. 

Control rods. These are made with neutron-absorbing material such as cadmium, hafnium or boron, and 

are inserted or withdrawn from the core to control the rate of reaction, or to halt it.  In some PWR reactors, 

special control rods are used to enable the core to sustain a low level of power efficiently. (Secondary 

control systems involve other neutron absorbers, usually boron in the coolant – its concentration can be 

adjusted over time as the fuel burns up.) 

Coolant. A fluid circulating through the core so as to transfer the heat from it.  In light water reactors the 

water moderator functions also as primary coolant. Except in BWRs, there is secondary coolant circuit where 

the water becomes steam.  

Pressure vessel or pressure tubes. Usually a robust steel vessel containing the reactor core and 

moderator/coolant, but it may be a series of tubes holding the fuel and conveying the coolant through the 

surrounding moderator. 

Steam generator. Part of the cooling system where the high-pressure primary coolant bringing heat from 

the reactor is used to make steam for the turbine, in a secondary circuit. Essentially a heat exchanger like a 

motor car radiator. Reactors may have up to four 'loops', each with a steam generator. 

Containment. The structure around the reactor and associated steam generators which is designed to 

protect it from outside intrusion and to protect those outside from the effects of radiation in case of any 

serious malfunction inside. It is typically a metre-thick concrete and steel structure. 

  

http://www.world-nuclear.org/info/inf14.html
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Uranium is a mildly radioactive element which averages one to four parts per million in the Earth’s crust. 

Concentrations of uranium minerals such as uraninite, carnotite and brannerite form commercial deposits. 
Natural uranium contains about 0.7 per cent of the U235 isotope and 99.3 per cent of the U238 isotope. 

Major uses for uranium are as fuel in nuclear power reactors for electricity generation, in the manufacture of 

radioisotopes for medical applications and in nuclear science research using neutron fluxes. 

Electricity generation from nuclear power reactors is an internationally proven technology. At June 2010 

there were 439 commercial nuclear power reactors operating in 30 countries, most of which are light water 
type reactors. The total installed nuclear generating capacity is 375,000 Megawatt which provides about 14 

per cent of the world’s electricity generation. Nuclear reactors produce base load electricity. 

Further information on uranium is available in the Australian Mines Atlas uranium fact sheet. 

Australia produces around 16 per cent of annual world uranium production. Major producing countries are 
Kazakhstan (About 30 percent of annual world production) and Canada (about 20 percent). 

Australia’s three uranium mines have differing mining methods with Ranger, Northern Territory an open pit 
operation, Olympic Dam, South Australia an underground mine, and Beverley, South Australia an in situ 

recovery mine. Three new in situ recovery projects in South Australia at Honeymoon, Beverley North and 
Four Mile have government approvals and are expected to commence production in the near future. 

http://www.world-nuclear.org/
http://www.australianminesatlas.gov.au/education/fact_sheets/uranium.html

