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Civilian Nuclear Energy in Pakistan: Prospects and Challenges   

Muhammad Suleman Shahid* 

Nuclear energy 

Nuclear technology employs the energy released by cracking the particles of different elements. 

Making such energy started in the 1940s, and during the Second World War, a study was 

conducted, primarily envisaging making weapons by splitting the atoms of particular isotopes of 

uranium or plutonium. 

In the 1950s, concentration turned to the peaceful uses of nuclear energy, remarkably for power 

production. Today, the world creates as much electricity from nuclear energy as it generated 

from all resource collectively in 1960. At present, only nine states are known to have nuclear 

arsenals potential. Fifty-six states operate about 240 civil research reactors, more than one-third 

of these reactors are in developing countries. 

 Thirty-one countries have more than 430 commercial nuclear power reactors which are 

producing more than 370,000 MWe.1 The electricity which is produced from nuclear energy is 

over three times the total producing capability of France or Germany from all resources. 

Moreover, 72 nuclear power reactors are under process, comparable to 20 per cent of current 

capacity, while more than 160 are definitely planned, comparable to half of current power.2 

History of Pakistan’s nuclear energy programme 

The Pakistan Atomic Energy Commission (PAEC) is authorised for all nuclear energy and research 

functions in the country. The PAEC has two main departments which are responsible for nuclear 

power plans: Nuclear Power Generation (NUPG) and Nuclear Power Projects (NUPP). The NUPG 

cabinet supervises the operational units, and the NUPP cabinet deals with design and 

construction of planned units, and is associated with the Pakistan Nuclear Regulatory Authority 

(PNRA). 

*Muhammad Suleman is a Research Associate at the Centre for Pakistan and Gulf Studies (CPGS),

Islamabad, Pakistan

1 IAEA, Operational & Long-Term Shutdown Reactors, 
https://www.iaea.org/PRIS/WorldStatistics/OperationalReactorsByCountry.aspx 
2 IAEA, Under Construction Nuclear reactors, 
https://www.iaea.org/PRIS/WorldStatistics/UnderConstructionReactorsByCountry.aspx
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PAEC's first nuclear power generation reactor was a small 137 MWe (125 MWe net) Canadian 

pressurized heavy water reactor (PHWR) which started in 1971 and is under IAEA safeguards – 

KANUPP at Paradise Point in Sindh province, about 25 km. west of Karachi. It is functioning at 

decreased power, and is under evaluation by PAEC because of its age.3 

 

The second unit is Chashma 1 in Punjab, a 325 MWe (300 MWe net) two-loop pressurized water 

reactor (PWR) supplied by China's CNNC under IAEA safeguards. The major part of the plant was 

designed by Shanghai Nuclear Engineering Research and Design Institute (SNERDI), based on 

Qinshan 1. It was started in May 2000 and is also known as CHASNUPP 1. Designed life duration 

is 40 years. This, and the subsequent three units, were built employing international design, 

codes and standards.4 

 

Manufacturing of its twin, Chashma 2, started in December 2005. Its estimation cost is PKR 51.46 

billion (US$ 860 million, with $350 million financed by China). Pakistan has signed safeguards 

agreement with IAEA in 2006 and grid connection was in March 2011, with commercial running 

in May.5 

 

Operating Reactors in Pakistan 

 

Reactor Province MWe 

net 

Construction 

start 

Commercial 

operation 

Planned 

close 

Karachi 1 Sindh 125 1966 12/72 2019 

Chashma 1 Punjab 300  1993 June 2000 2040 

Chashma 2 Punjab 300 2005 May 2011 2051 

Total (3)   725    

Source: World Nuclear Association  

 

The 2005 Energy Security Plan integrated objective of stimulating nuclear capacity to 8800 MWe, 

900 MWe of this by 2015 and an additional 1500 MWe by 2020. Projections integrated four 

additional Chinese reactors of 300 MWe each, one and seven of 1000 MWe, all are PWR. There 

were timid plans for China to construct two 1000 MWe PWR units at Karachi as KANUPP 2&3, 

but China then in 2007 postponed expansion of its CNP-1000 type which would have been the 

only one of that size able to be exported. Pakistan then turned its concentration to building 

                                                           
3 Babar Ghias, Karachi Nuclear Power Plant (KANUPP): Lesson from the Fukushima, www-
pub.iaea.org/iaeameetings/cn233p/Session5/5-3-Ghias.pdf  
4 CHASNUPP-1, Nuclear Threat Initiative, http://www.nti.org/facilities/112/  
5 CHASNUPP-2, Nuclear Threat Initiative, http://www.nti.org/facilities/113/ 
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smaller units with advanced local content. However, in 2013, China revived its 1000 MWe designs 

with export intent, and made overtures to Pakistan for the ACP1000 design.6 

 

In June 2008, the government announced its policy to construct units 3&4 at Chashma, each  320 

MWe gross and mainly financed by China. A further accord for China's assistance with the plan 

was signed in October 2008, and given fame as a counterbalance to the U.S.-India accord shortly 

preceding it. 

 

In March 2009, China's Shanghai Nuclear Engineering Research and Design Institute (SNERDI) 

declared that it was venturing with design of Chashma 3&4, with China Zhongyuan Engineering 

Corp (CZEC) as the general supplier and China Nuclear Industry No.5 Construction Company as 

installer. In April 2009, a design agreement with SNERDI was signed, and the government of 

Pakistan said that it allowed the venture at an expenditure of $2.37 billion, with $1.75 billion of 

this encompassing "a foreign exchange component". In March 2010, Pakistan declared that it 

approved to the conditions for Chashma 3&4, while China would grant 82% of the total U.S. 

$ 1.912 billion investment as three 20-year little-interest loans. It would also grant fuel for the 

specific reactors lifetime; normally, the lifetime is 40 years of these reactors.7 

 

The major construction agreement was signed in June 2010, and the two 340 MWe CNP-300 (315 

MWe net) units would be completed in the next eight years. These units’ design will have 40 

years lifetime and will be under IAEA safeguards. The construction of unit 3 formally began in 

May 2011, while work started on unit 4 in December 2011. The dome of unit 3 was fixed in March 

2013. In the start of 2014, the PAEC said they were several months ahead of schedule of 

construction. 

 

Nonetheless, the Nuclear Suppliers Group (NSG) posed a number of issues regarding China's 

supply of Chasma 3&4. The agreements of units 1&2 were signed in 1990 and 2000, respectively, 

prior to 2004 when China joined the NSG, which put a restriction on trade of nuclear technology 

to any non-NSG member. China said that units 3&4 are the same as "grandfathered", and 

engagements are part of agreements of units 1&2. 

 

Under-construction nuclear power projects 

In June 2013, the Planning Commission of Pakistan claimed that two China National Nuclear 

Corporation (CNNC) 1000 MWe category reactors would be installed for Karachi 2 and 3 (KANUPP 

2&3) near Karachi unit 1. Two coastal locations had been under consideration for both 1100 MWe 

                                                           
6 Nuclear Power in Pakistan, World Nuclear Association, http://www.world-nuclear.org/info/Country-
Profiles/Countries-O-S/Pakistan/ 
7 Ibid  
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units.8 In April 2013, CNNC declared an export accord for the ACP1000, of 1100 MWe. In July 

2013, The Executive Committee of the National Economic Council (ECNEC) permitted two units 

of the Karachi Costal Power Project with net production capacity of 2,117 MWe. The entire 

expenditure of this is approximate Rs 959 billion ($9.595 billion), with $6.5 billion (68 per cent) 

being seller investment. The PAEC claimed that 82% of the entire expenditure would be assisted 

by China. In August, deals were signed in Shanghai, China with CNNC, China Zhongyuan 

Engineering Co. Ltd. (CZEC), China Nuclear Power Engineering Co. Ltd. (CNPE), Nuclear Power 

Institute of China (NPIC), and East China Electric Power Designing Institute (ECEPDI). Ground 

breaking ceremony took place at the location near Paradise Point, 25 kms. west of Karachi in 

November 2013, and primary concrete was envisaged by the end of 2014. Nonetheless, in 

October 2014, the Sindh High Court ordered to stop work on site due to a challenge on ecological 

grounds, and the warning command was extended to near the beginning of December. 9 

Construction of the plants is normally  takes 72 months. 

 

The country is not capable to buy uranium as fuel from the open market due to international 

embargos. In light of this difficulty, the PAEC says that Pakistan has contracted with China to grant 

life span fuel supply for the specific reactors, this being particular at 60 years.10 

 

The Pakistan Nuclear Regulatory Authority (PNRA) has got the safety scrutiny of China’s ACP1000 

reactor from CNNC and is likely to take as a minimum a year to complete the re-evaluation before 

providing a construction permit. 

 

Nuclear power reactors under construction and planned 

Reactor Province Type MWe 

gross 

Construction 

Start 

Planned Commercial 

Operation 

Chashma 3 Punjab CNP-300 340 May 2011 Dec 2016 

Chashma 4 Punjab CNP-300 340 Dec 2011 October 2017 

Karachi 

Coastal 1 

Sindh ACP1000 1100 late 2014   

Karachi 

coastal 2 

Sindh ACP1000 1100 late 2015?   

Total (4)       2880   

Source: World Nuclear Association  

 

                                                           
8 Express Tribune, Govt to kick off work on 1,100MW nuclear power plant, 

http://tribune.com.pk/story/559885/govt-to-kick-off-work-on-1100mw-nuclear-power-plant/ 
9 Dawn, SHC stops PAEC from starting work on N-Plant, http://www.dawn.com/news/1138514 
10 http://www.thenews.com.pk/Todays-News-3-235039-32-nuclear-plants-to-produce-40,000MW:-PAEC 
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Further nuclear capacity 

In August 2011, Pakistan announced to generate electricity up to 8000 MWe from nuclear energy 

at ten sites by 2030. The PAEC has chosen six new places on the advice of the Pakistan Nuclear 

Regulatory Authority (PNRA) and the International Atomic Energy Agency (IAEA). These sites are 

Qadirabad-Bulloki (QB) link canal near Qadirabad Headworks; Dera Ghazi Khan Canal near Taunsa 

Barrage; Taunsa-Panjnad canal near Multan; Nara canal near Sukkur; Pat Feeder canal near 

Guddu; and Kabul River near Nowshera. In 2012, the PAEC claimed that four reactors were under 

consideration for the Taunsa-Panjnad canal near Multan.11 

 

In January 2014, the PAEC declared its objective to construct five additional 1100 MWe each 

nuclear plants to overcome the electricity shortage of the country, and in 2030 they would have 

to generate the capacity 8.9 GWe through nuclear energy. "With more than 55 reactor-years of 

successful operating experience to its credit, the PAEC can confidently move from technology 

acquisition status to actually starting contributing sizable electrical energy to the 

system."12 Recently, the PAEC Chairman, Dr Ansar Parvez, has said Pakistan is in the process of 

selecting eight sites for the installation of 32 nuclear power plants, which will generate a total of 

40,000 MW electricity. He did not specify a time-frame.13 

 

The PAEC claimed a preliminary 1100 MWe plant would be constructed at Muzaffargarh, on the 

Taunsa-Panjnad canal near Multan in Punjab. Discussions with China are underway to supply 

three nuclear power plants for about $13 billion. 

 

At the third Nuclear Security Summit, referring to the existing energy crisis in Pakistan, Prime 

Minister Nawaz Sharif stated that the country’s nuclear programme was safe and secure, and 

that it is searching for international collaboration and assistance for civil nuclear energy 

requirements under IAEA safeguards.14 

 

A Chinese official, Mr Wang Xiaotao, Vice-Minister of the National Development and Reform 

Commission (NDRC), has verified that China is engaged in six nuclear power ventures in Pakistan, 

and is expected to export further reactors to Pakistan, demonstrating that the much-debated 

                                                           
11 Nuclear Power in Pakistan, World Nuclear Association, http://www.world-nuclear.org/info/Country-
Profiles/Countries-O-S/Pakistan/ 
12 15th Meeting of technical Working Group on Advance Technologies for Heavy Water Reactor (TWG-HWG), IAEA 
Headquarter, Vienna-Austria 25-27 November 2014, 
www.iaea.org/NuclearPower/.../Pakistan1_HWR_(ZNoorKhan).pdf 
13 The News, 32 Nuclear Power Plants to Produce 40000 MWe: PAEC, http://www.thenews.com.pk/Todays-News-
3-235039-32-nuclear-plants-to-produce-40,000MW:-PAEC 
14 Express Tribune, Pakistan looking forward to cooperation in civil nuclear energy: Nawaz, 
http://tribune.com.pk/story/686790/pakistan-looking-forward-to-cooperation-in-civil-nuclear-energy-nawaz/ 
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civilian nuclear collaboration between the two countries will go forward, in spite of the concerns 

raised that it is in breaking Nuclear Suppliers’ Group (NSG) guidelines.15 

 

The PAEC has clarified that, while adopting for a nuclear reactor for energy production venture 

K-2 and K3, Pakistan selected an improved version granted by China, because it is the most 

trustworthy, rather than adopting one that may not produce required results in future. The PAEC 

has reiterated that despite facing various kinds of restrictions to acquire nuclear technology, 

Pakistan will continue to increase its civil nuclear facility in a bid to diversify Pakistan’s energy 

mix and overcome the power crisis.16 

 

Pakistan’s current energy status  

Currently, Pakistan has an installed electricity production capacity of 22,797 Megawatts. The 

standard requirement is approximately 17,000 Megawatts, while the shortfall fluctuates 

between 4,000 to 5,000 Megawatts. On the whole, energy mix is made up of oil (35.2 per cent), 

hydel (29.9 per cent), gas (29 per cent), nuclear energy and imported (almost 5.8 per cent). It is 

estimated in different governmental research work that in the next 10 years, peak electricity 

requirement would rise four to five per cent.  

 

Pakistan-China nuclear cooperation and NSG 

There is a misperception that exist that China has violated its responsibilities of the Nuclear 

Suppliers Group (NSG) by providing these reactors to Pakistan. It is important to note that China 

is, indeed, meeting global permissible responsibilities of a nuclear accord that it made with 

Pakistan in 1986, which was prior its joining the NSG in 2004. Besides, these reactors will be under 

IAEA safeguards and will generate electricity, not nuclear weapons. The criticism about these 

reactors is political in context. This peaceful nuclear collaboration could be considered to be an 

endeavour on Pakistan’s part to offset the Indo-U.S. nuclear agreement and New Delhi’s 

endeavour to join the NSG, which is a nuclear export control association. The U.S. provided the 

nuclear accord to India for money-making and also due to New Delhi’s effort to counterbalance 

Beijing. Pakistan’s accord with China was signed before the Indo-U.S. nuclear accord, and 

Pakistan has no ambition to become a regional superpower. The Pakistan-China accord does not 

breach global norms and values, but the Indo-U.S. nuclear accord has violated the international 

norms and laws. The U.S. changed its indigenous laws and put pressure on NSG member states 

to allow the Indo-U.S. nuclear deal. 

                                                           
15 Daily Times, China confirms it is building six nuclear power plants in Pakistan, 
http://www.dailytimes.com.pk/national/09-Feb-2015/china-confirms-it-is-building-six-nuclear-power-plants-in-
pakistan 
16 Dawn, PAEX explains why it opted for Chinese reactor, http://www.dawn.com/news/1162569 


