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Abstract: To harness the benefits of nuclear energy and the applications of radiation and 
radionuclides in various disciplines, a broad and deeply rooted nuclear education is essential. 
To cater to its needs, the Pakistan Atomic Energy Commission has established training 
institutes/centres of higher education. This paper briefly describes the programmes offered by 
these institutes/centres. 
 

1. Introduction 

Pakistan’s nuclear power program formally began in 1959 with the establishment of 
the Pakistan Atomic Energy Commission (PAEC). The main objectives were to benefit from 
the developments in the field of nuclear science and technology. 

The first research reactor, (PARR-1, swimming pool type), went critical in 1965, 
while the first nuclear power plant (KANUPP, Karachi Nuclear Power Plant) was connected 
to the grid in 1972. KANUPP is a 137 MWe CANDU reactor. In 2000, PAEC also added a 
325 MWe PWR at Chashma (CHASNUPP). PAEC currently owns and operates two nuclear 
power plants. KANUPP has completed its design life of 30 years and is now undergoing the 
re-licensing process. CHASNUPP has also completed its first refueling outage.  Negotiations 
for the third nuclear power plant, also a 300 MWe PWR from China, are continuing. 

PAEC also takes keen interest in R&D work in agricultural sector. It has established 3 
agricultural research centers which have played a key role in boosting the economy of the 
country. PAEC has also played an important role in health sector by establishing nuclear 
medical centres for diagnostics and radiotherapy. 

As we know, the nuclear technology is widespread and multidisciplinary. It includes 
areas such as nuclear and reactor physics, radiation protection, nuclear safety, thermal 
hydraulics and mechanics, material science, chemistry, health science, agricultural 
engineering and sciences, information technology, radioactive waste management etc. 
Therefore, a broad and deeply rooted nuclear education is absolutely essential to master the 
wide areas of science and technologies extensively used in the nuclear domain. The 
universities and advanced technical schools are the only institutions where such a high level 
and diversified education can be imported. Furthermore in-house training, a complementary 
form of education, is compulsory and important for the proper design, safe operation and 
future management of nuclear facilities.  
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2. Training Institutes/Centers and their Programs 
 Keeping in view the importance of the nuclear technology and the key role it can play 
in the development of a country and the need of highly trained manpower to harvest the 
benefits from nuclear and its allied emerging technologies, the training and education 
programs in nuclear technology in Pakistan were initiated in the early 1970’s. Given below is 
a brief description of the institutes/centers set up by the PAEC for providing manpower for its 
nuclear power program and applications of radiations and radioisotopes. 

2.1 Pakistan Institute of Engineering and Applied Sciences (PIEAS) 

This Institute was established as Reactor School in 1969, and provided education for 
the degree of Master of Science in Nuclear Technology in affiliation with the Quaid-i-Azam 
University, Islamabad. In 2000, due to its excellent facilities and infrastructure, the 
Government of Pakistan conferred on PIEAS the degree awarding status. It is now de-linked 
from the Quaid-i-Azam University, and offers its own degrees. 

 Presently, PIEAS offers the following programs: 

i)  Doctor of Philosophy and Masters of Science degrees

These degrees are offered in the following fields  

a) Nuclear Engineering b) Systems Engineering 
c) Process Engineering d) Materials Engineering 
e) Medical Physics f) Information Technology 
g) Nuclear Medicine 

All these programs are of two years duration. For admission to the Masters degree, 
students must have either Bachelor of Engineering or Master of Science degree in selected 
fields (both of 16 years education in Pakistan). For the Nuclear Medicine program, candidates 
must have an MBBS degree (17 years education) and must have completed 1 year house job. 
The admissions are purely on merit based on a written test and an interview. All those 
selected are awarded handsome fellowship and on campus free hostel accommodation. After 
successful completion of their degrees, they also serve PAEC for some years. Some seats are 
also given to students interested on self-financed basis. 

For admission to Ph.D. programs, candidates must have one of the above mentioned 
master’s degrees or M. Phil. degree in the relevant field. Most of the Ph. D. scholars are on 
fellowships offered by Higher Education Commission and Endowment fund (The fellowship 
includes stipend to the scholar, remuneration to Supervisor and grant to the laboratory etc). 

The number of students in all M. Sc. programs at present is over 300, while 37 
scholars are pursuing their Ph. D. studies. So far, more than 1200 students have received their 
Masters and four have received Ph. D. degrees. Apart from Pakistan, students from countries 
such as Algeria, Indonesia, Jordan, Kuwait, Malaysia, Myanmar, Sudan etc. have also 
graduated from PIEAS in the past. 

ii) Bachelor of Engineering Degree

The four-year Bachelors degree is offered in Computer and Information Science. To 
be eligible for admission to this program the candidates must have Higher Secondary 
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Certificate (12 years education) or its equivalent. Presently, 130 students are enrolled in this 
program. 

iii) Short Courses

In addition to regular degree programs, a large number of short courses ranging from 
one to four weeks duration are regularly conducted for scientists, engineers and technicians of 
PAEC as well as of other industries in several fields, such as vacuum technology, radiation 
protection, finite element analysis, computer graphics, computational fluid dynamics, 
experimental stress analysis, health physics etc. A total of over 3000 persons have undertaken 
such courses. PIEAS also grooms young students for participation in Physics Olympiads. 

The PIEAS faculty consists of over 70 full time members, over 30 of whom hold 
doctoral degrees in science, engineering and medical disciplines. Active research programs 
are in progress in fields in which doctoral programs are offered. The research is published in 
national and international journals. In addition to several well-equipped teaching laboratories, 
students have access to PARR-1, a 10 MW swimming pool type research reactor; a 27 kW 
neutron source reactor, PARR-2, and the extensive laboratory and library facilities of the 
Pakistan Institute of Nuclear Science and Technology (PINSTECH), all at walking distance 
from the main PIEAS campus. 

2.2 KANUPP Institute of Nuclear Power Engineering (KINPOE) 

This was initially set up as a training centre for engineers and technicians of Karachi 
Nuclear Power Plant (KANUPP). As the operation and maintenance manpower needs of 
KANUPP were fulfilled, and the nuclear power program of PAEC gained momentum, the 
role of this training centre was changed to one for higher education in nuclear technology. It 
now offers the following programs: 

i) Master of Engineering in Nuclear Power

This course is of two years duration. To be eligible for admission the candidates must 
have either Bachelor of Engineering or Master of Science degrees in selected fields (both of 
16 years education in Pakistan). The degree is awarded by NED University of Engineering 
and Technology, Karachi with which KINPOE is affiliated. 

ii)  Post-Graduate Training Program

This is a one-year academic program to provide basic nuclear engineering education 
to freshly inducted engineers in PAEC with different backgrounds. 

iii)  Post-Diploma Training Program

This is also a one-year program to impart basic nuclear technology education to 
technicians holding a polytechnic diploma. 

The KINPOE faculty has over 45 full time members. KINPOE derives strength from 
its closeness to an operating nuclear power plant, which is regularly visited by the students. It 
has a library and several teaching laboratories. Several engineers from KANUPP also deliver 
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lectures. KINPOE also has an active adjunct faculty consisting of personnel drawn from the 
Universities in Karachi, as well as from PIEAS. 

2.3 CHASNUPP Centre for Nuclear Training (CHASCENT) 

CHASCENT was inaugurated in November 1997. This was mainly set up to fulfill the 
needs for trained manpower for operation and maintenance of Chashma Nuclear Power Plant 
(CHASNUPP). The training centre is equipped with a Full Scope Training Simulator (FSTS) 
which is extensively used in the training programs of this centre. So far, more than 350 
technicians and 40 engineers have been trained. More than 70 operation engineers were 
trained and 31 have received shift engineer license. Five instructors of FSTS have received 
shift engineer license. CHASCENT offers the following training programs: 

i)  Post-Graduate Training Program 

The course is of one-year duration. Fresh graduate engineers and masters of sciences 
are trained/educated in the areas of nuclear and conventional systems of PWRs, including 
both in-class and on-the job training. 

ii) Post Diploma Training Program 

The course is of one-year duration. Fresh engineering diploma holders are trained/ 
educated in the areas of science and engineering fundamentals, plant equipment and systems, 
and on-the-job-training in the plant and work areas of CHASNUPP. 

iii) Engineers Training and Re-training Programs 

Regular programs are undertaken for training and re-training of engineers and 
technicians working in the plant. 

The training faculty consists of eight engineers and scientists most of whom have 
master’s degree in Nuclear Engineering and have received training in PWR Nuclear Power 
Plant. Five engineers are Full Scope Training Simulator (FSTS) Instructors, who also hold 
shift engineer license from Pakistan Nuclear Regulatory Authority (PNRA). 

2.4 Other Support Centres 

In addition, there are two other centers, which help complete the professional and 
trade training program for PAEC personnel. These include the Computer Training Centre and 
the National Centre for Non-Destructive Testing. 

2.4.1 Computer Training Centre (CTC). 
This centre was set up in 1982 to train IT professionals at a time when the subject of 
information technology was newly introduced in Pakistan. CTC now offers the following 
programs: 

i) Master of Science in Information Technology 

This is a two-year program (five semesters) that is being run in affiliation with 
PIEAS. So far, 32 students have graduated in this program. 

Paper to be presented at ANENT, to be held in Kuala Lumpur, Malaysia from 23-27th Feb., 2004.  

Page 4 of 5



ii) Post-Graduate Computer Orientation Course (PGCOC) 

This is a six-month duration course oriented towards practical applications of 
information technology. The participants are mainly people on-the-job from PAEC centres, 
universities, or workers of R&D organizations. 

iii)  Customized Courses 

These are custom-made courses for personnel of different organizations. So far, over 
1,700 persons have attended these customized courses. 

The Centre has a number of computer laboratories, including Hardware Lab. and 
Design and Development Labs. There are 21 full time faculty members. In the past two 
decades, over 2,400 persons have received education and training at this centre. 

2.4.2 National Centre for Non-Destructive Testing (NCNDT) 

The National Centre for Non-destructive Testing was established in 1995, which 
conducts certificate courses in levels 1, 2 and 3 in different techniques of non-destructive 
testing. The candidates are trained according to PAEC/SES/NDT-001 code which is 
equivalent to ISO 9712 standard. The NDT techniques covered include Radiography, 
Ultrasonic Testing, Surface Methods Testing (Magnetic Particle Testing and Penetrant 
Testing), Eddy Current Testing and Leak Testing. 

NCNDT also offers courses in collaboration with IAEA, UNDP, COMSTECH etc. 
The faculty comprises over twenty engineers/scientists, out of which two have Ph. D. 
degrees, and most of them have Master’s degrees in variety of related disciplines. All of the 
faculty members are certified in different levels in various techniques of NDT from abroad. 

3. Future Programs 
Future plans for improving the education/training infrastructure in nuclear power technology 
include the following: 

• Strengthen the resources / laboratories / faculty and opportunities for hands-on 
experience at these centres. 

• Increase interaction between the training/education centres and power plants. 
• Introduce nuclear technology related subjects in national universities at undergraduate 

level. 
• Groom young students for participation in various Olympiads such as Mathematics, 

Chemistry and engineering. (Pakistan is already participating in Physics Olympiads). 

4. Summary 
PIEAS, KINPOE, CTC, CHASCENT and NCNDT provide the mainstream work force at 
professional and technician’s level for the nuclear power program as well as for nuclear 
medicine applications in the country. Admission of students to all of the degree and 
certificate programs is through nationwide admission tests and interviews. The admission is 
highly selective; there being about 20 times as many applicants as the number of seats 
available. Almost all Masters and Ph. D. students are paid a handsome fellowship and are 
provided with free hostel accommodation and medical facility if needed. 
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