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    Pakistan Institute of Engineering and Applied Sciences 
 
Pakistan’s nuclear power program was formally launched in 1959 with the establishment of the 
Pakistan Atomic Energy Commission (PAEC). The first research reactor, the Pakistan Research 
Reactor (PARR1), went critical in 1965, while the first nuclear power plant, the Karachi Nuclear 
Power Plant (KANUPP), was connected to the grid in 1972. PARR1, a 5 MW highly enriched 
uranium swimming pool reactor, has been upgraded to 10 MW low enriched reactor and KANUPP 
is a 137 MWe CANDU reactor. Later during the mid eighties PAEC added another small research 
reactor, PARR2, a miniature neutron source, and in 2000 a 325 MW PWR at Chashma, the 
Chashma Nuclear Power Plant (CHASHNUPP). Thus PAEC currently owns and operates two 
nuclear power plants and two research reactors. KANUPP has completed its design life of 30 years 
and is now undergoing the re-licensing process. CHASNUPP has just completed its first refueling 
outage.  Negotiations for the third nuclear power plant, also a 300 MW PWR from China, are 
continuing.  
 
The training and education programs in nuclear technology were initiated in the early 1960’s soon 
after the establishment of PAEC. Initially the cream of fresh graduates in engineering, medicine 
and natural sciences, who were inducted in PAEC were given short training before they were sent 
for higher studies abroad. The availability of a nucleus of highly qualified professionals in nuclear 
power and allied disciplines, the lack of adequate facilities in the local educational institutions in 
these fields and the realization that many more professionals will be needed than could be trained 
abroad led to the establishment of coherent indigenous training and education program in the late 
sixties.  Given below is a brief description of the centers set up by the PAEC for providing 
manpower for its nuclear power program.  
 

1) Pakistan Institute of Engineering and Applied Sciences (PIEAS) 
 

PIEAS has its origins in a Reactor School that was established in 1969 on the Campus of the 
Pakistan Institute of Nuclear Science and Technology (PINSTECH) at Nilore, Islamabad.  Initially 
it offered education for the degree of Master of Science in Nuclear Technology in affiliation with 
the then Islamabad, now Quaid-i-Azam University, Islamabad. In 1976 it moved to its own campus 
next to PINSTECH, was upgraded to an affiliated College of the University and renamed as the 
Center for Nuclear Studies. It underwent yet another metamorphosis in 1997 when it was renamed 
as the Pakistan Institute of Engineering and Applied Sciences (PIEAS) and granted a degree 
awarding status in 2002. Presently it offers a Bachelor of Science Degree in Computer and 
Information Sciences and Master and Doctor of Philosophy of Science degrees 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  

 
To be eligible for admission for the bachelor’s degree in Computer and Information Science the 
candidates must have Higher Secondary Certificate or an A-level that spans12-years education in 
Pakistan. Candidates must have studies physics and math and secured at least 60% marks inthese 
examinations.  Admission is on the basis of the performance of the candidates on a nation-wide 
written test. Presently, 96 students are enrolled in this program. 
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For admission to its master degree program, which is spread over   5 semesters (69 credit hours), 
students must have either first class Bachelor of Engineering, Medicine or Master of Science 
degree in selected fields. Both of these degrees require16 years of education in Pakistan except for 
Medicine (MBBS) degree, which needs 17 years education Candidates in this later category must 
also have completed one year internship in a recognized hospital. Admission is given on the basis 
of the performance of students on a nationwide written test and interviews. Typically only 10-15% 
of the applicants are admitted.  
 
After their admission students must also qualify a 2-monh zero semester to continue their studies. 
Project work spanning a minimum of 15 credit hours toward the end of their studies, that is written 
in the form of thesis and its defense is also a requirement for the Master degree. In the case of 
Nuclear Medicine the first two semesters is course work while the last three semesters consists of 
clinical and project work in a recognized hospital. Its thesis is reviewed by leading experts in UK 
and Canada. They along with local specialists also examine the quality of the project and clinical 
work of the students before they are recommended for the award of degree.  
 
For admission to its Ph.D. programs, candidates must have Master an M. Phil. or an equivalent 
degree in the relevant field. The number of candidates in all Masters programs is over 200, while 
35 scholars are pursuing their Ph.D. So far, over 1100 candidates, including 32 students from 
Jordan, Indonesia, Syria, Myanmar and Malaysia, have received their master degree and four, 
including two from Jordan, have received Ph.D. degrees from this Institute. Many of the Alumni of 
PIEAS are presently heading important establishments at home and abroad.  

 
In addition to these regular degree programs, a large number of short certificate and industrial 
modular courses ranging from one to 8 weeks duration are conducted for scientists, engineers and 
technicians of PAEC as well as of other public and private sector establishments. Certificate 
courses, of longer duration, which are now becoming less common, are offered in response to 
specific needs. Earlier such courses of 6 to 12 months duration in Health Physics, Medical Physics 
and Air Conditioning and Nuclear Orientation were conducted at PIEAS. Some examples of 
industrial modular courses are vacuum technology, radiation protection, finite element analysis, 
computer graphics, computational fluid dynamics, experimental stress analysis, and mathematical 
modeling etc. A total of over 3000 persons have qualified such courses.  
 
In addition to these professional in-service development courses for relatively younger employees 
of PAEC, PIEAS is the process of launching a leadership-training program comprising 
communications, inter-personal and management skills for more senior employees. 
 
The PIEAS faculty consists of about 70 full time members and a large pool of visiting faculty 
members, most of them belonging to various establishments of PAEC.   Half of its full time faculty 
members  hold doctoral degrees, 15 are perusing their PhD degree at home and in North America, 
Europe and East Asia  while the majority of the rest have completed their master degrees at 
PIEAS. Active research programs are in progress in fields in which doctoral programs are being 
offered.   
 
PIEAS has a sprawling residential Campus with well-equipped labs, classrooms a 400-seat 
auditorium, male and female accommodation and some faculty and staff residences. Its computer 
center is open round the clock 7 days a week and students can also access it from their rooms 
through optic fiber local area network. The Campus in linked through to the rest of the country and 
the outside world a dedicated 512 KB radio modem. In addition to several well-equipped teaching 
and research laboratories with a Gamma Camera and a, emission spectrograph, students have 
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access to the 10 MW research reactor PARR-1, the 27 kW neutron source reactor PARR-2, and the 
extensive laboratory and library facilities at PINSTECH next door.  
 
Besides the above mentioned academic programs PIEAS also strives to groom the youth of the 
country for careers in science and engineering through the National Physics Talent Contest for 17-
18 years old sciences students. Highly talented students identified through a nationwide screening 
test are invited for a weeklong training camp at PIEAS.  Those who excel during this camp are 
invited for further camps and coached for participation in the International Physics Olympiad. 
Starting this year PIEAS is also the national focal point for selecting and training senior level 
university students and young professional under 30 years of age for participation in the annual 
meeting of Nobel Laureates at Lindau, Germany. During these meeting Nobel Laureates in 
Physics, Chemistry and Biology and Medicine are invited to meet in turn senior students and 
young professionals in their respective fields from around the world. Biology and Medicine is the 
theme for this year’s meeting and next year’s meeting will be devoted to physics. 
 
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: 
 

1. 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. Presently there are 83 students studying in this program, 39 in the senior class, 
and 44 in the junior class.  

 
2. Post-Graduate Training Program. This is a one-year academic program to provide basic 

nuclear engineering education to engineers with different backgrounds. Thirty two 
engineers have passed this course in 2003, and admissions for the next session are in 
progress.   

 
3. Post-Diploma Training Program. This is also a one-year program to impart basic nuclear 

technology education to technicians who hold a polytechnic diploma. Presently there are 60 
students studying in this program.  

 
The KINPOE faculty has over 45 full time members, six of whom are presently abroad for higher 
studies. 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 lectures. KINPOE also has an active adjunct faculty 
consisting of personnel drawn from the Universities in Karachi, as well as from PIEAS. 
 
 

4. CHASNUPP Center for Nuclear Training (CHASCENT) 
 
CHASCENT was inaugurated in November 1997. This was mainly set up to fulfill the need 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 
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used, in the training programs of this centre. So far, 359 technicians and 39 engineers have been 
trained. 72 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: 

 
1. Post-Graduate Training Program: The course is of one-year duration. Fresh graduate 

engineers and masters of science are trained / educated in the areas of nuclear and 
conventional systems of PWRs, including both in-class and on-the job training. 

 
2. 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. 

 
3. 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 masters 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). 
  
 
These three centers provide the mainstream work force at professional and technicians level for the 
nuclear power program of 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 provided with free hostel facility. They are 
also required to serve PAEC for some years after completion of their degrees. 
 
In addition, there are a few other support facilities, 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. 
 
 
 Computer Training Center (CTC) 
 
This Center 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: 
 

1. Master of Science in Information Technology: This is a two-year program (five semesters) 
that is being run in affiliation with PIEAS. Currently, there are 32 students in this course. 

 
2. Post-Graduate Computer Orientation Course (PGCOC):  This is a six-month 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. 23 participants are currently enrolled. 

 
3. Customized courses: These are custom-made courses for personnel of different 

organizations. So far, over 1,700 persons have attended customized courses. 
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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. 
 
Besides CHASGCENT, KANUPP and PINSTECH also regularly conducts in plant supervisory 
and refreshers courses for engineers, scientists and technicians responsible for the operation and 
maintenance of reactors, the former for KAANUPP and the later in association with PIEAS for 
PARR1 and PARR2. 
 
 National Center 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 that 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, COMSTEC, etc. The faculty 
comprises of over twenty engineers/ scientists, out of which two have Ph.D. degrees, and most of 
them have Masters degrees in variety of related disciplines. All of the faculty members are 
certified in different levels in various techniques of NDT from abroad.  
 
Pakistan Nuclear Regulatory Authority (PNRA) 
 
PNRA was established in 2000 as a regulatory and licensing authority for nuclear power plants and 
to ensure the safe handling and use of radiation sources and radioisotopes. Besides sponsoring the 
studies of students at PIEAS and some other universities it has launched its own 12-weeks Level-1 
Professional Training Course for inspectors. This course consists of three modules, each of three 
weeks duration devoted to Nuclear and Radiation Safety and Regulatory Control respectively. 
 
 
 
 
 
 
FUTURE PROGRAMS 
Future plans for improving the education / training infrastructure in nuclear power technology 
includes the following:  

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

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

level. Already NED University, Karachi, has one paper on nuclear power in Bachelor of 
Engineering (Mechanical). 

- Launching more 4-year undergraduate programs in electrical engineering, computer 
engineering, mechanical engineering, software engineering, physics, and chemistry, 
mathematics and master and PhD programs in radiotherapy and in some of the above 
mentioned fields at PIEAS 
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- Establishment of PNRA School of Nuclear Safety for Level 1-4 Professional Training and 
other specialized short courses 
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