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Collaboration Experience of Pakistan
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KANUPP CANDU 137 MW In operation
C-1 PWR SMR 325 MW In operation
C-2 PWR SMR 325 MW In operation
C-3 PWR SMR 340 MW Under construction

C-4 PWR SMR 340 MW Under construction




Means of Collaboration
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Major Achievements

v Capacity building
v’ Self reliance
v’ Journey towards indigenization

=  OPERATIONS
100% Indigenous since Commercial Operation

=  OPERATORS TRAINING
100% Indigenous since Commercial Operation

= RADIATION & INDUSTRIAL SAFETY
100% Indigenous since Commercial Operation

=  ENGINEERING SUPPORT & MAINTENANCE

» 100% Calibrations, Corrective & Preventive Maintenance & In —
Service Inspections during Normal Operation & Shutdown

» Increasing contribution in the Refueling Outage work scope




Why Collaboration on SMRs?

SMRs innovations has stimulated the revival of nuclear
industry globally due to:

- Chance of revitalizing nuclear Industries after a lull
Inherently safe characteristics
Modular
Less construction period
Less Up-front cost
Multi-applications
Public acceptance attraction




Why Pakistan needs SMR?

» Severe electricity shortfall / energy crisis
» Shortfall is as high as 7000 MW, in Summer

» Needs for quick clean and economic energy
resources

» Rapid addition of nuclear energy to national
grid is required

» Plans for generation of 8800 MWe from
nuclear contribution by 2030

» Feasible option is through SMRs, with shorter
construction times




Why Pakistan needs SMR  con...

» Small and localized grid

» Large far-flung areas requiring small power
plants

» Modular design of SMRs will allow customized
NPPs for different regions

» Long coastal area with severe shortage of
notable water specially in metropolitan of
Karachi

» Desalination using nuclear energy of SMR will
e useful




Impediments for Collaboration

Lack of international support
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What Pakistan Expects?

There is a need for devising some mechanism of
interaction with international community.

The primary aim of such collaboration is to meet the
energy needs of Pakistan

The objectives of this collaboration are to:

» Enhance the design and engineering development
capability
» Verify and validate innovative reactors designs

» Overcome challenges in the development and
deployment of SMRs

» Keep abreast with technological developed countries
and harness the real benefit of advanced technologies




Challenges Ahead for Embarking
Countries

« Lack of people having experience in NPP construction,
operation and maintenance

« Limited knowledge in NPP technology including main
hazards (both internal and external) and their
prevention/mitigation

« Limited opportunities to arrange robust regulatory body

« Limited technical support of the NPP staff inside the country
and from abroad, in case of emergencies

e Limited industrial infrastructure and finances
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Why Collaborate with Pakistan?

» PAEC’s institute PIEAS offers post graduate and Ph.D.
degree programs in Nuclear Engineering, Chemical and
Materials Engineering, Electrical Engineering and

Nuclear Power Engineering

» KINPOE offers post graduate training program for
engineers and two years post graduate degree in

Nuclear power engineering.
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Why Collaborate with Pakistan?

Contd...

» CHASCENT offers Post Graduate Training in Nuclear power
technology for engineers and post diploma training in nuclear power

plant technology for technicians.

» The CHASCENT houses an indigenously developed Full Scope
Training Simulator (FSTS). The simulator model has been developed
on APROS, officially purchased from VTT Technologies, Finland, the
replica hardware was purchased from SNERDI, China. The simulator
is being used for providing training to plant operators, and for

testing and validation of operating practices.
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Why Collaborate with Pakistan?

Contd...

» PAEC is assisting the local industry by providing
design, engineering and manufacturing services in
energy and power, oil & gas, chemical & processing
and industrial & engineering sectors.

» PINSTECH is producing radioisotopes and radio
pharmaceuticals for catering to the needs of
nuclear medical centers.

» As per IAEA requirements, the regulatory Authority
in Pakistan, PNRA, is totally independent from the
operating organizations.
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Capabilities of Pakistan

» 42 years of successful nuclear power
production

» Multiple nuclear reactors are in operation
successfully

» Involvement in design of nuclear power
plants and design modifications

» Comprehensive nuclear environment and
nuclear industry

» Complete nuclear power program is under
safeguards of IAEA
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Conclusion

Means for enhancing collaboration on SMR development:

» Increased interaction between technology holders and users
focusing on joint projects

» Formation of partnerships and consortiums between different
stakeholder with patronage of governments and international
bodies

» Establishment of research centers, test facilities and
experimental labs for imparting training and education at
international level

» Ascertaining role of IAEA as hub of sharing information and
experiences among member countries
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