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Stakeholders

J Government - National Nuclear Authority (PNRI)
< Regulatory Body (PNRI - NRD) and DOH-CDRRHR*
< Technical Support Groups (PNRI — Technical Divisions)

J  Licensees (Entities/Facilities handling radioactive materials,
Occupational Radiation Workers, Vendors, other service
providers)

*Center for Device Regulation, Radiation Health, and Research




The Philippine Nuclear Research Institute

dConduct research and development on the
application of radiation and nuclear techniques,
materials and processes;

dUndertake the transfer of research results to end-
users, including technical extension and training
services;

OOperate and maintain nuclear research reactors
and other radiation facilities; and

OLicense and regulate activities relative to
production, transfer and utilization of nuclear
radioactive substances development
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Education and Training Infrastructures

a

PNRI = Nuclear Training Center

PNRI = Sub-Critical Assembly for Training, Education and
Research (SATER) Facility

Tertiary Nuclear Education — Radiology, Medical Physics

PNRI Nuclear Education Initiatives — core and elective subjects in
undergraduate and graduate Engineering Programs




PNRI Nuclear Training Center

* FTCs on JAEA’s Instructors Training Courses

- Reactor Engineering
- Emergency Preparedness
- Environmental Radioactivity Monitoring

* Radiation safety courses (8)
* Technology diffusion courses (5)

* Radiological emergency preparedness
* Environmental monitoring courses
* Nondestructive testing (NDT) training course (12)



Full Course Nuclear Education Programs

° MSc in Applied Physics, major in Medical Physics

° Master in Medical Physics

e BSc Pre-Med Physics (applications of physics in
Medicine)

Undergraduate programs on Radiologic Technology I




PNRI Nuclear Education Initiatives

d  Partnerships forged (MOUs)
= University of the Philippines (UP) Diliman (2018, renewed in 2021)

* Two PNRI staff granted Professional Lecturer posts in UPD, others are adjunct

= Mapua University (2020)
* Five PNRI staff with lecturer posts in MAPUA

d Integration of nuclear education

= UP Diliman — MSc / Ph.D. Energy Engineering
* Core subject, 3 units: Nuclear Energy (since 2019)

* Elective subject, 3 units: Introduction to Nuclear Engineering (started 2022)
= Mapua University — BSc Chemical Engineering

* Elective subject, 9 units: Nuclear Engineering Track (since 2020)
= Mapua University — MSc/PhD in Environmental Engineering

* Elective, 3 units: Introductory Nuclear Environmental Engineering (started 2022)

d Students thesis/dissertation research studies focused on NST
= University of Santo Tomas (MSc); UP Diliman (MSc); Mapua (BSc)




PNRI Nuclear Education Initiatives

Curriculum in MSc Nuclear Science and Engineering (2020)
= Developed with IAEA Expert: Wahlid Metwally, Sharjah University, UAE

= Core courses
® Nuclear Engineering Fundamentals
= Nuclear Fuel Cycle
= Nuclear Reactor Analysis
= Radiation Detection and Measurement

= Nuclear Seminar (1 credit), minimum of two

= Specialization tracks
= Radiation Applications track
= Nuclear and Radiation Safety

= Nuclear Security

University of the Philippines College of Engineering

= Framework in Nuclear Engineering (2021)




PNRI Nuclear Education Initiatives

- Educational Program and Facility Exposure
o Texas A&M University, USA (UPD-Engineering, MAPUA, CLSU, MSU-IIT, PNRI)

» Modality applied by a university with long established nuclear education programs in a country
without a NPP — Chulalongkorn University, Thailand (UPD Engineering, UST Engineering, MAPUA,
Ateneo de Manila University, PNRI-NTC)

» Modality applied by an International Centre based on Research Reactors (ICERRs) — KAERI South
Korea (UPD Engineering, UPD-College of Science, MSU-Iligan Institute of Technology, MAPUA,
University of San Carlos, UST Physics and Mathematics, Ateneo de Manila University, PNRI)

* Modality applied by a university with long established nuclear education programs in a country
operating a NPP — Czech Technical University, Prague (UPD-Engineering, UP-Manila, MAPUA,
Technological Institute of the Philippines, Bicol State University, PNRI)

» Modality applied by a university with recently established technical education program (Polytechnic
nuclear education) in a country without a NPP — Polytechnic Institute of Nuclear Technology,
Indonesia (UPD-Engineering, MAPUA, Polytechnic University of the Philippines, Technological
University of the Philippines, TESDA, PNRI)



PNRI PRR-1 SATER
PRR-1 SATER

Commissioned in June 2022

S .} T E

nuclear local access to an reactor operators, stakeholders in nucle-  resources of
manpower operating nuclear user, and ar and reactor engi- historical PRR-1
development facility regulators neering facility

Facility Objectives




PNRI PRR-1 SATER

UTILIZATION PLAN

FULL
FULL NUCLEAR EDUCATION
PUBLIC AWARENESS * Reactor Physics and Engineering
* Conduct of Awareness Seminars * Neutron Physics

* Dosimetry

* Nuclear Safety

* Reactor Experiments

* Practical Training of Students

* Technical Visits
* Public Communication for
Peaceful Use of Nuclear Energy

MEDIUM LOW
CAPACITY BUILDING FOR R&D/SERVICES
NUCLEAR POWER /
: g *» Neutronic and Reactor Kinetic
* Reactor Physics and Engineering Studies
: E“Tmr %’PF‘““':'“ * Reactor Model Validation
: N‘-'fl‘m’ S“ ety * Neutron Spectrometry
uclear security _ * Small-Scale Neutron Activation
* Nuclear Material Accounting Analysis
and Control * Low Flux Neutron Irradiation

* Nuclear Facility Regulation




PNRI Nuclear and other Alied Facilities

Multipurpose Gamma Irradiation Facility
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Radioactive Waste Management Facility

Nuclear Analytical Techniques Laboratory

Isotope Techniques Laboratory
Radiation Protection Facilities
Applied Physics Laboratory

Health Physics Laboratory
Chemistry Research Laboratory
Biomedical Research Facility
Agricultural Research Facility
Nuclear Materials Research Facility

Electron Beam Irradiation Facility

Self-shielded Gamma Irradiator
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Competence and Training Needs Assessment

JThe PNRI recognizes the importance of o
competent workforce as essential to it’s
organization’s success, as such, all of its
employees shall be assessed regularly for

competency on the tasks as defined in their
job’s duties and responsibilities.




Competence and Training Needs Assessment

4. Personal and Behavioral Competences 1. Competences related to legal, regulatory

4.1 Analytical thinking and problem solving

4.2 Personal effectiveness and self-management
4.3 Communication

4.4 Team work

4.5 Managerial and leadership competences

4.6 Safety culture competence

3. Competences relevant to Core Functions

3.1 Review and Assessment

3.2 Authorization

3.3 Inspection

3.4 Enforcement

3.5 Development of Regulations and Guides

3.6 Nuclear Safeguards Implementation

3.7 Radiological Impact Assessment

3.8 Technical Work Procedure and Techniques

3.9 Nuclear, Isotopic & Related Equipment and Facilities
3.10 Non-Nuclear Equipment and Facilities

3.11 Competencies in Finance/Administrative Functions

and organizational basis

1.1 Legal Basis
1.2 Regulatory policies and approaches
1.3 Quality Management System

2. Technical Discipline Competences

2.1 Non-S&T Disciplines
2.2 Science and Technology Disciplines
2.3 Specialized Science and Technology Disciplines




IAEA’s SARCON Tool
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Welcome to the Systematic Assessment of
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Needs Application Tool (SARCoN)
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PNRI’s Competency Assessment Tool
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in the PNRI's Competency Model.
d Adopted from the International Atomic Energy Agency’s (IAEA) MSH
based Systematic Assessment of Regulatory Competence Needs

(SARCoN)



Knowledge Management

* KM Policy Statement of PNRI Policy Instruction No. 001, 22 August
2013, Serles of 2013)

“Nuclear Knowledge Management (NKM) as an Integral part of the
Management System will ?osfer Innovation in nuclear research and
development, nuclear services, and technology diffusion through
knowledge sharing, and enable appropriate and well-informed nuclear
regulatory decision- mckmg within the framework of the Philippine
Nuclear Research Institute’s (PNRI) objectives and goals. NKM will focus
on identifying, creating, accessing, capturing, sharing, integrating and
preserving knowledge assets and turn PNRI into a knowledge-based
organization.”

NOTE: The programme is implemented through a Nuclear Knowledge Management Committee. In 2018, the
Committee was renamed simply as KM Committee to avoid confusion of its scope



Knowledge Management

Knowledge Preservation and sharing components integrated into the PNRI’s Quality
Management System and Strategic Performance Management System (SPMS)

PNRI QMS ISO?2001:2015 contains all documented procedures of PNRI processes
and work instructions which are stored in the PNRI Intranet accessible by all
employees (continuously updated when improvements are done after every audit)

The SPMS contains guidelines for mentoring and other forms of capturing tacit
knowledge

Creation of a PNRI Knowledge Database containing knowledge capacity Topic
Experts

Inventory of Critical Knowledge Resources
Knowledge Management Survey for retiring /resigning employees

Conduct of individual technical study groups
Digitization of the BNPP FSAR and PSAR and other critical documents



Peer-review of nuclear / radiation safety
infrastructures

d  Q4-2022: Occupational Radiation Protection Assessment Service
(ORPAS Mission)

d Q1-2023: Knowledge Management Assist Visit (KMAV Mission)
J  2024: INSERV (Nuclear Security)

d  Q4-2023: Integrated Regulatory Review Service (IRRS Mission)




Nuclear Education Networks

* Asian Nuclear Safety Network (ANSN)

* International Network for Education and Training for Emergency
Preparedness and Response (iINET-EPR)

* International Nuclear Security Education Network (INSEN)
* Asian Network for Education in Nuclear Technology (ANENT)
* International Nuclear Science and Technology Academy (INSTA)

* Other Regional Nuclear Knowledge Networks
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Nuclear Power Program in the Philippines




j@}' Activities supporting the Nuclear Power Program
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DOE NEPIO was officially NEP-IAC workshop

Public perception survey Executive Order 164
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@) NEP-IAC

Executive order 116: Creation of the Nuclear Energy Program Inter-Agency Committee (NEP-1AC)

Executive Order
No. 116

(issued on 24 July

2020)

v/
v/

l',;_uj‘irj Department of Energy (DOE)
L

‘

)

Department of Science and Technology
Y (DOST)

v Department of Environment and Natural

Resources (DENR)

Department of Interior and Local
Government (DILG)

Directing a study for the adoption of a National
Position on Nuclear Energy Program (NEP)

Establishing the Nuclear Energy Program Inter-Agency
Committee (NEP-1IAC)

) National Economic and Development

National Transmission Corporation
(Transco)

O ) Philippine Muclear Research Institute
=<4 ¥ (PNRI)

1 Philippine Institute of Violcanology and

Seismology (PHIVOLCS)

Additional Members that were invited
citing Section 5 (Convergence) of the
EC:

Department of Justice (DOJ)
Department of Trade and Industry (DTI)
Department of National Defense (DND)

Presidential Communications Operations
Office (PCOO)

Commission on Higher Education
(CHED)

Technical Education and Skills
Development Authority (TESDA)

Department of Health (DOH)




4% EO116 - NEP-IAC

Executive order 116: Creation of the Nuclear Energy Program Inter-Agency Committee (NEP-1AC)

NEP-IAC Steering Team

(High—level representatives from government agencies)

NEP-IAC Secretariat

(Staff specifically recruited for this NEP-IAC, at least 1 secretariat staff should be assigned to each SC)

NEP-IAC Subcommittees

(TWG with members coming from relevant government agencies)

7 R N 4 N R 0 ™
SC1 SC2 SC3 SC4 SC5 SCé6
Management, Nuclear 35 Legal and Human Siting, Nuclear Fuel

Policies, and and Regulatory Resource and Environment, and
Financing Radiation Stakeholder and Radioactive
Protection Involvement Emergency Waste
Plan
L K N 2 N o N A N i
i E 1 gy - L F

Consultants, Contractors, Vendors, Suppliers
(May be requested to provide inputs/information and/or perform specific activities to support activities of SCs)




4#)EO 116 - NEP-IAC

Executive order 116: Creation of the Nuclear Energy Program Inter-Agency Committee (NEP-1AC)

Subcommittees ' Composition (19 Infrastructure scope *

1. National Position

SC1: Management, Policies, and  DOE, DOST, NEDA, o

4. Funding and Financing

Financing DOF, DFA, NPC, TransCo P —
19. Procurement
2: | fet it 2. Nuclear Safety
ch Nucjar S‘; : yé.se.c " DOE, DOST, PNRI, 6. Safequards
a egu.ar 5, an adiation DILG, DFA, DND 8. Radiation Protection
Protection 15. Nuclear Security
SC3: Legal and Regulatory DOE, DOST, PNRI, DOJ 2. Legal Framework

/. Regulatory Framework

10. Human Resource Development

SC4: Human Resource and

DOE, DOST, PNRI, CHED, TESDA 11. Stakeholder Involvement
Stakeholder Involvement 18. Industrial Involvement
SC5: Siting, Environment and DOE, DOST, PNRI, PHIVOLCS, 12. Site and Supporting Facilities

13. Environmental Protection

Emergency Plan DILG, DENR 14. Emergency Planning

SCé: Nuclear Fuel and DOE, DOST, PNRI, DENR, 16. Nuclear Fuel Cycle
Radioactive Waste PHIVOLCS. DFA 17. Radioactive Waste Management



https://www.iaea.org/topics/infrastructure-development/bibliography#section-4
https://www.iaea.org/topics/infrastructure-development/bibliography#section-6
https://www.iaea.org/topics/infrastructure-development/bibliography#section-7
https://www.iaea.org/topics/infrastructure-development/bibliography#section-12
https://www.iaea.org/topics/infrastructure-development/bibliography#section-22
https://www.iaea.org/topics/infrastructure-development/bibliography#section-5
https://www.iaea.org/topics/infrastructure-development/bibliography#section-9
https://www.iaea.org/topics/infrastructure-development/bibliography#section-11
https://www.iaea.org/topics/infrastructure-development/bibliography#section-18
https://www.iaea.org/topics/infrastructure-development/bibliography#section-8
https://www.iaea.org/topics/infrastructure-development/bibliography#section-10
https://www.iaea.org/topics/infrastructure-development/bibliography#section-13
https://www.iaea.org/topics/infrastructure-development/bibliography#section-14
https://www.iaea.org/topics/infrastructure-development/bibliography#section-21
https://www.iaea.org/topics/infrastructure-development/bibliography#section-15
https://www.iaea.org/topics/infrastructure-development/bibliography#section-16
https://www.iaea.org/topics/infrastructure-development/bibliography#section-17
https://www.iaea.org/topics/infrastructure-development/bibliography#section-19
https://www.iaea.org/topics/infrastructure-development/bibliography#section-20

48 EO 164

Executive order 164: Adopting a National Position for a Nuclear Energy Program

s

MALACARAN PALACE

HANTLA

< Legal and regulatory framework

SE—— < National strategy for nuclear program

ADOPTING A MATIONAL POSITION FOR A NUCLEAR ENERGY
PROGRAM, AMD FOR OTHER PURPOSES

WHEREAS, Secticn 1, Aice Xl of the Conslilition adople the gensral
ECon i padicy af & mone aquitable dstribuSon of opportunities, incom e and wealh,

e o ey e Gt el et o ey < Development of 19 nuclear infrastructure

natural nesources, and which are compaliias i both domestic and Sorign makets;

WHEREAS, the updaled Philippine Dewvelopment Flan 2{“? 13 202
recagrizes & balanos among m];v barifts, serdon reiabbiny i
saundness of diffaren lackelogies in ensuring snengy supply ‘I'h:nbihy ard src-u'm'
and improving eioonn gid periommiannoe anc arsal R aion;

WHEREAS. o provide fur a shadegic dieciion of e Shie's cnorgy

mimm?x Pm:an Enargy Plan 2018 fa 2040 supports a lechmakogy-reutral 3 I I ° ° °

A r ST )

e Sty s 3 ey st o b e mplement strategic communication
LU Sl ME CODMamy,;

WHEREAS, Ihe compaliive peaition of nuclaar eneegy is recognized and the
axperiance of highly developod counrias shaws. thal pisdesr posar can ba & ndfiable,
eoi-comgwlitive and emvironmert-fiandly anergy souros;

WHEREAS, e Imlemational Atomic Energy Agency {IAEA)} has proscribad

e e < Implement IWP with IAEA assistance

plamning, pre-inasility sludy, ard B angagunanl of the pubic ard edesnt
atalaholders;

WHEREAS, tha Stale has commited to a muli-stakshalder involvement in
dirvelaping the country's Mational Postion for a Muckear Energy Prograns and shall at
all timas abide by tha intemational standands on safety, securty and safeguards on
peacefl development of nuckaar anengy;



&% ) IAEA Milestone Approach

NUCLEAR POWER INFRASTRUCTURE DEVELOPMENT

MILESTONE 1 MILESTONE 2 MILESTONE 3

Ready to make a Ready to invite Readyto
Nuclear power knowledgeable bids/negotiate a commission and
option included commitment to a contract for the first operate the first
in national nuclear power nuclear power plant nuclear power plant
energy strategy programme '
PHASE 1 PHASE 2 PHASE 3
Considerations Preparatory work _Activities to
before a decision for the contracting implement the
to launch a and construction first nuclear
nuclear power of a nuclear power power plant
programme is plant after a policy
taken decision has been
taken

v

AT LEAST 10-15 YEARS

FIRST NUCLEAR POWER PLANT PROJECT

Final investment I
decision Commissioning

Pre-project Project , Operation
activities development Contracting i

Construction Decommissioning




knowledgeable :nmmhmnnl to a NPP

* Consultative Meetings with relevant agencie: and
the ccademe

* Assessment of HRD needs of NEP-1AC members

* Capacity building activities of NEP-IAC members on
|+IE' 19 I"Il.ll:lEﬂ'r infrus'rrur:tures

* Assessment of HRD needs of Eegulnfnrs
* Continuous capacity building activities for
regulators through IAEA events and activities

* Assessment of HRD needs of Operators

* Engaging potential fulure operaters through
awareness semincrs

* ldentification of workforee plan for the three MNPP
scenarios

* Establish collaboration with the Acodems
* Inclusion of nuclear subjects in secondary schools
* Inclusion of nuclear courses in

undergraduate /graduate programs

Bullding competence To evalvate bids

and negotiate NPP contracts

* Continued capacity bullding activities of MEP-1AC
members on the 19 nuclear infrastrucures aligned
with the milesiones approach

L CEPEE”}' buiiding to assess documents submitted by
MEP-IAC and potential PP operators

* Capacity building to develop and implement
regulatiens and regulatery guides for NPPs

* Capacity building of potential sperators on nudear
technalogy and relevant nuclear infrastructures

* Inclusion of nuclear subjecrs in secondary schools

* Development of undergraduate and graduate
programs in nucledr science and engineering

* Retooling of skilled personnel for relevant MPP
competence

*Indicative. Actual timeline will follow the over-all nuclear power program readmap.

Building competence to commission
and operate a nuclear power plant

* Continued capacity bullding activities of NEP-1AC
members on the 19 nuclear infrastructures aligned
with the milestones approach

- Cupucil}r bui1ding to evaluate documents submitted
l::r_,r MPP operators

* Caopacty building in regulatory oversight of a
nuclear power plant

* Capacity building of operaters on the actual NPP
to be commissioned

* Inclusion of nudear subjecrs in secondary schools

* Implementation of undergraduate and graduare
programs in nuclear science and engineering

* Retooling of skilled personnel for relevant PP
competence




‘i‘?‘; Stakeholders for Leadership and Management for Safety
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NEP-IAC Steering Committee
(Decision Makers)
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NEP-IAC Secretariat

\\ J

4 : )
NEP-IAC Sub-Committees
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4 : )
Other stakeholders
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8 ) Activities with NEP-IAC Stakeholders

‘ SUFFICIENT AND COMPETENT MANPOWER IMPLEMENTING A NUCLEAR POWER PROGRAM

Short-Term (Y1-Y3)

Activities with NEP-IAC stakeholders

Mid-Term (Y4-Y6)

Long-Term (Y7-Y10)

Objective

Decision makers

NEP-IAC
Secretariat

NEP-IAC
Subcommittees

Other
stakeholders

* Consultative Meetings with relevant
agencies and the academe

* Assessment of HRD needs of NEP-IAC
members

* Capacity building activities of NEP-IAC
members on the 19 nuclear
infrastructures

Continued capacity building activities of
NEP-IAC members on the 19 nuclear
infrastructures aligned with the
milestones approach

Continued capacity building activities of
NEP-IAC members on the 19 nuclear
infrastructures aligned with the
milestones approach

* High-level consultative meetings and agreements; Orientation/Briefings on Treaties and Conventions; facility
exposure; scientific visits; Assessment of HRD needs of NEPIAC Members

* Awareness activities

* Familiarization of nuclear terminologies

* Capacity building to develop NST
coordination/communication skills

* Capacity building activities of NEPIAC
Members on the 19 nuclear
infrastructures (fellowships, SVs, facility
exposures, etc.)

* Awareness activities, consultancy
meetings, etc. depending on their their
research

Awareness activities

Continued familiarization of nuclear
terminologies

Continued NST communication
/coordination skills

Continued capacity building of NEPIAC
Members on the 19 nuclear
infrastructures

Continued awareness activities

Awareness activities

Continued familiarization of nuclear
terminologies

Continued NST communication
/coordination skills

Continued capacity building of NEPIAC
Members on the 19 nuclear
infrastructures

Continued awareness activities




) PNRI Nuclear Education Initiatives

Existing

= |nternet Reactor Laboratory

= FTC Reactor Engineering

= Reactor Training Program

*= Non-Destructive Testing (NDT) Courses

Proposed/Planned
®= Proposed Nuclear Power Training Program
= Basic Regulators’ Training Course
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