
Strengthening Occupational Radiation Protection In 
Nigeria Through Effective Regulatory Oversight

Godwin Ekong, Ph.D
Nigerian Nuclear Regulatory Authority

2025 ISOE International Symposium Weihai, China, 22 to 24 October 2025.



Content

• Introduction

• Regulatory Framework

• Core Regulatory Activities

• Capacity Building & Human Resource Development 

for NPP

• ORP in Nigeria

• ISOE  - NDR Web based for ORP in Nigeria

• ORPAS mission to Nigeria 

• Conclusion

• Acknowledgement 

2025 ISOE International Symposium Weihai, China, 22 to 24 October 2025.



Introduction
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Population: Over 220 million people at about 2.3% growth rate.

6th most populated country globally.

Installed Grid generation:≈ 14,000 MW Available: < 6700 MW

Considerable amount of “suppressed demand” is served through
alternate sources of electricity supply such as diesel generators or
solar mini grid.

Nigeria is embarking on a nuclear power programme and has
indicated its readiness for the peaceful application of nuclear energy
for power generation.

Introduction



Introduction-Nigeria And 
The International 

Instruments 

- Signed the Nuclear Non-Proliferation
Treaty (NPT) - 1968

- Voted in 1995 for the indefinite extension
of the NPT

- Signed the Comprehensive Safeguards
Agreement - 1988

- Signed the Convention on Early
Notification of a Nuclear Accident in 1988

- Ratified the Convention on Early
Notification of a Nuclear Accident and the
Convention on Assistance in the Case of
Nuclear Accident or Radiological
Emergency in 1990
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Nigeria has assented to a number of international instruments covering
nuclear safety, security and safeguards.

April 2007

 Convention on Nuclear Safety

 Vienna Convention on Civil Liability for
Nuclear Damage

 Convention on the Physical Protection of
Nuclear Material

 Convention on the Safety of Spent Fuel
Management and on the Safety of
Radioactive Waste Management

 Amendment to the Convention on the
Physical Protection of Nuclear Material

 Protocol Additional to the Agreement
between the Federal Republic of Nigeria
and the International Atomic Energy
Agency for the Application of Safeguards

Nigeria has established two key organisations for implementing its NPP programs



Introduction- NPP 
Implementation Key 

Organizations 

 Established by Act 46 of 1976 but was not activated, and
became fully operational in July, 2006

 National focal agency responsible for the promotion of
atomic energy and all matters relating to the peaceful
use of atomic energy in Nigeria
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 The Nigerian Nuclear Regulatory Authority is
established by the Nuclear Safety and Radiation
Protection Act, 19 of 1995 became operational in 2001

 The NNRA is an independent national regulatory body
charged with the responsibility of Nuclear and
radiological protection



Regulatory 
Framework

Acts 

Regulations

Guidance/Codes
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 Nuclear Safety and Radiation Protection Act, 19 of
1995

 The Act has been reviewed as the Nuclear Safety,
Security and Safeguard (NSSS) Bill awaiting
passage into law, cover all aspects of nuclear
power plant regulations.

 NNRA developed and gazette 16 Regulations from
2003 to 2023.

 Nigeria Basic Ionizing Radiation Regulations
(NiBIRR) 2023 tailored after GSR Part 3

 Several guidance documents which explains
how the Regulations can be implemented
through core regulatory activities
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Core Regulatory 
Activities

Oversight 
Functions:  

Regular 
inspections of 

nuclear facility and 
security inspection 

of high  facilities

Emergency Preparedness & 
Response: 

Equip to any unforeseen 
situations from facilities

Regulations & 
Guides: 

Development of 
new nuclear 
safety and 
security 

regulations

Ancillary 
Functions: 
Enhancing 
regulatory 

frameworks and 
Staff capacity 
Building (CB)

Review & Assessments: 
Evaluating nuclear site security 

plans and safety of research 
reactors

Authorization & 
Enforcement: 

Issuance of 
licence, 

Accreditation 
certificates.



Capacity Building  (CB) & Human 
Resource Development (HRD) for NPP

The NNRA has a CB and HRD Policy which is to enhance
competence of its work force in nuclear Technology by having
Memorandum of Understandings with IAEA Member States and other
Nuclear Bodies for:

 Training Programs - Post Graduate Studies, professional
certifications

 On-the-Job-training

 Scientific Visits and Fellowship programs
o Siting and Design, Licences,Nuclear Security

o Human Resource Development

o Leadership and Management

 These has translated into building current robust regulatory
infrastructures for regulating the existing nuclear and radiological
facilities in Nigeria

 Also, in preparation for licensing NPP which has begun with site
evaluations
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Capacity Building  (CB) & Human Resource 
Development (HRD) for NPP

Map of Nigeria showing the surveyed sites for NPP
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Geregu

Itu

Nigeria through the NAEC has conducted initial NPP site survey and
evaluation for 2 locations, designated for detailed characterization,
investigation, evaluation.

Itu, Akwa Ibom 
State

Geregu, Ajaokuta
Kogi State



Occupational 
Radiation Protection 

(ORP) in Nigeria
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Radiation Protection of Occupational Exposures (OE) situations are provided
in The GSR Part 1,3, The NSRP Act 19 of 1995, NiBIRR 2023 etc:

 Protect the health of all users, handlers and the public from the harmful 
effects of ionizing radiation

 Make provision for establishing and maintaining the following main 
registers and inventories:

 Registers of sealed radioactive sources and radiation generators

 Records of occupational doses – (National Dose Registry)

 Records of OE for each worker shall be maintained during and after the
worker’s working life, at least until the former worker attains or would have
attained the age of 75 years, and for not less than 50 years after cessation
of the work

This requires effective nuclear & radiation protection regulatory system for
all ionizing radiation activities



Petroleum Industry

Health Sector

Manufacturing Sector

Construction Industry

Agriculture and Water Resources

Education and Research

Customs and Security Screening

Mining / Aviation Sector; ETC
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ORP in Nigeria - Sectors of OE to ionizing radiation



ORPin Nigeria –IAEA ORP 
Template/Structure
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OORP in Nigeria -The
Structure

REGULATOR
NNRA 

DSP

TECHNICAL SERVICES
SSDL

RSA
CALIBRATION 

MAINTENANCE

END USER

RESEARCH REACTOR
WELL LOGGING

INDUSTRIAL 
RADIOGRAPHY

NUCLEAR GAUGES 
RADIOTHERAPY

DIAGNOSTIC RADIOLOGY
NUCLEAR MEDICINE
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OORP in Nigeria –Proficiency 
Test / Validation

Intercomparison/Type Testing exercise is to establish standard for
dosimetry system

 Assess Response, Reproducibility, Repeatability, Linearity etc

 Procedures are:

• performed by irradiating dosimeters in single energy photon (Cs-
137) and X ray fields (ISO N and series qualities, and different
irradiation angles), in mixed quality fields, simulating real
workplaces, and in pulsed X ray fields.

• The DSPs prepared/annealed their dosimeters and sent to the
NIRPR

• The NIRPR exposed the cards with different ranges of known doses;

• The exposed cards with blind doses were sent back to the DSPs for
readings;

• The cards with blind doses are read, and compared with the
measured doses within the tolerance/acceptable limit of ±30%
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Validation of OE 

ORP in Nigeria – Validation /Proficiency Test
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Exercise Across All The Accredited DSPs Using OSL And TLD Badges

 Deep dose exposure with a standard low dose of 0.4 mSv, the ranged was (4.56 to 559.38)
mSv while standard high dose of 6.0 mSv ranged of dose recorded was (6.55 to 374.63) mSv.

 Shallow dose exposure with standard low dose of 0.4 mSv, ranged (2.31 to 528.13) mSv
while exposure standard high dose of 6.0 mSv ranged of dose (5.40 to 362.04) mSv



AED 
2020

AED201
9

AED 
2018

AED 
2017

AED 
2016

AED 
2015

AED 
2014

AED 
2013

AED 
2012

PRACTICES
/YEAR (mSv)

0.341.281.611.140.781.10.50.540.57Ind. Rad.

0.790.891.390.631.150.640.250.711.26Nuc. Guage

0.190.51.43Nil0.852.420.140.30.34Well Logging

Nil0.381.91.642.071.45Nil0.860.95GIF

0.17Nil0.340.60.581.411.640.471.1Diag. Rad

0.060.5Nil0.080.410.920.550.351.22Radiotherapy

0.161.172.34Nil0.041.84NilNilNilNuc. Med

0.791.271.181.331.861.112.341.442.48Res. Reactor

0.210.470.050.420.150.230.360.40.31Activities

0.06-0.790.38-1.280.05-2.340.08-1.640.04-
2.07

0.23-2.420.14-
2.34

0.3-1.440.31-
2.48

Range

0.300.721.140.650.881.240.640.631.03Average AED

ORP in Nigeria - Dose Assessment 
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Average Effective dose for all occupational groups of 1475 occupational workers
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Average dose distribution for all occupational groups of 1475 NRW

ORP in Nigeria - Dose Assessment 
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Contributions of dose assessment were also presented in
Occupational Radiation Protection Conference & published in
UNSCEAR Report of 2020/2021



ISOE in Nigeria -Dose 
Assessment via National 

Dose Registry
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The online NDR was developed by National Institute for Radiological Protection (NIRP), Center for Disease Control and Prevention, Chinese.

Installation and Training was conducted by NIRP via IAEA Expert Mission (EM) that took place on 9-13 December 2024, final modification 4th

September 2025

Modifications

ISOE - NDR Web based  



ISOE - NDR Web 
Based 
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NNRA

DSP 1

Facility/ 
Employer 

Radiation 
Workers

Facility/ 
Employer 

Radiation 
Workers

Facility/ 
Employer 

Radiation 
Workers

DSP 2

Facility/ 
Employer 

Radiation 
Workers

Facility/ 
Employer 

Radiation 
Workers

Facility/ 
Employer

Radiation 
Workers

 NNRA – Desk Officers, Hardware (System Installation) and Software (Database Programs) & System of main database and application servers

 Web based networked with DSP across the country.



ISOE - NDR Web Based 
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AED 2020AED2019AED 2018AED 2017AED 2016AED 2015AED 2014AED 2013AED 2012PRACTICES
/YEAR (mSv)

0.341.281.611.140.781.10.50.540.57Ind. Rad.
0.790.891.390.631.150.640.250.711.26Nuc. Guage
0.190.51.43Nil0.852.420.140.30.34Well Logging
Nil0.381.91.642.071.45Nil0.860.95GIF
0.17Nil0.340.60.581.411.640.471.1Diag. Rad
0.060.5Nil0.080.410.920.550.351.22Radiotherapy
0.161.172.34Nil0.041.84NilNilNilNuc. Med
0.791.271.181.331.861.112.341.442.48Res. Reactor
0.210.470.050.420.150.230.360.40.31Activities
0.06-0.790.38-1.280.05-2.340.08-1.640.04-2.070.23-2.420.14-2.340.3-1.440.31-2.48Range

0.300.721.140.650.881.240.640.631.03Average AED
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3rd – 8th August 2025

Occupational Radiation 
Protection Appraisal Service 

mission to Nigeria



 ORPAS Country’s Report was prepared and
submitted to the IAEA for approval,
declassification and publication
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ORPAS mission to 
Nigeria -

Report/Publication



Conclusion

• The NNRA is developing a nuclear regulatory infrastructure to

enable Nigeria meet her international obligations and actualize the

introduction of nuclear energy into her energy mix;

• The NNRA understands that important of ISOE by maintaining NDR

as specified by the IAEA General Safety Requirements Part 1

• The NNRA will continue to improve ORP through ISOE, to ensure

Records of occupational exposure for each worker is maintained

during and after the worker’s working life, at least until the former

worker attains or would have attained the age of 75 years.
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Thank You For Listening
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