
Establishing a State system of Accounting for and 
Control of Nuclear Materials (SSAC)-Key to 
implementing safeguards

By
Adamu Abdul

ACRO
Nuclear safety, Physical Security and 

Safeguards  Department

13th May, 2009



INTRODUCTION

Background
l The International Atomic Energy Agency (IAEA) in 

cooperation with the Government of the Republic of 
Namibia  through the Ministry of Mines and Energy 
organized a 6-day Regional Training Course on 
State Systems of Accounting for and Control of 
Nuclear Material, 8th – 13th September 2008,at 
Windhoek.

l Thirty-six  persons from eighteen (18) African 
countries amongst whom were two Nigerians from 
NNRA  participated in the training course. 



INTRODUCTION Cont

l The course was organized to provide the 
participants with knowledge and basic tools 
needed to address one of the most urgent 
challenges facing the IAEA, which is to 
strengthen its safeguards system for 
verification in order to increase the likelihood 
of detecting any clandestine nuclear 
weapons programme in breach of 
international obligations. 



INTRODUCTION CONT

l This requires all the States to bring into force 
their relevant safeguards agreements, as 
well as additional protocols thereto, so that 
the IAEA should be able to provide credible 
assurance not only about declared nuclear 
material in a State but also about  
undeclared materials and activities
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l The six-day training course comprised of:
ü Lectures
ü Working Group Activities
ü Practical Demonstrations
ü Tour of Rossing Uranium Mine Facility
ü Bilateral
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lA wide scope of lectures were 
giving during the training course 
but this presentation will  cover 
Establishing an SSAC- Key to 
implementing safeguards



INTRODUCTION CONT

l The establishment of an SSAC is a vital element in 
carrying out international safeguards. In fact this is a 
requirement of the Safe guards agreement (article 
7): “ the State shall establish and maintain a system 
of accounting for and control of all nuclear material 
subject to safeguards under the agreement and that 
such safeguards shall be applied in such a manner 
as to enable the Agency to verify, in ascertaining that 
there has been no diversion of nuclear material from 
peaceful uses to nuclear weapons or other nuclear 
devices--”.
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l What are nuclear materials? For the purpose 
of Safeguards, nuclear material is anything 
that contains Uranium, Thorium and 
Plutonium in any physical or chemical form in 
any quantities



SSAC Establishment

l Objectives of SSAC
An SSAC may have, inter alia, the following objectives:

1.  A national objective, to account for and control nuclear material 
in the State and to contribute to the detection of possible 
losses, or unauthorized removal of nuclear material.

2.  An international objective, in particular, to provide the essential 
basis for the application of IAEA safeguards pursuant to the 
provisions of an agreement between the State and the IAEA.
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A successful SSAC normally have two levels; State level and facility level.

STATE LEVEL
In outlining the State level component of an SSAC, the organizational and 

functional elements of an SSAC can be addressed in the following 
six major areas, each of these will be discussed briefly:

1. Authority and Responsibility
2. Laws, Regulations and Other Measures 
3. SSAC Information System 
4. Establishment of Requirements for Nuclear Material Accounting 
and Control 
5. Ensuring Compliance 
6. Technical Support.



SSAC Establishment

l Authority and Responsibility

A State will formulate policy, define objectives and assign 
responsibilities appropriate for both national and international 
objectives.

A State should:

1. Define its objectives in establishing an SSAC.

2. Designate a nuclear material accounting and control      
authority with the responsibility for:



SSAC Establishment Cont

l establishing provisions governing the possession, transfer and 
use of nuclear material;

l ensuring that the State’s nuclear material accounting and 
control objectives are met;

l

serving as the point of contact in implementing Safeguards 
Agreements concluded with the IAEA and
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l Developing and implementing nuclear material 
accounting and control procedures for the State to 
discharge its obligations under IAEA Safeguards 
Agreements.

3. Establish appropriate arrangements for the prompt 
notification of responsible Government authorities in 
the event of losses, unauthorized use or removal of 
nuclear material.
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l Laws and Regulations

Given an SSAC objective to detect loss, theft or 
diversion of nuclear material, a State needs to have 
clear knowledge of what material is under its 
jurisdiction, where it is located, what use is being 
made of it and who is responsible for it. Further, the 
State will need measures to assure that this 
information about the material is accurate. 
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l Information System

The State should establish and maintain an SSAC information 
system with the following main activities:

1. Recording and processing of information on nuclear material, 
provided by facility operators and reported to the State 
Authority;

2. Collecting, processing and recording of the information by the 
State Authority and preparing of reports for evaluation 
internally and for submission to satisfy international and 
possibly national obligations;
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3. Handling of other information to be received from and sent to the IAEA 
and others such as shippers or receivers in other states.

The State Authority will need to handle various kinds of information to 
exercise control of the possession, use and disposition of the nuclear 
material under its jurisdiction. A State Authority information system will 
need to include at least four categories of information:

· Design information records;
· Nuclear material inventory and transaction records;
· Activity and operations reports and records and
· Records and reports to and from the IAEA.
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l Establishment of Requirements

While the functional separation between the 
State level and the facility level may vary 
from State to State, in general the State level 
establishes the requirements and criteria for 
the SSAC and the facility operator 
implements the system in compliance with 
the State requirements and criteria 
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l These technical requirements and criteria to be established include 
the following:

1. Starting point, termination and exemption of accounting and    control
2. Categorization of nuclear material
3. Material balance areas
4. Records and reports system
5. Measurement system
6. Nuclear material flow
7. Physical inventory taking
8. Shipper/receiver differences
9. Application of containment and surveillance measures
10. International transfers of nuclear material. 
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l The technical requirements of an SSAC will depend, 
among other things, on the types of nuclear activity 
and on the form and quantity of nuclear material. A 
State with extensive bulk handling facilities 
(enrichment,  fabrication, reprocessing) should have 
a large SSAC including all of necessary 
requirements, while States with only research 
reactors or power reactors would not have such 
extensive requirements.
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l Starting point, termination and exemption of accounting and control

The Authority should consider the following:
1 The starting point for the application of accounting for and control of 

nuclear material should be at least as early in the nuclear fuel cycle 
as is required by the State’s international obligations;

2 Accounting and control should be terminated on nuclear material 
upon determination under the State’s international obligations that 
the material has been consumed or has been diluted in such a way 
that it is no longer usable for any nuclear activity or has become 
practicably irrecoverable and
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3. The conditions for exemptions from and termination of accounting and control 
should be specified, consistent with the State’s international obligations.

In the case of a Safeguards Agreement based on  the NPT, safeguards are not 
applied to material during mining or ore processing activities. When nuclear 
material of a composition and purity suitable for fuel fabrication or for isotopic 
enrichment leaves the plant or the process stage in which it has been 
produced, or is imported into the State, the nuclear material becomes subject to 
the full safeguards procedures specified in the Safeguards Agreement.

The provisions for termination and exemption of accounting and control are 
specified in the Safeguards Agreements.
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l Categorization of nuclear material

The categorization should be used, in conjunction with information 
on quantities of nuclear material involved, in specifying the 
intensity of accounting and control measures, including the 
taking of physical inventories and the determination of MUF. 
For example, plutonium and high enriched uranium could be in 
the highest category, followed by low enriched uranium, then 
natural uranium and finally depleted uranium and thorium.
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l Materials which can be converted to nuclear 
explosives without transmutation or further 
enrichment are defined as direct-use 
materials, while materials which must be 
enriched or transmuted to form direct-use 
materials are defined as indirect-use 
materials.
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l Direct-use materials include plutonium (all isotopes), 
uranium-233, uranium enriched to 20% or higher of 
the isotope uranium-235, and mixtures of these. 
Indirect-use materials include forms of uranium 
enriched to less than 20% uranium-235, thorium and 
mixtures of these. Categorization of nuclear 
materials is strongly related to the concepts of 
quantity of safeguards significance and conversion 
time.
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l Material Balance Areas

In order to organize a system of nuclear material 
accountancy, the concept of material balance area 
(MBA) is applied. An MBA is, exactly as its name 
would suggest, a physical area in which a balance of 
the nuclear materials can be made.
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l The SSAC should establish the factors to be 
taken into account and the criteria to be met 
in the determination of each MBA. This must 
include the Key Measurement Points (KMP), 
containment and surveillance possibilities 
and the accuracy with which the material 
balance can be established. 
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l The Authority should approve the facility 
MBAs. States which concluded a Safeguards 
Agreement with the IAEA based on 
INFCIRC/153 should use a system of MBAs 
which is compatible with the system agreed 
in the Subsidiary Arrangements to the 
Safeguards Agreement between the IAEA 
and the State.
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l Records and Reports System

The Authority should establish the requirements for accounting 
and operating records and reports for each MBA to provide 
relevant data on nuclear material transactions and operations 
that affect the accounting for and control of nuclear material.

Accounting records - a set of documents kept at each nuclear 
facility, showing the quantity of each type of nuclear material 
present, its distribution within the facility and any changes 
affecting it.
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l Operating records - a set of documents kept at each 
facility consisting of organized data on the operation 
of the facility in connection with the use or handling 
of nuclear material. The operating records of a 
nuclear reactor show, for example, the thermal 
power produced by the reactor for a given period 
and the associated data of the reactor operation for 
that period.
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l Accounting report - Accounting reports are submitted 
by the State at times specified in the agreements or 
subsidiary arrangements.

For NPT safeguards three types of routine 
accounting reports for each MBA are called for: 
Inventory Change Reports (ICR), Material Balance 
Reports (MBR), Physical Inventory Listings (PIL).
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l Physical Inventory Taking

The physical inventory taking is the bench mark of nuclear material 
accounting and control since it provides conclusive evidence of the 
physical presence of the material.

The Authority should establish the requirements, including the 
completeness, frequency and allowable limits of measurement 
uncertainty, for the different categories of material, of the physical 
inventories to be taken by the facility operators, taking into account the 
degree of assurance to be obtained from containment and surveillance 
measures. Provisions should be made to notify the IAEA in advance of 
dates when physical inventories will be taken. 
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Physical inventory taking provides the evidence of the physical 
presence of the nuclear material, the material balance based on 
this inventory permits the determination of whether significant 
losses or discrepancies have occurred undetected. It is usually 
immediately after the physical inventory taking (and verification) 
that the material balance will be “closed”. All data from all 
components of the material balance must be used, and all data 
must be based on measurements of known uncertainties, so 
that any discrepancy may be evaluated and meaningful 
conclusions reached.
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l Shipper/Receiver Differences

The difference between the quantity of nuclear material as stated by 
the shipping material balance area and as measured at the receiving 
material balance area is called the “shipper/receiver difference”. The 
Authority should:

1 Establish the requirements for identifying, reviewing, evaluating and 
resolving differences in all shipper/receiver measurements and for 
deriving the limits of measurement uncertainty of transfers between 
MBAs within its control and

2 Describe the procedures to be followed when shipper/receiver 
differences or their limits of measurement uncertainty exceed 
specified values.
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l Containment and Surveillance Measures

Containment and surveillance measures are necessary or convenient 
in some situations to enable the Authority, as part of its nuclear 
material control function, to monitor flows, to confirm the integrity of 
stores, and in general to detect when material present in an MBA or 
facility is removed without appropriate accounting action. When 
containment and surveillance or accountancy measures have failed or 
indicate possible unauthorized removal of nuclear material, the facility 
operator should be required to conduct a comprehensive investigation 
and to take appropriate corrective actions which may include re-
measuring of corresponding inventories.
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l International Transfers of Nuclear Material

The Authority should establish requirements for international 
transfer of nuclear material with time specifications on 
necessary arrangements for advance notifications, accounting 
and control responsibility, and reporting on nuclear material 
shipped and received.

There are some practical problems involved in international 
transfers especially from the international safeguards viewpoint 
of the IAEA. Two of these in particular are transfer of 
accounting and control responsibility and continuity of material 
identity.
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l States involved in international transfers should agree upon the 
point of the transfer of accountability and control responsibility. 
Shipping states will provide shipment identification, i.e. batch 
identity, which will be reported to the IAEA in ICRs. Receiving 
states should use this same identification in reporting receipt of 
the material in their ICRs even though the receiving state may 
use a different identity for domestic purposes. This will enable 
the IAEA to close the record on an international shipment.



Conclusion

The establishment of an SSAC requires;
l Political commitment
l Comprehensive Legal Framework
l Trained personnel at the state and facility 

level
l Keeping of proper records at state and 

facility levels



Nigerian Safe guards Status

1.NPT was signed by Nigeria on 1st July, 1968
2. NPT came into force on 5th March, 1970
3. CSA was signed by Nigeria on 29th February, 1988
4. CSA was came into force on 29th February, 1988
5. AP was signed by Nigeria on -20th September, 2001
6. AP came into force on 4th April, 2007
7. Nigeria made its initial and have been making 

subsequent declarations



Nigerian Status

9. Nigeria is yet to develop regulations on 
SSAC

10. Nigeria is making efforts to collect data on 
depleted uranium in the country

11. Officers at State and facility levels are   
getting some form of training

12. State and Facilities are keeping records 



Challenges

l Flight schedules 
l IP reporter



Recommendations

l Officers should attend SSAC courses in a 
synchronised manner

l Officers in Safeguards and Physical Security 
Division should be sent on attachment to Regulatory 
Authorities in countries with well established SSAC

l NNRA should develop regulations on SSAC













l THANK YOU


