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Abstract.  The Hungarian  SSAC has introduced a  comprehensive  domestic  safeguards  verification 
system consisting of regular comprehensive SSAC verifications in the whole lifetime of the facilities. 
The main goals of the comprehensive verification system is:  (i) to assess the facility’s safeguards  
system compliance  with  the  relevant  national  legislation  and recommendations,  (ii)  to  assess  the 
activities of the facility aimed at maintaining and further developing its safeguards system and (iii) to 
revise  validity  of  data  and  information  previously provided  by  the  facility  subject  to  safeguards 
licensing procedures. The maintenance level of the system as well as the available knowledge on the 
possible needs for change reflect the top management’s awareness of this issue and is a good indicator  
of  the  present  and  future  effectiveness  of  the  facility  level  safeguards  system  and  the  level  of 
safeguards culture. The structure, preparation, conduction, documentation and initial experiences of 
the comprehensive safeguards verification system is introduced in the paper. Additionally, HAEA has 
just  introduced  a  safeguards  indexing  method  for  evaluation  the  safeguards  culture  at  Hungarian 
nuclear facilities. The main goal of indexing method and the evaluated parameters are also shown in  
the paper.
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1. Introduction

The effectiveness and efficiency of an SSAC greatly depends on how the management in the nuclear 
facilities is committed to the non-proliferation objectives of the country.
 
In Hungary safeguards licensing procedures are obligatory to possess nuclear material, launch any 
activity related thereto, launch any modification important to safeguards, transport nuclear materials, 
as well as to terminate safeguards requirements in case of terminating  nuclear activities. In addition to 
it, facilities are obliged to maintain a facility level nuclear material accountancy system and create the  
required  conditions  for  international,  regional  and  national  verification  activities.  It  is,  however, 
essential that the above obligations be integral parts of a coherent facility management policy.

Based  on  very  promising  experiences  in  the  field  of  nuclear  safety,  the  Hungarian  SSAC  has 
introduced  a  comprehensive  domestic  safeguards  verification  system  consisting  of  regular 
comprehensive SSAC verifications in the whole lifetime of the facilities.

The structure, preparation, conduction, documentation and initial experiences of the comprehensive 
safeguards verification system is introduced below.

Additionally, HAEA has just introduced a safeguards indexing method for evaluation the safeguards 
culture  at  Hungarian  nuclear  facilities.  The  main  goal  of  indexing  method  and  the  evaluated 
parameters are also shown in the paper.

2. The comprehensive domestic safeguards verification system (CDSVS)
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The  introduction  of  the  comprehensive  domestic  safeguards  verification  system (CDSVS)  by the 
Hungarian SSAC started with laying down the procedure of the CDSVS in the Hungarian Atomic 
Energy Authority’s  (HAEA)  Quality  Assurance  System.  The  QA procedure  for  the  CDSVS was 
approved by the General Deputy Director General of the HAEA. Carrying out CDSV falls into the 
competence of the Department of Nuclear Security, Non-proliferation and Emergency Management of 
the HAEA (hereinafter referred to as the Safeguards Department).

2.1. Goal of the CDSVS

The main goal for the CDSVS was defined as follows: to review whether the facility level safeguards 
system  of  the  organization  is  run  in  compliance  with  the  relevant  legal  instruments  and 
recommendations in force. To reach this goal two tools are to be applied:

a.) to review all the safeguards relevant procedures of the organization. In this review the focus is  
to  check  whether  procedures  for  fulfilling  the  obligations  are  regulated  by  internal  
documentations  (e.g.  instructions,  procedures)  and  to  find  practical  examples  for  the 
procedures by the competent staff. 

 
b.) to  assess  the  activities  of  the  organization  in  view  whether  it  ensures  sustainability  and 

improvement of the safeguards system in all levels of organisation, with special regards to the 
commitment on management level. 

During  the  last  four  years  the  Safeguards  Department  of  the  HAEA conducted  comprehensive 
verification inspection in every Hungarian nuclear facility on annual basis, e.g. in 2011 at the Modular  
Vault Dry Storage (MVDS) of the Spent Fuel Assemblies, in 2012 at the Paks Nuclear Power Plant, in  
2013 at the Training Reactor at the Budapest University of Technology and Economics and in 2014 at 
the Budapest Research Reactor. Verification of the management systems (highest management and 
safeguards division management) as well as safeguards relevant areas as operation and maintenance, 
accountancy and data provision were selected for verification. 

2.2. Verification levels

2.2.1. ‘Level – A’ verification

As the primary goal  of  the  verification is  to  assess  the  commitment  of  the  highest  management,  
verification ‘Level A’ was assigned to the top management of the organisation. ‘Level – A’ verification 
was planned to assess the commitments of the managers in the field of safeguards and the guarantees  
provided by the management to enable the organization to meet its safeguards obligations.  

A list of issues in 6 themes was provided in advance for the management to help preparation for the on  
site inspection. Issues were grouped in 10 themes. Short description of the issues:

1) External  influence  (e.g.  dependence  of  meeting  their  safeguards  obligation  on  political  
changes,  TSOs;  public  acceptance  of  their  mission,  safeguards  in  their  external 
communication; possible responds of the organization in case of negative effects.) 

2) Objectives and strategies (objectives of non-proliferation relevance, consultation process in 
drafting strategies, possible future plans on any changes in this field) 

3) Management functions and their review (selection criteria in the management, evaluation of 
proper and improper safeguards related decisions, competences, etc.)

4) Allocation of  resources  (corporate  procurement  and/or  restructuring  with  non-proliferation 
and safeguards aspects)

5) Human resource management (reduction of staff - giving priority to safeguards staff; vacancy 
and fluctuation in safeguards staff; promotion, reward system for safeguards staff, etc.)

6) Training (professional training possibilities for the safeguards staff, safeguards for the staff in 
general, etc.)
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7) Knowledge management (ensuring continuity of safeguards staff, communication channels for 
safeguards knowledge, etc.)

8) Regulation  (regulation  work  processes  in  view  with  safeguards  obligations,  inclusion  of 
safeguards aspects in revision of documents, etc.)

9) Organization culture (evaluation of the performance safeguards related tasks on individuals’ 
appraisal  or  on  organization’s level,  who  performs  the  appraisal  of  the  individual  in  the 
safeguards unit, etc.)

10) Communication (channels  of  information from external  source to  the  safeguards  staff and 
vice-versa.) 

2.2.2. ‘Level – B verification’

‘Level  - B’ was assigned to different safeguards related fields with the following subdivision:   

B1 – Safeguards division (analyses of the safeguards division structure, its relation with the highest  
managements, scope of competences; educational background and professional training of the 
safeguards staff; adequate human resource for the related tasks, etc.) 

B2 – Operation and maintenance (availability, authentication and maintenance of the measurement 
equipment to  support  the accountancy, measures  to ensure  safe  and secure  operation of  the 
safeguards  containment  and  surveillance  systems,  utilization  of  the  organization’s  own 
operational experience as well as safeguards experience and research and development activities 
of other organizations; procedures established to enable national and international inspections, 
e.g. ground pass systems,  safeguards duty system with telephone contact availability, etc.

B3 – Accountancy and data provision (internal procedures regulating the nuclear material accountancy 
and safeguards related data provision system, operation and reliability of the computer based 
accountancy system, etc.)

2.3. Schedule of the verification

The CDSV is carried out along the following schedule:

1.) Preparatory phase (review and process of the related internal documents of the organization)
2.) On site inspection
3.) Assessment 

2.3.1. The preparatory phase 

The preparatory phase is very important part of the verification. The Safeguards Department held an 
initial  meeting  to  prepare  the  verification.  On  this  meeting  goals  of  the  CDSVS  and  levels  of 
verification were explained to the representatives of the facilities. Participants of the meeting agreed 
on  collecting  the  internal  documents  regulating  the  tasks  of  the  organization  and  allocating  the 
responsibilities within the units  of the organization. It  was agreed that  these documents would be 
provided  for  the  HAEA well  in  advance of  the  meeting  to  enable  the  staff’s preparation for  the  
verification. Potential participants on the on-site inspection both from the HAEA and the facilities  
were discussed but not finalized. 

In the preparatory phase representatives of HAEA on the on-site inspections will study the internal 
documents of the facilities and finalize the list of issues on the areas assigned to them.   

2.3.2. The on-site inspection phase 

The on-site inspection is planned to be conducted according to the following agenda:
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- Kick-off meeting – information on the goal and areas of inspection, and the methods to be 
applied

- Inspections to be conducted
o with participants identified in advance
o based on list of issues for revision (While level – A list of issues were handed over 

in  advance,  list  of  issues  for  the  level  –  B areas  will  be  used on the  on-site 
inspection only)

o detailed  records  on  answers  and  other  observations  will  be  prepared  by  the 
inspectors

- Closing meeting – preliminary evaluation will be given. There will be possibility given for 
the licensee to argue the preliminary evaluation results. 

2.3.3. Assessment phase and corrective actions

After  the  on-site  inspection,  HAEA has  finalized  the report  on  the inspection and send it  to  the  
facilities for comments. The report focused on identifying best practices and deficiencies, if any, and  
clearly state the authority’s positions how to make corrective actions. The facilities shall comment on 
the  main  findings  and  formulate  its  position  on  the  HAEA’s  conclusions  and  recommendations.  
Moreover, facilities shall identify the means and timeframe of the corrective actions to be performed. 
Taking the response and proposal from facilities full into account, the HAEA will issue a regulatory 
resolution on the corrective actions to be taken and determine deadlines for each.  In addition the 
HAEA will establish the next review program of the CDSVS focusing on those areas where corrective 
actions were identified.

3. The Safeguards Performance Assessment Index for evaluation the safeguards culture

The Safeguards Performance Assessment Index (SPAI) for nuclear facilities has been developed by the 
Hungarian Atomic Energy Authority for the facilitation of the periodical comprehensive regulatory 
review of the performance of the operators’ safeguards system. The parameters included into SPAI 
were selected on the basis of objectivity, availability and operability. 

The SPAI is designed to be compatible with the system that was developed for the safety performance 
assessment of the facilities, therefore the comprehensive assessment of the facilities including safety, 
security and safeguards will be possible in the future.

Definitions:
• Safeguards  Assessment  Index  (Index):  a  particular  value  determined  by  one  or  several 
characteristics of the performance of the facility’s safeguards system. 
• Safeguards Characteristics (Characteristics): A classification value based on quantitative data 
determined by the individual rule of assessment.

For the assessment of safeguards characteristic four rates are defined, as follows:

• acceptable: A safeguards characteristic is acceptable if the authority finds the level of performance  
such that no corrective actions are required. A safeguards characteristic marked with green colour  
indicates compliance with all of the relevant regulatory requirements. This rating may show a good 
practice  as  well  where  the  facility  is  proactive  and  shares  a  good  practice  leading  to  efficient  
performance without any regulatory requirements.

• alarming: A safeguards characteristic is alarming if there is a slight deviation from the desired value  
within the regulatory permissible set of values. Though only minor mistakes but no serious issues exist 
yet,  characteristics  falling  into  the  yellow  zone  may  need  improvement.  The  licensee  shall  be  
instructed to set up a plan of actions to make the necessary improvements. As a respond to the plan of  
actions the regulatory body sends a written notice to the licensee calling for the implementation of the 
plan of actions. Execution of the required actions are to be checked in course of regulatory inspections. 
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• not acceptable: It means that the safeguards characteristic is not acceptable. Rating in the red zone 
refers to a non-compliance, however, only characteristics covered by regulations may be qualified as 
red.  If  a  safeguards  characteristic  has  been  assessed  as  red,  an  explanation  is  required  on  what  
occurred,  exact  time and date  when the non-compliance occurred,  its  consequences and measures 
taken by the regulatory authority.  The licensee is obliged to set up a plan of actions which will be then 
sent back by the regulatory body in the form of a regulatory notice, including additional measures 
considered to be important by the regulatory body. Execution of the required actions shall be checked 
in course of regulatory inspection.  

•  not  known:The system of safeguards index is  the same for  all  nuclear facilities.  It  may occur, 
however, that  certain characteristics  of  the  index are  not  relevant  for  every licensee.  In  this  case  
characteristics not relevant for the facility are marked white.

Margins for a four-grade zone will be individually determined for the different characteristics. In case 
of several characteristics determined for a Safeguards assessment index, the index gets the same rating 
as its characteristic with the worst assessment among all.

3.1. Areas of the assessment

The areas assessed by SPAI for nuclear facilities covers the three major parts of the facility safeguards  
system, such as (i) safeguards organisation; (ii) operation of the safeguards system; (iii) safeguards 
licensing procedures. In the following section the assessment indexes, characteristics and evaluation 
criteria for the above mentioned three assessment areas are introduced.

3.1.1. Safeguards organisation 

Assessment indexes 

a) Number of staff
b) Training

Characteristics
a) Number of staff, Substitution

Quantitative  characteristic  of  the  safeguards  organization  (number  of  staff,  order  of 
substitution within the safeguards organization, ensuring preparedness outside working hours)

b) Requirements for competence of safeguards officer
Qualitative characteristic of safeguards organization (Quality of training for the new staff and 
to maintain the safeguards knowledge, its frequency, education background, etc.)

Evaluation
a) Quantitative characteristic of the safeguards organization 

Rule of quantification: Ratio of the number of safeguards relevant tasks and the available number of  
qualified staff. Quantitative assessment of the safeguards organization is made based on the number of  
the tasks performed by the safeguards staff. Safeguards tasks performed within the given period of  
time  are  summed  and  the  number  of  safeguards  relevant  tasks  (inspections,  reports,  licensing 
procedures) incumbent for one person within the given period of time is checked. 

Comments: The value is based on good practice. The preceding four years (2009-2012) were evaluated 
for acceptable level of operation of safeguards organizations and the average results of the four years 
were considered as appropriate. Classification values were defined accordingly.

b) Qualitative characteristic of the safeguards organisation

Rule of quantification: Relative percentage of compliance of the staff with the required trainings. 
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Comments: The required qualification and trainings should always be satisfied.

3.1.2. Operation of the safeguards system

Assessment indexes:
a) Nuclear material accountancy system (reports)
b) Information provision system (BTC, Additional Protocol) 
c) Conclusions of the inspections

Characteristics
a) Nuclear material accountancy system

i. Correctness of reports sent (error lines, correction lines) 
ii. On time delivery of reports (late lines)

b) Information provision system (R&D, site description, waste)
i. Correctness  and  completeness  of  information  submitted  (requirements  for 

additional data, corrections, etc.)
ii. On time delivery of information, declaration

c) Experience of inspections
i. Conditions provided for inspections (ground pass, access to nuclear material, 

clear spent fuel pond water, etc)
ii. Non-compliance  discovered  in  course  of  inspections  (discrepancies, 

anomalies )
Evaluation:

a) Nuclear material accountancy system
i.  Correctness of accountancy data transmitted

Rule of quantification: Relative percentage correct and inadequate reports  
Comments:

ii.  On time delivery of reports
Rule of quantification: Relative percentage of accountancy reports sent on time 
and those sent beyond the time limit
Comments: The index is marked with the colour of the characteristic assessed as 
the worst. If a report is not transmitted on time, time-limit of the accountancy 
report is be marked as yellow, and in this case the indicator of the accountancy 
system cannot be better than yellow.

b) Information provision system (R&D, site description, waste)

i.  Correctness  and  completeness  of  information  submitted  (Provision  of 
information) 

Rule  of  quantification:  Relative  percentage  of  information  submitted  in 
compliance and those in non-compliance  
Comments: Provision of information subject to Additional Protocol are analysed

ii.  On time delivery of information, declaration 
Rule of  quantification:  Relative percentage of  declarations  sent  on time  and 
those sent beyond the time limit
Comments: Provision of information subject to Additional Protocol is checked. 
The index is marked with the colour of the character assessed as the worst. If 
any of the information is not transmitted on time, time-limit of the information 
provision  is  be  marked  as  yellow,  and  in  this  case  the  indicator  of  the 
information provision system cannot be better than yellow.

c) Experience of inspections

i.  Facilitating inspections
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Rule of quantification: Relative  percentage  of  inspections  where  all  the 
conditions  necessary for  an  inspection  were  provided  for  and  of  those  that 
lacked one or some of the conditions.
Comment: Conclusions  of  the  inspections  are  drawn  based  on  the 
evaluation of the inspection reports

ii.  Non-compliance found in course of the inspections
Rule of quantification: Relative percentage of inspections where no anomaly 
was found and inspections where anomalies were experienced by the inspector. 
Comments: Conclusions of the inspections are drawn on the evaluation of 
the inspection reports

3.3.3. Safeguards licensing procedures

Assessment indexes:
a) Regulatory measures/resolutions
b) Meeting regulatory deadlines 

Characteristics
a) Regulatory measures 

Execution  of  regulatory  measures,  requests  for  additional  information  by  the  regulatory 
authority to make the licensing documentation complete, licensing applications refused by the 
regulatory authority

b) Deadlines
Meeting the regulatory time-limits 

Evaluation
a) Execution of measures requested by the regulatory body

Rule of quantification: Content  and  administrative  compliance  of  safeguards  relevant  applications 
with legal  requirements. Ratio of applications in compliance and those in no-compliance with the  
requirements.
Comments: The value  is  based on  good practice.  The preceding four  years  (2009-2012)  were 
evaluated for acceptable level of operation of safeguards organizations and the average results of the 
four years were considered as appropriate. Classification values were defined accordingly.

b) Deadlines

Rule of quantification: Meeting  the  time  limits  defined  by  relevant  regulations  or  the  regulatory 
authority for the safeguards licensing applications (e.g. first safeguards licence, requests to complete 
licensing documentation, etc.) Ratio of documents submitted within and beyond the required time-
limits.
Comments: The value  is  based on  good practice.  The preceding four  years  (2009-2012)  were 
evaluated for acceptable level of operation of safeguards organizations and the average results of the 
four years were considered as appropriate. Classification values were defined accordingly.

4. Conclusion

The new comprehensive domestic safeguards verification system has been introduced in 2011. Based 
on the experiences collected during the 4 years period it can be concluded that the new program has 
reached the following objectives:

 The management became more aware on its safeguards obligation. ‘Level – A’ list of issues 
helps the management to analyse the set of documents of the facility, from the organization’s 
strategy  documents  to  the  low  level  internal  documents.  Safeguards  related  scope  of 
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competence needs to be assessed from the top management level to the safeguards officers’  
level. 

 Review  all  the  safeguards  relevant  procedures  of  the  organization  helps  to  disclose  the  
possible gaps in the regulation of the procedures or in the scope of competence. 

 The need for sustainability of the safeguards system and improve in performance at all levels 
within the organization will clearly be highlighted through the whole verification process. 

The nuclear safeguards indexing method was designed using the experience collected from the nuclear 
safety indexing method, therefore using both methods an integrated assessment can be carried out.
Moreover,  the  developed  nuclear  safeguards  indexing  method  helps  the  authority  to  assess  the 
safeguards culture at the specific site. [1]

In this way improving the nuclear safeguards culture in the organization is expected to get the same  
importance as nuclear safety and security culture. 
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