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The safety, security and safeguards related regulatory tasks of international spent fuel transports 

are to be performed according to international conventions; additionally, Hungary as a member 

state of the European Union shall comply with the relevant EURATOM requirements. The 

international requirements are reflected in the national legislations of the countries concerned by 

the transports of research reactor spent fuel under the Global Threat Reduction Initiative 

repatriation project. The successful realization of these shipments demanded long-lasting 

preparation with thorough cooperation and conduct with clockwork precision by the regulatory 

bodies within states and regionally.   

 

I. GENERAL APPLICATION OF THE 3S CONCEPT 

The importance of the 3S concept has already been recognized from legislative point of view: in 

helping to avoid gaps, overlaps and inconsistencies in the legal framework. In the broad sense the 

fundamental objective of nuclear safety, security and safeguards is to protect the public and the 

environment from the harmful effects of ionizing radiation entailing the various applications of 

nuclear energy. The harmful effects may appear through three major ways: through incidents and 

accidents, through sabotage acts against nuclear facilities, nuclear and other radioactive materials, 

and through malevolent use thereof. The first way is controlled by nuclear safety, the second one 

by nuclear security, while the third one is controlled by nuclear safeguards and security together. 

The actions aiming to prevent the appearance of harmful effects through the malevolent use of 

nuclear and other radioactive materials can be divided to three main areas both under security and 

safeguards. The security and safeguards actions under such areas (namely prevention, detection 

and response) are similar even if relevant differences can also be revealed.  

 

I.1. THE FUNDAMENTAL OBJECTIVE OF REGULATORY CONTROL 

The fundamental objective of the regulatory control above the various applications of atomic 

energy (i.e. ionizing radiation) is to prevent the appearance of any harmful effect that may occur 

in any way, without causing unnecessary disturbance to the operation of facilities and conduct of 

activities. The fundamental objective applies to each facility and activity including design, site 

selection, fabrication, installation, commissioning, operation, decommissioning, dismantling and 

closure. 

 

I.2. APPLICATIONS OF ATOMIC ENERGY 



The various applications of ionizing radiation include the activities with nuclear and other 

radioactive materials (their application, storage/disposal and transport), operation of nuclear 

facilities and of facilities where radioactive materials are in use, as well as the operation of such 

equipment generating ionizing radiation without a radioactive source (e.g. liner accelerators, X-

rays). Ionizing radiation is used in energy production, health diagnostics and treatment, and in 

various fields of agriculture, scientific research and education.  

  

I.3. POTENTIAL HARMFUL EFFECTS 

From the viewpoint of regulatory control the biological and environmental effects are the most 

crucial; however such consequences must also be mentioned like the loss of public confidence in 

the safe and secure use of nuclear energy, or in case of a severe accident like panic and long term 

fear; which has decade long global social and psychological negative consequences. The response 

to an event entailing severe consequences is very complex, and together with the remediation 

activities require extreme human and financial resources.  

 

I.4. APPEARANCE OF HARMFUL EFFECTS 

The above described application of ionizing radiation may cause harm in three ways. The safety 

risks entailed by the activity are reflected by the first way: harmful effects may be caused by 

technical/safety incidents and accidents occurring in connection with the applications. The 

second way is the sabotage against nuclear and other radioactive materials as well as against such 

equipment of nuclear facilities, the degradation of which may lead to radioactive releases. The 

third way is the malevolent use (i.e. intentional harm causing) of nuclear and other radioactive 

materials or an equipment generating ionizing radiation without a source.  

 

It is very important to emphasize that not only the severe consequences shall be prevented, 

detected and responded by the regulatory body; but less severe incidents and events and also the 

deviations from the safe, secured and safeguarded way of activities (as precursors of the above 

described three ways of causing harm) shall be managed.    

 

I.5. TOOLS OF REGULATORY CONTROL 

 

The below paragraphs describe the various tools of regulatory control in the field of safety 

(including nuclear safety and radiation protection as well), security and safeguards with regard to 

the above mentioned various activities and applications. 

 

II.5.1. PREVENTION 

The prevention is aimed to prevent the harm and the deviation. Preventive regulatory tools and 

measures are: 

˗ definition of regulatory requirements and proceedings and their legal promulgation, 

continuous development of the requirement system in the light of international 

experience, technical and scientific development; 



˗ definition and legal promulgation of enforcement measures and penal cases; 

˗ licensing of activities in relation to nuclear facilities, nuclear and other radioactive 

materials, and equipment generating ionizing radiation without a radioactive source; 

˗ accountancy for nuclear materials, registration of other radioactive materials as well as of 

license holders; 

˗ establishment and maintenance of safety, security and safeguards culture at licensees; 

˗ facilitation of the compliance with the regulatory requirements through providing 

guidance to license holders as well as through cooperation with them.   

 

II.5.2. DETECTION 

The detection is aimed to recognize the harm and the deviation as early as possible. The 

regulatory tools and measures of detection are:  

˗ field inspection of compliance with preventive measures at the licensees; 

˗ personal monitoring; 

˗ inventory taking and inventory verification; 

˗ operation of detection and surveillance systems; 

˗ evaluation of regular and occasional reports of license holders, and of public notifications. 

 

 

II.5.3. RESPONSE 

The response is aimed to eliminate the occurred deviation and to mitigate the harmful 

consequences. Three levels of regulatory response actions shall be differentiated: operative 

measures, coordinated actions and emergency response.  

 

Operative measures are to be applied when the regulatory body itself is able to manage the 

situation based on its well-established procedures. Regulatory measures on operative level are: 

˗ supervision of the implementation of procedures established by the license holders; 

˗ evaluation of event investigation reports, conduct of regulatory event investigations; 

˗ conduct of enforcement procedures (i.e. sending warning letters, imposing penalties, 

suspending or revoking licenses). 

 

Coordinated actions shall be applied, when the response to the event requires the involvement of 

more regulatory bodies. Emergency does not occur at this stage, the environmental effects are 

minimal. The regulatory tools and measures of coordinated actions are: 

˗ performance of site investigations and field measurements; 

˗ conduct law enforcement site investigations and nuclear forensic investigations; 

˗ search for lost nuclear or other radioactive materials; 

˗ safe transport (after seizure) of nuclear or other radioactive materials. 

 



Emergency response measures shall be applied in case of an emergency (when serious negative 

effects appeared). Such events entail the real or potential contamination of the environment and 

exposure to the public. The regulatory tools and measures of emergency response are: 

˗ implementation of emergency action plans; 

˗ conduct of remediation and recovery actions.   

 

II.6. LEGAL AND TECHNICAL PRINCIPLES OF AN EFFECTIVE REGULATORY 

CONTROL 

 

The principles compose a unity and shall be applied accordingly. Even if certain importance of 

principles is higher than others depending on the conditions of the given activity, each relevant 

principle shall be adequately applied.  

 

The legal principles are: 

˗ Justification (risk and benefit); 

˗ Independence; 

˗ Provision of resources; 

˗ Safety-security-safeguards principle; 

˗ Optimization; 

˗ Responsibility; 

˗ Continuous supervision; 

˗ Protection of present and future generation (continuous development); 

˗ Liability/compensation; 

˗ Following technical and scientific developments; 

˗ Transparency/protection of sensitive information; 

˗ Predictability; 

˗ Graded approach; 

˗ Establishment of safety and security culture. 

 

The technical principles are: 

˗ ALARA principle; 

˗ Application of reliable technical solutions; 

˗ Deterministic approach; 

˗ Probabilistic approach; 

˗ Defense in depth; 

˗ Establishment of the design basis; 

˗ Use of negative feedbacks. 

  

 

III. APPLICATION OF 3S CONCEPT TO RESPONSE MEASURES TO BE 

IMPLEMENTED IN THE CASE OF AN INTERNATIONAL SPENT FUEL SHIPMENT 



 

III.1. CONTINGENCY PLANNING 

The license holder of the transport license shall develop detailed procedures in order to be 

prepared to respond to any operational and transport related incidents and accidents as well as to 

physical protection related contingencies.   

 

III.2. EMERGENCY PLANNING  

III.2.1. Design basis 

The design basis (type of emergencies) for which the emergency plan is drawn up shall be 

specified. Such are: 

˗ occurrence of a nuclear emergency; 

˗ occurrence of a radiological emergency; 

˗ other emergencies. 

 

The emergencies excluded from the design basis shall be disregarded. The cooperation of 

emergency plans and contingency plans as well as the interfaces shall be clearly defined.  

 

Based on the type, quantity and packaging of the materials to be transported the events that may 

potentially lead to emergencies shall be assessed. It is reasonable to choose an envelope event, 

which shall be handled as the basis for design. 

 

The radiological consequences of the design basis event(s) shall be determined (source term, 

potential environmental consequences). Populated and non-populated areas shall also be 

considered. It shall be judged whether the emergency may occur on special road segments (e.g. in 

a viaduct, tunnel or bridge). 

 

The conventional damages shall be determined based on the design basis scenario either to those 

being on the transport vehicles and those being in the area of the emergency. The personal 

contamination shall be estimated.  

 

The radiation protection rules and limits for emergency response shall be specified or referred to.    

 

III.2.2. RESPONSIBILITIES 

The tasks to be implemented during the emergency shall be listed; the persons responsible shall 

be identified. The responsibilities of those involved in the transport tasks shall be segregated from 

the local, regional and national authorities.  

 

It shall be determined, whether the provision of advance information on the transport is necessary 

or possible to local organizations concerned in emergency response.  

 

III.2.3. RECOGNITION OF THE EMERGENCY, DETECTION OF RADIATION 



Ability shall be established to recognize the occurrence of any emergency. Potential tools shall be 

visual inspection of packages and/or radiation monitoring. The requirements for documentation 

of the recognized emergency shall be specified.  

 

If an emergency is recognized, it shall be declared by the person in charge for the transport.  

 

Continuous radiation monitoring shall be maintained even if the occurred event does not belong 

to the design basis of nuclear and radiological emergency response.  

 

III.2.4. ALARM AND COMMUNICATION 

Subsequent to the declaration of a nuclear or radiological emergency, the alarming tasks shall be 

performed. The contact points of the concerned organization shall be alerted in a pre-defined 

order through channels and with tools that shall be identified in advance.  

 

The person authorized and obliged to perform alarming shall be identified in advance, as well as 

the accurate content of the alarm.  

 

The information covered in the alarm message shall be as follows: 

˗ name, position and contact of the alarming person; 

˗ location of the emergency; 

˗ the event occurred (a pre-defined message is preferred) 

˗ number of causalities; 

˗ measured radiation level.  

 

The alarming channels and tools shall be chosen in harmony with the location of the emergency 

along the planned transport route (i.e. which fire department, local emergency management 

organization, police shall be alerted). 

 

III.2.5. SAFETY OF PERSONNEL 

The primary objective of life-saving shall be declared. A name list of personnel being on the 

transport vehicle shall be verified after the occurrence of the emergency; a procedure shall be 

established to seek for missing persons. The radiation protection principles shall be complied 

with during emergency management.  

 

The transporter shall define the area to be cordoned based on immediate radiation measurements 

(area where the dose rate is greater than 100 μSv/h). 

 

III.2.6. PROTECTIVE TOOLS 

Depending on the quantity and activity of the transported material, consequently on the potential 

danger caused as well as on the number of personnel, protective tools (clothes, shoe protectors, 



masks, gloves) shall be available on the transport vehicle. The required number of such tools 

shall be defined in advance.  

 

Additional tools and equipment required for emergency management can be provided through a 

duty service being able to reach the transport within due time at any point of the transport.  

 

III.2.7. TRAINING OF PERSONNEL 

The personnel involved in the transport shall be acquainted with the emergency plan and their 

task to be accomplished in the case of an emergency. The participation in the training shall 

verified and confirmed.  

 

III.2.8. DOCUMENTATION 

The following information shall be available on the transport vehicle and shall be put at the 

disposal of the emergency organizations involved into the response. Such information shall 

include the isotope content, quantity, form, chemical and physical form, number of packages. 

 

IV. CONCLUSION – SYNERGY  

Safety, security and safeguards systems were initiated by different events; they developed 

therefore in different ways. Nowadays the current state of the three systems make it possible to 

apply them in synergy, in order to explore the mutual advantages the effective applications of 

them could mean and to deploy the experiences and results obtained any of them for the benefit 

of the others. 

 

Consequently, the regulatory supervision of ionizing radiation shall be performed in those three 

dimensions as described above.   

 


