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Abstract 

As in all other industries, the nuclear facilities can be the object of accidents 
whose consequences go beyond the limits of their site and consequently 
radioactive releases would be issued in the environment justifying the 
protection measures of population. Even if all the precautions were taken 
during the stages from the design to the operation, to reduce the risk of 
accident in nuclear installations, this risk can not be completely suppressed. 
For the radiological risk, as for the other major risks, the protection of the 
public always was taken in consideration by public power. The nuclear 
emergency plan gives the opportunity to have a quick appropriate reaction to 
a sudden event, which has (or might have) direct consequences for the 
population. The Moroccan public authorities had proceeded to reinforce at the 
national level, the control of nuclear safety and protection against radiation 
by the set up of a new nuclear safety authority. Evidently, the organization 
and the management of a nuclear and/or radiological emergency were at 
centre of this reform. Taking into account the subjective risk of radiological 
terrorism, the authorities should reinforce measurements guaranteeing 
radiological safety and security, and elaborate the appropriate emergency 
plans. The aim of this paper is to give a progress report on nuclear emergency 
plan aspects and to present a corresponding organization which could be 
applied by national authority.   
  
1. Introduction 

 
For the nuclear installations currently in operation (nuclear power plants, 

facilities involved in the nuclear  fuel cycle, research reactors,...), various 
accidental situations were studied, and the means of prevention and 
limitation of their consequences were set up by the operators,  to obtain an 
acceptable level of safety. An emergency plan should be established at all 
facilities and activities where physical protection measures are required by 
the competent authority. This plan should provide guidance to licensee 
personnel for accomplishing specific defined objectives in the event of 



threats, thefts or sabotage related to licensed activities involving nuclear 
material or nuclear facilities [1]. 

 
 Serious accidental situations, being able to lead to a more or less 
significant exposure of the people present on the site and the bordering 
populations, could be induced by an accumulation of material and personnel 
failure. Such a situation necessitates the setting to work of direct protection 
measures of the people concerned. The means and the actions to engage to 
protect the populations, from the short-term effects of the significant 
radioactive releases, are defined in the intervention particular plans (IPP) 
suitable for the site concerned. 
 
 Thus, the authorities must have a plan which covers all the activities 
which must be followed out- site in an urgency event. In view of significant 
evolutions related to nuclear management of crisis on an international scale 
and of the new threats, many works aiming to evolve the management of a 
nuclear crisis are to be engaged or continued. It is the case of the revision of 
the Intervention Particular Plans (IPP) which has committed the prefects and 
should allow them to have the plans really operational and adapted to the 
nuclear installation risks. 
 
 It is also the case of revision of the regular texts, of taking into account 
of the interdepartmental dimension of such a crisis, of reflexion on the 
improvement of national and international exchanges by using new 
technologies of communication. Indeed, so early the emergency phase of the 
accident finished, and even if the radioactive releases were very low, difficult 
questions are to be considered such as the medical follow-up of the exposed 
populations, the rehabilitation of the grounds, the compensation for the 
damages and more generally the return to conditions considered being normal 
in the touched zones. 
  

The nuclear crisis exercises are absolutely necessary as complement of 
nuclear safety. The exercises are one of the means to test the organization, to 
involve the teams to be analyzed, to act, to coordinate, to communicate, to 
improve unceasingly what it can be. They are also an advisability of 
disseminating information on the nuclear power and the control of its risks 
[2]. Emergency planning for radiological accidents could be found elsewhere 
[3] and in other papers presented in this conference. 
 
2. Nuclear crisis organization 
  

The National Emergency Plan (NEP) for nuclear risks on the national 
territory requires that each organization (licensees, authorities, national 
institutes), involved in a nuclear emergency, describes its own internal EP-
organization and submits it to the competent authority (Ministry of Internal 
Affairs). 

  
 The off- site operations are led at the central level by a “ Governmental 
Crisis Centre ” (GCC). The implementation of local operational actions and 
intervention teams is managed at the provincial level. The licensees remain 



responsible for the operation of their installation and for the safety of all the 
people on the site (personnel as well as contractors or visitors).  
 
 The GCC is composed of several units, called cells, which operate under 
the responsibility of the emergency director of the authorities (minister of the 
internal affairs or his representative): the “restricted or extended co-
ordination and crisis committee” called hereafter the “Decision Cell”, the 
“Evaluation Cell”, the “Measurement Cell” and the “Information Cell”. The 
GCC provides also the logistical support to the different units (in terms of 
personnel and materials, such as communications means ...). 
 
 The Decision Cell is the official leader of the conduct of the operation in 
case of an emergency. On basis of the  advices from the Evaluation Cell and 
taking into account other aspects (feasibility, efficiency, socio-economic 
impacts,....), the decision cell decides then upon the countermeasures and 
their extents to be taken in order to protect the population and the 
environment. Such decisions are then transmitted for practical execution to 
the Provincial Crisis Centre, managing all the multidisciplinary intervention 
teams (fire brigades, civil protection, police, medical emergency services ...). 
 
 The Evaluation Cell, composed of representatives of experts from 
ministries (in charge of nuclear topics and state organizations) as well as 
weather and other technical experts, proposes countermeasures for protecting 
the population and the environment. Therefore, this Cell gathers and 
evaluates all information received from the affected installation and the off-
site radiological measurement results received from the Measurement Cell. It 
evaluates the installation status and its estimated time evolution in order to 
assess the real or potential impact of the event. The scope of the 
countermeasures strongly depends of the emergency phase. Three specific 
phases can be taken into consideration: 
 
The urgent phase (or short-term phase), where protective actions for the 
population should be considered: sheltering, evacuation, iodine prophylaxis, 
access control and food bans; 
 
The intermediate phase (or mid-term phase), where, in addition to protective 
actions of the urgent phase, relocation, decontamination, water and food 
controls, medical care should also be considered; 
 
The recovery phase (or long-term phase), where access control, relocation, 
water&food controls and environment decontamination should be considered. 
 
 The Measurement Cell co-ordinates all the activities related to the 
gathering of field radiological information (external radiation of the air and 
of the deposits, samples measurements) transmitted either by the automatic 
radiological measurement networks, or by the field teams. The Measurement 
Cell works in close collaboration with the Evaluation Cell. 
 
 The Information Cell is in charge of communications with the media and 
the population as well as with the international organizations (IAEA, EC,…) and 



the neighbouring countries. The content of the information transmitted is 
supervised by the Decision Cell, in collaboration with the Evaluation Cell 
[4,5]. The general structure of the NEP is given in the fig.1 hereafter. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S
ince 
1959, the IAEA has had a relatively simple action plan by which it would, upon 
request, arrange to provide assistance to any member state following an 
accident involving radioactive materials. Chernobyl resulted in the adoption in 
1986 of the convention on assistance in the case of a nuclear accident or 
radiological emergency and the convention on early notification of a nuclear 
accident [3]. 

 
3. Emergency and post-accidental phases. 
 
 For any nuclear or radiological accident involving the significant 
releases in the environment, it is advisable to distinguish the short-term 
consequences of the releases for the populations, requiring emergency actions, 
and those which involve significant doses only at middle and long terms [6]. 
 
 In the event of accident at nuclear installation (nuclear power plants, 
facilities involved in the nuclear fuel cycle, research reactors,...), two phases 
are well identified:  

(a) The emergency phase during which the provisions are taken 
to control the accident, to ensure the protection of the 
personnel of the site and the  neighbouring population and  
to maintain the law  and order; 

 
(b) The post-accidental phase which aims at making so that the 

populations and affected zones find a new balance of life, 
sufficiently stable to allow an acceptable social 
development.  

 

Figure 1 : G eneral NEP structure.



The authorities and the operator defined an organization in order to face such 
situation. 
 

3.1. The internal emergency plan. 
  

In the event of accident, the direct manager of this plan is the director 
of the installation, who is generally responsible for the control of the 
installation. This plan contributes to: 

 
(1)  Ensure the control of the accident. 
(2)  Ensure the protection of the personnel of the site. 
(3)  Evaluate the radioactive releases in the environment. 
(4)  Transmit any required information to the competent authority.   
   

3.2. The intervention particular plan. 
  

This plan is the response of the authorities in the event of nuclear 
accident in order to ensure the protection of the population around the site 
and the law and order. It is the prefect of the department where the nuclear 
installation is located who has the responsibility for its setting to work. He 
joins together around him, in what one calls the fixed headquarters, the 
representatives of the local administrative services most concerned (police 
force, fire-brigade, authority of safety, health, licensees). He also installs 
close to the broken site an operational headquarters. Naturally, the mayors of 
the concerned cities are firstly informed: they will play an essential role to 
protect the population. 

 
 
 
 
3.3. Actions of protection of the population in the event of nuclear 

accident. 
 

 Protection against radiation in accidental situation evolved 
considerably in consequence of the lesson drawn from various accidents, and 
particularly from that of Tchernobyl in 1986. Face to a nuclear accident, two 
consequences of nature and completely different size would be to manage: the 
protection of the population on the one hand, the care with the victims on the 
site on the other hand. The protection of the population is above all of 
preventive nature. The intervention guidance criteria for the off-site 
emergency plan taking into account the general internationally recognized 
principles can be found in ref. [7,8]. 
 
 The emergency actions replace those of the levels of intervention, in 
terms for example of dose or concentration rate of radioactive products. In 
practice, it is necessary to regard these levels as orders of magnitude. An 
international consensus exists overall on the values of these levels and the 
actions of health protection which would be advisable to carry out in a nuclear 
crisis. The recommendations of the International Commission of Radiological 



Protection (ICRP), the International Atomic Energy Agency (IAEA) and the 
World Health Organization (WHO) are coherent [9]: 
 

(i) Sheltering, if the estimated effective dose amount exceeds 10mSv; 
(ii) Evacuation, if the estimated effective dose amount exceeds 50mSv;  
(iii) Stable iodine administration when the estimated dose equivalent to 

the thyroid risks exceeding 100mSv.  
 
 These interventions could be accompanied by a restriction or a 
prohibition of the sports activities or professional of full air, and later on 
consumption of water and food produced inside the perimeter where the 
interventions are exerted. The measures and actions of intervention are 
illustrated in ref.[10].   
 

3.4. Post-accidental phase. 
 
 With the end of the releases outside the site, a new phase starts, aiming 
at restoring a framework of acceptable life for the population and the 
economic activity, as soon as possible. 
  

One can however notice that the national organization of crisis would be 
different in this case from that which one has during the emergency phase for 
three reasons: broader geographical area, different objectives (the 
consequences of the accident are less penalizing) and evolution of the actor 
roles. 
 
4. Conclusion.  
 
 The safety bases distinguish the practices and the interventions and 
sight that the interventions play a significant role, since one cannot authorize 
practices without associating corresponding plans of intervention. The 
interventions in the nuclear industry concern the protection of the population 
and the environment, since the range of an accident covers broad geographical 
areas. The setting to work of a plan of intervention out-site, during a nuclear 
accident or a radiological emergency situation, requires an organization 
established with the pre-defined clear responsibilities and actions planned 
according to levels of intervention recommended by international 
organizations on the matter. In case of Morocco, a new structure of safety and 
radiation protection regulatory will be set up to ensure normal legal missions 
and to assume its role in nuclear or radiological crisis organization. Periodic 
nuclear crisis exercises, implying the operator and the authorities, are of 
great importance in order to confirm the intervention plans effectiveness and 
to improve them. The external assistance constitutes a complementary tool.   
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