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ABSTRACT 

After nearly twenty years the new basic safety standards for protection against the 

danger arising from ionizing radiation, i.e. 2013/59/Euratom Directive (BSS Directive), were 

published in January 2014. The requirements of this document should be implemented in the 

Member States (MSs) of the European Union (EU). The BSS Directive tackles all practices or 

situations where people or the environment could be affected by ionising radiation. The 

directive forms a harmonised system related to nuclear and radiation safety in the EU together 

with two other directives, namely: 

 Nuclear Safety Directive, 2014, and 

 Spent Fuel and Radioactive Waste Directive, 2011. 

The BSS Directive is a comprehensive document repealing altogether five other legal 

documents. It is a very technical document using more than 1000 physical parameters. The 

BSS Directive introduces a set of new concepts given by the ICRP 103. In addition, it 

introduces new or updated physical parameters, such as a new dose limit for the lens of the 

eyes and so-called clearance levels used for solid material released from the regulatory 

control. Among important concepts is a requirement to use current state of technical 

knowledge in the justification process. The analysis of requirements shows that directive 

directly tackles nuclear industry in several articles. For example, licensing of a facility is 

strengthened, control over discharges is introduced and also a dilution of radioactive materials 

is discussed enabling re-evaluation of decommissioning plans of nuclear facilities. The 

document introduces planned, existing and emergency exposure situations which can be 

applied in a control of practices within nuclear fuel cycle. As a part of post-Fukushima 

activities emergency preparedness in a case of nuclear or radiological accident is strengthened 

in the text. However the BSS Directive enables enough flexibility to MSs to take into account 

not only future plans regarding nuclear industry but also past activities related to that kind of 

industry.  

The requirements of the BSS Directive are going to be implemented in already 

comprehensive set of requirements in nuclear and radiation safety legislation till 6 February 

2018. As a result further vivid discussion within MSs involving different national regulators, 

agencies, operators, designers, research institutions, technical support organisations and a 

general public is envisaged in the next years. The paper presents the main issues related to 

nuclear industry. 

1 INTRODUCTION 

In the next decades nuclear industry in Europe is expecting very vivid changes. While in 

some countries new construction plans for NPPs are announced in others the intention to 
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phase out the use of nuclear energy is foreseen. Activities related to all kind of ionising 

sources in the European Union (EU) are regulated in the Member States (MS) implementing 

also so-called European legislation, i.e. legal acts related to nuclear and radiation safety which 

must be implemented by the MS. The main aim of these documents is to harmonise safety on 

the European level. The requirements of such acts can fundamentally influence the activity of 

all involved, e.g. operators, radioactive waste management agencies, research institutions as 

well as regulatory bodies. Such influence can last next few decades. 

The legislation of the EU includes legally different documents in order to achieve 

harmonisation within MSs, e.g. treaties, directives and decisions. Among these documents the 

directives require special attention, because the MSs should implement them in their legal 

systems within the prescribed time. However, the MSs are free to decide how to achieve the 

goals set in directives. Taking into account different historical paths in the development of 

nuclear and radiation infrastructure of MSs the directives are somehow ideal mechanisms in 

order to set the same standards in MSs but allow some flexibility at the same time.  

2 EURATOM TREATY DIRECTIVES 

Today three main nuclear and radiation safety directives are put in place in the EU. 

They are based on the EURATOM Treaty (Treaty) establishing European Atomic Energy 

Community in 1957 [1], i.e. in the era when states planed expansion of a use of nuclear 

energy as well as a use of ionising radiation in other fields. The authors of the Treaty 

incorporated in the text requirements to assure common and actually global approach in 

different nuclear areas, e.g. in supply of nuclear materials and prevention of contamination of 

the global environment in the case of a nuclear accident. The details of the Treaty are given 

elsewhere, e.g. in [2] and the reference therein. The directives put in place are related to three 

radiation and nuclear safety areas. 

1. Nuclear safety is regulated with the Council Directive 2014/87/EURATOM of 8 July 

2014 amending Directive 2009/71/Euratom establishing a Community framework for 

the nuclear safety of nuclear installations (NS Directive). 

2. Radiation safety is a subject of the Council Directive 2013/59/Euratom of 5 December 

2013 laying down basic safety standards for protection against the dangers arising 

from exposure to ionising radiation, and repealing Directives 89/618/Euratom, 

90/641/Euratom, 96/29/Euratom, 97/43/Euratom and 2003/122/Euratom (BSS 

Directive). 

3. Management of spent fuel and radioactive waste is a focus of the Council Directive 

2011/70/Euratom of 19 July 2011 establishing a Community framework for the 

responsible and safe management of spent fuel and radioactive waste (SF and RW 

Directive). 

The most recent directive based on the Treaty, i.e. NS Directive, actually amended the 

Council Directive 2009/71/Euratom of 25 June 2009 establishing a Community framework 

for the nuclear safety of nuclear installations. The amendments were initiated by the 

Fukushima accident and lessons to be learned from this accident.  

All three directives mentioned supplement each other. NS Directive and SF and RW 

Directive are somehow relatively short documents which are in the same time also quite 

general, i.e. they do not contain physical parameters or technical details. They are well 

harmonised with two conventions, i.e. Convention on Nuclear Safety and Joint Convention on 

the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management. In 

practice all three directives mentioned above has to be put in national legislation in a 
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harmonised way, so that no conflicting requirements are put in place. Namely, operators and 

regulators as well as others involved in nuclear and radiation safety in a MS, e.g. technical 

support organisations, should apply requirements based on all three main directives 

simultaneously as appropriate, e.g. licensing of nuclear installations is tackled by all three 

directives. The cross-cutting issues of the NS Directive, the SF and RW Directive and BSS 

Directive are analysed in details elsewhere, e.g. in [2].  

3 THE BSS DIRECTIVE 

The BSS Directive [3] is actually a very comprehensive legal document with 109 

Articles and 19 Annexes. It includes 99 definitions of terms used in order to achieve common 

understanding of requirements to be put in place. The document contains many technical 

details. Namely, more than 1000 physical parameters are included directly in the text, e.g. 

activity concentration values for exemption or clearance for a long list of radionuclides. Even 

more physical parameters are included implicitly in the text. The document includes around 

ten equations, e.g. formula for activity concentration index I used in regulating concentration 

of radionuclides in the building material. 

The directive tries to harmonise radiation protection in MSs including all areas where 

dangers from ionising radiation is or could be present. Standards set in the directive apply 

among other to nuclear power plants, radioactive waste facilities, uranium mining industry, 

medical facilities using ionising radiation, airplane industry and airspace activities. MSs 

should implement the directive till 6 February 2018. 

The directive is actually the eighth revision of the first directive laying down basic 

standards for the protection of the health of workers and the general public against the 

dangers arising from ionising radiation. Namely, the first basic safety standard directive was 

prepared in 1959 i.e. only 2 years after the publication of the Treaty. Later its revisions 

followed taking into account not only scientific development but also challenges in a 

regulatory control which emerged. The last revision was published in 1996 [4], i.e. nearly 20 

years ago. Moreover, radiation safety legislation was also enlarged by some additional 

directives and other legal documents tackling some very specific areas. For example, after the 

Chernobyl accident so-called the Public Information Directive [5] was published requiring 

among other informing a population likely to be affected by a nuclear accident well in 

advance about risks of living in an area which might be affected by radiological emergency.  

The BSS Directive consolidates altogether five EURATOM directives [4-8]. Details 

related to the development of the BSS Directive are given elsewhere, e.g. in [9]. The authors 

of the directive also seek the harmonisation with a global radiation safety regime as is 

nowadays given in the IAEA Basic Safety Standards [10]. Moreover, they included a control 

of exposure due to the presence of radon. The structure of the directive is based on full 

implementation of the ICRP 103 [11] as well as on state-of-the-art of a development of 

radiation safety, such as a new dose limit of the lens of the eyes.  

The BSS Directive incorporates new concepts, such as: 

 Planned exposure situation; 

 Emergency exposure situation, 

 Existing exposure situation. 

Looking to the activities of the nuclear industry, i.e. nuclear fuel cycle, in general all 

three exposure situations can be identified. Namely, operating an NPP is regulated as planned 
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exposure situation, while an accident caused in a nuclear facility is emergency exposure 

situation. Existing exposure situation might be an activity related to past nuclear activities, i.e. 

abandoned radioactive waste storage, where full control is actually put in place today taking 

into account nowadays standards.  

A list of other new concepts or even only revised old ones is quite long. One attempt to 

prepare such list is given in [2]. The list might include: 

 Transparency assured in MSs regarding justification as well as regulation of 

sources;  

 Current state of technical knowledge which must be incorporating in the 

optimisation of radiation protection; 

 Education as one of the main component of the radiation safety; 

 Use of reference levels in emergency and existing exposure situation;  

 Non-medical imaging exposure, i.e. exposure of human beings not applied for 

medical purposes; 

 Control of exposure due to residual radioactive materials; 

 Control of dilution of radioactive materials; 

 Control over naturally-occurring radioactive materials;  

 Control of building materials considered with regard to their emitted gamma 

radiation, 

 Establishment of a system to control contaminated metal. 

 In addition after the Fukushima accident the provisions already present in the EU 

legislation has been strengthened and incorporated in the BSS Directive, e.g. components of 

the emergency management systems as well as response plans are given as well as a specific 

requirement for training of emergency workers. 

Despite already more than 50 years of harmonisation of radiation safety standards 

within the MSs it must be noted that radiation safety in some fields is not achieved yet. As a 

result some of the states have already in the legislations at least some of the concepts or 

novelties mentioned, e.g. incorporation of current knowledge and radiation protection officer, 

while such concepts might be a challenge to be incorporated in the legislation of other states.   

4 NUCLEAR INDUSTRY AND BSS DIRECTIVE 

The directive has nine chapters given in the Table 1. The table contains identified main 

issues which might specifically influence on nuclear industry. For example, in the Article 5 of 

the Chapter III one of three principles of radiation protection is defined so that optimisation of 

protection with the aim to keep magnitude of individual doses, the likelihood of exposure and 

the number of individuals exposed as low as reasonably achievable should be based on 

current technical knowledge as well as on economic and societal factor. This might lead to a 

use of robots instead of humans in specific activities of NPPs. While such inclusion is not 

going to be challenging in new NPPs it might be quite a big challenge in some older facilities.  
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Table 1: The BSS Directive and main issues tackling nuclear industry  

 

Identified Issues Related to Practices within Nuclear Industry 

Chapter I. Subject Matter and Scope 

- Protection of the environment is foreseen (Art. 2). 

- The directive is applied among other to processing of materials with naturally-

occurring radionuclides (Art. 2).  

Chapter II. Definitions 

- Numerous new definitions related to the nuclear industry are given, e.g. emergency 

response plan, environmental monitoring, normal exposure, outside workers, 

quality assurance, processing and radioactive waste (Art. 4). 

Chapter III. System of Radiation Protection 

- Dose constraints as tools for optimisation are specified for occupational exposure 

as well for public exposure. Moreover, inclusion of effective or equivalent dose is 

envisaged (Art. 6).  

- So-called reference levels are established for emergency exposure situation, i.e. 

concept of intervention levels is abandoned (Art. 7). 

- Dose limit for the lens of the eye is changed (Art. 9). 

- Estimation of doses should follow state-of-the-art approach (Art. 13).   

Chapter IV. Requirements for Radiation Protection Education, Training and Information 

- Education, training and retraining of experts and radiation protection officers are 

envisaged as well as additional requirements for training and informing of workers 

(Arts. 14 and 15). 

- Prior information and a role of emergency workers in emergency management 

system are strengthened (Art. 17). 

Chapter V. Justification and Regulatory Control of Practices 

- Practices using ionising radiation are compared with other technologies and 

techniques in a justification process (Art. 19).  

- Practices with naturally-occurring radionuclides which might affect quality of 

drinking water might be a subject of notification (Art. 25). 

- Updated system for exemption and clearance of radioactive materials are put in 

place (Art. 26). 

- Facilities managing radioactive waste for long term storage or disposal of 

radioactive waste are a subject of licensing (Art. 28). 

- Discharging significant amount of radioactive material with airborne or liquid 

effluent into the environment is a subject of licensing (Art. 28). 

- An indicative list of information for license application is given (Art. 29). 

- Deliberate dilution of radioactive materials can be allowed under specific 

circumstances for the purposes of re-use and recycling (Art. 30).  

Chapter VI. Occupational Exposure 

- Dose record data flow is more specified (Arts. 43 and 44). 

- Provisions related to outside workers are strengthened (Art. 51). 

- Reference levels are established for emergency occupational exposure (Art. 53). 

Chapter VII. Medical Exposure 

    NA 
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Chapter VIII. Public Exposure 

- During the licensing procedure radioactive contamination liable to extend to the 

ground beneath the facility must be analysed. In addition, measures to control the 

access of members of the public to facilities are discussed (Art. 65). 

- When authorised limits for discharged authorisation are envisaged in the legislation 

good practices in operation of similar facilities must be taken into account (Art 65). 

- Estimation of doses to the members of the public is based on so-called 

representative person (Art. 66). 

- Reporting of radioactive discharges is specified (Art. 67). 

- Emergency response plans are specified (Art. 69). 

- To take into account existing exposure situation environmental monitoring 

program, reference levels, stakeholder involvement and management of 

contaminated areas are foreseen (Arts. 72 and 73). 

Chapter IX. General Responsibilities of Member States and Authorities and other 

Requirements for Regulatory Control 

- Transparency of regulatory control is introduced (Art. 77). 

- Information on design of sources to restrict exposures to a level which is as low as 

reasonably achievable is introduced (Art. 78). 

- Recognition of services and experts must be communicated to the Commission 

(Art. 79). 

- Tasks of radiation protection expert and of radiation protection officer are given in 

details (Art. 84). 

- Notification and recording of significant events is introduced defining roles of 

operators and regulatory authority (Art 96). 

- Details of emergency management system and emergency preparedness are given 

(Arts. 97 and 98). 

- Programmes on existing exposure situations must be implemented including 

establishment of strategies (Arts. 100, 101 and 102). 

- Significant lessons learned from incidents, accidents and inspections must be 

disseminated to relevant parties, including supplies (Art. 104). 

 

The author is aware a list of identified issues could be a matter of subjective judgements 

as well as a matter of future legal incorporation of requirements of the directive in national 

legislations in years to come. The text of the BSS Directive is a compromise among MSs in 

order to achieve harmonisation of standards and to allow enough flexibility to MSs which 

have not only different views on development of the nuclear industry in the future but also 

different historical background of nuclear fields.  

The issues recognised as being new or updated are actually present in the legislation of 

some countries for decades, e.g. programs related to recording and analysing operational 

experiences when operating nuclear reactor. The MSs largely incorporated the IAEA 

standards in their legislation in the past therefore many requirements are at least partly put in 

place in the nuclear industry of MSs. However, harmonised approach based on the BSS 

Directive might reveal some necessary upgrading of legislation mentioned, e.g. appropriate 

dissemination of lessons learned from events and accidents. 

5 CONCLUSIONS 

After more than a decade of preparation a revised basic safety standard directive related 

to radiation safety was published in the beginning of 2014. This fundamental and 
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comprehensive legal text based on ICRP 103 is going to be heavy discussed within MSs in 

order to implement its requirements in the national legislation in a due time, i.e. till 6 

February 2018. Such discussions are going to include many stakeholders, i.e. not only 

different national regulatory authorities but also nuclear operators, technical support 

organisations, suppliers of radioactive sources, waste management agencies and others 

involved in nuclear and radiation infrastructure. Together with other EURATOM directives 

this directive forms a comprehensive set of requirements tackling not only operators but also 

national strategies and programs such as strategies or programs related to nuclear and 

radiological emergencies. Among the most challenging issues related to nuclear industry is 

the inclusion of protection of the environment, current state of technical knowledge, reference 

levels applied in emergency exposure situations, dose constraints, control of discharges and 

analysis of radioactive contamination liable to extend to the ground beneath the facility. 

Some new or updated concepts in the BSS Directive could need further guidance on the 

EU level in order to identify good practices regarding a control of danger arising from 

exposure to ionising radiation. Although the directive has more than 1000 physical parameters 

it is also oriented to the future enabling incorporation of scientific development as well as 

state-of–the art in nuclear or radiation technologies or techniques.  
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