


October 1983  

Nuclear Installation Inspectorate  
Silkhouse Court  
Liverpool  



Part PRINCIPLES 

Part 1  IWD B X I C Y  4  

Part 2  BASIC PRINCIPLES 4  

2.1  Radiological Principles 5  

2.2 Principles for the Evaluation of Radiation Exposures  
under Normal Operating Conditions 7  

2.3  principles for the Evaluation of Fault Conditions and  
Protection Systems 8  

Part 3 BJGllmEZUX PRINC- 13  

General Principles 13  

Radioactive Materials Control 16  

Movement of Radioactive Materials 22  

Radioactive Waste and Scrap Control 24  

Radiological Protection Practice 29  

Protection Systems 34  

Essential Resources 40  

Plant Containment and Ventilation 41  

Plant Operation 46  

Analysis of Plant Faults, Transients and Abnormal  
Conditions 48  

Reliability Analysis 51  

External Hazards 53  

Layout 57  

Installation Checks and Commissioning 59  

Servicing 61  

Decommissioning 62  

4 66  

4.1  The Management of Safety 66  

4.2  Quality Assurance 67  





In April 1979 the Health and Safety Executive published "Safety Assessment  
Principles for Nuclear Power Reactors" (ref l), for the use of HM Nuclear  
Installations Inspectorate. Consideration of other types of nuclear  
installation was excluded from that document, though its general principles  
are applicable to all nuclear installations. This document sets down  
principles specifically for the guidance of HMNII assessors of nuclear  
installations other than reactors and nuclear assemblies. It incorporates  
the general principles of the earlier document, although there are  
differences in detail resulting from the different activities to which it  
applies The installations addressed have a range of functions such as fuel  
fabrication, fuel reprocessing, isotope separation, waste storage and waste  
disposal; for convenience, in this document such installations are referred  
to as nuclear chemical plants. (See Glossary.)  

Under the Nuclear Installations Act 1965 (re£ 2) no site, except those of 
the UKAEA and Government Departments, may be used for the purpose of 
installing or operating any nuclear installation in the United Kingdom 
unless a licence has been granted by the Health and Safety Executive and is 
in force. Nuclear installation for this purpose has the meaning assigned in 
Section 1 of the Act. Certain provisions of the Nuclear ~nstallations Act 
are relevant statutory provisions of the Health and Safety at Work etc Act 
1974 (re£ 3) which enables inspectors to be appointed to assist in the 
execution of such provisions. Inspectors therefore have the task of 
advising on the issue of licences, the attachment to those licences of 
appropriate conditions, and the enforcement of those conditions. 

Exercise of this responsibility depends on, and must be preceded by, a  
review of the prospective licensee's proposals which will be presented in  
the form of a safety submission, ie a safety report and other supporting  
information. It is desirable that HMNII should adopt a consistent and  
uniform approach to this review process within a framework which can be used  
as a reference for judgements that must be made in the evaluation process.  
The principles set out in this document form this framework. They are to  
be used primarily as a basis for the HMNII's safety assessment work in  
support of the licensing process or, as appropriate, for any other  
assessment work which the HMNII may need to do. They apply mainly to those  
nuclear installations prescribed (re£ 4) under the Nuclear Installations  
Act. They will be used at any time from the generic or conceptual stage of  
a project, through design, developnt, manufacture, construction and  
operation, to eventual decommissioning, and they will also be used in the  
assessment of proposals for modifications to existing plant.  

In carrying out an assessment it is intended that the assessor should judge  
the extent to which the safety submission shows that the proposals are in  
conformity with the principles. In this connection it is not expected that  
this judgement could be made in full at the proposal stage for plant on a  
new site, or prior to the construction stage for new plant on an existing  
nuclear site. However, it will be necessary for the assessor to be  
satisfied that information sufficient to complete the judgement prior to the  
operation of the plant is likely to be made available.  



The principles in this document comprise a set of objectives, most of which  
are required to be met as far as is reasonably practicable, although in a  
few cases there are specific requirements, such as maximum permissible  
doses. Some of the principles in Parts 2 and 3 are expressed in  
quantitative terms which give guidance to assessors on the levels at and  
below which they can confine their studies to the validity of the estimates  
sutanitted to them and need not embark on detailed working aimed at  
establishing whether further improvements would be deemed to be reasonably  
practicable. It is not the intention that these quantitative assessment  
levels should be rigidly imposed on designers or operators, since this would  
remove the flexibility which they must have in exercising their duty to  
reduce overall risks as far as is reasonably practicable. In principle the  
depth of assessment will generally be commensurate with the magnitude of the  
potential hazard. The principles represent the HMNII's present assessment  
position; the extent to which they are satisfied in a safety submission  
would be an important factor in decisions on licensing a new site or  
consenting to the operation of a new plant on an existing site. However, it  
is recognised that, given the range of facilities concerned, not all the  
principles may be appropriate to any one plant or site. Furthermore, it is  
expected that future development and modification of the principles will be  
necessary as a result of experience, and appropriate revisions will be  
issued from time to time after due consideration and approval.  

The principles are set out in the four Parts of the document:  

Part 1 comprises a set of fundamental principles on which the  
principles in Parts 2 and 3 are based.  

Part 2 contains basic principles and states the overall  
objectives of limiting the radiological consequences of the  
operation of nuclear installations in normal and fault  
conditions.  

Part 3 is mainly concerned with those engineering features  
upon which the implementation of the basic principles depends.  
It covers aspects of plant design and operation, and  
environmental considerations.  

Part 4 is concerned with managerial arrangements for safety,  
and it includes quality assurance.  

Parts 2, 3 and 4 are divided into Sections, each of which gives a set of 
principles applying to a safety-related topic rather than principles 
relating to particular industrial processes. The fundamental principles and 
those dealing specifically with radiological protection should be read in 
conjunction with, and are without prejudice to, any regulations on 
radiological protection and my associated Codes of Practice. It is 
recognised that issues may arise for which the principles, or associated 
definitions and comments, do not provide adequate guidance. In such 
circumstances special consideration must be given to the issues concerned to 
establish the Inspectorate's position. Such cases may indicate a need to 
produce new or revised principles. 

The scope of the document precludes the provision of guidance on  
conventional hazards, except where they may generate a radiological hazard,  
and any consideration of siting policy.  



A t t e n t i o n  is drawn t o  t h e  Glossary,  which provides  c e r t a i n  d e f i n i t i o n s ,  and 
i n t e r p r e t a t i o n s  of terms used i n  t h e  t e x t  where, un le s s  o therwise  required 
by t h e  con tex t ,  meanings o t h e r  than  common usage a r e  intended. 

The au tho r s  of t h i s  document would welcme comments from r e c i p i e n t s  and 
u s e r s  of t h e  p r i n c i p l e s .  Such comment should be d i r e c t e d  to :  

HM Chief In spec to r  
HM Nuclear I n s t a l l a t i o n s  I n s p e c t o r a t e  
Thames House North 
Millbank London SWlP 4QL. 



1 R  AND POLICY 

Introduction  

The policy upon which the assessment principles are based is that the design  
safety submission shall show that in normal operation the recommendations of  
the International Commission on Radiological Protection (re£ 5) and the  
requirements of the EEC Directive (ref 6) are followed with regard to  
radiation exposures to persons both on and off the site.  

In addition, in respect of the limitation of the likelihood and consequences  
of accidents, it shall be shown that all reasonably practicable steps have  
been taken to prevent plant failure, plant damage, or maloperation and thus  
to reduce the chance of accidents occurring. It shall also be shown that  
steps have been taken to minimise the consequences of any foreseeable  
accident. The more serious the potential consequences, the greater will be  
the extent of the proposed safety measures that would be regarded as  
reasonably practicable.  

Design, manufacture, construction and operation are key features in the  
safety of a plant. A sound design concept, a well-engineered and proven  
design, and a high quality of manufacture and construction will be required.  
High standards of operation based upon carefully planned management  
organisation, training and operating rules are essential requirements.  

Fundamental Princi~les  

In carrying out an assessment, the assessor should judge the extent to which  
the safety submission shows conformity with the following fundamental  
principles: 

1 NO person shall receive radiological doses in excess of the 
appropriate dose limit as a result of normal operation. 

2 Doses to individual persons shall be kept as low as is 
reasonably practicable. 

3 Having regard to principle 2, the collective dose to 
persons on and off the site resulting from operation of the 
nuclear installation shall be kept as low as is reasonably 
practicable. 

4 All reasonably practicable steps shall be taken to prevent 
accidents. 

5  All reasonably practicable steps shall be taken to minimise 
the consequences of any accident. 

BASIC PRINCIE'E 

Introduction  

The principles given in Part 2 have been formulated to guide the assessor in  
judging the extent to which the fundamental principles, given in Part 1,  
have been satisfied, with the ultimate objective of limiting the  
radiological consequences of the operation of nuclear installations.  
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The following principles are based on UK operational experience to date. 
They represent a level of protection against the radiological consequences 
of normal operation and fault conditions which should in most circumstances 
prove to be reasonably practicable. Whilst it is not a requirement that all 
the basic principles must be rigidly adhered to, or applied in every case, 
it should be expected that any safety submission would justify any departure 
from them. 

The assessor should judge the extent to which the safety submission shows  
conformity with the principles of Part 2.  

Introduction  

Although some assessment principles relate to subjects for which numerical 
criteria exist (eg radiological exposure), there is an overriding 
requirement that the risks must be reduced as far as is reasonably 
practicable. Since the scope for such risk reduction will vary from case to 
case, the application of numerical criteria may need to be accompanied by 
consideration of the overriding requirement for risk reduction. However, 
there comes a point at which further consideration of risk reduction would 
itself be more costly in resources than the value of any likely benefit. 
Assessors are therefore given guidance in terms of assessment levels at 
which they need not embark on detailed working aimed at establishing whether 
further improvements would be deemed to be reasonably practicable. The 
assessment levels should not be taken as targets for designers and 
operators, whose duties remain those of reducing risks as far as is 
reasonably practicable, and of complying with any prescribed limits or 
requirements. In general, assessment levels are given as fractions of the 
dose limits in current statutory provisions. 

Where a proposed level of risk is above the assessment level the designer's  
arguments must be examined to determine whether further measures should be  
taken to reduce the level of risk. If the level of the risk proposed by the  
designer is firmly based on good engineering practice, and if proper  
consideration has been given to the possibility and costs of further  
reductions, then the level proposed may be accepted by the assessor. If the  
assessor considers that the case has not been properly made or that the  
level of risk is still too high then some improvement will need to be made.  

In cases where the level proposed is below the assessment level, the  
assessors' studies may be confined to the validity of the arguments from  
which the levels are derived. However, there is no justification for not  
seeking 'further risk reductions where methods of reducing risk are readily  
available and not unduly costly in resources, even if the level of risk is  
already below the assessment level.  
















































































































































