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0. INTRODUCTION 

RFS or "Règles Fondamentales de Sûreté" (Basic Safety Rules) apolicable 

to certain types of nuclear facilities lay down requirements with which 

compliance, for the type of facilities and within tne scope of application 

covered by the RFS, is considered to be equivalent to compliance witn 

tecnnical French regulatory practice. 

The object of the RFS is to tane advantage of standardization in the 

field of safety, while allowing for technical progress in that field. 

These RFS should make safety analysis easier and lead to better 

understanding between individuals concerned with the problems of nuclear 

safety. 

In no way do the RFS limit tne overall responsibility of the operating 

utility and in no way do tney release it from its obligation to meet 

regulatory provisions in force. 

A RFS is applicable as a rule to any nuclear facility granted a 

construction permit more than one year from the publication of the RFS. 

Unless explicitly excluded, this time period may be extended by two 

additional years, in the interests of standardization, in the case of 

a facility regarded as identical to a facility which has already been 

granted a construction permit. 

For trfose nuclear facilities to which a RFS is applicable according 

to the provisions laid down in the paragraph before, the operating 

utility which does not wish to apply this RFS must demonstrate that the 

safety objectives of the RFS are met by such alternative means as it 

shall propose, within the context of the regulatory procedures in force. 

As far as other nuclear facilities are concerned, inasmuch as the RFS 

allow for technical updating, RFS publication does not entail, unless 

explicitly required, the obligation of modifying the installations or 

of supplying further justifications. 



Moreover, the SCSIN reserve; tf.e right to modify, wnen considered 
necessary, any RFS and specify, if need be, the terms under which a 
modification is deemed retroactive ; for other cases, tne above-mentioned 
rules relating to the dates of applicability are to be applied under 
the same conditions as an original RF5 when a RFS is revised. 

The- RFS, applicable to nuclear power plant'units equipped with a 
• pressurized water reactor, are organized according to the table of 

contents appended to this RFS in Appendix 1. 



1. FRENCH REGULATORY PRACTICE 

In accordance with rrencn regulatory practice, nuclear Dower olant units 
equipped with a pressurized water reactor must be designed so that, 
unaer normal operating conditions, the dose equivalents received by 
workers and the public are as low as possible and, at all times, lower 
than the limits set Py the regulations in force ; more generally, tne 
existence of a nuclear unit on a given site shall not cause unaceptable 
risks. 

Design Operating Conditions 

In practice, achievement of this goal can be demonstrated by closely 
examining, using appropriate studies with adequate safety margins, the 
consequences of a limited number of normal operating conditions whose 
estimated frequency of occurrence is specified by order of magnitude ; 
it must be shown that the consequences are, for each category of freauency, 
more penalizing than those for other operating conditions in this category. 
A list of design operating conditions is given in the preliminary safety 
analysis report for each series and is thus submitted for safety 
authorities approval. 

The design operating conditions listed are divided into four categories, 
according to their estimated frequency of occurrence. 

The list of such conditions for 1400 MWe reactors is found in Appendix 2 
and has been approved by the safety authorities, without prejudice to 
the conditions listed below. 

Risk of External Hazards 

The above-mentioned list of design operating conditions must include a 
list of external hazards specific to each site. 



The list of external hazards taken into account when designing nuclear 
power plant units equipped with a pressurizeo water reactor is includec 
in the preliminary safety analysis report and is thus submitted for-
safety authorities approval. Included among these hazaro are : 

- natural hazards : earthquakes, floods, exceptional meteorological 
conditions ; 

- hazards related to human activity : aircraft crashes, hazards created 

by the industrial environment and roads : 

- turbine missiles. 

Additional Operating Conditions 
The list of design operating conditions must also be supplemented if 
technical advances or operating feedback show that an event or combination 
of events may result in an operating condition whose consequences, from 
the point of view of safety, may be more severe than the consequences of 
other operating conditions in the same frequency of occurrence category. 
In such a case, appropriate steps must be taken to ensure that the 
consequences of such events are commensurate with the consequences of 
other operating conditions in the resultant category, taking into account 
any possible reduction of the probability of the operating condition in 
question occurring. Such events or combinations of events are referred 
to as aaditional operating conditions. 

The list of additional operating conditions and their conditions of analysis 
for 1400 Mw'e reactors is found in Appendix 3. 

The set of operating conditions including these additional operating 
conditions will henceforth be known as'"plausible" operating conditions. 



AS 

APPENDIX 5 

List of IE Electrical Systems in a 1400 MWe Nuclear Power Plant 

- Reactor Protection System 

- Reactor Trip Device 

- Electrical systems corresponding to trie following functions : 

. safety injection 

. containment spray 

. steam generator auxiliary feedwater supply 

. hydrogen control system 

. depressurization of the space between containments 

. containment isolation 

- Some ventilation systems, especially those for the control room 
(and the related chilled water production systems), those which provide 
safeguards after an accident, those needed for the operation of 
engineered safeguard systems and those for the diesel electrical 
eauipment rooms. 

- Electrical syi -jn.s corresponding to parts of the following functions, 
backing up tnose listed above : 

. standby power supply (diesels, batteries anc chargers, associates 
::«e- suoc'iy systems?, 

. CDToonent cooling, 

. backed up raw water distribution. 



2. PURPOSE 

Basic Safety Rule IV.1.a specifies those components which are safety-
related-mechanical components conveying or containing Dressurizec 
fluid and which are level 2 or 3 ; in this .RFS, they are designated 
level 2 and 3 mechanical components or mechanical components. 

The purpose of this RFS is to specify the requirements to oe taken into 
account when designing such components so tnat they can perform their 
safety roles under all "plausible" operating conditions. 

The RFS describes the manner in which transients (+) resulting in 
operating conditions and external hazards to be considered shall be 
taken into account when designing.mechanical components. 

(+) In this RFS, transients are applicable to components. Operating 
condition refers to plant status. 



TEXT OF THE RULE 

3.1. Level 2 and 3 Mechanical Component Transients 

Under "plausible" operating conditions, a comoonent is subject to 
environmental influences such as pressure, forces, neat fluxes, 
radiation and corrosion. Some of these (weight, force, internal and 
external pressure, torque, differential expansion in materials, for 
example) may cause mechanical stress as a function of component deformation 
and are called loans. 

As a result of the above, especially loads, components may undergo 
various transients. Loads are defined in a global manner for each 
component and transient. 

3.2. Operating Requirements 

Operating requirements for each component are determined according to 
the safety role it must perform under the transients considered in 
order that the goals defined i-n Paragraph 3.1.1. in RFS IV.l.a can be 
met. . 

3.2.1. . Static and Non-Static Components ' 

When applying design rules to level 2 and 3 mechanical components, 
two types of components are distinguished : 

i 

- non-static components : 

Components with mechanisms or moving parts performing a movement 
needed for their safety role ; 



- static components 

All components which do not meet the definition apDve are static 
components. 

3.2.2. Requirements Pertaining to the Operation of Mechanical 
Components 

The following requirements must be met unaer acciaent operating conditions, 
depending upon the type of component (static or non-static) in question 
and its safety role. 

Pressure Barrier Integrity 

This requirpment is applicable'to static mechanical component pressure 
barriers, provided that requirements pertaining to their deformation do 
not conflict. Its purpose is to ensure containment of the fluid conveyed. 

Operating Ability 

This requirement is applicable to static mechanical components through 
which a fluid is conveyed. Its purpose is to ensure that deformations are 
limited in such a way that no marked reduction of flow occurs to interfere 
with performance of the safety role. 

Qperability 
t 

This requirement is applicable to non-static mecnanical components. Its 
purpose is to ensure proper operation of the mechanisms or moving parts 
whose movement is required for performing safety roles. 



3.2.3. Design Rules Applicable to Level 2 and 3 Mechanical Components 

3.2.3.1. General 

a) Where transients correspond to design operating conditions (see 
Paragraph 1)» the design rules contained in the Design and Construction 
Rules for Mechanical Components of PWR Nuclear islands (RCC-M), 
Volume I, Chapters 0 3000 and C 3000, January 1983 issue + first 
addendum aatec July 1933 ar^ applicable, excluding justified 
exceptions. 

• For each transient category, the RCC-M sets levels of criteria, 
respect of which ensures adequate component resistance with regard 
to a. certain degree of mecnanical damage to which it might be subject 
due to loads. 

In the specific instance of accident operating conditions (Categories 
3 and 4) , it is felt that, with regard to the operating requirements 
defined in Paragraph 3.2.2. : 

- the application of "level C or D criteria is, as a general rule, 
equivalent to demonstrating component integrity under Category 3 
ou 4 accident operating conditions respectively ; 

- the application of level C criteria is, as general rule, equivalent 
to demonstrating the operating ability of static mechanical components 

- the application of level 3 criteria is equivalent to the demonstration 
of non-static mecnam'cal component operability ; this demonstration 
must be accomoanied by experimental verification and/or analyses. 

b) Where transients correspond to additional operating conditions (see 
Paragraph 1), the design rules are those outlined above for transients 
corresponding to Category ^ design operating conditions, excluding 
exceptions to be justified (see Appendix 3). 



2.2.3.2. Specific Reguiremencs 

a)' Components wnose loss of integrity is not postulated under design 
operating conditions are subject to design rules submitted to the 
safety authorities for prior approval ; tnese rules may be more 
stringent than the general rules'given in 3.2.3.1. 

b) Where design studies show that a component is Su iect to loads under 
accident conditions which meet level C criteria, but which cause 
level 3 criteria to be exceeded, appropriate steps shall be taken, 
wnerever possible, ct the design level to facilitate any inspection 
to which said component may be subjected before re-startup after 
such an accident operating condition. 

•3.2.4. Combined Seismic and Operating Condition Loading 

The following shall be taken into account when applying Paragraph 1 of 
this RFS : 

a) transients corresponding to combined loads resulting from Category 1 
.and 2 operating conditions and from an earthquake falling within the 
design demiJspectrum defined in RFS I.2.c. In this event, the 
components must be able to perform their safety roles for the remain
ing life of the plant. Level B criteria shall be applicable. 

b) transients corresponding to combined loads resulting from : 
r 

- Category 1 or 2 operating conditions and an earthquake falling 
within the design spectrum defined in RFS I.2.C ; 

- Category 3 or 4 operating conditions (primary or secondary piping 
ruptures) and an earthquake falling within the design spectrum 
defined in RFS 1.2.c ; in this case, the combined loads constitute 
a conventional transient. 



For all these transients, tne criteria given in 3.2.3 shall be 
applied in accordance witn the requirements for each component : 

- the integrity of all level 2 and 3 components snail oe, a minima, 
demonstrated ; 

- operability and operating ability shall be aemonstratea, especially 
for mechanical components of the following systems and tnose 
systems necessary to their operation : 

. engineered safeguard systems, 

. systems required for performing and maintaining safe shutdown, 
.. the spent fuel pit cooling and treatment system. 

3.3 Retroactivity 

The present basic safety rule is applicable to all 1400 MWe nuclear 
power plants, in addition to those mentioned in the introduction. 

Head of the Central Department 
for the Safety of Nuclear 
Installations 

Christian de TQR0UAT 



APPENDIX 1 

TABLE OF CONTENTS OF BASIC SAFETY RULES 

(Nuclear power plant units equipped 
with a pressurized water -eactor) 

I - GENERAL DESIGN ANO INSTALLATION PRINCIPLES OF THE PLANT 

1.1. General plant layout description 
1.2. Protection against externally generated hazards 
1.3. General design and installation principles 

II - BASIC STRUCTURES ANO SYSTEMS DESIGN 

11.1. Successive barriers against the release of radioactive products 
11.1.1. Fuel cladding 
11.1.2. Reactor coolant system 
11.1.3. Containment barrier 
11.1.4. Other barriers 

11.2. Engineered safety features 
11.2.1. Emergency core cooling system 
11.2.2. Containment spray system 
11.2.3. Containment atmosphere control system 
11.2.4. Steam generator auxiliary feedwater system 

II.3 Auxiliary systems 
11.3.1. Fuel handling and storage system 
11.3.2. Reactor cavity and spent fuel pit cooling and treatment 

system 
11.3.3. Ventilation systems 
11.3.4. Residual heat removal system 
11.3.5. Chemical and volume control system and reactor 

boron and water make-up system 
II.3.5. Component cooling water system and essential cooling 

water system 
II.3.7. Radioactive waste treatment systems 



II.4. Electrical systems 
11.4.1. Instrumentation and control system; 
11.4.2. Electrical power 

III - INTERFACE CRITERIA 

111.1. Installation criteria 
111.2. Nuclear steam supply system and structures interface 
111.3. Nuclear steam supply system and other balance of plant 

systems interface 

IV - OPERATING CONDITION AND ANALYSIS CRITERIA 

* 
IV.1. Equipment classification 
IV.2. Equipment operating conditions 
IV.3. Reactor coolant system (main primary circuit) operating 

conditions 
IV.4. Accident analysis 

V - GENERAL RULES APPLICABLE TO SEVERAL SYSTEMS, STRUCTURES AND 
COMPONENTS 

V.l. Radiation protection 
V.2. Other general rules 



APPENOIX I 

DESIGN OPERATING CONDITIONS FOR 1400 Mwe 
NUCLEAR POWER PLANTS 

(Extracts from Ministerial Order CAB 
1121-MZ dated Octooer 6, 1983) 

1. Normal operating conditions within the limits of technical 
specifications, specified in tne general operating rules 
(Category 1 operating conditions). 

2. Faults of moderate frequency whose consequences must be extremely 
limited (Category 2 operating conditions) : 

- Inadvertent rod cluster control assembly (or assemblies) (RCCA) 
withdrawal, reactor subcritical 

- Inadvertent rod cluster control assembly (or assemblies) (RCCA) 
withdrawal at power 

- Misalignment or drop of a rod cluster control assembly (RCCA) or 
RCCA bank 

- Inadvertent boric acid dilution 

- Partial loss of core coolant flow 

- Spurious operation of an inactive loop 

- Total loss of load and/or turbine trip 

- Loss of normal feedwater flow 



- improper operation of normal steam generator feedwater systec 

- Loss of off-site power 

- Excessive load increase (at full power) 

- Short depressurization of reactor coolant system (opening of a 
pressurizer relief line) 

- Spurious operation of a single secondary safety valve 

- Spurious operation of the automatic boration function 

3. Infrequent accidents whose consequences must be adequately-limited 
(Category 3 operating conditions) : 

- Loss of reactor coolant (small break) 

- Lengthy dapressurization of reactor coolant system (opening of a 
pressurizer relief line) 

- Small secondary system pipe break 

- Forced decrease in reactor coolant flow 

- Misalignment of a fuel assembly in the core 

- Withdrawal of a single rod cluster control assembly (RCCA) while 
the reactor is- at power 

- Chemical and volume control tank rupture 

- Gaseous waste storage tank rupture 

- Single steam generator tube rupture 

- Complete loss of steam flow 



- Single steam generator tube rupture 

- Complete loss of steam flow 

4. Serious and postulated accidents wnose consequences must remain 
acceptable (Category 4 operating conditions) 

t - Fuel handling accident 

- Main steam line or feedwater pipe break 

- Single reactor coolant pump locked rotor 

- Ejection of a single control rod 

- Loss of reactor coolant (large break) 

- Rupture of two steam generator tubes 

t • 



APPENOIX 1 

DESIGN OPERATING CONDITIONS FOR 1400 Mwe 
NUCLEAR POWER PLANTS 

(Extracts from Ministerial Order CAE 
1121-MZ dated October 6, 1983; 

List and Conditions of Analysis 

For the following list of events and combinations of events, Electricité 
de France will demonstrate that the steps which will be taken will, 
from the point of view of safety, bring the consequences of such events 
into line with the consequences of Category 4 operating conditions. 
This demonstration will be based on a probabilistic approach, will not 
take into account additional failures and will use conservative margins. 
Steps will be taken, as the case may be and as needed, to reduce the' 
risks of common mode failure. 

- Failure of the steam generator auxiliary feedwater system during 
Category 1 and 2 operating conditions where it would be used. 

- Failure of the reator trip device during Category 1 and 2 operating 
conditions where it would be required. 

- Total loss of off-site power. 

- Total loss of pumping facilities for the low pressure safety 
injection system where it is required. 

- Total loss of pumping or heat exchange facilities for the containment 
spray system where it is required. 

This list and the type of demonstration proposed are acceptable in 
principle, subject to the results of reliability studies on the low 
pressure safety injection and the containment spray systems showing 
their validity. 



In addition, the following operating conditions will Be studied and, if 
necessary, appropriate steps will be taken to lessen tne orobability of 
their occurrence or to lessen the consequences to a level corresponding 
to this probability : 

- simultaneous rupture of a steam pipe and one or more steam generator 
tubes, 

- total failure of the medium pressure safety injection system «here 
it is needed. 

In regard to the latter, Electricité de France will evaluate the MP 
safety injection system and study the steps to be taken tc limit the 
consequences of such an event in the analysis of core cooling 
conditions. 


