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0 - INTRODUCTION 

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

certain types of nuclear facilities lay down requirements with which compliance, 

for the type of facilities and within the scope of application covered by the 

RFS, is considered to be equivalent to compliance with technical French regu

latory practice. 

The object of the RFS is to take advantage of standardization in the field of 

safety, while allowing for technical progress in that f ield. 

These RFS should nake safety analysis easier and lead to better understanding 

between individuals concerned with the problems of nuclear safety. 

In no way do the RFS limit the overall responsibility of the operating uti l i ty 

and in no way do they release it from its obligation to meet regulatory provi

sions in force. 

For those nuclear facilities not yet granted a construction permit one year 

from the publication of a RFS, the operating util ity 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. Unless explicitly excluded, this time period 

may be extended by three 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. 

As far as other nuclear facilities are concerned, inasmuch as RFS allow for 

technical updating while being based on information current at the time of 

publication, RFS publication does not, by itself, entail their review in the 

light of the new RFS, unless explicitly required by a decision applied retro

actively and considered irrespective of RFS publication. 

Moreover, the SCSIN reserves the right to modify, when considered necessary, 

any RFS and specify, if need be, the terms under which a modification is 

deemed retroactive ; for other cases, the above-mentioned rules relating to 

the dates of applicability are to be applied under the same conditions as an 

original RFS when a RFS is revised. 



In practice, therefore, the su . ; : j r e of RFS, with respect to nuclear power 
plant units equipped with a pressurized water reactor, corresponds to the 
table of contents appended to this RFS in Appendix 1. 



1 . SCOPE OF THE RULE 

1 . 1 . French regulatory practice r e q u i - - ; in particular that three principal 
accident categories be takec. into consideration when defining safety 
measures adapted in the design, construction and operation of nuclear 
power plants. These categories are : 

a) Design basis events taken as design conditions 

A loss of coolant accident followed by satisfactory completion of safe
ty injection and containment spray is an example of such an accident. 

Accident analyses include wide safety margins intended in particular 
to cover any uncertainty in evaluating parameters and" to avoid ana
lyzing all credible accident scenarios which are too numerous to be 
analyzed in detail . 

The list of accidents is dictated by standard practice for each type 
or reactor ; additions will be made where an event, or combination 
of events, is discovered to have a potential for producing conse
quences for safety considerably in excess of the design basis event 
of the same frequency category using the same safety margins. 

b) Accidents against which measures are established within the framework 

of internal emergency plans for considerably reducing any radioactive 

release to the environment. 

These measures may be intended to : 

. reduce the potential for gross core damage, for example by allowing 
the plant to operate without t r ipping for some transients or without 
all electrical power sources for a certain time ; 

. or to mitigate the effects of gross core damage, even if due to 
accidents not considered as credible. 



Safety analyses relating to this accident category do not include a 
wide margin of conservatism ; theoretical data and associated reasoning 
may be used Co support these analyses. 

Hereafter in this rule, reference to paragraph 1.1.D will relate only 
to mitigation of the effects of gross core damage. In defining these 
measures, gross core damage must automatically be assumed. 

c) Extreme accidents constituting what is known as the residual r isk, 
postulated only when defining methods for estimating the activity 
of liquid or gaseous waste released after such accidents, so that 
civil defense authorities have at their disposal all the necessary data 
to enable them to exercise their duties. 

The methods should make it possible to measure the activity of 
waste release inside and outside the containment following gross 
core damage, even if such damage is considered to be highly impro
bable. Wide margins shall be adopted in establishing measurement 
instrument scales, not taking into account any potential scenario. 

1.2. Any analyses or evaluations relating to the three accident categories 
must take into account the activity released from the fuel during hypo
thetic accidents due to fission product accumulation in the fuel rods pro
duced during previous reactor operation. 

1.3. The purpose of this RFS is to define a margin of conservatism on activity 
values used in the following safety analyses : 

- determination of instrumentation ranges, 
- definition of equipment accessibility to personnel, particularly with 

respect to emergency procedures, 
- qualification of equipment to post-accident conditions, 
- determination of waste release to the environment. 

A subsequent RFS will establish the retention factors for plant radioactive 
products. Until this rule is applied, these retention factors will continue 
to be evaluated on the basis of the plant owner operator proposals, as 
reviewed by current procedures. 



1.4. The present RFS will apply to safety analysis relating to instrumentation 
ranges and equipment accessibility conditions. 

Additional RFS will cover analyses relating to equipment qualification and 
discharge of effluents and waste to the environment. 

2. TEXT OF THE RULE 

2 .1 . Definitions 

2 .1 .1 . "Core inventory" 

The core inventory of a reactor at a given moment during a fuel cycle 
is defined as all fission products present at that moment within the fuel 
rods in the reactor core, expressed in terms of their activity. 

2.1.2. "Source term" 

The source term is defined as that fraction of core inventory released 
from the fuel during an accident. It is assumed to be released instan
taneously at the onset of the accident. 

2.2. Text 

In view of the definitions specified in paragraph 2 . 1 . , two "source terms" 
covering the three accident categories identified in paragraph 1.1. for 
the analyses referred to in 1.3. shall be determined as follows : 

Determination of level 1 "source term" 

. the level 1 "source term" is a margin of conservatism for activity 
released during accidents of the first.category as defined in paragraph 
1.1.a, 

. the core inventory corresponds to an equilibrium cycle at the end of 
core life. 

2 .2 .1 . 



. fractions of this inventory, released from the fuel for each family 
of fission products, appear in the first column of Table I. 

2.2.2. Determination of level 2 "source term" 

a) The level 2 "source term" is used for accidents of the second 

category as defined in paragraph 1.1.b 

The core inventory corresponds to an equilibrium cycle at the end 

of core life. 

Fractions of this inventory, released from the fuel for each family 

of fission products, appear in tne second column of Table I. 

b> With respect to the measures referred to in 1.1.c, the capacity 

of the instruments to measure level 2 "source term" activity 

levels plus a significant margin must be verif ied. 

2.3. Retroactivity 

In compliance with the gênerai provisions given in the introduction to 

the basic safety rules, the present rule shall be applied retroactively. 

I t shall therefore be applied not only to the facilities referred to in 

the fifth paragraph of the introduction, but also to all nuclear power 

plant units equipped with a pressurized water reactor 

Analysis of potential action after any pressurized water reactor accident 

will make it possible to determine the additional biological shielding 

to be used and the maximum personnel stay times. 

3. COMMENTS 

The purpose of the wide level 1 "source term" margins used in the present 

RFS is to help guarantee the all-inclusive nature of the conventional accident 

list referred to in 1.1.a. 



These margins depend upon the accident in question : for example, for a loss 
of coolant accident resulting from a reactor coolant piping guillotine break, 
followed by completion of safety injection and containment spray, these margins 
are of the order of at least a factor of 10. 

Furthermore, values for radioactive products released from the core given in 
the f irst column in Table I are of the same order of magnitude as those pro
duced during the THREE MILE ISLAND accident, thereby demonstrating the 
necessity of these conservative assumptions. 

Christian de TORQUAT 
Head of the Central Department for 
the Safety of Nuclear Installations 



TABLE I 

Family of f ission produc ts Level 1 source term (%) Level 2 source term (%) 

Noble gases SO 100 

' ( K r , Xe) 

Halogens 50 100 

' ( I , B r ) 

A lka l i metals - 50 100 

( C s , Rb) 

T e , Se, Sh 0 15 

A lka l ine ear th metals 0 10 
( S r , Ba ) 

Noble metals 0 3 

( R u , R n , Pd , Mo, T c ) 

.Rare ea r th elements 

( L a , N d , Eu , Ce, P r , Pm, Sm) 0 0,3 

+ ( T r a n s u r a n i c elements 

( U , N p , Pu , Am, Cm) 

Z r , Nb 0 0,3 



APPENDIX 1 

TABLE OF CONTENTS OF BASIC SAFETY RULES 

(Nuclear power plant units equipped 
witn a pressurized water reactor) 

I - GENERAL DESIGN AND 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 - B A S I C STRUCTURES AND SYSTEMS DESIGN 

1 .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. 

11.3. 

Engineered safety features 
1 .2 .1 . Emergency core cooling system 
1.2.2. Containment spray system 
1.2.3. Containment atmosphere control system 
1.2.4. Steam generator auxiliary feedwater system 

Auxil iary systems 
1 . 3 . 1 . Fuel handling and storage system 

Refuelling and storage pools cooling and 

water treatment systems 

Ventilation systems 
Residual heat removal system 

1.3.5. Chemical and volume control system and reactor 
boron and water make-up sytem 

1.3.6. Component cooling water system and essential 
cooling water system 

1.3.7. Radioactive waste treatment systems 

1.3.2. 

1.3.3. 
1.3.4. 



n.-I. Electrical systems 
11.4.1. instrumentation and control systems 
11.4.2. Electrical power 

III - INTERFACE CRITERIA 

111.1. Installation criteria 
111.2. Nuclear steam supply system 'nd structures 

interface 
UI.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 APPL CA8LE TO SEVERAL SYSTEMS, STRUCTURES 
AND COMPONENTS 

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


