
FRENCH REPUBLIC 

MINISTRY OF RESEARCH AND INDUSTRY 

GENERAL DIRECTORATE FOR INDUSTRY 
Paris, June 8, 1984 

SERVICE CENTRAL DE SURETE 
DES INSTALLATIONS NUCLEAIRES 
(SCSIN) 

CENTRAL SERVICE FOR THE SAFETY 
OF NUCLEAR INSTALLATIONS 

SIN N ' Z/3076/84 

BASIC SAFETY RULES 

RULE N° 1.3. b 

PART I : General design and installation principles of the plant 

CHAPTER 3 : General design and installation principles 

RULE IDENTIFICATION WITHIN REFERENCED CHAPTER : b 

SUBJECT : Seismic instrumentation 

SCOPE : Nuclear power plant units equipped with a pressurized water 
reactor 



0. INTRODUCTION . 

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

cable 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 regulatory 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 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 the overall responsibility of the operating 

ut i l i ty and in no way do they release i t from its obligation to meet regu

latory provisions in force. 

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

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

Unless expl ici t ly 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 facil ity which has already been 

granted a construction permit. 

For those nuclear facilities to which a RFS is applicable according to 

the provisions laid down in the paragraph before, the operating ut i l i ty 

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

objectives of the RF.S 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 updat ing, RFS publication does not entail, unless 

explicitly required, the obligation of modifying the installations or of 

supplying fur ther justif ications. 



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 
rule relating to the dates of applicability are to be applied under the 
same conditions as an original RFS 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. SCOPE OF THE RULE 

1.1. Technical French regulatory practice requires that equipment and 

systems be provided to assure emergency reactor shutdown, core 

cooling and to prevent significant release of radioactive material to the 

environment, even during or after earthquakes predicted to occur at 

the plant site. 

The aim of this RFS is to define the type, location and operating condi

tions for seismic instrumentation needed to determine promptly the 

seismic response of nuclear power plant features important to safety to 

permit comparison of such response with that used as the design basis. 

Such a comparison is needed so that the plant owner/operator can have 

a basis for determining and submitting to French safety authorities 

(Service Central de Sûreté des Installations Nucléaires) a proposal for 

subsequent plant operation after an earthquake at the plant site. 

1.2. The Standing Committee for Nuclear Reactors has been consulted 

concerning this RFS. 



2. TEXT OF THE RULE 

2 . 1 . Purpose of seismic instrumentation 

Should a significantly severe earthquake occur at the plant site, the 
plant owner/operator should be alerted immediately. This requires the 
use of alarms and readouts driven by appropriate seismic instrumenta
tion so that appropriate action can be taken to bring each nuclear 
power unit and to maintain each in the fallback mode that affords the 
greatest safety after the earthquake or to return units to operation. 

The seismic instrumentation should therefore as a minimum tr igger 
alarms, indicate the level of the earthquake experienced by the 
power plant and record seismic motion of structures. The recordings 
will then be used as inputs to analyze response of features important to 
safety to the given seismic excitation. Analysis of the recordings may 
also be used to veri fy structural design models. 

The instrumentation should provide measurements representative of 
ground and nuclear island floor motion to permit application of post-
earthquake operating instructions. 

2.2. Characteristics, location and maintenance of seismic instrumenta
tion 

2 .2 .1 . Readout requirements 

Each power plant shall have seismic instrumentation capable of providing 
the following readouts : 

- an alarm in the contrr I room of every plant unit and time-history 
accelerograms t r iggered-by a significantly severe earthquake (acce
leration greater than 0,01 g ) , 

- immediate readout of information representative of the level of the 
earthquake. 



- passive recordings, of acceleration peaks to confirm the readouts of 
the instrumentation above. 

2.2.2. Required instrument characteristics 

2 .2 .2 .1 . Time-history accelerograms 

Triaxial time-history accelerograms shall be provided at the free-field 
and at the locations specified in Section 2.2.3. The recorders shall 
provide recording with a frequency range sufficient to cover the full 
range of currently applicable earthquake frequencies (0,1 to 35 Hz). 

The equipment shall permit taking acceleration readings over the dy
namic range 0,01 to 1 g . 

The data storage area shall be readily accessible. 

The recording shall be such that the plant owner/operator can perform 
the initial data reduction at the plant site. 

The seismic tr igger mechanism for the accelerograms shall be set on a 
threshold acceleration corresponding to a significantly severe earthquake. 
If the actuating acceleration value js exceeded, an alarm shall annun
ciate in each unit control room of the plant. The accelerometers shall 
continue operating for approximately 30 seconds after the last event 
with acceleration exceeding 0,01 g . The band-pass range of the seismic 
tr iggers may be limited to the range 0,1 to 10 Hz to prevent spurious 
actuation by non-seismic events. 

A triaxial peak acceleration recorder shall be provided to give rapid 
indication of earthquake level. 

The plant owner/operator shall provide common timing to recorders. 



All accelerorneters shall have independent and emergency supplied 
power. 

2.2.2.2. Peak acceleration recorders 

In addition, a number of simple, independent and passive ( i . e . , requir
ing no power) instruments shall be provided to give approximations of 
peak accelerations experienced at the locations specified in 2.2.3. 

2.2.3. Location of instruments 

Instrument locations will differ depending on which of the two following 
types of site is considered : 

- "homogeneous" sites where site geologic and mechanical characteristics 
are uniform and topography is regular, 

- "inhomogeneous" sites i .e . , all the other sites that are not "homoge
neous" sites. 

Classification of a site as "homogeneous" shall be substantiated by the 
plant owner/operator. 

2 .2 .3 .1 . Homogeneous sites 

If the site has more than one plant uni t , i t is permissible to provide 
seismic instrumentation in only one of the units. 

Triaxial accelerometers shall be provided at the following locations : 

- at the reactor building base mat, 

- at one or more levels of the reactor building that are high enough to 
amplify significant accelerations as well as to allow more precise esti
mation of the effects on components important to safety that are 
located higher than the base mat ; the accelerometers will be appro
ximately on the same vertical l ine, 



- at a foundation raft of another building containing systems important 
to safety and which has a foundation different from that of .he 
containment, 

- free-f ield. 

The triaxial accelerometers shall be located such that the three mutually 
orthogonal axes coincide with the principal axes of the instrumented 
piant uni t . 

The seismic tr iggers shall be located : 

- at the reactor building base mat, 

- at a foundation raft of another building containing systems important 
to safety and which has a foundation different from that of the con
tainment. 

. The accelerometer near the control room shall give peak reactor 
building accelerations as measured from a sufficiently high eleva
t ion, 

. The peak accelerometer shall be appropriately distr ibuted through
out the facil ity including on the reactor building dome and in the 
control room. 

2.2.3.2. Inhombgeneous sites 

The following shall be provided in addition to the instrumentation for a 
homogeneous site : t. 

- a free-field triaxial accelerometer located in a geological and mechani
cal or topographical area different from that already instrumented, 

- a triaxial accelerometer at the foundation raft of each reactor bui ld
ing. 



2.2.4. Maintenance 

Maintenance shall be preplanned to assure that equipment will function 
properly. 

Periodic inspection, as established by the plant owner/operator, shall 
cover operation of alarms, checking calibration of instruments, and 
operation of recorders and power sources. 

2.3. Operation of seismic instrumentation 

The plant owner/operator shall be responsible for evaluating earth
quakes and comparing them to the design basis earthquake for the 
facil ity. 

In addition, the plant owner/operator shall retain in the plant operating 
procedures all values of vertical and horizontal accelerations used in 
seismic design calculations for each sensor location corresponding to the 
1/2 design basis spectrum as adapted to the particular site. 

The design basis spectrum is defined in Section 2.5.1 of RFS I.2.C. 

If the actuating level of the seismic tr iggers is significantly exceeded in 
the control rooms of the various plant units, the recordings from the 
seismic instrumentation and preliminary data reduction of accelerograms, 
when required, will indicate whether the peak acceleration correspond
ing to the 1/2.- design basis spectrum as adapted to the site has been 
exceeded at any instrumentation station. 

If the earthquake has exceeded the 1/2 design basis spectrum as adapt
ed to the site at any instrumentation station, the plant owner/operator 
shall go to the fallback mode considered to afford the greatest safety 
for the given plant uni t . 



Return to normal operation shall only be permitted after justification 

that the earthquake will not adversely affect subsequent plant operation 

has been submitted to the "Service Central de Sûreté des Installations 

Nucléaires". 

Analysis of response of equipment important to safety shall oe required 

to return the plant to operation in accordance with the spir i t of Section 

2.5.3 of RFS I.2.C. 

The "Service Central de Sûreté des Installations Nucléaires" shall be 

informed of all significant earthquakes occuring at nuclear power plant 

sites. 

H.4. Retroactivity 

Within the framework of the applicability covered in the introduction, a 

decision of retroactivity has been made for this RFS. It will be appli

cable as of January 1 , 1985 for all nuclear power plant sites with at 

least one PWR reactor with a core loading permit. 



3. COMMENTS 

3 .1 . The free-field corresponds to locations where ground motion is 
undisturbed by proximity of heavy building structures. 

A location can be assumed to be free-field if the distance to heavy 
building structures (nuclear islands, turbine halls, cooling towers) is at 
least equal to 100 meters. 

3.2. The peak acceleration recorders shall be simple, require no power 
source and be composed of a clamped vibrating reed with known f re 
quency and damping used to hold a scriber to record peak acceleration. 

3.3. If the building structures have been designed with a spectrum 
having the same form as the standard works design spectrum for a 
different level, the acceleration at instrument stations can be determin
ed easily. If the spectrum has a different shape, the plant owner/ope
rator shall demonstrate that 'he acceleration values used in operating 
procedures are such that failure to exceed there will assure that the 
structure loading value does not exceed that corresponding to 1/2 the 
design basis amplitude spectrum for those structures. 

3.4. The fallback mode considered to be the safest as defined in 
Section 2.1 above shall be established case by case for each plant un i t , 
taking into account the svailability of different components and systems 
important to safety. The plant owner/operator shall refer to the plant 
technical specifications if seismic events occur. 

Head of the Central Department 
for the Safety of Nuclear Installa
tions 

Christian de TORQUAT 
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