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Questions and their answ ers are l isted al ong  the A rtic l es of  the C onv ention and,  w ithin eac h 
artic l e,  sorted b y  arriv al  order.   
W hen a sim il ar q uestion has b een raised sev eral  tim es,  the answ er is rep eated f or reading  
f ac il itation w ithin the addition of  the m ention of  the q uestion num b er w here it f irstl y  
oc c urred.  
W hen a q uestion inc l udes sev eral  sub -q uestions,  g eneral l y  indic ated b y  Q1 ,  Q2 ,  etc ,  the 
answ ers to the v arious sub -q uestions hav e b een in the sam e w ay  p rec eded b y  the m ention Q1 ,  
Q2 ,  etc .  
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C o n v e n t i o n  o n  N u c l e a r  S a f e t y  
Q uestions P osted To F ranc e  in 2005 

G e n e r a l  
 
Seq .  No  
1  

Country   
 

Artic le  
General 

Ref.  in National Report  

Q uestion/  
Com m ent 

O ur Country  c om plim ents F ranc e for v oluntarily  inc luding  inform ation ab ut 
researc h  reac tor in its National Report and notes th at th e reg ulations for researc h  
reac tors are g enerally  th e sam e as th ose for pow er reac tors,  in relation to radiation 
protec tion and nuc lear safety ,  and th at th e Code of c onduc t for Researc h  Reac tors 
inc orporated m ost of th e prov isions from  th e Nuc lear Safety  Conv ention.  

Answ er F ranc e is th ank ful for th is c om m ent.  
I ndeed,  at th e 1st CNS Rev iew  Meeting  ( 1999) ,  F ranc e did not report ab out th e 
pow er reac tor P h enix  sinc e it is b oth  a pow er reac tor and a researc h  reac tor and it 
w as one of th e m ain c ritic ism  prov ided to F ranc e b y  th e Rev iew  Meeting  
Th erefore F ranc e added th e P h enix  reac tor to its report for th e 2nd CNS Rev iew  
Meeting  and it w as w ell rec eiv ed.  
B ased on th is ex perienc e as w ell as on th e reporting  ab out all researc h  reac tors due 
under th e J oint Conv ention to w h ic h  F ranc e is party ,  and sinc e th ere is no 
differenc e in F renc h  reg ulation b etw een pow er reac tors and researc h  reac tors,  
F ranc e h as dec ided to ex tend its CNS reporting  for th e 3rd CNS Rev iew  Meeting  
to all F renc h  Researc h  Reac tors.  

 
Seq .  No  
2  

Country   
 

Artic le  
General 

Ref.  in National Report  
p.  5 +  §  6. 4 p.  20 

Q uestion/  
Com m ent 

Alth oug h  not ob lig ed to do so under th e term s of th e Conv ention,  th e F renc h  
auth orities are to b e c om m ended in inc luding  researc h  reac tors in th e National 
Report.  

Answ er F ranc e is th ank ful for th is c om m ent 
I ndeed,  at th e 1st CNS Rev iew  Meeting  ( 1999) ,  F ranc e did not report ab out th e 
pow er reac tor P h enix  sinc e it is b oth  a pow er reac tor and a researc h  reac tor and it 
w as one of th e m ain c ritic ism  prov ided to F ranc e b y  th e Rev iew  Meeting  
Th erefore F ranc e added th e P h enix  reac tor to its report for th e 2nd CNS Rev iew  
Meeting  and it w as w ell rec eiv ed.  
B ased on th is ex perienc e as w ell as on th e reporting  ab out all researc h  reac tors due 
under th e J oint Conv ention to w h ic h  F ranc e is party ,  and sinc e th ere is no 
differenc e in F renc h  reg ulation b etw een pow er reac tors and researc h  reac tors,  
F ranc e h as dec ided to ex tend its CNS reporting  for th e 3rd CNS Rev iew  Meeting  
to all F renc h  Researc h  Reac tors.  

 
Seq .  No  
3  

Country   
 

Artic le  
General 

Ref.  in National Report  

Q uestion/  
Com m ent 

General c om m ents to 2.  Main c h ang es w ith  respec t to th e 2nd F renc h  report 
Many  g ood prac tic es in order to enh anc e nuc lear safety  w ere found in th e F renc h  
national report.  E spec ially  th e follow ing  aspec ts sh ould b e notic ed and apprec iated.  
- E stab lish ing  a safety  m anag em ent inspec tions sy stem  and annual m eeting  of th e 
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Adv isory  c om m ittee ( 2nd para.  of 2. 3. 4,  pag e 9) .  
- I n order to v erify  th e nuc lear safety  under th e ex trem e w eath er related prob lem s,  
E DF  w ill reassess th e effec ts of ex ternal ev ents on a NP P ,  one after anoth er,  w ith in 
th e fram ew ork  of th e reg ular outag es of NP P s.  ( paras. 2 and 3 of 2. 3. 6,  pag e 10)  
- 8. 1. 4 on pag e 42 and 4th  and 5th  paras.  of 8. 1. 5. 1 on pag e 43;  
-- th e ASN h as b een follow ing  a polic y  of serv ic e c om pany  div ersific ation,  b oth  
nationally  and internationally  
-- E ac h  Com m ittee c an c all on any one w h ose c om petenc e th ey  feel w ould b e 
useful.  …  Th e partic ipation of foreig n ex perts c an lead to furth er and m ore div erse 
approac h es to prob lem s and offer g reater b enefit from  ex perienc e ac q uired 
internationally .  
- 10. 2 Measures tak en for pow er reac tors;  E DF  is c ontinuously  im prov ing  and 
enh anc ing  nuc lear safety  putting  on th e utm ost im portanc e to safety .  Clearly -
defined safety  responsib ilities sh ould b e th e b ases of safety  im prov em ent and 
responsib ility  of all play ers sh ould reinforc e nuc lear safety  in F ranc e.  I t sh ould b e 
noted th at E DF  c reated an inspec tion and v erific ation sy stem  in eac h  div ision of 
th e Nuc lear O perations Departm ent.  
- Hum an fac tors are also tak en into ac c ount in sub c ontrac ting  and in m onitoring  of 
serv ic e c om panies.  I n partic ular,  a “ serv ic e c om pany  safety  q uality ”  training  
c ourse h as b een setup… ( Th e last para.  of 12. 3. 1,  pag e 58)  
- Dev elopm ent of em erg enc y  preparedness and its prac tic e inv olv ing  th e 
neig h b oring  c ountries ( 16 E m erg enc y  preparedness)  

Answ er F ranc e is th ank ful for th is c om m ent.  
 

 
Seq .  No  
4  

Country   
 

Artic le  
General 

Ref.  in National Report  

Q uestion/  
Com m ent 

Th e report is w ell struc tured,  c lear and disc usses all relev ant aspec ts of nuc lear and 
radiation safety  from  b oth  th e reg ulatory  and th e operators'  side in depth .  

Answ er F ranc e is th ank ful for th is c om m ent 
 

 
Seq .  No  
5  

Country   
 

Artic le  
General 

Ref.  in National Report  

Q uestion/  
Com m ent 

Th e report,  as ex pec ted,  is ex c eptionally  w ell w ritten.  I ts introduc tory  c h apters are 
useful,  and th e idea of v oluntarily  inc luding  a 20th  c onc luding  c h apter 
sum m arising  planned ac tiv ities to im prov e safety  is one w h ic h  th e U K  sh ould 
c onsider c opy ing  for future reports.  Th ere are few  im plied c ritic ism s in th e 
q uestions –m ost sim ply  seek  furth er inform ation.  

Answ er F ranc e is th ank ful for th is c om m ent 
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A r t .  6  – E x i s t i n g  n u c l e a r  i n s t a l l a t i o n s  
 
Seq .  No  
6  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
P ara 6. 4. 2 

Q uestion/  
Com m ent 

F or w h at period of tim e is a lic enc e to operate a researc h  reac tor v alid?   

Answ er I n th e F renc h  leg islation th ere is no tim e lim it in th e operating  lic enc e of a B asic  
Nuc lear I nstallation ( inc luding  pow er reac tors and researc h  reac tors) ,  prov ided th e 
Nuc lear I nstallation c ontinues to fulfil at any  tim e th e safety  req uirem ents set b y  
th e reg ulatory  auth ority  ( w h ic h  m ay  im ply  b ac k fitting  follow ing  P eriodic  Safety  
Rev iew s) .  Depending  on th e c onc lusions of th e P eriodic  Safety  Rev iew ,  in order to 
ensure m edium  or long  term  satisfac tory  safety  c onditions,  an upg rade of th e 
Nuc lear I nstallation or c om pensatory  prov isions m ay  b e nec essary  if th e operator 
does not plan to stop operating  th e Nuc lear I nstallation.  

 
Seq .  No  
7  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
P ara 6. 4. 2 c irc a 

Q uestion/  
Com m ent 

Does ASN h av e a req uirem ent for periodic  rev iew  and rev ision b y  th e operating  
org anisation and rev iew  b y  th e ASN of th e safety  c ase for researc h  reac tors?   

Answ er As indic ated in th e report,  researc h  reac tors b elong  to th e c ateg ory  of " B asic  
Nuc lear I nstallation" ,  w h ic h  are reg ulated b y  dec ree 63-1228 of 11 Dec em b er 
1963.  Th is dec ree,  b y  its artic le 5 ( see report p.  68)  enab les th e m inisters in c h arg e 
of nuc lear safety  to req uest th e operator at any  tim e to c onduc t a periodic  safety  
rev iew  of an installation.  I n prac tic e th e Nuc lear safety  auth ority  ( ASN)  inform ed 
th e operators th at a periodic  safety  rev iew  w as nec essary  ab out ev ery  ten y ears.  

 
Seq .  No  
8  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
§  2. 3. 6 +  p.  16-20 

Q uestion/  
Com m ent 

I t is noted th at follow ing  c log g ing  of w ater intak es at tw o plants in 2003,  E DF  sh ut 
th em  dow n as a prec autionary  m easure.  W as th ere at any  tim e a c onc ern th at th e 
av ailab ility  of c ooling  w ater w ould b e insuffic ient to ensure c ooling  in th e sh ut-
dow n m ode?  

Answ er I n Dec em b er 2003,  ex traordinary  b ad w eath er c aused th e Rh ô ne to rise q uic k ly  
w ith  a c onsiderab le inflow  of m ud and v eg etab le w aste at th e inlet of th e pum ping  
stations at Cruas ( 4 900 MW  plant units)  and Tric astin ( 4 900 MW  plant units) .  
Th e arriv al of th is fouling  m atter c aused faster c log g ing  of th e Com ponent Cooling  
Sy stem  ex c h ang ers req uiring  prev entiv e fall b ac k  on th e Cruas plant units 3 and 4 
and of th e Tric astin plant unit 4,  w h ic h  w ere th e m ost ex posed plant units 
c onsidering  th e c onfig uration of th e pum ping  stations.  
Autom atic  sh utdow n of th e Tric astin plant unit 3 ac tually  took  plac e c onsec utiv ely  
to th e trip of th e c irc ulating  pum ps on th e c ondenser.  
Alth oug h  no safety  c riteria w as c h alleng ed,  th e on-site em erg enc y  plan w as 
trig g ered as a prev entiv e m easure,  to allow  m ore effec tiv e m anag em ent of th e 
ev ent,  at loc al and c orporate lev el.  
P rev entiv e fallb ac k  of part of th e plant units and th e alternating  c leaning  of th e 
Com ponent Cooling  Sy stem  ex c h ang ers m ade possib le to av oid at any  tim e th e 
unav ailab ility  of th e h eat sink  for all th e eig h t reac tor units at Cruas and Tric astin.  
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Seq .  No  
9  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
§  6. 3. 2 - p .  17 

Q uestion/  
Com m ent 

I n relation to flooding ,  w h at is th e b asis for th e safety  c ase th at h as resulted in ASN 
allow ing  until 2008 for th e c om pletion of w aterproofing  underg round struc tures?  
Also w h ic h  nuc lear pow er plants w ill b e sub j ec t to th is upg rading ?   

Answ er F ollow ing  th e flooding  of L e B lay ais,  E DF  dec ided to im plem ent a " v olum etric  
protec tion"  on all th e F renc h  NP P s,  in addition to th e c onv entional protec tion 
( dam s,  w alls,  etc . ) .  Th us all NP P s w ill m ore or less b e th e sub j ec t of th is 
upg rading .  
Th e princ iple of th is " v olum etric  protec tion"  c onsists in protec ting  th e 
infrastruc ture of th e b uilding s c ontaining  safety  related eq uipm ent,  th roug h  
w aterproofing  underg round struc tures,  nec essary  to attain or m aintain a safe state 
in th e ev ent of ex ternal flooding .  E DF  presented to ASN th e tec h nic al c h alleng es 
related to th e realiz ation of th ese v olum etric  protec tions.  Th ose req uire in 
partic ular th e desig n of m aterials,  w h ic h  do not ex ist c urrently  on th e m ark et.   
Considering  th ese prob lem s added to th e am ount of w ork  on all th e sites,  th e ASN 
c onsiders 2008 to b e a realistic  and ac c eptab le deadline for th e c om pletion of w ork .  

 
Seq .  No  
10  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
P arag raph  6. 3. 7 

Q uestion/  
Com m ent 

I t is noted th at th e dossier sub m itted for approv al b y  ASN inc ludes,  inter alia,  a 
referenc e to th e m anag em ent of any  leak s of w ater from  th e pool,  ev en if it h as 
b een sh ow n to b e properly  w atertig h t.  W h at,  in relation to th is statem ent,  does th e 
term  “ m anag em ent”  enc om pass?   

Answ er Th e term  " m anag em ent'  of th e leak s m entioned in th e statem ent of §  6. 3. 7 of th e 
report refers to th e follow ing  item s: 
- Th e m ax im um  leak s c onsidered are low  enoug h  to b e c om pensated for b y  input 

w ith out any  risk s of c ooling  b eing  lost.  
- Th e m ax im um  env isioned leak ag e is c om patib le w ith  th e c apac ity  of th e 

drainag e netw ork  th at ex ists under th e sealing  liner.  
- Th e m ax im um  leak ag e c onsidered is low  enoug h  to b e rec ov ered b y  th e F uel 

b uilding  sum p pum ps w ith out any  risk  of flooding  th e prem ises.  
 
Seq .  No  
11  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
P arag raph  6. 4 

Q uestion/  
Com m ent 

I n relation to th e P h enix  reac tor,  w h ic h  first w ent c ritic al in Aug ust 1973,  h as a 
proj ec ted c losure date b een estab lish ed?  I n relation to oth er researc h  reac tors in 
F ranc e,  h ow  m any  of th ese are operational?   

Answ er I n Dec em b er 1997,  th e F renc h  Nuc lear Safety  Auth ority  h as req uested th at th e 
CE A c arries out v arious operations to c h ec k  out th e P h enix  reac tor state and 
upg rade it in c onform ity  w ith  new  safety  reg ulations.  Th ese operations are 
sum m ariz ed in th e sec ond and th e th ird reports under th is Nuc lear Safety  
Conv ention.   
I n 2003,  at th e end of th ese upg rade operations,  P h enix  w as auth oriz ed b y  th e 
Nuc lear Safety  Auth ority  to b e operated at tw o th ird of th e full pow er for six  c y c les 
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of 120 E q uiv alent F ull P ow er Day s ( 180 day s at tw o th ird of full pow er) .  Th e 
sec ond c y c le is c urrently  under w ay .  Th e ob j ec tiv e of th ese six  c y c les is to c arry  
irradiation ex perim ents c onc erning  transm utation and future fuel m aterials.  
 
F or w h at c onc erns th e F renc h  researc h  reac tors,  P h enix  inc luded,  th e 10 presented 
in th e report are in operation:  5 in Cadarac h e,  1 in Grenob le,  1 in Marc oule,  3 in 
Sac lay .  

 
Seq .  No  
12  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
p. 16 

Q uestion/  
Com m ent 

Referenc e : 2. 3. 8, p11 and 6. 3. 1, p16 
Q 1: Y ou report th at P SA is perform ed in y our c ountry  ( 2. 3. 8, p11 and 6. 3. 1, p16) .  
W e w ould lik e to k now  th e outline of th e ex ec ution plan of th e risk  inform ed in-
serv ic e inspec tion ( RI I SI )  utiliz ing  th e risk  inform ation deduc ted from  P SA.  I s 
y our g ov ernm ent g oing  to perm it th e RI I SI  ac c ording  to th e plant applic ation?  O r 
req uest th e RI I SI  to all nuc lear pow er plants?  
Q 2: W h en y ou estab lish  c odes and standards for th e RI I SI  in F ranc e,  are y ou g oing  
to refer c odes and standards of U nited States?  O r are y ou g oing  to dev elop y our 
orig inal c odes and standards?   

Answ er Q 1: 
Th e ASN does not use th e risk  inform ed in-serv ic e inspec tion ( RI I SI )  for passiv e 
c om ponents b ut uses a determ inistic  approac h .   
How ev er,  th e ASN is c urrently  ex am ining  th e m aintenanc e m eth od for ac tiv e,  
m ainly  elec trom ec h anic al c om ponents ( pum ps,  v alv es,  etc . )  set up b y  E DF  in th e 
m id-90s.  Th is m eth od,  w h ic h  w as b ased on Am eric an prac tic es k now n as 
“ Reliab ility  Centred Maintenanc e” ,  w as adapted b y  E DF  under th e nam e of 
“ optim isation de la m aintenanc e par la fiab ilité ”  ( O MF ) .  I t aim s at im prov ing  th e 
effic ienc y ,  rationality  and trac eab ility  of th e b asic  prev entiv e m aintenanc e 
prog ram m es,  in term s of safety ,  av ailab ility  and c ost issues.  Th e O MF  m eth od uses 
a func tional approac h ,  w h ic h  determ ines w h at m aintenanc e h as to b e perform ed 
ac c ording  to th e c onseq uenc es of eq uipm ent failure,  rath er th an sim ply  ac c ording  
to its c auses,  as it is th e c ase under a c onv entional approac h .  
 
Q 2: 
Th e dev elopm ent of c odes and standards refers to th e reg ulation as estab lish ed b y  
th e ASN and is of th e responsib ility  of th e operators.  Th us,  F renc h  reg ulatory  
prac tic e w ith  respec t to nuc lear safety  req uires th e plant operator to sub m it a 
doc um ent defining  th e rules,  c odes and standards h e w ill im plem ent for th e desig n,  
c onstruc tion,  start-up and operation of safety -related eq uipm ent.  Th e c odes prov ide 
a m eans of b oth  c om ply ing  w ith  g eneral tec h nic al reg ulations and uph olding  g ood 
industrial prac tic e.  Th is g av e rise to form ulation b y  th e F renc h  m anufac turers of 
F renc h  desig n and c onstruc tion rules,  k now n as th e RCC c odes w h ic h ,  for th e 
different c ateg ories of eq uipm ent inv olv ed ( c iv il eng ineering ,  m ec h anic al and 
elec tric al eq uipm ent,  fuel,  etc . )  c onc ern th e desig n,  c onstruc tion and operation 
stag es.  Th ese doc um ents are draw n up b y  th e m anufac turers,  w h ic h  m ay  tak e 
b enefit of international ex perienc e,  and not b y  th e Nuc lear Safety  Auth ority ,  w h ic h  
nev erth eless ex am ines th em  in detail,  b oth  in th eir initial and rev ised v ersions.  I n 
m ost c ases,  th eir c ontents are th en integ rated into a B asic  Safety  Rule,  th ereb y  
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c onfirm ing  th eir relev anc e at th e tim e of pub lic ation.  
 
Seq .  No  
13  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
p.  16-20 

Q uestion/  
Com m ent 

Th e ex isting  situation in th e c ountries w ith  nuc lear pow er prog ram s is 
c h arac teriz ed b y  th e need for m ore freq uent upg rading  of c ontrol sy stem s as 
c om pared to NP P  m aj or proc ess eq uipm ent sinc e th e lifetim es of autom ation 
features and proc ess eq uipm ent differ b y  th e fac tor of 3-5.  B esides,  fast 
prog ressing  dev elopm ent of autom ation features does not allow  to perform  
adeq uate replac em ent of th e ob solete autom atic  c ontrols w ith  new ,  up-to-date ones.  
Th e appearanc e of prog ram m ab le autom ation features w ith  new  c apab ilities to 
perform  inform ation and c ontrol func tions is c urrently  not q uite properly  
sub stantiated in term s of reliab le func tioning ,  and th is is noted in th e I AE A and 
I E C doc um ents.  I n th is situation it is essential to h av e a w ell-reasoned c onc ept of 
c ontrol sy stem s upg rading  th at c ould b e perform ed w ith  no b reac h  of NP P  safe 
operation standards and reg ulations.  
Does y our c ountry  h av e a c onc ept of upg rading  safety -related c ontrol sy stem s for 
all operating  nuc lear plants?   

Answ er I n F ranc e th e c onc ept of upg rading  safety -related c ontrol sy stem s is c onditioned b y  
th e follow ing  c riteria : 
- th e need of func tional im prov em ents w h ic h  c ouldn’ t b e im plem ented in th e 

tec h nolog y  initially   used,  
- th e inc rease of th e c ost of m aintenanc e or th e dec rease of th e av ailab ility  due to 

th e num b ers of failure,  
- th e ob solesc enc e of th e eq uipm ent and th e lac k  of spare part.  
U sually  th e safety -related c ontrol sy stem s are k ept as long  as possib le w ith out 
m odific ation or upg rade.  Th is is possib le th ank s to an internal org aniz ation in 
c h arg e of : 
- th e surv ey  of th e ag ing  of th e eq uipm ent,  
- th e definition of spec ific  c ontrac t w ith  som e suppliers to w arranty  th e 

ev erlasting ness of th e eq uipm ent,  
- th e surv ey  of th e industrial m ark et.  
I n c ase a safety -related c ontrol sy stem  needs to b e upg raded,  th e m an-m ac h ine-
interfac e is k ept as sim ilar as possib le in th e m ain c ontrol room  in order not to b e 
ob lig ed to c h ang e th e operating  proc edures.  
 
Conc erning  th e softw are im plem entation,  eac h  softw are m odific ation as w ell as 
eac h  new  softw are m ust b e in c onform ity  w ith  th e relev ant B asic  Safety  Rules.  
Th ese ASN rules ( RF S I I . 4. 1. a)  stipulate for ex am ple th at for th e h ig h est lev el of 
safety  ( 1E ) ,  th e softw are m ust b e determ inistic .  

 
Seq .  No  
14  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
p.  16-20 

Q uestion/  
Com m ent 

W idespread use of prog ram m ab le autom ation m eans to sub stitute h um an ac tion at 
NP P s ev entually  results in a situation w h ere th ese m eans are b eing  offered and 
applied to im plem ent safety -related func tions,  in partic ular,  reac tor em erg enc y  
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protec tions.  As is k now n,  reliab ility  of prog ram m ab le autom ation m eans c annot b e 
estim ated q uantitativ ely ,  w h ile th e q ualitativ e j ustific ation c an alw ay s b e adm itted 
as inc om plete,  w h ic h  is noted in th e I AE A and I E C doc um ents.  I n th is c onnec tion 
a q uestion arises as to th e need for j ustify ing / dem onstrating  th e applic ab ility  of 
prog ram m ab le autom ation m eans for th ese purposes as w ell as av ailab ility  of 
positiv e ex perienc e w ith  th eir use.  
Do y ou h av e g ood ex perienc e w ith  j ustify ing  th e applic ab ility  of dig ital 
prog ram m ab le safety -related NP P  protec tion sy stem s im plem ented on 
rec om m endations from  I AE A and I E C at operating  nuc lear plants?   

Answ er I n F ranc e,  E DF  h av e tw enty  1300 MW e units ( started 20 y ears ag o)  and four 1450 
MW e units ( started 10 y ears ag o)  using  a reac tor protec tion sy stem  b ased on dig ital 
and prog ram m ab le tec h nolog y .  I n b oth  c ases th ese tw o sy stem s are c om pliant w ith  
I E C 60880 “ Softw are for c om puters in th e safety  sy stem s of nuc lear pow er plans” .  
W e c an say  th at w e h av e a g ood ex perienc e w ith  j ustify ing  th e applic ab ility  of 
dig ital prog ram m ab le safety -related NP P  protec tion sy stem s im plem ented on 
rec om m endations from  I E C.  
 
Th e B asic  Safety  Rule RF S I I . 4. 1. a on th e safety -related softw ares details th e 
req uirem ents and j ustific ations ex pec ted for th e safety  dem onstration of softw are;  
for ex am ple,  it req uires th at th e m ost im portant sy stem s for safety  ( c lass 1E )  b e 
determ inistic .  

 
Seq .  No  
15  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
p.  16-20 

Q uestion/  
Com m ent 

1)  B ased on th e NP P  lifetim e ex tension c onc ept,  w h at is spec ific ally  b eing  done to 
j ustify  th e possib ility  of NP P  life ex tension?  
2)  W h ic h  plants are planned to b e " life ex tended"  and for h ow  m any  y ears?   

Answ er Q  1/  
Th e c onc ept of " life ex tension"  is not stric tly  applic ab le in F ranc e,  insofar as th e 
auth oriz ations are g iv en w ith out m ention of lim it of lifespan.  How ev er,  ev ery  ten 
y ears,  at th e end of th e periodic  safety  rev iew ,  ASN m ust c om e to a c onc lusion 
ab out th e installation operation c ontinuation until th e nex t rev iew .  F or th is reason,  
th e th irty  y ears lifespan stag e w ill c onstitute from  th e ag eing  point of v iew ,  an 
im portant m ilestone.  
F rom  th is point of v iew ,  ASN req uires of utility  E DF  to b ring ,  for eac h  reac tor,  th e 
dem onstration of its possib le operation b ey ond th e th ird ten-y early  outag e,  under 
c onditions of satisfac tory  safety .  Th e approac h  selec ted relies on th e 3 follow ing  
ph ases : 
- preparation ac tions prelim inary  to th e th ird ten-y early  outag e;  
- estab lish m ent of an aptitude file for eac h  reac tor for th e operation c ontinuation ;  
- estab lish m ent,  for eac h  reac tor,  of a detailed m anag em ent plan of ag eing  

b ey ond th e th ird ten-y early  outag e.  
O n th is b asis,  ASN w ill g iv e an opinion at th e end of th e th ird ten-y early  outag e,  
on th e aptitude for reac tors operation c ontinuation.  
 
Th e F renc h  polic y  for " plant life ex tension"  after ten y ears is th erefore related to a 
m eth od of ten-y ear safety  re-ex am ination w ith  in addition,  and as a c ontinuation,  
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th e ex am ination of spec ific  points w ith  th e Nuc lear Safety  Auth ority .  Th ese re-
ex am inations are aim ed at im prov ing  th e safety  lev el and relate to th e perform anc e 
of tests,  m odific ation ( m aterial,  doc um entation,  etc )  and to spec ific  norm al and/ or 
ex c eptional m aintenanc e operations.  
At present,  th e safety  re-ex am ination intended to allow  th e operation of 900 MW e 
plant units for th e 30 to 40 y ears referenc e period is underw ay .  
I t is b ased on tw o m ain approac h es: 
- A c onform ity  ex am ination b ased on ex perienc e feedb ac k  from  th e prev ious 

c onform ity  ex am inations of 900 MW e and 1300 MW e plant units and feedb ac k  
from  th e 900 MW e units sinc e th e prev ious 10-y ear re-ex am ination.  

- A re-ev aluation of th e safety  referenc e m aterial fitting  into th e 30-40 y ears 
ob j ec tiv e,  c onsistent w ith  th e safety  referenc e m aterial deriv ed from  re-
ex am ination after 20 y ears for th e 1300 MW e units,  seek ing  to identify  th e 
th em es to b e priv ileg ed and th e m ost pertinent ev olutions possib le.  

As a c om plem ent,  th ere is a prov ision for a Com plem entary  I nspec tion P rog ram  
w h ic h ,  in addition to th e c h ec k s and inspec tions prov ided for in th e m aintenanc e 
doc um ents,  is aim ed at seek ing  out any  deg radations not c ov ered b y  th ese 
operating  doc um ents,  c onc erning  c om ponents or struc tures.  
During  th is th ird 10-y ear inspec tion,  th e Safely  Auth ority  h as also ask ed E DF  to 
dem onstrate its ab ility  to c ontrol th e ag ing  of th e c om ponents and struc tures for th e 
30-40 y ear period.  
Th is dem onstration of an aptitude to c ontrol th e ag ing  proc ess w ill b e c arried out to 
th e follow ing  m eth odolog y : 
- Determ ination of im portant c om ponents and struc tures c onc erned for safety  and 

th e ag ing  m ec h anism s to w h ic h  th ey  m ay  b e ex posed.  
- Dem onstration of th e c orrec t c ontrol of ag ing  of eac h  " c om ponent or struc ture /  

ag ing  m ec h anism "  c ouple ( 480 c ouples proc essed) .  
- F or th e " c om ponent or struc ture /  ag ing  m ec h anism "  c ouples for w h ic h  ag ing  

c ontrol h as not b een dem onstrated,  th e estab lish ing  of a Continued O peration 
Aptitude F ile presenting  th e c om ponent,  th e ag ing  m ec h anism ( s)  and th eir 
c onseq uenc es on th e c om ponent or struc ture,  and proposing  a prog ram  of 
ac tions ( R& D ac tions,  studies,  c h ec k s or inspec tions,  m odific ation of operating  
param eters,  ex c eptional m aintenanc e ( repairs,  replac em ents,  etc )  desig ned to 
ensure th e c ontrol of ag ing  for th e period of 30 - 40 y ears ( 12 files dealing  w ith  
28 ag ing  m ec h anism s for th e 12 c om ponents c onc erned) . Th is dem onstration is 
c om pleted b y  th e steps tak en b y  th e c om pany  to g uarantee th e m aintenanc e of 
operating  sk ills of m aintenanc e,  eng ineering  not only  w ith in th e c om pany  itself 
b ut also am ong  industrial partners and suppliers,  and g uarantee th e durab ility  of 
th e supply  of eq uipm ent or m aintenanc e serv ic es.  

I n addition to th e ac tions perform ed during  th e th ird safety  re-ex am ination,  oth ers 
are undertak en w ith  a long er term  perspec tiv e,  th at of 40 - 60 y ears b ut on m ain 
c om ponents suc h  as th e v essel,  th e pressuriz er,  th e c onfinem ent enc losure,  … to 
allow  a tec h nic al-ec onom ic  ev aluation of th e life duration c apab ility  of eac h  900 
MW e plant unit after 40 y ears.  
 
Q  2/  
All th e F renc h  900 MW e reac tor units are c onc erned b y  th e ac tions underw ay .  
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During  a sec ond step,  th e 1300MW e reac tor units th en th e 1400 MW e reac tor units 
w ill b e proc essed in th e sam e m anner.  

 
Seq .  No  
16  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
p.  16-20 

Q uestion/  
Com m ent 

1)  Do y ou tak e NP P  pow er uprating  efforts to inc rease reac tor pow er ab ov e th e 
desig n-spec ified lev el?  
2)  I f so,  at w h ic h  plants did y ou c om plete th ese efforts and w h at are th e results?   

Answ er Q 1/  
Th ere are sev eral m eans to use th e safety  m arg ins of th e reac tors.  O ne possib ility  is 
to inc rease th e reac tor pow er.  U p to now ,  E DF  preferred to use th ese m arg ins in 
order to inc rease th e b urnup rate,  and to use th e NP P s for th e load follow .  Th is 
appears m ore interesting  for E DF  due to th e im portant part of th e produc tion m ade 
w ith  NP P s ( m ore th an 80 % ) .  
How ev er,  th e feasib ility  of pow er inc rease h as b een dem onstrated and tested on 
one plant ( Ch inon) .  
 
Q 2/  
To date no pow er inc rease h as b een auth orised.  

 
Seq .  No  
17  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
§  2. 3. 2 +  p.  16-20 

Q uestion/  
Com m ent 

W h at c orrec tiv e ac tions are b eing  im plem ented to prec lude dam ag e to fuel rod 
c ladding  due to fuel rod v ib rations c aused b y  c oolant flow  in th e F renc h  reac tors of 
1300 MW  series?   

Answ er Th e c orrec tiv e ac tions h av e b een im plem ented follow ing  a 4 steps proc ess: 
( 1)  An ex tensiv e analy sis and interpretation of th e ob serv ed ph enom ena in th e 

1300Mw e NP P s ( w ear m apping ,  flow  m easurem ents,  th erm al-h y draulic  3D 
c alc ulations,  m anufac turing  inv estig ations,  etc . . . )  h as b een c arried on,  

( 2)  Th e m ain fretting  w ear root c auses h av e b een identified: ex tended operation 
tim e under c onditions inc luding  reduc ed g rid-to-rod support in a lim ited 
num b er of g rid c ells ( due to E nd of L ife ( E O L )  spring  relax ation) ,   

( 3)  Th e ex perim ental q ualific ation protoc ol to sc ale th e rob ustness of a new  fuel 
assem b ly  desig n h as b een im prov ed b ased on ( 1)  and ( 2) : a full siz e m oc k -up is 
tested for 1000h  in an out-of-pile loop under different lev els of c ross-flow  and 
different rod-to-g rid support c onditions ( b eg inning  and end-of-life c onditions) .  
Th e test results h av e b een used to v alidate th e c alc ulation m odels,    

( 4)  Desig n m odific ations to im prov e th e g rid-to-rod support of th e low er part of th e 
fuel assem b lies h av e b een proposed: a sec ond g rid h as b een added nex t to th e 
low er g rid in th e F ram atom e desig n,  a P -Grid h as b een added nex t to th e 
b ottom  noz z le in th e W esting h ouse desig n.  So far th e in-reac tor feedb ac k  of 
th ese im prov ed desig ns h as b een v ery  g ood.  

 
Seq .  No  
18  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
§  2. 3. 3 +  p.  16-20 

Q uestion/  I n item  2. 3. 3 th e loss of fuel rod leak -tig h tness due to w ear c aused b y  fric tion-
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Com m ent induc ed c orrosion is treated as a safety  prob lem .  
1)  Did th e loss of fuel rod tig h tness at F renc h  P W Rs of 1300 MW  series lead to th e 
b reac h  of operation lim its for fuel rod dam ag e and c oolant ac tiv ity ?  
2)  I f th e b reac h  of operation lim its ac tually  oc c urred,  h ow  did y ou deal w ith  th e 
prob lem  of c ontinuing  reac tor operation w ith  faulty  fuel rods and h ig h  c oolant 
ac tiv ity ?   

Answ er Q 1/   
Th e operation of th e reac tor w ith  a loss of tig h tness at th e fuel rod is not a b reac h  
of th e operating  lim its.  Th e presenc e of a rod th at is leak y  in th e reac tor,  and 
th erefore of radioc h em ic al ac tiv ity  in th e prim ary  c irc uit,  is ac c eptab le in operation 
w ith in th e lim its of th e operating  tec h nic al spec ific ations relativ e to th e radio-
c h em istry  of th e c oolant.  Th ese tec h nic al spec ific ations define th e operating  
auth oriz ation th resh olds of th e reac tor for th e c onc entration lev els of som e of th e 
fission produc t isotopes in th e prim ary  w ater suc h  as iodine 131,  iodine 134 and 
x enon 133.  Th en th ey  are reduc ed tem porarily  for th e plant units c onc erned,  
pending  th e im plem entation of th e w ork around m easures outlined in th e report.  
 
Q 2/   
Th e radioc h em ic al spec ific ations w ere c om plied w ith  in spite of th e rupture of 
m ore th an 80 fuel rods at Cattenom  3 and m any  prob lem s of radiation protec tion at 
th e tim e follow ing  th e unit outag e.  Th ese c onseq uenc es led ASN to low er 
sig nific antly  th e th resh olds m entioned in th e radioc h em ic al spec ific ations so as to 
prev ent th e appearanc e of a new  oc c urrenc e of m aj or fretting  c orrosion.  Currently ,  
E DF  is forb idden to reload non-tig h t fuel assem b lies.  

 
Seq .  No  
19  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
§  2. 3. 3 +  p.  16-20 

Q uestion/  
Com m ent 

I n item  2. 3. 3 th e risk  of c ontainm ent sum p filters c log g ing  w ith  potential for E CCS 
and c ontainm ent spray  sy stem s failure to perform  th eir safety  func tions during  
larg e-b reak  L O CAs is treated as a safety  c onc ern.  Reassessm ent of th e filters'  
desig n c h arac teristic s h as resulted in a situation w h ere th e reg ulatory  b ody  
req uested E DF  to state its position on th e m atter of filter c log g ing .  Despite a larg e 
filtration surfac e area of th e ex isting  filters,  E DF  h as adm itted th e need for 
resolv ing  th is prob lem  for 900 MW  P W Rs and h as planned th e upg rading  
prog ram s.  
1)  W h at spec ific  eng ineering  solution h as E DF  adopted to resolv e th e prob lem  of 
c ontainm ent sum p filter c log g ing ?  
2)  Can th is solution assure th e rem ov al of sm allest partic les and th erm al insulation 
fib re to av oid th is k ind of deb ris entry  into E CCS h eat ex c h ang ers?  
3)  Has th is solution b een approv ed b y  th e reg ulatory  b ody ?  
4)  Did y ou ex plore th e possib ility  of th erm al insulation replac em ent?   

Answ er Q 1) : 
I n order to solv e th e prob lem  of sum ps c log g ing ,  E DF  h as launc h ed a test prog ram  
on th e proposed industrial solutions ob tained v ia a c all for b id.  Th e purpose of 
th eses tests is to prec isely  q uantify  th e ab ility  of th ese industrial solutions to 
ac h iev e th eir func tion w ith  suffic ient m arg ins.  
Th ese tests are b ased on a deb ris sourc e term  ev aluated eith er on an international 
c onsensus ( Z O I  ( Z one of I nfluenc e)  : 12D for insulation m aterial) ,  on a F renc h  test 
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prog ram  related to th e c oating s,  and on m ultiple w alk dow ns in our plants w h ic h  
purposes are to determ ine th e ov erall am ount of partic ulates ( dusts and oth ers. . . )  .  
All th ese deb ris are c om b ined in order to tak e into ac c ount th e w orst c ase effec t  
( e. g .  : th in b ed effec t) .  Th e industrial solutions c h osen are all b ased on passiv e 
m eans ( sum p g rids)  and th e ov erall surfac e h av e b een m ultiplied b y  an av erag e 
fac tor of 15 ( as a m inim um ) .  
 
Q 2) : 
Deb ris c an effec tiv ely  enter th e E CCS h eat ex c h ang ers and th e c ore v ia th e pum ps 
and return to th e sum ps w h ere th ey  w ill b e trapped th ank s to th e form ation of a th in 
b ed of deb ris.  Th is risk  h as b een tak en into ac c ount b y  q ualific ation tests of th e 
pum ps w ith  suc h  deb ris,  and b y  ex am ining  all th e restric ted passag es dow nstream  
th e sum ps w h ic h  led to th e m odific ation of c ertain taps of 900 MW e reac tors.  
 
Q 3) : 
Th e referenc e doc um ents,  w h ic h  h av e b een used for th e definition of th e tec h nic al 
solution,  h av e b een ex am ined b y  th e safety  Adv isory  Com m ittee of ex perts for 
Nuc lear Reac tors and ac c epted b y  th e Nuc lear Safety  Auth ority .  How ev er,  
additional j ustific ations are req uested w h ic h  are under prog ress ( e. g . : c h em ic al 
effec ts and dow nstream  effec ts) .  Th ey  w ill b e g lob ally  released along  th e y ear 
2005.  
 
Q 4) : 
E DF  ex plored th e possib ility  of replac em ent of th e insulation ty pe.  Th ere are 
sev eral reasons,  w h ic h  lead E DF  to w ith draw  as far as possib le m ic roth erm  
insulation w h ere reasonab le.  B ut no m aj or c h ang es are foreseen sinc e th e new  
sum ps c an assum e th e present insulation.  At th e end,  E DF  c onc luded th at th e 
ec onom ic al aspec t of replac em ent is so h ig h  th at it is far m ore interesting  to fav our 
new  sum ps solutions.  

 
Seq .  No  
20  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
§  2. 3. 6 +  p.  16-20 

Q uestion/  
Com m ent 

W h at c orrec tiv e ac tions are b eing  tak en to prev ent th e fouling / c log g ing  of th e 
c ooling  serv ic e w ater intak e fac ilities at th e plants susc eptib le to flooding  in c ase of 
w ater lev el rise in th e riv ers,  from  w h ic h  th e serv ic e w ater is tak en?   

Answ er Th e risk  of fouling / c log g ing ,  in flooding  situation is tak en into ac c ount in th e 
desig n,  b y  th e trash  rac k  sy stem s and redundant filters and ex c h ang ers.  
I n c ase of an ab norm al inc rease of turb idity  or inc om ing  deb ris,  sev eral defenc e 
lines c an b e suc c essiv ely  used.  
-  F irst of all,  filters and th eir w ash ing  sy stem  are run faster b y  antic ipation.   
-  Th en th e flow  tak en in th e riv er is dec reased b y  stopping  th e non-safety  related 

pum ps,  in order to reduc e th e q uantity  of inc om ing  deb ris and th e h ead loss 
th roug h  th e filters.  

-  At last,  in c ase of a safety  train loss and during  its repair,  th e c ooling  of th e 
safety  sy stem s is perform ed b y  th e sec ond  train.  

I n th e h y poth etic al situation in w h ic h  b oth  safety  trains w ould b e tem porarily  out 
of serv ic e,  th e residual nuc lear pow er of th e reac tor w ould th en b e ev ac uated b y  th e 
steam  g enerators.  Th ese SG are fed b y  dem ineraliz ed w ater tank s,  during  th e 
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rec ov ery  tim e of filters and ex c h ang ers.  
 
Seq .  No  
21  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
I tem  6. 3. 1 

Q uestion/  
Com m ent 

1)  Are all NP P  reac tor c ontainm ents eq uipped w ith  filters to c ope w ith  sev ere 
ac c idents?  
2)  Do y ou h av e reg ulatory  req uirem ents for eq uipping  reac tor c ontainm ents w ith  
suc h  filters or any  c riteria,  w h ic h  define th e need for installing  suc h  dev ic es?   

Answ er Q 1) : 
All F renc h  NP P  are now  eq uipped w ith  sand b ed filters to reduc e risk  of 
c ontainm ent failure b y  ov er pressuriz ation w ith out releasing  to th e outside th e 
am ount of fission produc ts w h ic h  w ould b e present in th e c ontainm ent in c ase of 
c ore m elt.  
 
Q 2) : 
Th e im plem entation of th ese filters,  w h ic h  w as not env isag ed w ith  th e desig n for 
th e first reac tors,  w as dec ided b y  E DF  in 1986 on all th e reac tors,  w ith in th e 
fram ew ork  of th e insig h ts after TMI .  How ev er,  th ere is no leg ally  b inding  
req uirem ent on th is point in th e F renc h  reg ulation.  Sinc e 1986,  th e tec h nic al 
ob j ec tiv es relativ e to th ese filters h av e b een disc ussed w ith  ASN.  Th ese presc rib ed 
ob j ec tiv es of c ontainm ent filtered v enting  sy stem s are: 
- to lim it pressure to a v alue b etw een desig n pressure and " ultim ate"  failure 

pressure;  
- to lim it atm osph eric  releases to a v alue low er th an th e referenc e sourc e term ,  

c om patib le w ith  m easures defined b y  pub lic  auth orities for protec tion of h um an 
populations ( Minim um  filtration effic ienc y : 10 for aerosols) .  

Th e m ain c h arac teristic s are: 
- Tim e to opening : at least 24 h ours ( tim e to im plem ent m easures to protec t 

h um an populations) ;  
- No use of elec tric al pow er sourc es;  
- P rov ision for m easuring  ac tiv ity  releases in inert g ases,  iodine and c aesium ;  
- I nstallation in th e Reac tor B uilding  of a m etal m esh  prefilter ( w h ic h  also leads 

to an inc rease in filtration effic ienc y  for aerosols)  to reduc e potential site dose 
rate ( " sk y  sh ine" ) ;  

- P rov ision for preh eating  b efore opening  to reduc e Transient h y drog en risk  on 
opening .  

 
Seq .  No  
22  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  

Q uestion/  
Com m ent 

Som e sec tions of th e National Report ( e. g .  6. 4. 1,  14. 1. 3. 2,  14. 4. 1. 1)  m ention th e 
so-c alled notion of " safety  lev el" .  
1)  W h at is m eant under th e " safety  lev el"  and is th ere a q uantitativ e m easure of th e 
" safety  lev el" ?  
2)  I s th ere a possib ility  to c om pare nuc lear plants b y  th eir appropriate " safety  
lev els" ?   

Answ er Q 1) : 



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 14/ 140 

Th e safety  lev el c annot b e easily  q uantified and is m ore an apprec iation of th e 
safety  of F renc h  B NI  b ased on th e c onsideration of th e desig n,  th e operation,  th e 
determ inistic  and prob ab ilistic  safety  dem onstrations.  
Q 2) : 
W h en perform ing  periodic  safety  rev iew s,  ASN rec onsiders th e orig inal safety  
dem onstration of th e B NI  and c om pare its safety  lev el w ith  th e one of th e m ost 
rec ent nuc lear installations.  

 
Seq .  No  
23  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
sec tion 6. 3. 3,  p 17 

Q uestion/  
Com m ent 

Th is sec tion m entions seism ic  issues.  Certain spec tra rev eal th at for th e h ig h  
freq uenc ies som e v alues c an b e h ig h er th an in th e reac tor desig n b asis spec tra used.  
Th ese spec tra w ill b e used for seism ic  reassessm ent as part of th e th ird 10-y early  
outag e prog ram m e for th e 900 MW e and during  th e sec ond 10-y early  outag e 
prog ram m e for th e 1300 MW e reac tors.  
1/  W h at w ould b e th e ASN response in c ase seism ic  reassessm ent w ill results in 
reduc ed safety  m arg ins w ith  reg ard to th e desig n b asis?  
2/  Can th e P SA ( prob ab ilistic  safety  assessm ent)  approac h  j ustify  th e reduc ed 
safety  m arg ins?   

Answ er Q 1/  
I t is on th e b asis of th e spec tra defined in th e B asic  Safety  Rule RF S 2001-01 th at 
th e seism ic  re-ev aluation of th e sec ond 10-y early  outag e prog ram m e for 1300 
MW e reac tors and th e th ird 10-y early  outag e prog ram m e for 900 MW e reac tors 
h av e b een undertak en.  Th e b asic  approac h  c onsists of assum ing  th at seism ic  
c onditions sim ilar to h istoric ally  k now n earth q uak es are lik ely  to oc c ur in th e 
future w ith  an epic entre position w h ic h  is th e m ost penalising  w ith  reg ard to its 
effec ts in term s of MSK  intensity  on th e site b eing  c om patib le w ith  g eolog ic al and 
seism ic  data.  
Th e safe sh utdow n,  th e fuel residual h eat rem ov al and th e c ontainm ent of 
radioac tiv e produc ts h av e to b e assured for suc h  earth q uak es.  
W h en th e lev el of safe sh utdow n earth q uak e is superior to th at of th e desig n b asis 
earth q uak e,  notab ly  at h ig h  freq uenc ies,  a v erific ation proc ess for th e c iv il 
eng ineering  struc ture and m aterials is undertak en on th e c onc erned sites.  At th e end 
of th is proc ess,  if th e stab ility  of th e b uilding  c annot b e dem onstrated for th e safe 
sh utdow n earth q uak e,  reinforc em ent h as to b e im plem ented,  if so dec ided b y  ASN.  
 
Q 2/   
P SAs are not used to support suc h  dec ision y et,  sinc e th ey  do not enc om pass 
ex ternal h az ards in F ranc e.  

 
Seq .  No  
24  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
6. 3. 3 p. 17 

Q uestion/  
Com m ent 

Th e National Report refers to “ g round m otion response spec tra” .  Does DGSNR 
req uire th e lic ensee to use seism ic  P SA,  in w h ic h  seism ic  ev ents of different 
m ag nitudes,  tog eth er w ith  th eir assoc iated freq uenc ies,  are used as initiating  ev ents 
in th e ov erall P SA for th e B asic  Nuc lear I nstallation ( B NI ) ,  and are th us fully  
integ rated into th e c alc ulation of risk  from  th e B NI ?   

Answ er At th e m om ent,  E DF  h as not dev eloped a seism ic  P SA y et.  Nev erth eless,  th e 
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seism ic  risk  for F renc h  B NI s is tak en into ac c ount on a determ inistic  v iew point.  
Th e b asic  approac h  c onsists of assum ing  th at seism ic  c onditions sim ilar to 
h istoric ally  k now n earth q uak es are lik ely  to oc c ur in th e future w ith  an epic entre 
position w h ic h  is th e m ost penalising  w ith  reg ard to its effec ts in term s of MSK  
intensity  on th e site b eing  c om patib le w ith  g eolog ic al and seism ic  data.  
Th e safe sh utdow n,  th e residual h eat rem ov al and th e c ontainm ent of radioac tiv e 
produc ts h av e to b e assured for suc h  earth q uak es.  

 
Seq .  No  
25  

Country   
 

Artic le  
Artic le 6 

Ref.  in National Report  
6. 3. 4 p. 18 

Q uestion/  
Com m ent 

W h y  are th ere no reg ulations applic ab le to B NI s w h ic h  address th e prob lem  of 
L eg ionnaire’ s disease?   

Answ er Th e q uestion of risk s related to th e dev elopm ent of L eg ionnaire’ s b ac teria in th e 
c ooling  tow ers of th e F renc h  nuc lear pow er plants ( NP P )  is identified for sev eral 
y ears b y  E DF ,  w h ic h  leads in partic ular th e operator to perform  epidem iolog ic al 
studies.  Th ese studies h av e b een presented to th e ASN and to th e pub lic  
org anisations in c h arg e of h ealth .  O ne outc om e of th ese studies is th at no 
L eg ionnaire’ s b ac teria c ases w ere ob serv ed up to now  c lose from  a NP P .  As one 
c h arac teristic  of th e tow ers is th eir h ig h  siz e as c om pared to oth er industrial tow ers 
( around 150 m eters in m ost of c ases,  ex c ept th e Ch inon B  plant w ith  a siz e around 
30 m eters) ,  a c onseq uenc e is th e h eig h t of th e release th at is a fac tor,  w h ic h  
c ontrib utes to reduc e th e risk s.  
Considering  th ese elem ents,  it h as b een j udg ed th at it w as not nec essary  to im pose 
lim its sim ilar to th ose im posed to oth er industrial installations,  b ut th at it w ould b e 
fruitful forw ard to g et v alues adapted to th e nuc lear plants.  
F ollow ing  th e L eg ionnaire’ s disease epidem ic ,  w h ic h  oc c urred at th e end of 2003 
in th e north  reg ion of F ranc e,  th e P ub lic  Auth orities w ish ed to reinforc e th e 
prev entiv e ac tions reg arding  nuc lear pow er plants.  I n th is w ay ,  th e ASN and th e 
General Direc torate for Health  ask ed E DF ,  on th e 28th  of J anuary  2005,  to 
periodic ally  superv ise th e c onc entration of L eg ionnaire’ s b ac teria in th e c ooling  
tow ers ( superv ision th at w as already  m ade b y  th e operator) .  Th ey  also presc rib ed 
prev entiv e m easures for m aintaining  th e lev el b elow  th e fix ed lev els,  and th e 
arrang em ents to b e tak en b y  th e operator in c ase th ese lev els are ex c eeded.  
E q uipm ent and installations sim ilar to c onv entional c ooling  industrial installations,  
for instanc e,  and w h ic h  are not nec essary  for th e operation of th e B NI ,  are c ov ered 
b y  a reg ulation,  w h ic h  is spec ific  for installation c lassified on env ironm ental 
protec tion g rounds.  
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A r t .  7  – L e g i s l a t i v e  a n d  R e g u l a t o r y  F r a m e w o r k  
 
Seq .  No  
26  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h ic h  form al proc edures are foreseen to update th e national reg ulatory  fram ew ork  
c ontinuously  in ac c ordanc e w ith  th e new est state of sc ienc e and tec h nolog y ?  How  
are rec om m endations issued b y  international institutions inc orporated into th e 
national reg ulatory  fram ew ork ?   

Answ er Th e National reg ulatory  fram ew ork  is reg ularly  updated b y  th e F renc h  Nuc lear 
Safety  Auth ority  ( ASN) .  ASN driv es its m odific ations from  th e outputs of its 
partic ipation to national and international w ork sh ops and of its national and 
international w atc h .   
B esides th e reg ulatory  fram ew ork ,  lic enses are updated ev ery  ten y ears,  on th e 
b asis of a g lob al c onfrontation of th e c onc eption and fab ric ation h y poth esis to th e 
new est state of tec h nolog y  ( periodic  safety  rev iew ) .  Th is periodic  safety  rev iew  
insures th e h ig h est lev el of safety .   
ASN w idely  c ollab orates to th e E uropean h arm oniz ation w ork s led b y  th e W E NRA 
assoc iation.  Th is w ork  is dev oted to determ ine c om m on standard lev els of safety ,  
w h ic h  w ould b e inc orporated b y  2010 w ith in th e F renc h  reg ulatory  fram ew ork .  

 
Seq .  No  
27  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
7. 2& 7. 3,  p25 to 36  

Q uestion/  
Com m ent 

Th e c urrent status and sc ope of L eg islation,  Dec rees,  Ministerial O rders and 
Reg ulations related to Nuc lear I nstallation c onstruc tion,  operation,  
dec om m issioning  and E m erg enc y  P lanning  appear to b e in a c onsiderab le state of 
flux  ( referenc e sec tions 7. 2,  7. 3,  15. 1,  16. 5. 4)  - apparently  related to th e afterm ath  
of th e 2002 c onsolidation of responsib ilities for Nuc lear Safety  and Radiation 
P rotec tion w ith  ASN.  Th e ASN B asic  Safety  Rules ( RF S - see Appendix  2 - 
sec tion A. 2. 2)  seem  to b e eq uiv alent to Reg ulatory  Standards or Guides.  Th ere 
does not appear to b e a fram ew ork  for th e B asic  Safety  Rules,  th ey  appear to b e 
stand alone ad- h oc  doc um ents,  h enc e it is diffic ult to see if th ere are im portant 
issues not addressed.  
 
P lease elab orate as to w h eth er F ranc e w ould c onsolidate th e b asis for Reg ulating  
Nuc lear P ow er P lant O peration into a sing le piec e of leg islation to c larify  and 
rationaliz e th e apparent c om plex ity  of th e c urrent situation referenc ing  suc h  a w ide 
v ariety  of spec ific  and non-spec ific  leg al instrum ents and am endm ents ( see 
Appendix  2)  and suc h  a w ide div ersity  of responsib le c onsultativ e b odies and 
c om m ittees ( see sec tion 8) .   

Answ er ASN reg ularly  updates its reg ulatory  fram ew ork  ( see b elow ) .  
A new  leg islativ e Ac t h as b een prepared a few  y ears ag o,  w h ic h  is under 
c onsideration b y  th e F renc h  P arliam ent.  
Conc erning  reg ulation ex isting  only  as " Ministerial dec isions" ,  ASN w ill update its 
reg ulatory  fram ew ork  b y  2010,  espec ially  in order to h arm oniz e its reg ulatory  
fram ew ork  ac c ording  to th e ong oing  W E NRA h arm oniz ation w ork .  
ASN is also c urrently  reorg aniz ing  its B asic  Safety  Rules ( RF S)  as Guides,  w ith in 
a struc ture m ore direc tly  inspired b y  I AE A standards.  
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Read also answ er to q uestion No 26: 
Th e National reg ulatory  fram ew ork  is reg ularly  updated b y  th e F renc h  Nuc lear 
Safety  Auth ority  ( ASN) .  ASN driv es its m odific ations from  th e outputs of its 
partic ipation to national and international w ork sh ops and of its national and 
international w atc h .   
B esides th e reg ulatory  fram ew ork ,  lic enses are updated ev ery  ten y ears,  on th e 
b asis of a g lob al c onfrontation of th e c onc eption and fab ric ation h y poth esis to th e 
new est state of tec h nolog y  ( periodic  safety  rev iew ) .  Th is periodic  safety  rev iew  
insures th e h ig h est lev el of safety .   
ASN w idely  c ollab orates to th e E uropean h arm oniz ation w ork s led b y  th e W E NRA 
assoc iation.  Th is w ork  is dev oted to determ ine c om m on standard lev els of safety ,  
w h ic h  w ould b e inc orporated b y  2010 w ith in th e F renc h  reg ulatory  fram ew ork .  

 
Seq .  No  
28  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
P 23. Ch 7 

Q uestion/  
Com m ent 

Does th e safety  auth ority  utiliz e prob ab ilistic  risk  assessm ent w h en rev iew ing  and 
approv ing  w aiv ers?  W h at is th e proc ess of approv ing  w aiv ers and is th e w aiv er 
v alid for spec ific  plant or spec ific  reac tor ty pe?   

Answ er As m entioned in th e report ( § 19. 2. 2,  p.  118;  § 19. 3. 1,  p.  124 and § 19. 4. 1. 2. 2,  p.  
128)  any  w aiv er from  th e Tec h nic al O perating  Spec ific ations m ust b e ex c eptional.  
Depending  on th e situation,  a w aiv er c an b e plant or reac tor ty pe spec ific  and 
g enerally  speak ing ,  th e proc ess of it’ s approv al is as follow s: 
1.  th e lic ensee ask s for a w aiv er and prov ides th e follow ing  elem ents to support 

h is dem and : 
- th e reasons and m otiv ations for departing  from  th e rule,  
- an analy sis of th e dev iation c onseq uenc es on safety ,  
- c ounterm easures to lim it th e c onseq uenc es,  
- th e sc h eduled outag e tim e.  

2.  ASN approv es or rej ec ts th e w aiv er b ased on th e ex am ination of th e lic ensee’ s 
risk  analy sis.  

I n th is reg ard,  P SA is an elem ent am ong  oth ers th at is used b y  ASN w h en 
rev iew ing  a w aiv er in order to m ak e sure th at th e inc rease in c ore dam ag e 
freq uenc y  g iv en th e unav ailab ility  c onsidered is lim ited,  tak ing  into c onsideration 
any  palliativ e m easures th at th e operator plans to im plem ent.  

 
Seq .  No  
29  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
Art.  7. 3,  P . 28 

Q uestion/  
Com m ent 

O n w h at b asis does th e Nuc lear Safety  Auth ority  plan its lic ensing  ac tiv ity  for th e 
nex t y ear?   

Answ er ASN ac tiv ities are planed b y  a th ree-y ears strateg ic  plan.  Th is m id-term  plan is 
updated ev ery  y ear.  
E ac h  div ision w ith in ASN,  c entral and reg ional div isions,  annually  prepares a plan 
inspired b y  th e m id-term  annual plan.  Th ese div ision' s plans are disc ussed b y  
Dec em b er and v alidated b y  ASN Steering  Com m ittee.  
ASN' s lic ensing  ac tiv ity  planning  is a part of th ese div ision' s plans.  
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Seq .  No  
30  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
P arag raph  7. 3. 1. 4 

Q uestion/  
Com m ent 

I s ASN satisfied th at safety  c ases for all P W Rs in F ranc e h av e adeq uately  
addressed th e issue of c orrosion near penetrations of th e upper h ead of th e reac tor 
v essel,  as found in th e Dav is-B esse NP P  in 2002?   

Answ er F irstly ,  it is w orth w h ile to note ( as m entioned in th e report § 14. 1. 3. 3,  p.  69)  th at as 
soon as 1989,  th at is tw o y ears b efore th e only  CRDM noz z le leak  h av ing  oc c urred 
in F ranc e ( and 13 y ears b efore th e Dav is B esse ev ent) ,  th e ASN h ad already  
disc ov ered th e issue of th e possib le leak  in penetration of reac tor v essel h eads and 
h ad req uested an " I nc onel Alloy s Z ones rev iew "  on all reac tor from  th e national 
operator E DF .  
Th is rev iew  c onc erned all th e nic k el-b ased alloy  c om ponents and parts of th e m ain 
prim ary  c irc uits,  inc luding  v essel h ead penetrations.  After th e disc ov ery  of a leak  
during  B ug ey  unit-3 h y draulic  test,  not only  E dF  replac ed all th e v essel h eads w ith  
I nc onel 600 ac c ording  to th e defec ts found in inspec tion,  b ut also th e ASN 
req uested E DF  to perform  a proac tiv e assessm ent.   
Th en,  th e ASN defined new  reg ulation rules in its m inisterial order of Nov em b er 
1999.  I t also pub lish ed in Marc h  2001 a dec ision ask ing  th e utility  to define a 
g lob al strateg y  for periodic  inspec tion of th ese z ones and oth er priority  I nc onel 
z ones and th e replac em ent in due tim e of v essel h eads.  Th is strateg y  is approv ed b y  
th e ASN.  A report is prov ided eac h  y ear b y  th e operator to th e auth ority  resum ing  
th e m ain c ontrols realiz ed during  th e prev ious y ear and th eir results.  Th e strateg y  is 
th en adapted ac c ording  to th e proposal of th e utility  or th e req uest of th e ASN.  Th e 
reg ulatory  h y draulic  test sh ow ed its im portanc e during  th e 10-y early  outag e.  

 
Seq .  No  
31  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
P arag raph  7. 3. 2. 4. 1 

Q uestion/  
Com m ent 

Can ASN indic ate th e num b er of sig nific ant inc idents w h ic h  c am e to its attention 
in 2003?  Also w h at in ASN’ s v iew  w as th e m ost serious inc ident w h ic h  c am e to its 
attention?   

Answ er Q 1/  
To spec ify  w h at is m entioned in th e report ( § 19. 4. 1. 4,  p.  130)  it c an b e added th at 
for th e only  y ear 2003,  653 inc idents w ere rated on th e I NE S sc ale,  am ong  w h ic h  
503 for safety ,  166 for radioprotec tion,  and 2 reg arding  releases to th e 
env ironm ent.  O ne ev ent w as rated at lev el 2 of I NE S sc ale and 104 inc idents w ere 
rated at th e lev el 1 - th at is a proportion around 15% ,  th e oth er b eing  rated at 
lev el 0.  E v ents reported for th e protec tion of env ironm ent b ut not related to safety  
or radiolog ic al risk ,  w ere not rated on th e I NE S sc ale;  th is c onc erned 56 ev ents.  
 
Q 2/  
Th e m ost serious ev ent in 2003 w as rated at lev el 2 and w as ab out th e risk  of filter 
c log g ing  in th e w ater rec irc ulation sum ps,  w h ic h  w as g eneric  of all NP P .  
I ndeed,  studies undertak en at th e international lev el and researc h  w ork  rec ently  
c arried out in F ranc e b y  I RSN raise interrog ations on th e possib ility  of filter 
c log g ing  in th e w ater rec irc ulation sum ps,  loc ated at th e b ottom  of th e reac tor 
b uilding .  Th is c log g ing  c ould c om prom ise reac tor c ooling  during  som e ac c idents.  
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Th ese sum ps c ollec t w ater in th e ev ent of im portant leak ag e from  th e prim ary  
c irc uit during  an ac c idental situation,  in order to return it in th e safety  inj ec tion 
c irc uit and ensure reac tor c ooling .  
Tak ing  into ac c ount th e potential im pac t th at th is ph enom enon c ould h av e for 
safety ,  th e ASN dec ided to rate it at lev el 2 on th e I NE S sc ale.  

 
Seq .  No  
32  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
p. 10 &  p28-29 

Q uestion/  
Com m ent 

Referenc e: 2. 3. 6 and 2. 3. 7 
Q 1: Th e ASN tog eth er w ith  E DF  c ontinues to im prov e th e nuc lear installation 
safety  from  lessons learned and from  introduc ing  new  tec h nolog ies.  I f I  m ay  c all it 
‘ b ac k -fitting ’ ,  do y ou h av e som e leg islativ e req uest( s)  to do th e ‘ b ac k -fitting ’ ?   

Answ er As indic ated in th e report ( pag e 68) ,  in th e F renc h  reg ulation sy stem ,  th ere is th e 11 
Dec em b er 1963 dec ree on B NI s th at,  in its artic le 5,  addresses th is issue in relation 
to P eriodic  safety  rev iew  and c onseq uent m odific ations.  Th ere are also prov isions 
in th e 3 Septem b er 1979 Ministerial letter on safety  m easures to apply  on 
900 MW e and 1300 MW e reac tors th at req uire th at c onc lusions draw n from  
c onstruc tion and operation ex perienc e,  along  w ith  lessons learnt from  inc idents or 
ac c idents oc c urred in F ranc e or ab road,  from  researc h  prog ram m e c onduc ted in 
F ranc e or ab road,  b e tak en into ac c ount in order to enh anc e th e safety  lev el of 
NP P s.  
Moreov er,  in th e fram ew ork  of th e h arm onisation w ork  w ith in W E NRA ( W estern 
E uropean Nuc lear Reg ulators’  Assoc iation) ,  it is planned to add new  req uirem ents 
in our reg ulation sy stem  to c ov er m ore spec ific ally  th e issue of b ac k -fitting .  

 
Seq .  No  
33  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  

Q uestion/  
Com m ent 

Referenc e: 7 L eg islativ e and reg ulatory  fram ew ork ;   
“ th e Direc torate General for Nuc lear Safety  and Radiation P rotec tion is 
responsib le,  w ith in its field of c om petenc e th roug h  ( 12. )  c ontrib uting  to 
inform ation of th e pub lic  on issues related to nuc lear safety  and radiation 
protec tion”  
7. 3. 3. 2 F orm alisation of ASN dec isions and form al notic es;  
“ b oth  dec isions and form al notic es are m ade pub lic ,  notab ly  v ia th e ASN w eb -site 
( w w w . asn. g ouv . fr) ”  
 
Q 1: B y  w atc h ing  th e ab ov e m entioned ASN w eb -site,  one c an easily  g rasp th at 
ev ents/ failures w ith  th e I NE S rating  are reported ab out 700/ y ear and inform ation 
notes are issued ab out 15/ y ear in av erag e.  Reg arding  th e ev ents inform ation,  w e 
w ould lik e to k now  m ore inform ation e. g .  th e root-c ause of th e ev ents.  Do y ou 
h av e a future plan for th e pub lic  of disc losing  m ore detailed ev ents inform ation?   
Q 2.  I t is also reported in 7. 3. 3. 2 of form alisation of ASN dec isions and form al 
notic es th at w h en a partic ular site is c onc erned,  th e L oc al I nform ation Com m ittee 
( CL I )  is inform ed.  W ould y ou ex plain ab out th e m em b er of th e CL I  ( num b er and 
w h at k ind of people th ey  are)  and ab out th e inform ation disc losure sy stem  in th e 
CL I ?   

Answ er Q 1: 
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W e ac k now ledg e th at,  at least for a non-F renc h  speak ing  reader,  to th e c ontrary  to 
th e statem ent inc luded in th e q uestion,  it is ab solutely  not " easy  to g rasp"  on th e 
ASN w eb site th at inform ation is indeed g iv en to th e pub lic  for th e ab out 700 
ev ents rated eac h  y ear on th e I NE S sc ale.   
I ndeed E ng lish  v ersions of ev ent inform ation notes ( th e only  ones " easy  to g rasp" ,  
sinc e th ey  are m entioned on th e front pag e)  are issued only  around 15/ y ear sinc e 
th ey  are lim ited to I NE S lev el 2 ev ents and to ev ents h av ing  im pac t on foreig n 
c ountries,  i. e.  transport ev ents and lost sourc es ( th ey  are also reported to I AE A 
NE W S sy stem ) .  
I n addition to th is " international inform ation" ,  inform ation ab out eac h  of th e ev ents 
rated at I NE S lev el 1 is also g iv en ( in F renc h !)  on our w eb site under th e c onc erned 
fac ility : for instanc e,  for th e y ear 2003,  and lim iting  to only  P W R nuc lear pow er 
reac tors,  104 ev ent reports c an b e found ( 13 g eneric  ev ents inform ation and th e 91 
oth er ev ents inform ation loc ated under th e 19 E DF  sites) .  F inally ,  as reg ards th e 
ev ents rated at I NE S lev el 0,  th ere is no spec ific  inform ation notic e ( sinc e th ere are 
of low  im portanc e and m edias do not sh ow  any  interest on th em )  b ut all th e related 
inform ation c an b e found inside th e ab out 700/ y ear follow -up letters from  b asic  
nuc lear installation inspec tions ( w h ere it is disc ussed tog eth er w ith  oth er topic s)  
w h ic h  are also m ade av ailab le to th e pub lic  sinc e 2002: th ese follow -up letters are 
found ( in F renc h !)  on our w eb site under th e dedic ated part to eac h  of th e B asic  
nuc lear installation.   
All tog eth er th at m ak es eac h  y ear around 3, 000 pag es of inform ation av ailab le to 
th e pub lic ,  w h ic h  are related to ev ents and anom alies oc c urring  in F renc h  B asic  
Nuc lear I nstallations.  I n addition ASN answ er to any  spec ific  supplem entary  
inform ation req uested b y  th e P ub lic  ( m ainly  th roug h  th e L oc al Com m ittees for 
I nform ation – CL I ) .  
 
Q 2: 
L oc al I nform ation Com m ittees ( CL I )  are m ade of elec ted people from  th e General 
Counc il ( Assem b ly  g ov erning  th e L oc al Departm ent) ,  m ay ors and c onc erned 
representativ es,  m em b ers of env ironm ental protec tion assoc iations and 
representativ es from  soc io-ec onom ic  ac tors.  Representativ es from  th e nuc lear 
operators as w ell as from  th e ASN attend th e m eeting s.  
Th e detailed c om position of th e Com m ittee and th e num b er of m em b ers v ary  from  
one site to an oth er ( ty pic ally  from  20 to 70 people) .  Generally  elec ted people 
( m ay ors,  loc al and national representativ es)  represent h alf of th e Com m ittee and 
one of th em  c h airs th e Com m ittee.  
Th e w ork ing  m eth ods are v arious: som e Com m ittees h av e set-up w ork ing  g roups 
spec ialised on spec ific  topic s,  oth er m eet only  in plenary  sessions.  
I nform ation prov ided to CL I  c om es from  one side from  th e operators,  w h ic h  
prov ide reg ularly  reports on th e operation of th eir installations,  on ev ents or 
inc idents h av ing  oc c urred,  on im portant w ork s im plem ented and on th e oth er side 
from  P ub lic  Auth orities and notab ly  from  th e ASN.  CL I  m em b ers m ay  g o w ith  
ASN inspec tors during  som e inspec tions.  I n addition loc al ASN representativ es 
( Reg ional Div isions for Nuc lear Safety  and Radiation P rotec tion)  k eep th e CL I  
c h airm an of any  dec ision related to th e nuc lear installation lik ely  to b e of interest 
for it.  
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Seq .  No  
34  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h at is th e ex ac t c riteria w h ic h  y ou use to disting uish  pow er reac tor and researc h  
reac tor ?   
W h at' s th e differenc e in lic ensing  proc edure,  tec h nic al safety  standards and 
reg ulatory  inspec tion b etw een th e tw o?  

Answ er I n F ranc e th ere is no leg al distinc tion b etw een pow er reac tors and researc h  reac tors 
sinc e th ey  are b oth  leg ally  defined as B asic  Nuc lear I nstallations ( B NI )  and are 
sub j ec t to th e tw o sam e ty pes of reg ulations: 

- lic ensing  proc edures;  
- tec h nic al rules.  

Th e lic ensing  proc edures are defined b y  dec ree 63-1228 of 11 Dec em b er 1963 and 
apply  eq ually  to nuc lear pow er plants and to researc h  reac tors.  Th is dec ree notab ly  
prov ides for an auth orisation dec ree proc edure follow ed b y  a series of lic enc es 
issued at k ey  points in th e plant’ s lifetim e: fuel loading  or pre-c om m issioning  
stag es,  c om m issioning ,  final sh utdow n,  dism antling .  Th e tec h nic al nature of th e 
B NI  is m entioned in th e auth orisation dec ree.  
Th e g eneral tec h nic al reg ulations,  b ased on artic le 10a of th e prev iously  m entioned 
dec ree of 11 Dec em b er 1963,  c urrently  c ov er four m aj or sub j ec ts: pressure v essels,  
q uality  org anisation,  B NI  w ater intak e and effluent release and ex ternal h az ards 
and detrim ental effec ts related to B NI  operation.  Som e new  orders are on 
preparation.  Th e orders apply  to all B NI .  
Th e Nuc lear Safety  Auth ority  ( ASN)  also issues B asic  Safety  Rules ( RF S)  on 
v arious tec h nic al sub j ec ts,  c onc erning  b oth  P W Rs and oth er B NI s.  Th ese rules 
c onstitute rec om m endations defining  th e safety  aim s to b e ac h iev ed and desc rib ing  
ac c epted prac tic e th e ASN deem s c om patib le w ith  th ese aim s.  Th ere are c urrently  
ab out forty  B asic  Safety  Rules.  Th ey  are not,  stric tly  speak ing ,  reg ulatory  
doc um ents.  Rules laid dow n in th is c ontex t are partic ularly  flex ib le,  allow ing  for 
tec h nic al adv anc es and new  k now -h ow ,  and m ay  apply  spec ific ally  to pow er 
reac tors or to B NI s oth er th an pow er reac tors ( e. g .  RF S on th e c onfinem ent) .  
Th e reg ulatory  inspec tion is of th e sam e nature for b oth  ty pes of B NI s.  

 
Seq .  No  
35  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
A7. 3. 2. 1. 2 P 33 

Q uestion/  
Com m ent 

Th e data of inspec tions b y  ASN sh ow s th at num b er of unannounc ed inspec tions 
h as inc reased up to 25%  of total inspec tions b y  th e y ear 2003.  F urth er,  th e num b er 
of inspec tions in “ F ire P rotec tion”  area during  th e y ear 2003 are forty  six  ( 46)  
w h ic h  are m ore th an doub le th e inspec tions perform ed in any  oth er inspec tion area 
during  a y ear.  F ranc e m ay  elab orate: 
•  W h at is th e rationale for g radually  inc reasing  unannounc ed inspec tions?   
•  Does th is inc rease in num b er of unannounc ed inspec tions is a part of enh anc ing  
reg ulatory  effec tiv eness or th ese are reac tiv e inspec tions in response to spec ific  
inc idents/ situations?  
•  How  th e lic ensees v iew  th is inspec tion strateg y  of ASN reg arding  preparation for 
th e inspec tions and av ailab ility  of nec essary  resourc es for th e inspec tion,  m utual 
trust in th e b est interest of safety ?  
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•  W h at h as led to inc reased num b er of inspec tions in fire protec tion,  a safety  
related sy stem ?   

Answ er A m inim al periodic ity  of inspec tion,  ac c ording  to topic s of a definite list,  is 
req uired for eac h  B NI  and eac h  nuc lear site,  c alled “ h ard c ore” .  An annual 
inspec tion prog ram m e is determ ined b y  th e ASN.  I t tak es into ac c ount,  inspec tions 
already  c arried out,  DRI RE  and ASN inform ation on v arious plants and prog ress 
m ade on tec h nic al sub j ec ts under disc ussion b etw een th e ASN and th e operators.  I t 
is prepared using  a m eth odic al approac h  defining  th e h ard-c ore,  annual priority  
national topic s and suitab le c ov erag e of th e different sites.  
Th is prog ram m e is not c om m unic ated to B NI  operators.  I t inc ludes B NI ’ s nam e,  
inspec tors’  nam e,  topic  and announc ed or unannounc ed c h arac teristic .  Som e topic s 
m ay  preferab ly  b e th e sub j ec t of unannounc ed inspec tion,  suc h  as w ork  site 
inspec tions during  outag es,  solid or liq uid w aste,  fire protec tion,  radiation 
protec tion,  and em erg enc y  preparedness.  O th er topic s need lic ensee spec ialists to 
b e present: suc h  inspec tions are announc ed.   
Th ere is no leg al b asis defining  th e ratio b etw een announc ed and unannounc ed 
inspec tion.  Th e ratio g enerally  lies b etw een 15 and 25% .  
O n th e topic  of fire h az ards,  th e Nuc lear Safety  Auth ority  c arries out a larg e 
num b er of inspec tions ev ery  y ear,  b ased on prev ention,  installation desig n and fire-
fig h ting .  I t sh ould b e noted th at th e order of 31 Dec em b er 1999,  w h ic h  spec ific ally  
applies to b asic  nuc lear installations,  in partic ular reg ulates th e fire protec tion 
aspec t and sets env ironm ental protec tion req uirem ents ( retention of fire fig h ting  
w ater,  c ontainm ent of tox ic  fum es,  etc . ) .  Th at is w h y  th e operator dec ided in 2000 
to set up a c om preh ensiv e F ire P rotec tion P lan,  th e im plem entation of w h ic h  h as to 
b e c h ec k ed.  
I n th is c onnec tion,  th e Nuc lear Safety  Auth ority  c ontinues to b e v ig ilant reg arding  
prog ress applic ation of proposals for m odernising  B NI s in response to th ese new  
req uirem ents and th roug h  an inc reased num b er of fire drills perform ed during  
unannounc ed inspec tions.  

 
Seq .  No  
36  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
p.  28-29 

Q uestion/  
Com m ent 

Th e National Report fails to m ention th e doc um ent,  w h ic h  reg ulates th e c onduc t of 
safety  rev iew .  I s th ere a doc um ent,  w h ic h  defines th e req uirem ents to th e safety  
rev iew  report and h ow  is th e q uality  assured w h ile perform ing  th e rev iew ?   

Answ er Th ere is not a spec ific  doc um ent reg ulating  th e c onduc t of safety  rev iew s.  Th e 
prov isions for suc h  a rev iew  are g iv en in sev eral tex ts,  w h ic h  are m entioned in th e 
report and w h ose th e purpose are b roader th an th e only  safety  rev iew s.  
F irstly ,  th e 10 Aug ust 1984 order on q uality  ( see report § 7. 3. 1. 3,  p.  29)  prov ides a 
g eneral fram ew ork  for prov isions to b e tak en b y  any  B NI  operator to produc e,  
ob tain and m aintain plant and operating  q uality  standards c om patib le w ith  safety  
req uirem ents.  Th is order is applic ab le to th e studies perform ed in th e fram e of th e 
periodic  safety  rev iew .  
As m entioned in th e report ( see report p.  68)  th e princ iples th at reg ulate th e 
c onduc t of periodic  safety  rev iew  are defined in th e 11 Dec em b er 1963 dec ree on 
B NI s ( artic le 5) .  Th en,  on a c ase-b y -c ase b asis ASN issues letters to th e B NI  



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 23/ 140 

operators th at define th e sc ope of th e safety  rev iew  and spec ific  issues th at h av e to 
b e c onsidered.  
F or ex am ple,  for 30-y ear safety  rev iew  for 900 MW e,  as m entioned in th e report 
( § 14. 4. 1. 3,  p.  74) ,  th e ASN issued a letter in O c tob er 2003 instig ating  th e safety  
rev iew ,  determ ining  th e sc ope and th e lim its of th e studies to b e m ade b y  E DF ,  
tog eth er w ith  th e deadlines to b e m et to enab le th e resulting  m odific ations to b e 
integ rated on th e 900 MW e reac tors during  th eir th ird ten-y early  outag es sc h eduled 
as of 2008.  Th is letter h as b een m ade pub lic  on ASN’ s internet site.   
 
Read also h ere th e answ er to q uestion n° 96: 
Hereafter are g iv en th e h eadlines of issues to b e c onsidered: 
1/ I nternal and ex ternal h az ards 

o sim ultaneous failure of eq uipm ent non desig ned to w ith stand seism ic  
c onditions 

o c onsideration of internal flooding  in sh utdow n states 
o internal ex plosion 
o fire 
o seism ic  v erific ation approac h  
o Adv erse w eath er c onditions 
o Hy droc arb on slic k  drift on riv er or seaside 

2/ Ac c ident studies and radiolog ic al c onseq uenc es 
o c old ov erpressure 
o L ong  term  ph ases assum ptions for ac c ident studies 
o Steam  g enerator tub e rupture 
o Sev ere ac c ident radiolog ic al c onseq uenc es 
o Containm ent 
o B ey ond desig n b asis eq uipm ent 
o B ac k up of Aux iliary  F eedw ater Sy stem  tank   
o P ost ac c ident surv eillanc e inform ation 

3/ Desig n of sy stem s 
o Desig n v erific ation of c iv il eng ineering  struc tures 
o F unc tioning  of P lant Radiation Monitoring  sy stem  
o Reliab ility  of h eat rem ov al sy stem  of th e fuel b uilding  
o P erform anc e of safety  inj ec tion sy stem  
o Reliab ility  of em erg enc y  c ooling  rec irc ulation func tion 

 
Seq .  No  
37  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
sec tion B ,  p 27 

Q uestion/  
Com m ent 

As w e understand th e sub sec tion 7. 2. 2. 2 only  b asic  safety  rules are not leg ally  
b inding ,  w h ile all oth ers are m andatory .  
Could y ou prov ide th e h ierarc h y  of leg islativ e fram ew ork  ( law ,  dec ree,  m inisterial 
order,  safety  rules)  and w h o issues th em ?   

Answ er As in a num b er of E uropean c ountries th e F renc h  nuc lear reg ulation is b asic ally  a 
non-presc riptiv e one,  th e reg ulation b eing  m ainly  foc ussed on ob j ec tiv e to b e m et 
and leav ing  to th e operator th e c h oic e of option to c om ply  w ith .  Th erefore th e 
stric tly  b inding  reg ulation is rath er sm all b ut of h ig h  lev el ( orders,  dec rees) .  Th e 
h ierarc h y  of leg islativ e fram ew ork  is th e follow ing : 
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 law s ( issued b y  th e P arliam ent) ,  
 dec rees ( issued th e P resident of th e Repub lic  or th e P rim e m inister) ,  
 orders ( issued b y  one or sev eral m inisters or b y  th e prefec t for loc al issues) ,  
 b asic  safety  rules,  proc edures or letters on safety  rules ( issued b y  ASN) .  

How ev er,  som e m inisterial orders m ay  b e sig ned b y  th e Direc tor General of ASN 
on b eh alf of th e Ministers in c h arg e of Nuc lear safety  and radiation protec tion.  

 
Seq .  No  
38  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
7. 3. 2. 1. 2, part B  

Q uestion/  
Com m ent 

Th e sec tion on I nspec tion Ac tiv ities in Artic le 7 sh ow s a tab le w ith  th e inspec tions 
perform ed b y  ASN from  1998 to 2003.  Alth oug h  it m ay  b e apprec iated th at th e 
total num b er is prac tic ally  th e sam e in th ose tw o y ears,  th e so-c alled unannounc ed 
inspec tions inc rease from  68 to 176.  To w h at is th is due?   

Answ er U nannounc ed inspec tions h av e appeared to b e th e b est w ay  to c h ec k  on th e field,  
and on a day -to-day  b asis,  h ow  th e operators deal w ith  safety  in norm al operation 
w ith out b eh av iour c h ang e due to th e announc ed presenc e of inspec tors.  
See also answ er as to first part of Q uestion No 35: 
A m inim al periodic ity  of inspec tion ac c ording  to topic s of a definite list is req uired 
for eac h  B NI  and eac h  nuc lear site,  c alled “ h ard c ore” .  An annual inspec tion 
prog ram m e is determ ined b y  th e ASN.  I t tak es into ac c ount,  inspec tions already  
c arried out,  DRI RE  and ASN inform ation on v arious plants and prog ress m ade on 
tec h nic al sub j ec ts under disc ussion b etw een th e ASN and th e operators.  I t is 
prepared using  a m eth odic al approac h  defining  th e h ard-c ore,  annual priority  
national topic s and suitab le c ov erag e of th e different sites.  
Th is prog ram m e is not c om m unic ated to B NI  operators.  I t inc ludes B NI ’ s nam e,  
inspec tors’  nam e,  topic  and announc ed or unannounc ed c h arac teristic .  Som e topic s 
m ay  preferab ly  b e th e sub j ec t of unannounc ed inspec tion,  suc h  as w ork  site 
inspec tions during  outag es,  solid or liq uid w aste,  fire protec tion,  radiation 
protec tion,  and em erg enc y  preparedness.  O th er topic s need lic ensee spec ialists to 
b e present: suc h  inspec tions are announc ed.   
Th ere is no leg al b asis defining  th e ratio b etw een announc ed and unannounc ed 
inspec tion.  Th e ratio g enerally  lies b etw een 15 and 25% .  

 
Seq .  No  
39  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
pag e 32 

Q uestion/  
Com m ent 

Y ou w rite th at annual inspec tions are eith er announc ed to th e operator a few  w eek s 
b eforeh and or m ay  b e unannounc ed.  W h at is th e leg al b asis?   

Answ er Sam e Answ er as to first part of Q uestion No 35: 
A m inim al periodic ity  of inspec tion ac c ording  to topic s of a definite list is req uired 
for eac h  B NI  and eac h  nuc lear site,  c alled “ h ard c ore” .  An annual inspec tion 
prog ram m e is determ ined b y  th e ASN.  I t tak es into ac c ount,  inspec tions already  
c arried out,  DRI RE  and ASN inform ation on v arious plants and prog ress m ade on 
tec h nic al sub j ec ts under disc ussion b etw een th e ASN and th e operators.  I t is 
prepared using  a m eth odic al approac h  defining  th e h ard c ore,  annual priority  
national topic s and suitab le c ov erag e of th e different sites.  
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Th is prog ram m e is not c om m unic ated to B NI  operators.  I t inc ludes B NI ’ s nam e,  
inspec tors’  nam e,  topic  and announc ed or unannounc ed c h arac teristic .  Som e topic s 
m ay  preferab ly  b e th e sub j ec t of unannounc ed inspec tion,  suc h  as w ork  site 
inspec tions during  outag es,  solid or liq uid w aste,  fire protec tion,  radiation 
protec tion,  and em erg enc y  preparedness.  O th er topic s need lic ensee spec ialists to 
b e present: suc h  inspec tions are announc ed.   
Th ere is no leg al b asis defining  th e ratio b etw een announc ed and unannounc ed 
inspec tion.  Th e ratio g enerally  lies b etw een 15 and 25% .  

 
Seq .  No  
40  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
7. 2. 2. 3 p. 28 

Q uestion/  
Com m ent 

Th e National Report states th at ASN w ill reac h  its c onc lusions on th e 2000 edition 
of th e RCC-M c ode ( c onc erning  m ec h anic al eq uipm ent)  in 2004.  W h at c onc lusions 
h av e b een reac h ed on th is rev ised industry  c ode for m ec h anic al eq uipm ent?   

Answ er Contrary  to w h at w as ex pec ted at th e tim e of w riting  th e 3rd CNS report,  th e 
proc ess eng ag ed b y  AF CE N of b ring ing  th e F renc h  RCC-M c ode into line w ith  th e 
E uropean E TC-M c ode is not still c om pleted.  Th erefore ASN h as delay ed its 
c onc lusions,  w h ic h  w ill b e pub lish ed afterw ards.  

 
Seq .  No  
41  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
7. 3. 2. 1. 1 p. 32 

Q uestion/  
Com m ent 

Th e statem ent th at ASN inspec tions are “ neith er sy stem atic  nor ex h austiv e”  is 
som ew h at surprising .  Th ere m ay  b e som eth ing  lost in th e translation h ere,  w h ic h  is 
perh aps intended to c onv ey  th e idea th at inspec tion b y  th e reg ulatory  b ody  is 
alw ay s a sam pling  proc ess w h ic h  c an nev er b e g uaranteed to detec t 100%  of non-
c om plianc es b y  th e lic ensee.  W ould F ranc e please ex pand and c larify  w h at w as 
m eant b y  th e statem ent th at inspec tions are “ neith er sy stem atic  nor ex h austiv e” ?   

Answ er F irstly  it m ay  b e rec alled th at th e princ iple of responsib ility  ( set in Artic le 9 of th is 
Conv ention)  states th at responsib ility  for h az ardous ac tiv ities lies prim arily  w ith  
th ose perform ing  th em  ( operator)  and not w ith  th e pub lic  auth orities or oth er 
parties.  
I n th at sense,  as sug g ested in th e q uestion,  an ASN inspec tion c onsists in c h ec k ing  
w ith  a " sam pling  proc ess"  th e ob serv anc e of th e reg ulation and th e applic ab le 
tec h nic al doc um ents,  and in addition to m ak e sure th at th e operator ex erts h is full 
responsib ility .  So it c an b e said th at an inspec tion is neith er sy stem atic  nor 
ex h austiv e: th e inspec tor team  nev er ex pec t to c h ec k  a 100%  of c om plianc es b y  th e 
lic ensee.  

Seq .  No  
42  

Country   
 

Artic le  
Artic le 7 

Ref.  in National Report  
7. 3. 2. 1. 2 p. 33 

Q uestion/  
Com m ent 

Th e tab le on th is pag e sh ow s a sig nific ant inc rease in th e proportion of 
unannounc ed inspec tion perform ed b y  th e ASN.  W h at are th e reasons for th is 
sig nific ant inc rease?  Hav e unannounc ed inspec tions b een found to b e m ore 
effec tiv e?  Are th ey  m ore effic ient?  O n w h at topic  are th e unannounc ed inspec tions 
c onc entrated?   

Answ er U nannounc ed inspec tions h av e appeared to b e th e b est w ay  to c h ec k  on th e field,  
and on a day -to-day  b asis,  h ow  th e operators deal w ith  safety  in norm al operation 
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w ith out b eh av iour c h ang e due to th e announc ed presenc e of inspec tors.  
See also answ er as to first part of Q uestion No 35: 
A m inim al periodic ity  of inspec tion ac c ording  to topic s of a definite list is req uired 
for eac h  B NI  and eac h  nuc lear site,  c alled “ h ard c ore” .  An annual inspec tion 
prog ram m e is determ ined b y  th e ASN.  I t tak es into ac c ount,  inspec tions already  
c arried out,  DRI RE  and ASN inform ation on v arious plants and prog ress m ade on 
tec h nic al sub j ec ts under disc ussion b etw een th e ASN and th e operators.  I t is 
prepared using  a m eth odic al approac h  defining  th e h ard c ore,  annual priority  
national topic s and suitab le c ov erag e of th e different sites.  
Th is prog ram m e is not c om m unic ated to B NI  operators.  I t inc ludes B NI ’ s nam e,  
inspec tors’  nam e,  topic  and announc ed or unannounc ed c h arac teristic .  Som e topic s 
m ay  preferab ly  b e th e sub j ec t of unannounc ed inspec tion,  suc h  as w ork  site 
inspec tions during  outag es,  solid or liq uid w aste,  fire protec tion,  radiation 
protec tion,  and em erg enc y  preparedness.  O th er topic s need lic ensee spec ialists to 
b e present: suc h  inspec tions are announc ed.   
Th ere is no leg al b asis defining  th e ratio b etw een announc ed and unannounc ed 
inspec tion.  Th e ratio g enerally  lies b etw een 15 and 25% .  

 
Seq .  No  
43  

Country   
 

Artic le  
Artic le 7. 1 

Ref.  in National Report  
pag e 25 

Q uestion/  
Com m ent 

Y ou w rite th at F ranc e w ill g et a new  law  on transparenc y  and sec urity  in th e 
nuc lear field.  W h en w ill it enter into forc e?  How  w ill it h andle delic ate q uestions 
lik e: h ow  to deal w ith  b usiness sec rets;  h ow  to dec ide w h ic h  inform ation m ust b e 
protec ted and w h ic h  inform ation m ust b e open for th e pub lic ?   

Answ er Th e draft law  on transparenc y  and sec urity  in th e nuc lear field is to b e disc ussed 
w ith in th e F renc h  Senate in 2005.  
I t w ill h andle c onflic ts w ith  c om m erc ial and sec urity  sec rets b y  restric ting  
transparenc y  to inform ation unrelated to th em .  Suc h  a restric tion c urrently  ex ists 
w ith in F renc h  leg islativ e fram ew ork ,  as,  b y  L aw ,  any  F renc h  c itiz en is em pow ered 
to ask  for th e transm ission of any  doc um ent produc ed b y  th e Adm inistration.  

 
Seq .  No  
44  

Country   
 

Artic le  
Artic le 7. 2. 1 

Ref.  in National Report  
Sec t.  7. 2. 2. 1 pg .  27 

Q uestion/  
Com m ent 

I n Sec tion 7. 2. 2. 1,  General tec h nic al reg ulation,  it is m entioned th at th e c urrent 
b ody  of g eneral tec h nic al reg ulations w ill soon b e c h ang ing ,  as th e DGSNR is 
w ork ing  on “ b roadening  th e sc ope of applic ation. ”  I t follow s th at th ree orders are 
under preparation,  one of w h ic h  inv olv es nuc lear pressure v essels.  P lease prov ide 
details ab out th is order c onc erning  nuc lear pressure v essels.   

Answ er Th e order in preparation c onc erning  nuc lear pressure v essels,  m entioned in Sec tion 
7. 2. 2. 1 of th e report,  is ab out eq uipm ent,  w h ic h  is espec ially  b uilt for nuc lear 
applic ations.  Th e ob j ec tiv e of th is order is to desc rib e th e c onditions of th e desig n,  
th e m anufac turing ,  th e im plem entation and th e operation of th is eq uipm ent.  Th e 
desig n and m anufac turing  of m ain prim ary  sy stem  and sec ondary  sy stem  are a 
spec ific  issue of th is tex t,  w h ile th e operation of th ese sy stem s is reg ulated b y  th e 
m inisterial order of Nov em b er 10th ,  1999.  
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Seq .  No  
45  

Country   
 

Artic le  
Artic le 7. 2. 3 

Ref.  I n National Report  
p. 32 

Q uestion/  
Com m ent 

Referenc e: 7. 3. 2. 1 I nspec tion 7. 3. 2. 1. 1 P rinc iples and ob j ec tiv es 
I n inspec ting ,  please let us k now  ab out relation w ith  risk  inform ation.  
Q 1: W h en y ou c onduc t inspec tion,  h ow  do y ou apply  risk  inform ation to y our 
inspec tions?  
Q 2: Do y ou use risk  inform ation in th e inspec tion planning  and th e assessm ent of 
inspec tion results?   

Answ er Q 1/  ASN does not apply  " risk  inform ation"  – w ith  th e c om m on understanding  of 
P SA results - in its inspec tions.  
 
Q 2/  
ASN does not use " risk  inform ation"  – w ith  th e c om m on understanding  of P SA 
results - in its inspec tion planning  neith er in th e assessm ent of inspec tion results.   
An ASN inspec tion c onsists in c h ec k ing  th at th e operator c om plies satisfac torily  
w ith  safety  and radiation protec tion prov ision req uirem ents.  I t is neith er sy stem atic  
nor ex h austiv e and its purpose is to detec t spec ific  dev iations or non-c onform anc es 
tog eth er w ith  any  sy m ptom s sug g esting  a g radual dec line in plant safety .  Th ey  
m ostly  tak e plac e on nuc lear sites,  b ut m ay  also b e c arried out at operator 
Corporate eng ineering  offic es,  at th e w ork sh ops and desig n departm ents of a 
sub c ontrac tor or at th e c onstruc tion sites or at fac tories and w ork sh ops w h ere 
v arious safety -related c om ponents are m anufac tured.   
A larg e num b er of nuc lear plant sy stem s c ontain pressurised fluids and are 
c onseq uently  sub j ec ted to th e g eneral pressure v essel reg ulations.  As reg ards th e 
c entral g ov ernm ent auth orities,  applic ation of th ese reg ulations is m onitored b y  th e 
ASN for pressure v essels c ontaining  radioac tiv e produc t.  Am ong  th e pressure 
v essels w ith in th e sc ope of ASN superv ision,  th e m ain prim ary  and sec ondary  
c irc uits of th e 58 E DF  P W Rs are of partic ular im portanc e and th eir in-serv ic e 
b eh av iour is one of th e k ey s to nuc lear pow er plant safety .  ASN superv ision of 
th ese sy stem s is c onseq uently  v ery  spec ific .  I t is b ased: 
–  for th e desig n and c onstruc tion stag e,  on th e m inisterial order of 26 F eb ruary  

1974,  c onc erning  th e m ain prim ary  sy stem ,  and on B asic  Safety  Rule I I . 3. 8 
( 1990) ,  c onc erning  th e m ain sec ondary  sy stem ;  

–  for th e operating  stag e,  on th e m inisterial order of 10 Nov em b er 1999,  c ov ering  
req uirem ents for b oth  th ese sy stem s.   

P ressure v essel operation is c ov ered b y  superv ision partic ularly  foc used on non-
destruc tiv e tests,  m aintenanc e operations,  th e h andling  of non-c onform anc es 
affec ting  th ese sy stem s and periodic  req ualific ation of th em .  

 
Seq .  No  
46  

Country   
 

Artic le  
Artic le 7. 2. 3 

Ref.  in National Report  
p. 134 

Q uestion/  
Com m ent 

Referenc e : 20. 2 I nternational c o-operation m easures 
Q 1: Reg arding  th e I AE A Safety  Standards,  do y ou h av e in th e ASN som e sy stem  
e. g .  a c om m ittee in order to inv estig ate and/ or im plem ent th em  into th e F renc h  
reg ulations?   

Answ er ASN ex ec utiv es do partic ipate to th e I AE A safety  standards Com m ittees and 
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Com m ission.  I AE A Safety  standards are th erefore w ell-k now n and are g enerally  in 
line w ith  th e F renc h  reg ulation.  Th eir rec om m endations are im plem ented w ith in 
th e ASN org aniz ation or w ith in th e F renc h  national reg ulatory  fram ew ork ,  as it is 
updated.  
E v en th oug h  no form al c om m ittee w ith in ASN inv estig ates today  th e 
im plem entation of safety  standards,  a reinforc ed struc ture for national reg ulatory  
fram ew ork  updating  is under study .  
Meanw h ile,  ASN is preparing  itself for an I RRT m ission.  Th e I RRT proj ec t self-
assessm ents w ill ob v iously  lead to th e reinforc em ent of th e im plem entation of 
org aniz ational safety  standards w ith in F renc h  reg ulatory  sy stem .  

 
Seq .  No  
47  

Country   
 

Artic le  
Artic le 7. 2. 3 

Ref.  in National Report  
Sec t.  7. 3. 1. 1 pg .  29 

Q uestion/  
Com m ent 

I t states th at on-th e-spot superv ision ( inspec tion)  is prov ided at th e nuc lear plants 
b y  personnel from  th e Reg ional Div isions ( DSNR)  of th e Direc torate General for 
Nuc lear Safety  and Radiation P rotec tion ( DGSNR) .  I t follow s th at DSNR 
personnel are in c onstant c ontac t w ith  th e nuc lear operators,  and after step-b y -step 
ob serv ation of th e m aintenanc e and refueling  outag es,  th e ASN h as to g rant 
auth oriz ation for restart.  P lease disc uss th is auth oriz ation proc ess furth er.  I s th ere a 
w ritten doc um entation th at ac c om panies th is?  W h ose input is it b ased upon?  And 
at w h at lev el in th e ASN is th is proc ess c arried out?  ( P g .  35,  Sec tion 7. 3. 4. 2)   

Answ er F our m onth s b efore a m aintenanc e and refuelling  outag e,  th e plant operator sends 
to th e ASN,  and to its Tec h nic al Support O rg anisation I RSN,  th e planning  of th e 
m aintenanc e operations prog ram m ed on th e prim ary  and sec ondary  c irc uits.  
ASN v alidates th is prog ram ,  after c h ec k ing  it inc ludes th e nec essary  m aintenanc e.  
During  th e outag e,  DSNR inspec tors follow  th e g ood im plem entation of th e 
m aintenanc e planning .  Th ey  random ly  inspec t on-th e-spot th e b asic  m aintenanc e 
operations,  and th ey  alm ost sy stem atic ally  inspec t th e m aj or m aintenanc e 
operations ( rem ov al of steam  g enerators,  for ex am ple) .  
All operations on prim ary  and sec ondary  c om ponents lead th e operator to produc t: 
- non-destruc tiv e c ontrols reports ;  
- c alc ulation notes on th e k inetic s of dev elopm ent of th e detec ted defec ts.   
Th ese doc um ents are rev iew ed and v alidated during  th e outag e b y  ASN ( DSNR 
inspec tors,  DGSNR div isions,  m ostly  B CCN) ,  and I RSN.  
After refuelling ,  th e transition ab ov e 110° C ( Celsius)  of th e prim ary  c irc uit 
req uires th e ASN approv al under th e Nov em b er 11,  1999 Ministerial order.  Th e 
plant operator m ust ask  for th is approv al b efore th is transition.  
A 1982 ASN dec ision states th at ASN auth oriz es th e reac tor' s nuc lear div erg enc e,  
after ex am ination b y  I RSN,  DSNR and DGSNR div isions of th e on-th e-spot 
inspec tions results,  c ontrol reports and c om pleteness of th e m aintenanc e planning .  
Th e auth oriz ation is g ranted b y  th e Direc tor General or h is deputies,  after proposal 
b y  DSNR,  w h ic h  inc ludes I RSN ex pertise,  and v alidation b y  DGSNR' s reac tors 
div ision.  
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A r t .  8  – R e g u l a t o r y  B o d y  
 
Seq .  No  
48  

Country   
 

Artic le  
Artic le 8 

Ref.  in National Report  

Q uestion/  
Com m ent 

Th e num b er of 312 staff ( eq ualling  5 staff per NP P  unit)  in th e F renc h  Nuc lear 
Safety  Auth ority  is a rath er low  num b er.  W h at are th e reasons for th is?   

Answ er Th e F renc h  Nuc lear Safety  Auth ority  ( ASN)  is th e nuc lear reg ulatory  b ody .  ASN 
inspec ts,  auth oriz es and c ontrols radiation protec tion and nuc lear safety  in F ranc e.  
I n addition to th is,  as m entioned in th e report ( § 8. 1. 4. 1,  p.  42) ,  a Tec h nic al Support 
is prov ided to ASN b y  th e I nstitute for Radiation protec tion and Nuc lear Safety  
( I RSN) .  Th e I RSN,  w h ere m ost F renc h  nuc lear safety  ex perts are g ath ered,  c ounts 
around 1500 staffs.  
O n m ost tec h nic al affairs,  ASN w ill ask  for th e ex pertise of I RSN.  Th erefore,  
F renc h  staff dev oted to nuc lear safety  and radiation protec tion is slig h tly  low er 
th an 2000 people.  
F urth er m ore,  ratio on th e sing le NP P  units m ay  not b e th e m ost sig nific ant 
indic ator as on one h and ASN also c ontrols nuc lear researc h  lab oratories,  fuel 
c y c le fac ilities and m ost of th e m edic al and industrial ac tiv ities w h ere radioac tiv e 
m aterials are im plem ented,  b ut on th e oth er h and NP P s are g rouped,  m ostly  b y  four 
units,  on a sm all num b er of sites th erefore allow ing  superv ision resourc es to b e 
used in c om m on.  

 
Seq .  No  
49  

Country   
 

Artic le  
Artic le 8 

Ref.  in National Report  
8. 1 

Q uestion/  
Com m ent 

1.  W h at does th e term  " th e latter"  in th e sec ond parag raph  of Sub artic le 8. 1 stand 
for?  
 
2.  W h at is th e b ac k g round for m erg ing  th e areas of nuc lear safety  and radiation 
protec tion in a sing le reg ulatory  b ody ?   
Did y ou ev aluate th e outc om e of reorg aniz ation of reg ulatory  auth ority  in 2002?  I f 
y es,  w h at are th e results and th e lessons learned?  

Answ er Q 1: 
" th e latter"  m eans " th e DGSNR"  in th is parag raph .  
 
Q 2: 
Th e m erg ing  of nuc lear safety  and radiation protec tion in a sing le reg ulatory  b ody  
c ontained in sev eral dec rees dated 22 F eb ruary  2002 is c onsistent w ith  th e prev ious 
proposals b y  deputy  J . -Y .  L e Dé aut,  th en Ch airm an of th e P arliam entary  O ffic e for 
th e Assessm ent of Sc ientific  and Tec h nolog ic al O ptions.   
As it w as disc ussed in details during  th e 2 n d CNS Rev iew  Meeting ,  th is reform  
aim s to unify  th e superv ision of nuc lear safety  and radiation protec tion,  to b olster 
th e resourc es dev oted to superv ision of radiation protec tion and to c larify  th e status 
of th e form er I nstitute for Nuc lear Safety  and P rotec tion ( I RSN) ,  th e tec h nic al 
support org aniz ation of th e Nuc lear Safety  Auth ority .  
Superv ision of nuc lear safety  and of radiation protec tion w as unified at tw o lev els: 
in th e reg ulatory  org aniz ations and in th eir tec h nic al support org aniz ations.  I n 
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term s of th e reg ulatory  auth orities,  th e Nuc lear Safety  Auth ority  w h ic h  w as in 
c h arg e of m onitoring  nuc lear safety  in th e b asic  nuc lear installations,  w as m erg ed 
w ith  th e v arious departm ents w h ic h  reg ulated and superv ised radiation protec tion: 
th e form er Radiation B ureau of th e General Direc torate for Health ,  a part of th e 
form er O ffic e for P rotec tion ag ainst I oniz ing  Radiation ( O P RI ) ,  and m ost of th e 
form er Sec retariat of th e I nterm inisterial Com m ission for Artific ial Radioelem ents 
( CI RE A) ,  a c om m ission w h ic h  w as in fac t c losed dow n at th e end of Marc h  2002.  
Th e new  Nuc lear Safety  Auth ority  w as th us plac ed under th e auth ority  of th ree 
Ministers: th e Minister for I ndustry  and th e Minister for th e E nv ironm ent,  w ith  
respec t to nuc lear safety  ac tiv ities,  th e Minister for Health ,  w ith  respec t to radiation 
protec tion ac tiv ities.  I n term s of th e tec h nic al support org aniz ations,  th e form er 
I nstitute for Nuc lear Safety  and P rotec tion ( I P SN)  w as m erg ed w ith  th e larg est part 
of th e form er O P RI ,  to form  th e I nstitute for Radiation P rotec tion and Nuc lear 
Safety  ( I RSN) .  
No spec ific  outc om e w as ex pec ted after th e 2002 reorg aniz ation,  b esides th e 
c reation of a new  inspec torate for radiation protec tion and th e c orresponding  
inc rease of th e staff ov er th e follow ing  y ears.  L ong -term  outc om es are ex pec ted as 
ASN is now  ric h er of m ore staff and tw o c om plem entary  m issions ( Nuc lear Safety  
and Radiation P rotec tion) .  

 
Seq .  No  
50  

Country   
 

Artic le  
Artic le 8 

Ref.  in National Report  
8. 1. 2 p38 

Q uestion/  
Com m ent 

Th e National Report refers to th e im plem entation during  2004 of possib le c h ang es 
in th e superv ision of radiation protec tion outside B NI s,  w ith  partic ular referenc e to 
tw o reg ions.  W h at c h ang es h av e b een im plem ented,  or are planned to b e 
im plem ented?  

Answ er Sinc e it w as c reated in 2002,  th e DGSNR h as w ork ed at org aniz ing  and dev eloping  
th e inspec tion of radiation protec tion outside B NI s.  I dentific ation of c ontrol 
priorities,  definition of ac tion proc edures and deploy m ent of th e nec essary  
w ork forc e are all b eing  c arried out in parallel.  Th e ASN is dev oting  attention to 
setting  up an effec tiv e and w ell-proportioned superv ision sy stem ,  draw ing  on th e 
ex perienc e of th e personnel from  th e form er perm anent sec retariat of th e 
Sec retariat of th e I nterm inisterial Com m ission for Artific ial Radioelem ents 
( CI RE A)  and form er O ffic e for P rotec tion ag ainst I oniz ing  Radiation ( O P RI )  w h o 
h av e j oined it in 2002,  and rely ing  on th e State’ s reg ional adm inistration,  w h ose 
ac tions in th e field are under its responsib ility .  Th e ASN also listens c losely  to th e 
parties c onc erned b y  th e use of ioniz ing  radiation and k eeps an open m ind w ith  
reg ard to foreig n prac tic es.  Th e draft Ac t on nuc lear transparenc y  and sec urity  
c om prises prov isions w h ic h  w ill b e suc h  as to b ac k up th e reg ulatory  tools in th is 
inspec tion sy stem ,  w h ic h  w ill ac h iev e m aturity  w ith  th e g radual addition of th e one 
h undred and fifty  inspec tors.  
W ith  th is aim  in m ind,  th e Direc tor General for Nuc lear Safety  and Radiation 
protec tion dec ided th at tw o DRI RE s,  in th e B asse-Norm andie and Rh ô ne-Alpes 
reg ions,  w ould c arry  out a «  rec onnaissanc e »  m ission,  in order to initiate radiation 
protec tion c ontrol prac tic es in non-B NI  areas.  
Th e m aj or c h ang es th at h av e b een im plem ented are: 
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- th e c reation of tw o new  ASN reg ional div isions,  one in Nantes for th e B rittany  
and P ay s de L oire areas and anoth er one in P aris for th e I le-de-F ranc e area;  

- th e c reation of a team  of 90 radiation protec tion inspec tors,  distrib uted w ith in 
ASN' s reg ional div isions;  

- th e reinforc em ent of ASN' s w ork  w ith  oth er adm inistrations,  espec ially  th ose in 
c h arg e of Health  and L ab our;  

- th e finaliz ation of th e im plem entation of th e 97/ 43 and 96/ 29 E uropean 
direc tiv es into th e F renc h  reg ulation.  

 
Seq .  No  
51  

Country   
 

Artic le  
Artic le 8. 1 

Ref.  in National Report  
p. 37 

Q uestion/  
Com m ent 

Referenc e : 8. 1 Th e Nuc lear Safety  Auth ority  ( ASN)  
 
Q 1: I s th ere th e rig h t of dism issal of th e h ead of th e ASN during  th e term  of h is/ h er 
appointm ent?   

Answ er Th e h ead of th e ASN,  lik e any  Direc tor w ith in th e F renc h  c entral Adm inistration,  
is nam ed b y  dec ree of th e F renc h  Repub lic  P resident after report b y  P rim e Minister 
and b y  th e Ministers in c h arg e of Health ,  of th e E nv ironm ent and of I ndustry .  His 
m andate is g ranted for an indeterm inate period.  
Th e dec ision to nam e a new  h ead to th e ASN m ay  b e tak en at any  tim e th roug h  th e 
sam e proc edure.  

 
Seq .  No  
52  

Country   
 

Artic le  
Artic le 8. 1 

Ref.  in National Report  

Q uestion/  
Com m ent 

ASN uses for its tec h nic al ex pertise outside tec h nic al org aniz ations.  Could ASN 
m ention if th e ASN is th e only  b enefic iary  of th ese tec h nic al org aniz ation,  if not,  
h ow  th e c onflic t of interest is av oided?   

Answ er I RSN is th e m aj or Tec h nic al Support O rg anisation w ork ing  for ASN.  Th is I nstitute 
is an " industrial and c om m erc ial pub lic  estab lish m ent"  ( so-c alled E P I C) .  I ts c ash  
flow  m ainly  c om es from  th e State ( ASN,  oth er F renc h  safety  ag enc ies and th e 
Researc h  Sec retary  of State) .  E v en th roug h ,  it h as th e possib ility  to sell its 
ex pertise.  
Conflic ts of interest are av oided b y  a c ode of eth ic s,  prov ided for b y  Artic le 18 of 
th e 2002-254 dec ree w h ic h  c reates I RSN,  w h ic h  ob lig es to insure separation w ith in 
I RSN b etw een ex pertise prov ided for State Adm inistration and ex pertise b oth  
perform ed for priv ate or pub lic  c om panies.  

 
Seq .  No  
53  

Country   
 

Artic le  
Artic le 8. 1 

Ref.  in National Report  

Q uestion/  
Com m ent 

I t is m entioned in th e report th at in F ranc e th ere are no resident inspec tors.  W h at 
are th e m eans and arrang em ents m ade b etw een ASN and NP P s in order to assure a 
daily  surv eillanc e of NP P s status and operation c onditions?   

Answ er Th e princ iple of responsib ility  ( set also in Artic le 9 of th is Conv ention)  states th at 
responsib ility  for h az ardous ac tiv ities lies prim arily  w ith  th ose perform ing  th em  
( operator)  and not w ith  th e pub lic  auth orities or oth er parties.   
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I n F ranc e,  any  inspec tor b elong ing  to ASN' s div isions ( DGSNR or DSNRs)  m ay  
inspec t any  B NI  on th e national territory .  Th ere is no resident inspec tor and all 
inspec tors are b ased on ASN prem ises b ut eac h  B NI  h as an inspec tor w h o h is m ore 
spec ific ally  in c h arg e of its superv ision.  Th is allow s to h av e th e support of 
spec ialist inspec tor for spec ific  topic s and to h av e som e ex perienc e of prac tic es of 
different nuc lear site and lic ensees.  Nev erth eless,  as eith er inspec tor or instruc tor,  
an ASN m em b er is ab out 2 day s per w eek  on NP P  site and ASN h av e daily  c ontac t 
b y  teleph one or E -m ail w ith  th e operator.  
I n addition it c ould b e m entioned th at unannounc ed inspec tions ( w h ic h  now  
represent 25%  of th e total)  h av e appeared to b e th e b est w ay  to c h ec k  on th e field,  
and on a day -to-day  b asis,  h ow  th e operators deal w ith  safety  in norm al operation 
w ith out b eh av iour c h ang e due to th e announc ed presenc e of inspec tors.  

 
Seq .  No  
54  

Country   
 

Artic le  
Artic le 8. 1 

Ref.  in National Report  
P .  38/ 39Ch  8. 1. 2 

Q uestion/  
Com m ent 

F rom  th e report it is c lear th at th e interfac e and th e responsib ilities b etw een th e 
DRI RE  and th e DGSNR rem ains th e sam e as in th e prev ious DSI N ( ex c ept th at th e 
sc ope of th e DSNR h as b een ex panded in term s of th e new  m andate of th e 
DGSNR) .  How ev er w h at is not so c lear is th e interfac e ( reporting  lines)  and 
dec isions m ak ing  pow er of th e DRASS and DDASS in relation to th e DGSNR.  
Can y ou please prov ide som e additional inform ation on th is point?   

Answ er I n 2003 and 2004,  a w ork ing  g roup c om prising  representativ es of th e DRI RE ,  
DRASS and DDASS w as task ed w ith  draw ing  up proc edures for c ollab oration 
b etw een th e entities in th is field.  
Th e c onc lusions of th is g roup w ere g ath ered w ith in a g uide,  w h ic h  prec isely  
desc rib es th e responsib ilities of DSNR and DDASS and DRASS on th e field.  
Meanw h ile,  DGSNR b ec am e a rec og niz ed m inistry  direc torate for DRASS and 
DDASS,  w ith in th e F renc h  Health  c entral Adm inistration.  F or ex am ple,  DGSNR 
c oordinates th e distrib ution b y  DRASS of stab le iodine around nuc lear plants.  

 
Seq .  No  
55  

Country   
 

Artic le  
Artic le 8. 1 

Ref.  in National Report  
P . 41 Ch .  8. 1. 3. 2 

Q uestion/  
Com m ent 

Staff training : 
I n term s of th e additional m andate g iv en to th e DSGNR (  as opposed to th e DSI N)  
h as th e training  prog ram m e of th e inspec tors b eing  updated ac c ording ly  to c ov er 
all areas of th e m andate or are th ere dedic ated spec ific  training  prog ram m es for 
B NI  inspec tors and for radiation protec tion inspec tors?  Can y ou please prov ide 
som e additional inform ation?   

Answ er Radiation protec tion inspec tion req uired new  leg al b asis,  w h ic h  w as inc om plete at 
th e tim e of th e c reation of DGSNR and w as finally  enac ted b y  appropriate law  in 
Aug ust 2004.  I n parallel DGSNR is c urrently  preparing  a dec ree for th e 
im plem entation of th is law .  I t is aw aited for th e end of 2005.  P ending  offic ial 
radiation protec tion inspec tions,  ASN is c urrently  org anising  " radiation protec tion 
rec onnaissanc e v isits" ,  w h ic h  prov ide only  for rec om m endations w ith out form al 
leg al v alue b ut w h ic h  are a strong  inc entiv e to c orrec t th e issues.  
ASN h as th erefore already  prepared a spec ific  training  prog ram  dedic ated for 
future Radiation protec tion inspec tors.  Glob al training  on spec ific  topic s suc h  as 
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q uality  is ex pec ted to b e ready  for B NI  and Radiation protec tion inspec tors.  Today ,  
to perform  rec onnaissanc e v isits to th e users of radiation,  a tw o m onth s training  
c ov ers all areas of th e radiation protec tion superv ision m andate.  

 
Seq .  No  
56  

Country   
 

Artic le  
Artic le 8. 2 

Ref.  in National Report  
P ara 8. 1,  P . 37 

Q uestion/  
Com m ent 

Considering  th at th ree m inistries are ab ov e th e Nuc lear Safety  Auth ority ,  h ow  is its 
independenc e assured?   

Answ er De j ure,  th e m ultiplic ity  of m inisters inv olv ed m ak es possib le a m ultiplic ity  of 
opinions: th is is a g uarantee of independenc e.  I n c ase of irrec onc ilab le disc repanc y  
b etw een opinions of th e m inisters,  a m eeting  is h eld b y  th e P rim e Minister' s 
serv ic es,  w h ic h  b ring s tog eth er ASN,  and th e serv ic es of th e inv olv ed m inisters 
and tak es th e final Gov ernm ent' s dec ision.  
De fac to,  ASN independenc e is ob serv ed in its day -to-day  operation.  Moreov er its 
independenc e is ac k now ledg ed b y  m ost of F renc h  stak eh olders and is not at all an 
issue.  

 
Seq .  No  
57  

Country   
 

Artic le  
Artic le 8. 2 

Ref.  in National Report  
Sec t.  8. 1 pg .  37 

Q uestion/  
Com m ent 

Th e org aniz ational struc ture of th e Nuc lear Safety  Auth ority  ( ASN;  reg ulatory  
b ody )  is desc rib ed.  I t is ex plained ( w ith  an ac c om pany ing  diag ram )  th at th e ASN 
reports to b oth  th e Minister for I ndustry  and th e Minister for th e E nv ironm ent,  and 
th at “ th is doub le superv ision g uarantees th e independenc e of th e ASN from  th e 
Direc torate General for E nerg y  and Raw  Materials, ”  w h ic h  is responsib le for 
nuc lear energ y  dev elopm ent and w h ic h  reports ex c lusiv ely  to th e Minister for 
I ndustry .  I t is not c lear h ow  independenc e is m aintained w h en b oth  ASN and th e 
Direc torate General for E nerg y  and Raw  Materials b oth  report to th e Minister for 
I ndustry .  P lease ex plain th is org aniz ational relationsh ip furth er.   

Answ er To th e differenc e of th e Direc torate g eneral for energ y  and raw  m aterials,  w h ic h  
reports only  to th e Minister for I ndustry ,  ASN reports j ointly  to b oth  th e Minister 
for I ndustry  and th e Minister for th e E nv ironm ent as reg ards nuc lear safety .  I t 
reports also to Minister for Health  as reg ards radiation protec tion.  
De j ure,  th e m ultiplic ity  of m inisters inv olv ed m ak es possib le a m ultiplic ity  of 
opinions: th is is a g uarantee of independenc e.  I n c ase of irrec onc ilab le disc repanc y  
b etw een opinions of th e m inisters ab out safety  issues,  a m eeting  is h eld b y  th e 
P rim e Minister' s serv ic es,  w h ic h  b ring s tog eth er ASN,  and th e serv ic es of th e 
inv olv ed m inisters and tak es th e final Gov ernm ent' s dec ision.  
De fac to,  ASN independenc e is ob serv ed in its day -to-day  operation.  Moreov er its 
independenc e is ac k now ledg ed b y  m ost of F renc h  stak eh olders and is not at all an 
issue.  
Th erefore,  ASN safety  dec isions are independent from  energ y  polic y  dec ision 
tak en b y  th e Direc torate g eneral for energ y  and raw  m aterials,  w h ic h  reports only  
to th e Minister for I ndustry .  
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A r t .  9  – R e s p o n s i b i l i t y  o f  t h e  l i c e n c e  h o l d e r  
 
Seq .  No  
58  

Country   
 

Artic le  
Artic le 9 

Ref.  in National Report  

Q uestion/  
Com m ent 

Th e report states th at th e operator of a B asic  Nuc lear I nstallation ( B NI )  m ust 
ensure th at q uality  is defined,  ob tained and m aintained for th e v arious c om ponents 
of th e fac ility  and th eir operating  c onditions,  in ac c ordanc e w ith  th e safety  
im portanc e of th eir func tions.  W h ic h  proc edures and c h ec k s are applied to 
g uarantee th at th e lic enc e h older fulfils its im plied responsib ilities?   

Answ er Th is topic  is m ainly  related to th e Aug ust 1984 Q uality  O rder disc ussed under 
Artic le 13 ( and also 7)  of th is report.  I t is c h ec k ed b y  th e ASN during  inspec tions 
at different lev els of th e lic ensee,  inc luding  Corporate h eadq uarters.  Th e 
elab oration and im plem entation of th e lic ensee’ s q uality  sy stem  is assessed during  
th ese inspec tions.  I t is supplem ented b y  m eeting s and inform ation ex c h ang es 
b etw een th e ASN and th e lic ensees.  
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A r t .  10  – P r i o r i t y  t o  s a f e t y  
 
Seq .  No  
59  

Country   
 

Artic le  
Artic le 10 

Ref.  in National Report  

Q uestion/  
Com m ent 

Th e report states,  th at E DF  is of th e opinion th at safety  and c om petitiv eness 
( av ailab ility  and c osts)  c an only  b e im prov ed if all em ploy ees of E DF  are 
sensitiz ed for th eir responsib ilities.  How  are th ose princ iples h andled in c ases,  
w h ere th ere is a c onflic t b etw een th e tw o g oals?   

Answ er O n an ev ery day  b asis,  th e NP P  safety  eng ineers c arry  out independent safety  
analy sis and c om pare eac h  day ' s results w ith  th e analy sis of th e operating  m anag er 
w h o is in c h arg e of safety .  W h enev er a c onflic t appears,  an arb itration req uest is 
m ade b y  site m anag em ent.  E x perienc e feedb ac k  rev eals th at th ere are few  c ases 
w h ere arb itration is nec essary  b ec ause th ese m eeting s m ak e it possib le to g o deeper 
into safety  analy sis.   
As stipulated in th e report,  th e safety  assig nm ent c h ief,  reporting  to th e site 
Manag em ent,  also h as th e duty  of direc tly  w arning  th e Corporate Manag em ent 
Safety  Deleg ating  Direc tor if h e estim ates th at th e site safety  dec isions are not 
satisfac tory .   
W h at is m ore,  site m anag em ent im plem ents O SRDE  ( O b serv atoire Sû reté  
Radioprotec tion Disponib ilité  E nv ironnem ent,  or SARE O ,  Safety  Av ailab ility  
Radioprotec tion E nv ironm ent O b serv atory )  to c h ec k  after th e fac t w h eth er th e 
dec ision-m ak ing  proc ess and th e c onditions under w h ic h  safety  /  av ailab ility  
dec isions w ere reac h ed b y  arb itration w ere satisfac tory .  SARE O  is an approac h  
th at w as c onstruc ted b y  E DF  b ut w h ic h  is in line w ith  th e " O perational Dec ision 
Mak ing "  m eth od used.  

 
Seq .  No  
60  

Country   
 

Artic le  
Artic le 10 

Ref.  in National Report  
p.  47,  10. 2 

Q uestion/  
Com m ent 

E DF  installed a safety  m anag em ent sy stem  in 1997.  
O n w h ic h  req uirem ents h as th is b een b ased ( e. g .  I AE A,  I SO  standards) ?  
I s a rev iew  of th is sy stem  part of th e ten-y early  v isits ( v isite dec entrale) ?   

Answ er E DF  set up in 1997 an initial safety  m anag em ent outline b uilt on th e b asis of th e 
use of m anag em ent tools th at inv olv ed risk  analy sis,  self-diag nosis,  self-ev aluation,  
a sensitiv e transient state approac h ,  SARE O  ( Safety  Av ailab ility  Radioprotec tion 
E nv ironm ent O b serv atory ) ,  and operational c om m unic ation.  Gradually  th e sites set 
up th ese tools in th e departm ent and prog ress w as m ade on all of th em .  
During  2004,  an ex tensiv e j ob  of c apitaliz ing  on site m eth ods w as c arried out;  it 
m ade it possib le to identify  effic ient m eth ods on th e site and sh ow ed th e need to 
inc lude th e use of all th ese tools in a m ore g lob al safety  m anag em ent fram ew ork .  A 
" Safety  Manag em ent P olic y  Applic ation Guide"  offered th e opportunity  of 
estab lish ing  th e link  b etw een th e safety  polic y ,  th e Div ision q uality  m anag em ent 
polic y  and th e use of different tools.  I t is b uilt on th e b asis of eig h t princ iples of 
E F Q M w h ic h  th em selv es struc ture th e Div ision m anag em ent polic y  pub lish ed in 
2004,  O c tob er.  
Th is is a referenc e doc um ent,  presenting  for eac h  princ iple ( c ontrolled b y  results,  
leadersh ip and c onstant v ision,  im plic ation and dev elopm ent of th e staff,  b rush es of 
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apprentic esh ip and innov ation… )  m eth ods c onfirm ing  th e approac h es th at c an b e 
im plem ented in th e field of safety ,  as w ell as a lim ited num b er of presc riptions.  
Doc um ents I NSAG 4,  13 and 15 and on anoth er lev el,  th e q uality  m anag em ent 
approac h  ( E F Q M)  are th e founding  doc um ents of th is referenc e doc um ent.  
Th is ac tion is not c onnec ted w ith  ten y early  outag es.  

 
Seq .  No  
61  

Country   
 

Artic le  
Artic le 10 

Ref.  in National Report  
p.  49,  10. 2 

Q uestion/  
Com m ent 

I n c h apter 10 safety  indic ators are m entioned.  P lease prov ide m ore details on th e 
use of safety  indic ators for F renc h  plants.  To w h at ex tent is th e reg ulator inv olv ed?   

Answ er E ac h  NP P  site h as its ow n safety  c ontrol sy stem  b ased on safety  indic ator 
sc orec ards,  th e result of internal and ex ternal assessm ent ( E dF  Nuc lear I nspec tion,  
Nuc lear Safety  Auth ority ,  I AE A) .  
At national lev el,  nuc lear site safety  perform anc e ev aluation is b ased on th e 
m easurem ent of th e results ( th roug h  a lim ited num b er of ev aluated indic ators,  
results of inspec tion,  and on ev ent feedb ac k ) ,  and on th e ev aluation of m anag erial 
dy nam ism  in term s of safety  ( b ased on th e result of safety  ev aluations,  produc t of 
safety  reporting  b y  site,  h ierarc h ic al inspec tion on site b y  th e Nuc lear P roduc tion 
Div ision Manag erial team .  
Generally  speak ing ,  th e ev aluated indic ators are only  one part of th e g eneral safety  
perform anc e ev aluation elem ents.  A g reater num b er of indic ators used for th e 
c ontrol of th e v arious proc esses.  E DF  w ill c ontinue to im prov e and dev elop its 
safety  perform anc e ev aluation sy stem  on nuc lear sites in th e y ears to c om e.  
 
Th e Nuc lear Safety  Auth ority  does not interv ene in th is m anag em ent sy stem .  I t 
c arries out an ev aluation th at is independent of th e one perform ed b y  th e O perator,  
th roug h  its ow n sy stem  of inspec tion and th e inform ation supplied b y  th e operator 
( and espec ially  th e ev ent and dev iation reporting  and th eir proc essing ) .  

 
Seq .  No  
62  

Country   
 

Artic le  
Artic le 10 

Ref.  in National Report  
P 51 

Q uestion/  
Com m ent 

Reg arding  th e av ailab ility  of suffic ient num b er of q ualified staff w ith  appropriate 
educ ation,  training  and retraining ,  th e h um an resourc es are desc rib ed in th e Artic le.  
How ev er,  th e reg ulator’ s role in assuring  suffic ient num b er of personnel h av ing  
adeq uate c om petenc y  for h andling  safety  related ac tiv ities h as not b een addressed.  
Th e data of inspec tions for th e y ear 2003 presented in Artic le 7 of th e report did 
not sh ow  any  inspec tion ac tiv ity  related to training  &  q ualific ation of th e lic ensee’ s 
personnel during  th e y ear 2003.  F ranc e m ay  c larify  th at w h at are th e reg ulatory  
ac tiv ities reg arding  assessm ent of adeq uac y  of training  and q ualific ation of th e 
personnel w h ic h  are assig ned duties h av ing  b earing  on safety ?   

Answ er I ndeed,  only  a few  inspec tion topic s w ere m entioned in th e part of th e report 
dev oted to Artic le 7.  I n 2003 and 2004,  sev eral inspec tions w ere c onduc ted ab out 
training  and q ualific ations of th e lic ensee' s personnel.  
I n addition,  ASN h as ask ed h is Adv isory  Com m ittee of ex perts for nuc lear reac tors 
to ex am ine E DF ’ s m anag em ent of training  and staff auth oriz ation at NP P s.  Th e 
Adv isory  Com m ittee’ s adv ic e is ex pec ted for end 2005.  
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Seq .  No  
63  

Country   
 

Artic le  
Artic le 10 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h at c h arac teristic s and indic ators h av e b een adopted in F ranc e for ev aluating  
safety  c ulture status?   

Answ er Safety  c ulture status is ev aluated b y  th e operator,  essentially  th roug h  tw o different 
elem ents: 
- Th e ev ent dec laration sy stem  inc ludes c h arac teriz ation th roug h  a num b er of 

c riteria,  one of w h ic h  is relativ e to th e safety  c ulture.   
- Th e sites are also prov ided w ith  a tool k now n as th e " Safety  P erc eption 

Q uestionnaire " aim ed at ob taining  an ev aluation of th e safety  perc eption of th e 
site b y  its offic ials.  Th is q uestionnaire w as estab lish ed in a partic ularly  
string ent m anner and is foolproof from  th e m eth odolog ic al point of v iew .  I t is a 
w ay  of tak ing  a snapsh ot of th e perc eptions b y  profession,  seniority ,  a 
h ierarc h ic al position etc .  I t c an b e adv antag eously  used in an approac h  tow ards 
prog ress,  to ev aluate th e effec t of th e im plem ented ac tions.  

 
Th e safety  c ulture is not direc tly  reg ulated in itself,  in th e w ay  th e ASN do not 
m easure a " lev el of safety  c ulture"  th at c ould b e ob tained from  people or team  
b eh av iours,  attitudes,  etc .  I t is m ore th e proc ess of m anag ing  th e safety  and 
im prov ing  it th at is ex am ined b y  th e ASN,  inc luding  th e use b y  th e lic ensee of 
appropriate lev ers,  tools in th is proc ess.   
Th e safety  c ulture is c onsidered b y  ASN in th e analy sis of ev ents as desc rib ed in 
th e I NE S sc ale,  th roug h out inspec tions dedic ated to th is topic  and also th roug h out 
th e transparenc y  of th e lic ensee w ith  reg ard to h is relation w ith  th e ASN.  

 
Seq .  No  
64  

Country   
 

Artic le  
Artic le 10 

Ref.  in National Report  
sec tion 10. 2,  p 48 

Q uestion/  
Com m ent 

I t is m entioned th at strateg ic  c ontrol allow s div ision m anag em ent to ensure th at th e 
strateg y  g uidelines sy stem  are appropriate and th at sub -div ision proj ec t are in line 
w ith  th e polic y  referenc e sy stem .  
Does th e div ision m anag em ent perform  analy sis for suffic ient and c om petent staff 
and resourc es th roug h  th e life of a nuc lear installation,  c onsidering  pensioning  off 
staff?   

Answ er Th e rec ruiting  of NP P  site staff w as partic ularly  intense in th e early  80s.  Th e ag e 
py ram id of E DF  Nuc lear P roduc tion Div ision ( NP D)  staff is th erefore partic ularly  
deform ed and pension departures w ill b eg in ac c eleration in 2006,  at different rates 
ac c ording  to th e professions.   
Th e renew al of sk ills is a triple " c h alleng e" : suc c eeding  in transferring  to a new  
g eneration th e sk ill ac q uired sinc e start-up.  Training  tim es are partic ularly  long  for 
som e professions and req uire real antic ipation.  Th is is an opportunity  for th e 
y oung er staff to dev elop professionally  and for th e c om pany  to optim iz e its 
org aniz ations and sk ills.  
I n 2003,  E DF  th erefore undertook  a proj ec t k now n as th e " Renew al of Sk ills"  for 
w h ic h  th ere are 5 g oals: 
- lig h ting  th e w ay  tow ards th e future b y  g enerating  a prospec tiv e v ision for eac h  

of th e professions;  
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- setting  up a m eth od of prospec tiv e j ob  and sk ills m anag em ent w ith in th e NP D,  
in eac h  produc tion unit and eac h  professional departm ent,  b ased on a m ap of 
em ploy ee profic ienc ies.  Th is approac h ,  destined to antic ipate th e nec essary  
flow s of personnel ( re-deploy m ent,  h iring )  is w ell adv anc ed now .  

- org aniz ing  th e transfer of sk ills b etw een th ose w h o are leav ing  and th e 
new c om ers: th e nec essary  ac tions are now  b eing  put under w ay  am ong  all th e 
units: integ ration of new c om ers,  training  and g radual c learanc e,  org aniz ation of 
apprentic esh ip and superv ision,  transfer of th e m ore diffic ult and im plic it 
k now ledg e fields.  

- org aniz ing  redeploy m ent tow ards th e tec h nic al professions in th e NP D 
identified as attrac tiv e professions w ith in th e c om pany ,  

- foc using  m ore partic ularly  on th e sensitiv e sk ills of nuc lear eng ineering  th at 
h av e b een c learly  identified.  

Sk ills in operation,  safety  c ontrol and nuc lear m aintenanc e are partic ularly  
im portant of w h ic h ,  th is is w h y : 
- for m aintenanc e,  th e profic ienc ies are ex am ined b oth  internally  and ex ternally  

to estab lish  th e industrial strateg ies 
- th e deploy m ent of a full-sc ale sim ulator on eac h  produc tion site w as c arried out 

in order to h av e a rug g ed sy stem  of training -professionaliz ation.  
- I n th e long er-term ,  estab lish ing  suffic ient attrac tiv eness am ong  future tec h nic al 

professions on th e em ploy m ent m ark et w ill b e one of E DF  foc al points.  
 
Seq .  No  
65  

Country   
 

Artic le  
Artic le 10 

Ref.  in National Report  
pag e 47 

Q uestion/  
Com m ent 

How  is th e Safety  Manag em ent Sy stem  integ rated in th e ov erall Manag em ent 
Sy stem  of th e plant?  W h at is th e link  to Q uality  Manag em ent?   

Answ er E DF  applies to safety  th e princ iples of its m anag em ent th roug h  q uality .  Th e 
Nuc lear P roduc tion Div ision w ants to b roaden th e ov erall perform anc e fig ures 
th roug h  safety  perform anc e ac h iev em ents for w h ic h  m anag em ent m ust b e 
ex em plary .  
 
Read also th e answ er to q uestion No 60: 
E DF  set up in 1997 an initial safety  m anag em ent outline b uilt on th e b asis of th e 
use of m anag em ent tools th at inv olv ed risk  analy sis,  self-diag nosis,  self-ev aluation,  
a sensitiv e transient state approac h ,  SARE O  ( Safety  Av ailab ility  Radioprotec tion 
E nv ironm ent O b serv atory ) ,  and operational c om m unic ation.  Gradually  th e sites set 
up th ese tools in th e departm ent and prog ress w as m ade on all of th em .  
During  2004,  an ex tensiv e j ob  of c apitaliz ing  on site m eth ods w as c arried out;  it 
m ade it possib le to identify  effic ient m eth ods on th e site and sh ow ed th e need to 
inc lude th e use of all th ese tools in a m ore g lob al safety  m anag em ent fram ew ork .  A 
" Safety  Manag em ent P olic y  Applic ation Guide"  offered th e opportunity  of 
estab lish ing  th e link  b etw een th e safety  polic y ,  th e Div ision q uality  m anag em ent 
polic y  and th e use of different tools.  I t is b uilt on th e b asis of eig h t princ iples of 
E F Q M w h ic h  th em selv es struc ture th e Div ision m anag em ent polic y  pub lish ed in 
2004,  O c tob er.  
Th is is a referenc e doc um ent,  presenting  for eac h  princ iple ( c ontrolled b y  results,  
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leadersh ip and c onstant v ision,  im plic ation and dev elopm ent of th e staff,  b rush es of 
apprentic esh ip and innov ation… )  m eth ods c onfirm ing  th e approac h es th at c an b e 
im plem ented in th e field of safety ,  as w ell as a lim ited num b er of presc riptions.  
Doc um ents I NSAG 4,  13 and 15 and on anoth er lev el,  th e q uality  m anag em ent 
approac h  ( E F Q M)  are th e founding  doc um ents of th is referenc e doc um ent.  
Th is ac tion is not c onnec ted w ith  ten y early  outag es.  
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A r t .  11 – F i n a n c i a l  a n d  h u m a n  r e s o u r c e s  
 
Seq .  No  
66  

Country   
 

Artic le  
Artic le 11 

Ref.  in National Report  
p.  52 

Q uestion/  
Com m ent 

O n w h ic h  assum ptions is th e b udg et for dec om m issioning  b ased?  Has a 
dec om m issioning  plan and an appropriate fund b een setup for th is purpose?  I s th e 
annual b udg et for dec om m issioning  fed into som e k ind of a dec om m issioning  
fund?   

Answ er Th e b udg et for dec om m issioning  is b ased on eng ineering  studies for th e 
dec om m issioning  of eac h  installation,  w astes m anag em ent inc luding  repositories,  
industrial c apac ities and ex isting  reg ulations for dec om m issioning .  
Com plete dec om m issioning  plan h as b een set up w ith  c orresponding  ag enda;  th ere 
is no spec ific  fund to financ e suc h  plan.  E DF  financ e dec om m issioning  plan under 
pluri-annual b udg et.  

 
Seq .  No  
67  

Country   
 

Artic le  
Artic le 11 

Ref.  in National Report  
P .  5-8 +  p.  53 

Q uestion/  
Com m ent 

Today ,  E DF  is fac ing  strong  c om petitiv e situation in elec tric ity  m ark et and th e 
operators are pay ing  m ore attention to c ost c ontrol.  How  do th e nuc lear pow er 
plants c ope w ith  th e potential safety  im pac t c aused b y  c ost c ontrol?  W h at tools 
does ASN use for th e early  detec tion of potential safety  prob lem s m entioned 
ab ov e?   

Answ er Generally  speak ing ,  th e Nuc lear Safety  Auth ority  and th e Nuc lear O perator are 
aw are of th e potential safety  risk  th at a q uest for c om petitiv eness represents.  Th e 
operator is m ore th an aw are of th e fac t th at th e future of nuc lear energ y  
dev elopm ent is only  possib le if faultless safety  is prov ided for.  
F rom  th e point of v iew  of th e operator,  th e ex perienc e of sev eral y ears'  researc h  in 
c om petitiv eness,  w h ic h  did not w ait for th e elec tric ity  m ark et to open,  rev eals th at 
th ere is no c ontradic tion b etw een safety  perform anc e and ov erall perform anc e.  To 
th e c ontrary ,  it is ob serv ed th at ec onom ic  perform anc e and safety  perform anc e 
g enerally  g o h and-in-h and.  
 
E DF  is th erefore c learly  posting  safety  to b e its priority ,  w h ic h  is translated into 
ev ery  lev el of c orporate m anag em ent in a c onc rete m anner.  At th e g lob al c om pany  
lev el,  sev eral prov isions h av e b een im plem ented and am ong  th e m ost im portant 
are: 
- Th e liab ilities for nuc lear safety  are c ov ered b y  m anag em ent w h ic h ,  at eac h  

lev el,  h as a safety  c om m ittee,  m ade up of full-tim e safety  spec ialists and an 
independent internal inspec tion sy stem  ( Nuc lear Safety  General I nspec tion for 
Corporate m anag em ent,  at Nuc lear I nspec tion for th e Nuc lear P ow er Div ision,  
Q uality  Safety  Struc ture for th e NP P  sites) .  At th e h ig h er lev el,  m andatory  
safety  reports h av e b een estab lish ed.  

- B udg et arb itration does not c onc ern safety  files and th e operator periodic ally  
reports to th e Nuc lear Safety  Auth ority .  

- Th e institution of periodic  safety  rev iew s in partic ular g uarantees th e 
m aintained approac h  tow ards prog ress in term s of safety .  



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 41/ 140 

To c ope w ith  th e potential safety  im pac t c aused b y  c ost c ontrol,  E DF  dev eloped a 
“ c ost / safety  b enefit”  approac h .  Th e princ iple is to estim ate in a part all th e " c osts"  
in U nity  of w ork  ( day s of unav ailab ility ,  W ork  h our) ,  th en in euros,  on th e oth er 
h and th e Safety  im pac ts,  if possib le in a q uantitativ e w ay ,  oth erw ise in a q ualitativ e 
w ay  ( safety  is relativ e to prev ention and m itig ation of ac c idents or all radiolog ic al 
c onc erns) .  A safety  b enefit ratio is th en c alc ulated for eac h  potential plant 
ev olution.  E v olutions are th en prioritiz ed ac c ording  to th is ratio.  Th is approac h  
enab les E DF  to m ax im iz e safety  inc rease w ith in w ell-defined resourc es ( h um an 
and financ ial) .  Th is approac h  h as b een dev eloped transparently  w ith  th e Nuc lear 
Safety  Auth ority  to m ak e eng ineering  dec isions m ore pertinent.  
 
Th roug h  its c urrent superv ision of th e nuc lear operator’ s internal safety  
m anag em ent,  th e ASN analy ses th e w ay  th e nuc lear operator tak es its dec isions 
and it look s after th at safety  rem ains its priority .  Th is usual superv ision,  w h ic h  is 
done at ev ery  lev el of th e nuc lear operator’ s struc ture ( c orporate m anag em ent,  NP P  
sites… )  is a tool used b y  th e Nuc lear Safety  Auth ority  to detec t potential safety  
prob lem s w h ic h  c ould b e c aused b y  th e fac t th at th e nuc lear operator is pay ing  
m ore attention to th e c ost c ontrol in a strong  c om petitiv e situation.  
Th e ASN h as rec ently  dev eloped additional tools to early  detec t potential safety  
prob lem s m entioned ab ov e.  Th e ASN analy ses ev ery  y ear th e financ ial statem ents 
of th e nuc lear operator,  ex penses ev olution,  th e num b er of em ploy ees and 
org anisational c h ang es.  Th e ASN also analy ses safety  indic ators trends and new  
optim isation prog ram s,  suc h  as m aintenanc e prog ram s.  I n th e future,  th e ASN w ill 
c ontinue to th ink  ab out new  tools to detec t potential safety  prob lem s c aused b y  th e 
response of th e nuc lear operator to th e c om petitiv e env ironm ent.  
 
Read also answ er to q uestion No 60 c onc erning  safety  m anag em ent: 
E DF  set up in 1997 an initial safety  m anag em ent outline b uilt on th e b asis of th e 
use of m anag em ent tools th at inv olv ed risk  analy sis,  self-diag nosis,  self-ev aluation,  
a sensitiv e transient state approac h ,  SARE O  ( Safety  Av ailab ility  Radioprotec tion 
E nv ironm ent O b serv atory ) ,  and operational c om m unic ation.  Gradually  th e sites set 
up th ese tools in th e departm ent and prog ress w as m ade on all of th em .  
During  2004,  an ex tensiv e j ob  of c apitaliz ing  on site m eth ods w as c arried out;  it 
m ade it possib le to identify  effic ient m eth ods on th e site and sh ow ed th e need to 
inc lude th e use of all th ese tools in a m ore g lob al safety  m anag em ent fram ew ork .  A 
" Safety  Manag em ent P olic y  Applic ation Guide"  offered th e opportunity  of 
estab lish ing  th e link  b etw een th e safety  polic y ,  th e Div ision q uality  m anag em ent 
polic y  and th e use of different tools.  I t is b uilt on th e b asis of eig h t princ iples of 
E F Q M w h ic h  th em selv es struc ture th e Div ision m anag em ent polic y  pub lish ed in 
2004,  O c tob er.  
Th is is a referenc e doc um ent,  presenting  for eac h  princ iple ( c ontrolled b y  results,  
leadersh ip and c onstant v ision,  im plic ation and dev elopm ent of th e staff,  b rush es of 
apprentic esh ip and innov ation… )  m eth ods c onfirm ing  th e approac h es th at c an b e 
im plem ented in th e field of safety ,  as w ell as a lim ited num b er of presc riptions.  
Doc um ents I NSAG 4,  13 and 15 and on anoth er lev el,  th e q uality  m anag em ent 
approac h  ( E F Q M)  are th e founding  doc um ents of th is referenc e doc um ent.  
Th is ac tion is not c onnec ted w ith  ten y early  outag es.  
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Seq .  No  
68  

Country   Artic le  
Artic le 11 

Ref.  in National Report  
§ 2. 3. 1,  P .  8 +  p.  54 

Q uestion/  
Com m ent 

How  c an th e Nuc lear Safety  Auth ority  h arm oniz e th e c ost-b enefit approac h  w ith  
th e „ safety  first”  princ iple?   

Answ er Th e " c ost-b enefit for safety "  approac h  w as presented b y  E DF  to th e ASN at th e 
b eg inning  of 2003 during  th e preparation of th e th ird ten-y early  outag es for th e 
900 MW e plants ( See report,  § 11. 4. 1,  p.  54) .  Currently ,  th e ASN h as not g iv en any  
definitiv e position reg arding  th is approac h .   
I n any  c ase,  th e resourc es of th e lic ensee are lim ited.  Th us,  th e " c ost-b enefit for 
safety "  approac h  m ay  c ontrib ute to a b etter alloc ation of resourc es on w h at h as th e 
m ost b enefit for safety .  F urth erm ore,  " c ost-b enefit for safety "  approac h  is not 
supposed to b e used for non-c onform anc es b ut only  for safety  enh anc em ent.  

 
Seq .  No  
69  

Country   
 

Artic le  
Artic le 11 

Ref.  in National Report  
A11. 4. 1 P 54 

Q uestion/  
Com m ent 

O ne of th e areas th e ASN h as identified in th e c om ing  y ears inc ludes th e 
im plem entation of a m ore open and responsib le dialog ue w ith  th e operator 
c onc erning  its ec onom ic  issues.  I n th is c ontex t,  it is m entioned th at th e ASN is 
ready  to ex am ine a c ost b enefit arg um ent in w h ic h  th e operator w ill dem onstrate 
th at som e im prov em ents ask ed for b y  ASN do not represent an optim um  alloc ation 
of av ailab le resourc es and w ould propose dev oting  its resourc es to ac tions h av ing  a 
m ore b enefic ial im pac t on safety .  I n th is approac h ,  th ere is a dom inant possib ility  
th at th e lic ensee m ay  alw ay s arg ue ag ainst th e im prov em ents req uired b y  th e ASN 
h av ing  im pac t on plant av ailab ility .  Sinc e safety  v ersus av ailab ility  is alw ay s 
deb atab le,  F ranc e m ay  elab orate th at h ow  ASN w ill ensure c onserv ativ e dec ision 
m ak ing  w ith  c ost-b enefit approac h  w ith out c om prom ising  safety ?   

Answ er Sam e answ er as to q uestion No 68: 
Th e " c ost-b enefit for safety "  approac h  w as presented b y  E DF  to th e ASN at th e 
b eg inning  of 2003 during  th e preparation of th e th ird ten-y early  outag es for th e 
900 MW e plants ( See report,  § 11. 4. 1,  p.  54) .  Currently ,  th e ASN h as not g iv en any  
definitiv e position reg arding  th is approac h .   
I n any  c ase,  th e resourc es of th e lic ensee are lim ited.  Th us,  th e " c ost-b enefit for 
safety "  approac h  m ay  c ontrib ute to a b etter alloc ation of resourc es on w h at h as th e 
m ost b enefit for safety .  F urth erm ore,  " c ost-b enefit for safety "  approac h  is not 
supposed to b e used for non-c onform anc es b ut only  for safety  enh anc em ent.  

 
Seq .  No  
70  

Country   
 

Artic le  
Artic le 11. 1 

Ref.  in National Report  
last para. , 11. 4. 1,  

Q uestion/  
Com m ent 

Referenc e : 11 F inanc ial and h um an resourc es,  pag e 54 
 
Reg arding  h arm oniz ation of req uirem ents: th ere ex ist already  m utual utility  
req uirem ents;  E U R ( E uropean U tility  Req uirem ents)  th us,  from  th at ex perienc e,  it 
m ay  not b e unrealistic  to h arm oniz e reg ulatory  req uirem ents.   
Q 1: Does th e ASN h av e already  a plan to dev elop h arm oniz ed reg ulatory  
req uirem ents?  How  w ide in th e w orld th e req uirem ents w ill b e applied to?  How  
m ane y ears are ex pec ted for dev eloping  th e first draft?   
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Answ er I n 1999,  ASN h as c ontrib uted to th e c reation of W E NRA ( W estern E uropean 
Nuc lear Reg ulators’  Assoc iation)  w h ic h  now  c om prises 17 m em b er states of th e 
E uropean U nion and w h ic h  is a forum  for ex c h ang ing  inform ation and ex perienc e 
w ith  a v iew  to prom ote c ontinuously  im prov ing  safety  and to h arm onise its safety  
approac h .  ASN partic ipates ac tiv ely  in th e 2 w ork ing  g roups of W E NRA,  w h ose 
aim s are h arm onisation of nuc lear safety  for reac tors,  fuel c y c le fac ilities,  w aste 
storag e or dism antling .   
Th e 17 m em b er states of W E NRA c om m itted th em selv es to ac h iev e an h arm onised 
lev el of safety  b y  2010,  th at is to say  to c om plete h arm onisation of reg ulations and 
h arm onisation of im plem entation on th e fac ilities.  
I n 2004,  th e w ork ing  g roup on w aste and dec om m issioning  issued a report on 
referenc e lev els th at are c onsidered as h arm onised reg ulatory  req uirem ents on th at 
topic .  Th e w ork ing  g roup on reac tors h arm onisation is ex pec ted to issue a sim ilar 
report b y  th e end of 2005.  

 
Seq .  No  
71  

Country   
 

Artic le  
Artic le 11. 2 

Ref.  in National Report  
p.  51,  11. 2 

Q uestion/  
Com m ent 

Are th ere any  q ualific ation and retraining  req uirem ents for th e m anag em ent 
personnel of th e operating  org anisation?   
I s th e auth ority  reg ularly  inform ed ab out th e respec tiv e ac tiv ities?   

Answ er Th e q ualific ation and retraining  req uirem ents are inc luded in th e g eneral reg ulation 
stated in th e Aug ust 1984 Q uality  O rder.  More detailed req uirem ents are dev eloped 
b y  th e operators,  th e im plem entation of w h ic h  is assessed b y  th e ASN th roug h  
inspec tions.  
 
Th ere are sev eral elem ents inv olv ed in selec ting  future NP P  m anag ers at E DF  
w h ose desig nation is h andled b y  th e m anag em ent: 
- Th eir initial training  
- Th eir professional b ac k g round ensuring  th eir tec h nic al c apab ility  in th e field 

c onc erned 
- I n som e c ases a national or loc al j ury  c onfirm ing  tec h nic al profic ienc ies on th e 

one h and,  and m anag erial sk ills or potential on th e oth er.  
I n th e field of c ontrol in partic ular,  th e eng ineers intended to oc c upy  an MP L  – 
F irst L ine Manag ers – func tion ( operation m anag er,  h anding  safety  responsib ilities 
in real tim e)  h av e initial eng ineer' s training  and g o th roug h  additional tec h nic al 
training  b efore m ov ing  into an operational m anag er' s position.  I n any  c ase,  th ey  g o 
th roug h  a spec ific  training  sy llab us inv olv ing  th e ac q uisition of tec h nic al sk ills 
( safety )  and m anag erial ab ilities.  
O nc e th e applic ant h as b een v alidated to tak e a m anag erial position,  th ere are 
professionaliz ation ac tions: 
- I n ev ery  tec h nic al field c onc erned,  depending  on indiv idual needs;  
- F rom  th e m anag erial point of v iew : new c om ers to a m anag erial func tion g o 

th roug h  a professionaliz ation c ourse w h ic h  is b ased on th e Corporate referenc e 
sk ills and m anag erial ac tiv ities.  Th e c ourses are different ac c ording  to th e lev el 
of m anag em ent: a F irst L ine Manag er c ourse or a Sec ond L ine Manag er c ourse 
( h ead of Departm ent) ,  a U nit Direc tor c ourse.  
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- P artic ipation in th e national and loc al netw ork s in th e areas c onc erned,  allow ing  
th e updates needed and th e ex c h ang e of m eth ods b etw een m anag ers w ork ing  in 
th e sam e professional area.  

Training  day s for new ly  prom oted h eads of departm ent in th e m ost prom inent 
professions are org anised at th e Nuc lear P roduc tion Div ision national lev el 
( O peration Departm ent Manag ers,  Safety  Departm ent Manag ers) .  
 
Th e CE A c onsiders th e installations safety  lev el of prim e im portanc e and direc tly  
b ounded to th e q ualific ation and training  of m anag ers.   
Different training  c ourses are so in plac e for all m anag ers: h eads,  safety  eng ineers,  
c ritic ian eng ineers.  
F or w h at c onc ern th e installations h eads,  a list of potential c andidates is estab lish ed  
b ased on th e ex perienc e and m otiv ation of th e c andidates.  A spec ial training  for 
installations m anag ers is in plac e for th ese c andidates,  c ov ering  all safety  and 
org anisation aspec ts.  Com plem entary  training s w ere also dev eloped on h um an 
fac tors and on inc ident analy sis.   
I f nec essary ,  th ese training s are c om pleted b y  a spec ific  form ation plan in 
partic ular fields.  
More rec ently  rules w ere estab lish ed for th e safety  and c ritic ian eng ineers.  
Th e Nuc lear Safety  Auth ority  is inform ed of th ese ac tions th roug h  ty pic al 
inspec tions.  
All th ese g eneral rules are c om pleted b y  installation internal rules inc luding  a 
c ontinuous form ation plans.  

 



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 45/ 140 

A r t .  12  – H u m a n  F a c t o r s  
 
Seq .  No  
72  

Country   
 

Artic le  
Artic le 12 

Ref.  in National Report  
2. 3. 4,  p9 +  p.  58 

Q uestion/  
Com m ent 

I n relation to th e im portanc e of h um an and org aniz ational fac tors,  th e report 
indic ates th at “ th e ASN …  h as undertak en a m eth odic al rev iew  … ”  
P lease prov ide details of th e m ain finding s of suc h  a rev iew ,  and h ow  suc h  finding s 
w ere dispositioned.   

Answ er Th e ASN approac h  is m eth odic al in th e w ay  th e different topic s relev ant of th e 
h um an fac tors fields are c onsidered sy stem atic ally .  I n 2004,  th e approac h  used for 
integ rating  h um an and org anisational fac tors in th e desig n and im plem entation of 
m odific ations of nuc lear pow er plants h av e b een ev aluated.  F inding s c onc erned 
im prov em ents of th is approac h ,  b ut also of th e w ay  and m eans for dissem inating  it 
in th e entire org anisation,  and of th e support prov ided to th e desig ners for using  it 
adeq uately .  Th e ASN dec ided to ev aluate anoth er topic ,  w h ic h  c onc erns th e 
c om petenc ies of operating  and m aintenanc e staff in th e nuc lear pow er plants.  
I nspec tions also c ov er a larg e spec trum  of relev ant h um an fac tors topic s.  

 
Seq .  No  
73  

Country   
 

Artic le  
Artic le 12 

Ref.  in National Report  
12. 2. 2,  p56 

Q uestion/  
Com m ent 

Th is sub sec tion of th e report dealing  w ith  th e Streng th ening  of Safety  Culture at 
E DF  is v ery  sh ort and foc uses on th e prom otion of th e six  " safety  m anag em ent 
lev ers"  and som e lessons related to som e sub seq uent follow  up " c apitaliz ation 
w ork " .   

Answ er O n th e b asis of ex perienc e feedb ac k  from  ac tions c arried out sinc e 1997,  E DF  h as 
put all th ese ac tions into a c onsistent fram ew ork  of " safety  m anag em ent" ,  
c onsistent w ith  th e I NSAG and E F Q M ( E uropean F oundation for Q uality  
Manag em ent)  doc um ents.  Reinforc ed safety  m anag em ent b ased on th e referenc e 
g uide produc ed in th is w ay  is a m aj or proj ec t for th e nex t th ree y ears at E DF .  
 
Read also answ er to q uestion No 60: 
E DF  set up in 1997 an initial safety  m anag em ent outline b uilt on th e b asis of th e 
use of m anag em ent tools th at inv olv ed risk  analy sis,  self-diag nosis,  self-ev aluation,  
a sensitiv e transient state approac h ,  SARE O  ( Safety  Av aib ility  Radioprotec tion 
E nv ironm ent O b serv atory ) ,  and operational c om m unic ation.  Gradually  th e sites set 
up th ese tools in th e departm ent and prog ress w as m ade on all of th em .  
During  2004,  an ex tensiv e j ob  of c apitaliz ing  on site m eth ods w as c arried out;  it 
m ade it possib le to identify  effic ient m eth ods on th e site and sh ow ed th e need to 
inc lude th e use of all th ese tools in a m ore g lob al safety  m anag em ent fram ew ork .  A 
" Safety  Manag em ent P olic y  Applic ation Guide"   offered th e opportunity  of 
estab lish ing  th e link  b etw een th e safety  polic y ,  th e Div ision q uality  m anag em ent 
polic y  and th e use of different tools.  I t is b uilt on th e b asis of eig h t princ iples of 
E F Q M w h ic h  th em selv es struc ture th e Div ision m anag em ent polic y  pub lish ed in 
2004,  O c tob er.  
Th is is a referenc e doc um ent,  presenting  for eac h  princ iple ( c ontrolled b y  results,  
leadersh ip and c onstant v ision,  im plic ation and dev elopm ent of th e staff,  b rush es of 
apprentic esh ip and innov ation, … )  m eth ods c onfirm ing  th e approac h es th at c an b e 
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im plem ented in th e field of safety ,  as w ell as a lim ited num b er of presc riptions.  
Doc um ents I NSAG 4,  13 and 15 and on anoth er lev el,  th e q uality  m anag em ent 
approac h  ( E F Q M)  are th e founding  doc um ents of th is referenc e doc um ent.  
Th is ac tion is not c onnec ted w ith  ten y early  outag es.  

 
Seq .  No  
74  

Country   
 

Artic le  
Artic le 12 

Ref.  in National Report  
p.  58,  12. 4. 1 

Q uestion/  
Com m ent 

Conc erning  h um an fac tors aspec ts in pow er reac tor operation,  sev eral ex am ples of 
inspec tion princ iples are m entioned.  I s th ere a g uidanc e h ow  to c onduc t th e 
inspec tion ac c ording  to th ese princ iples and h ow  th e results c an b e assessed?   

Answ er Som e of th ese topic s are supported b y  an inspec tion g uideline.  F or ex am ple,  suc h  
g uidelines ex ist for training  and q ualific ation,  for safety  m anag em ent,  for rig or in 
operation,  for c ontrol of sub c ontrac ted operations.  

 
Seq .  No  
75  

Country   
 

Artic le  
Artic le 12 

Ref.  in National Report  
12. 2. 2 

Q uestion/  
Com m ent 

Referenc e: 12. 2. 2 Streng th ening  th e safety  c ulture at E DF  
I n 1997,  th e direc tor of th e Nuc lear O perations Departm ent sent a letter to th e 
indiv idual plant m anag ers,  entitled " m anag ing  nuc lear operating  safety " .  As a 
result of th e proc ess set in m otion b y  th is letter,  eac h  site h as dev eloped c ertain 
prac tic es.  W ith  effec t from  th is date,  six  " tools" ( referred to as " safety  m anag em ent 
lev ers" )  h av e b een prom oted and m onitored c losely ,  and h av e also rec eiv ed 
c orporate support: -self-diag nosis,  -self-assessm ent,  
Q 1: P lease ex plain th e spec ific  reg ulatory  m eth ods for th e ev aluation of safety  
c ulture.  ( I s th e safety  c ulture reg ulated direc tly ?  W h at are th e spec ific  item s and 
m eth ods of ev aluation? )  
Q 2: I n w h at m anner does th e reg ulator ev aluate th e self-diag nosis and self-
assessm ent results b y  th e lic ensee,  and use th ese for reg ulatory  purpose?  Are ab ov e 
results reported periodic ally  in th e future b y  th e lic ensee?  
Q 3: P lease ex plain th e spec ific  dec ision c riteria in j udg ing  deg radation of th e 
safety  c ulture in th e ev ents.   

Answ er Q 1: 
ASN assesses safety  c ulture in a q ualitativ e w ay  sinc e q uantitativ e indic ators alone 
are not appropriate.  I t is m ore th e proc ess of m anag ing  th e safety  and im prov ing  it 
th at is ex am ined b y  th e ASN,  inc luding  th e use b y  th e lic ensee of appropriate 
lev ers,  tools in th is proc ess.  Th e safety  c ulture is c onsidered in th e analy sis of 
ev ents as desc rib ed in th e I NE S sc ale,  th roug h out inspec tions dedic ated to th is 
topic  and also th roug h out th e transparenc y  of th e lic ensee w ith  reg ard to h is 
relation w ith  th e ASN.  
F or instanc e,  rig or of operating  is a priority  topic  for th e prog ram  of inspec tions 
th is y ear 2005.  I t foc uses on th e applic ation of safety  c ulture and safety  
m anag em ent polic y  on th e field,  day -to-day  in th e different departm ents of th e 
NP P .  I t is ab out h ow  rig our and v ig ilanc e are im prov ed on th e site,  h ow  
req uirem ents are c larified and h ow  th at is c ontrolled on th e site.  
 
Q 2: 
Th e self-diag nosis and self-assessm ent perform ed b y  th e lic ensee are c onsidered of 
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g ood q uality  and th ey  are periodic ally  c onfronted w ith  ASN’ s ev aluation.  B ut ASN 
does not w ant to interfere direc tly  inside th e lic ensee’ s self assessm ent proc ess.  
More g enerally ,  w h at is tak en into ac c ount b y  ASN is not direc tly  th e results of 
tools suc h  as self-assessm ent and self-diag nosis,  b ut th e use of th ese tools in a 
g eneral approac h  aim ing  at im prov ing  safety .  Th us,  a self –assessm ent in a 
departm ent or a team  m ay  not b e effic ient if th ere is not an im prov em ent approac h  
inc luding  for instanc e an analy sis of situation,  dev elopm ent of ac tions and 
m easures,  etc .  
 
Q 3: 
Deg radation of th e safety  c ulture c an b e m easured in different w ay s suc h  as 
insig h ts from  inspec tions,  analy sis of ev ents,  etc .  
I n th e ev ents analy sis,  safety  c ulture is c onsidered as an additional fac tor,  in 
c om plianc e w ith  th e I NE S sc ale g uide.  I n partic ular,  ASN tak es into ac c ount 
elem ents raised from  th e first analy sis of th e ev ent w h ic h  m ay  h ig h lig h t a lac k  in 
safety  c ulture,  suc h  as: 
- v iolations of operating  lim its and c onditions,  
- lac k s in q uality  assuranc e proc esses,  
- inc rease of h um an induc ed errors,  
- insuffic ient or inappropriate use of feedb ac k  ex perienc e.  
Th ese elem ents are inc luded in th e dec ision proc ess if th ey  m ay  indic ate lac k s in 
m anag em ent,  org anisation or attitudes,  b ut th ey  are not inc luded if it is only  an 
indiv idual and spec ific  c ase.  

 
Seq .  No  
76  

Country   
 

Artic le  
Artic le 12 

Ref.  in National Report  
p55 

Q uestion/  
Com m ent 

Hum an P erform anc e m ay  b e inc orporated in th e Risk -I nform ed I m plem entation 
P lan.   
W h at k inds of h um an perform anc e and m eth odolog y  are req uired in relation w ith  
th e im plem entation of Risk -I nform ed reg ulation in y our c ountry ?  

Answ er Th e ASN do not reg ulate h um an perform anc e and m eth odolog y  in a risk -inform ed 
approac h  as understood w ith  th e c om m on m eaning  of " b ased on P SA results" .   
How ev er it c an b e m entioned th at h um an perform anc e is m odelled in P SA th roug h  
m eth ods th at w ere ag reed b y  ASN ( ME RMO S m eth odolog y ) .  

 
Seq .  No  
77  

Country   
 

Artic le  
Artic le 12 

Ref.  in National Report  
p9 

Q uestion/  
Com m ent 

I n 2. 3. 5( p. 9) ,  it is desc rib ed th at " safety  m anag em ent inspec tion sy stem "  w as 
estab lish ed to g et utilities rev iew  h um an and org aniz ational fac tors.  
W h at are details of th e sy stem  estab lish ed?  I s th is inspec tion sy stem  added new ly  
to ex isting  inspec tion sy stem  of ASN?  

Answ er Th is topic  w as already  c ov ered b y  inspec tions sinc e sev eral y ears,  b ut in 2003 a 
spec ific  inspec tion g uideline h as b een elab orated.  I t c onc erns m ainly  issues suc h  as 
g eneral polic y  and org anisation of th e plant for m anag ing  safety ,  resourc es,  staff,  
org anisation and ac tions of safety  q uality  departm ents,  v erific ation and audits m ade 
and c orrec tiv e ac tions,  etc  
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Seq .  No  
78  

Country   
 

Artic le  
Artic le 12 

Ref.  in National Report  

Q uestion/  
Com m ent 

Ac c ording  to estim ates from  different sourc es,  up to 40%  of em erg enc ies/ ab norm al 
oc c urrenc es at NP P s are c aused b y  h um an errors ( NP P  operating ,  m aintenanc e and 
serv ic ing  personnel) .  Th e im portanc e of resolv ing  th is prob lem  is stressed in th e 
reg ulatory  doc um ents of I AE A and I E C,  w h ic h  offer v arious rec om m endations to 
reduc e th e num b er of ev ents and failures.  Th erefore it w ould b e desirab le to h av e 
inform ation on th e ex perienc e w ith  im plem enting  th e rec om m endations g iv en b y  
I AE A and I E C aim ed at reduc ing  th e rates of NP P  personnel errors leading  to 
em erg enc ies as w ell as prac tic al sub stantiation of th is k ind of ex perienc e w ith  
statistic al data.  
W h at m eth ods of reduc ing  h um an fac tor induc ed failure rates out of th ose 
rec om m ended b y  I AE A and I E C h av e prov ed to b e m ost effec tiv e ( please,  g iv e 
ex am ples from  th e operating  ex perienc e and q uantitativ e estim ates of results) ?   

Answ er E DF  is dev eloping  th e ac k now ledg em ent of th e h um an fac tor in operation on th e 
b asis of safety  m anag em ent ( see answ er 60 b elow ) .  Hum an F ac tors spec ialists h av e 
prov ided th e m anag ers w ith  support for th eir ac tions.  Th e m anag em ent princ iples 
b roug h t to th e foreg round: g uidanc e b y  results,  leadersh ip and a c onstant v ision,  
inv olv em ent and dev elopm ent of th e staff,  apprentic esh ip and innov ation proc ess,  
are all of a ty pe to add im pulse to th e prog ress m ade.  
More often th an not,  th e follow ing  m eth ods h av e b een dev eloped on E DF  sites: 
pre-j ob  b riefing ,  risk  analy sis,  h ierarc h ic al field v isits,  use of sim ulator to prepare 
for diffic ult situations,  post j ob  b riefing .  I n 2004,  h um an errors c ausing  autom atic  
reac tor sh utdow ns resulted in spec ific  ac tions on th e low est perform ing  sites,  
g enerating  ov erall g ains for th e nuc lear inv entory  representing  approx im ately  12% .  
Alig nm ent errors resulting  in E v ents Sig nific ant for Safety  ( E SS) ,  w h ic h  w ere th e 
sub j ec t of c areful m anag erial m onitoring ,  w ere also dow n b y  alm ost 50%  in 2004.  
F or th e th ree y ears to c om e E DF  is g oing  to c ontinue to dev elop its b asic  ac tions 
( c apitaliz ation on ex perienc e ac q uired,  dev elopm ent of safety  m anag em ent 
princ iples)  and push  h om e th e g uidanc e of targ eted ac tions c onc erning  th em e is 
identified as representing  m aj or v ec tors for prog ress.  
 
Read also answ er to q uestion No 60: 
E DF  set up in 1997 an initial safety  m anag em ent outline b uilt on th e b asis of th e 
use of m anag em ent tools th at inv olv ed risk  analy sis,  self-diag nosis,  self-ev aluation,  
a sensitiv e transient state approac h ,  SARE O  ( Safety  Av ailab ility  Radioprotec tion 
E nv ironm ent O b serv atory ) ,  and operational c om m unic ation.  Gradually  th e sites set 
up th ese tools in th e departm ent and prog ress w as m ade on all of th em .  
During  2004,  an ex tensiv e j ob  of c apitaliz ing  on site m eth ods w as c arried out;  it 
m ade it possib le to identify  effic ient m eth ods on th e site and sh ow ed th e need to 
inc lude th e use of all th ese tools in a m ore g lob al safety  m anag em ent fram ew ork .  A 
" Safety  Manag em ent P olic y  Applic ation Guide"  offered th e opportunity  of 
estab lish ing  th e link  b etw een th e safety  polic y ,  th e Div ision q uality  m anag em ent 
polic y  and th e use of different tools.  I t is b uilt on th e b asis of eig h t princ iples of 
E F Q M w h ic h  th em selv es struc ture th e Div ision m anag em ent polic y  pub lish ed in 
2004,  O c tob er.  
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Th is is a referenc e doc um ent,  presenting  for eac h  princ iple ( c ontrolled b y  results,  
leadersh ip and c onstant v ision,  im plic ation and dev elopm ent of th e staff,  b rush es of 
apprentic esh ip and innov ation… )  m eth ods c onfirm ing  th e approac h es th at c an b e 
im plem ented in th e field of safety ,  as w ell as a lim ited num b er of presc riptions.  
Doc um ents I NSAG 4,  13 and 15 and on anoth er lev el,  th e q uality  m anag em ent 
approac h  ( E F Q M)  are th e founding  doc um ents of th is referenc e doc um ent.  
Th is ac tion is not c onnec ted w ith  ten y early  outag es.  

 
Seq .  No  
79  

Country   
 

Artic le  
Artic le 12 

Ref.  in National Report  

Q uestion/  
Com m ent 

Good prac tic e 
Th e ‘ Q uality  order’  and th e integ ration of Hum an F ac tors and Q uality  Manag em ent 
polic ies are c onsidered g ood prac tic es.   
 
Are th e effec ts of th e integ ration of Hum an F ac tors and Q uality  Manag em ent 
approac h es ev ident in trending  analy sis of F renc h  operating  ex perienc e,  for 
ex am ple,  on th e lev el of safety  c ulture and num b er of h um an errors at NP P s?  

Answ er Th e elem ents added are g lob al for E DF  and w ill b e sub j ec t to v ariations ac c ording  
to th e sites c onc erned.  
Hum an errors at th e orig in of E v ents Sig nific ant for Safety  ( E SS)  are stab le for th e 
last th ree to four y ears at E DF .  Th is indic ator alone is not suffic ient for perform ing  
trend analy sis.  
 
Read also answ ers to q uestion No 78: 
E DF  is dev eloping  th e ac k now ledg em ent of th e h um an fac tor in operation on th e 
b asis of safety  m anag em ent ( see answ er 60 b elow ) .  Hum an F ac tors spec ialists h av e 
prov ided th e m anag ers w ith  support for th eir ac tions.  Th e m anag em ent princ iples 
b roug h t to th e foreg round: g uidanc e b y  results,  leadersh ip and a c onstant v ision,  
inv olv em ent and dev elopm ent of th e staff,  apprentic esh ip and innov ation proc ess,  
are all of a ty pe to add im pulse to th e prog ress m ade.  
More often th an not,  th e follow ing  m eth ods h av e b een dev eloped on E DF  sites: 
pre-j ob  b riefing ,  risk  analy sis,  h ierarc h ic al field v isits,  use of sim ulator to prepare 
for diffic ult situations,  post j ob  b riefing .  I n 2004,  h um an errors c ausing  autom atic  
reac tor sh utdow ns resulted in spec ific  ac tions on th e low est perform ing  sites,  
g enerating  ov erall g ains for th e nuc lear inv entory  representing  approx im ately  12% .  
Alig nm ent errors resulting  in E v ents Sig nific ant for Safety  ( E SS) ,  th e sub j ec t of 
c areful m anag erial m onitoring ,  w ere also dow n b y  alm ost 50%  in 2004.  
F or th e th ree y ears to c om e E DF  is g oing  to c ontinue to dev elop its b asic  ac tions 
( c apitaliz ation on ex perienc e ac q uired,  dev elopm ent of safety  m anag em ent 
princ iples)  and push  h om e th e g uidanc e of targ eted ac tions c onc erning  th em e is 
identified as representing  m aj or v ec tors for prog ress.  
 
Read also answ er to q uestion No 60: 
E DF  set up in 1997 an initial safety  m anag em ent outline b uilt on th e b asis of th e 
use of m anag em ent tools th at inv olv ed risk  analy sis,  self-diag nosis,  self-ev aluation,  
a sensitiv e transient state approac h ,  SARE O  ( Safety  Av ailab ility  Radioprotec tion 
E nv ironm ent O b serv atory ) ,  and operational c om m unic ation.  Gradually  th e sites set 
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up th ese tools in th e departm ent and prog ress w as m ade on all of th em .  
During  2004,  an ex tensiv e j ob  of c apitaliz ing  on site m eth ods w as c arried out;  it 
m ade it possib le to identify  effic ient m eth ods on th e site and sh ow ed th e need to 
inc lude th e use of all th ese tools in a m ore g lob al safety  m anag em ent fram ew ork .  A 
" Safety  Manag em ent P olic y  Applic ation Guide"  offered th e opportunity  of 
estab lish ing  th e link  b etw een th e safety  polic y ,  th e Div ision q uality  m anag em ent 
polic y  and th e use of different tools.  I t is b uilt on th e b asis of eig h t princ iples of 
E F Q M w h ic h  th em selv es struc ture th e Div ision m anag em ent polic y  pub lish ed in 
2004,  O c tob er.  
Th is is a referenc e doc um ent,  presenting  for eac h  princ iple ( c ontrolled b y  results,  
leadersh ip and c onstant v ision,  im plic ation and dev elopm ent of th e staff,  b rush es of 
apprentic esh ip and innov ation… )  m eth ods c onfirm ing  th e approac h es th at c an b e 
im plem ented in th e field of safety ,  as w ell as a lim ited num b er of presc riptions.  
Doc um ents I NSAG 4,  13 and 15 and on anoth er lev el,  th e q uality  m anag em ent 
approac h  ( E F Q M)  are th e founding  doc um ents of th is referenc e doc um ent.  
Th is ac tion is not c onnec ted w ith  ten y early  outag es.  
 
And read also answ er to q uestion No 81: 
Sev eral fac tors h av e b een ob serv ed and ev aluated ov er m ore th an tw o y ears: 
- th e c onsiderab le effec t of streng th ening  th e m anag er leadersh ip and inv olv ing  

th e personnel in th e results of th e team s: th e m anag em ent streng th ening  fac tor 
also applies to th e results.  

- th e dy nam ic  ac tion h as led safety  to b ear on all th e results: th e b est sites in 
term s of safety  are also th e b est in oth er fields of perform anc e,  th ank s to th e 
effec t of th e m anag em ent fac tors dev eloped to im prov e safety ,  adding  im petus 
to th e oth er results.  

- th e dev elopm ent and g eneraliz ation of h ig h -perform anc e m eth ods and prac tic e 
rec om m ended b y  th e Nuc lear P roduc tion Div ision ( m anag em ent lev ers) .  

- th e reinforc ing  of proc ess rug g edness,  c om b ined w ith  tig h ter c ontrol of th e 
results and fieldw ork  am ong  th e team s c onc erning  req uirem ents,  c onsulting  and 
c h ec k ing  of ac tiv ities.  

 
Seq .  No  
80  

Country   
 

Artic le  
Artic le 12 

Ref.  in National Report  
pag e 9 +  p.  58 

Q uestion/  
Com m ent 

W h at is th e b asis of th e Safety  Manag em ent I nspec tion P rog ram m e?  
How  is it c arried out?  
W h at are th e c om petenc ies of th e inspec tors in th e area of Hum an and 
O rg anisational F ac tors?  

Answ er Th is topic  w as c ov ered b y  inspec tions sinc e sev eral y ears,  b ut in 2003 a spec ific  
inspec tion g uideline h as b een elab orated.  I t c onc erns m ainly  issues suc h  as g eneral 
polic y  and org anisation of th e plant for m anag ing  safety ,  resourc es,  staff,  
org anisation and ac tions of safety  q uality  departm ents,  v erific ation and audits m ade 
and c orrec tiv e ac tions,  etc .  
I nspec tors h av e c urrently  no spec ific  c om petenc ies in th is field.  How ev er,  som e 
spec ific  ac tions suc h  a h um an fac tors training  prog ram s are on th e w ay  in order to 
im prov em ent th is situation.   
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Seq .  No  
81  

Country   
 

Artic le  
Artic le 12 

Ref.  in National Report  
sec t.  12. 2. 1 pg .  56 

Q uestion/  
Com m ent 

Th e report indic ates th at for 2002-2005,  th ree av enues of prog ress h av e b een 
dec ided upon for im plem enting  E DF ’ s h um an fac tors polic y : “ im prov em ent of 
operating  m eans. . . , ”  “ sk ills m anag em ent. . . , ”  and “ im prov em ent of day -to-day  
prac tic es w ith  c h ang es to th e org aniz ation,  as w ell as indiv idual and c ollec tiv e 
w ork ing  m eth ods. . . ”  I n addition it states th at a “ safety  and h um an fac tors”  
m anag em ent adv isory  unit w as setup in 2003 as part of th e Nuc lear O perations 
Departm ent’ s senior h ierarc h y .  P lease disc uss th e status of th ese h um an fac tors 
im prov em ent initiativ es,  partic ularly  w h ere any  results h av e b een ob serv ed.   

Answ er Sev eral fac tors h av e b een ob serv ed and ev aluated ov er m ore th an tw o y ears b y  
E DF : 
- th e c onsiderab le effec t of streng th ening  th e m anag er leadersh ip and inv olv ing  

th e personnel in th e results of th e team s: th e m anag em ent streng th ening  fac tor 
also applies to th e results.  

- th e dy nam ic  ac tion h as led safety  to b ear on all th e results: th e b est sites in 
term s of safety  are also th e b est in oth er fields of perform anc e,  th ank s to th e 
effec t of th e m anag em ent fac tors dev eloped to im prov e safety ,  adding  im petus 
to th e oth er results.  

- th e dev elopm ent and g eneraliz ation of h ig h -perform anc e m eth ods and prac tic e 
rec om m ended b y  th e Nuc lear P roduc tion Div ision ( m anag em ent lev ers)  

- th e reinforc ing  of proc ess rug g edness,  c om b ined w ith  tig h ter c ontrol of th e 
results and fieldw ork  am ong  th e team s c onc erning  req uirem ents,  c onsulting  and 
c h ec k ing  of ac tiv ities.  
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A r t .  13  – Q u a l i t y  a s s u r a n c e  
 
Seq .  No  
82  

Country   
 

Artic le  
Artic le 13 

Ref.  in National Report  

Q uestion/  
Com m ent 

I s th e I SO  9001 Q uality  Assuranc e proc ess c om pleted at all units of th e Nuc lear 
O perations,  Nuc lear E ng ineering  and Nuc lear F uels Departm ent?   

Answ er I SO  9001 c ertific ation is not an E DF  Corporate req uirem ent.  O n nuc lear NP P  sites,  
it is ev ident th at c ertific ations are ac q uired or are in th e proc ess of ac q uisition,  
m ore often th an not b y  departm ents for w h ic h  th e c ustom er-supplier interfac es and 
relations are im portant ( purc h asing ,  tertiary ,  nuc lear fuel. . . ) .   
E DF  Corporate U nits,  b ec ause of th eir assig nm ents ( in partic ular w ith  respec t to 
th e sites) ,  h av e all tak en th e option of ac q uiring  I SO  9001 c ertific ation,  now  
ac q uired b y  all th e E ng ineering  U nits and in th e proc ess of ac q uisition b y  th e 
Nuc lear F uel Div ision.  
W h at is m ore,  in th e field of th e env ironm ent,  E DF  and all of its U nits are now  I SO  
14001 c ertified;  it h as b ec om e a Corporate req uirem ent.  

 
Seq .  No  
83  

Country   
 

Artic le  
Artic le 13 

Ref.  in National Report  
p. 61 

Q uestion/  
Com m ent 

Referenc e:13. 1 Reg ulatory  req uests 
Q 1: Does th e ASN plan to introduc e th e I SO  9001 or oth er sim ilar q uality  
m anag em ent prog ram ?   

Answ er Y es.  ASN is c urrently  org aniz ing  its m anag em ent prog ram  ac c ording  to I SO -9001-
2000 standards.  
Th is is in line w ith  th e dec ision of th e F renc h  State to org aniz es its ac c ounting s 
w ith  a m ore indic ators-driv en spirit,  w ith  th e new  B ill on State B udg et for th e y ear 
2006.  ASN is th erefore im plem enting  a g roup of indic ators to insure its 
effec tiv eness.  

 
Seq .  No  
84  

Country   
 

Artic le  
Artic le 13 

Ref.  in National Report  

Q uestion/  
Com m ent 

Could y ou please desc rib e in m ain lines th e reg ulator´ s q uality  m anag em ent 
prog ram  : its im plem entation,  c ertific ation,  applied c riteria to b e m et and 
ev aluation of th e q uality  m anag em ent.   

Answ er ASN is c urrently  org aniz ing  its m anag em ent prog ram  ac c ording  to I SO -9001-2000 
standards.  
Th is is in line w ith  th e dec ision of th e F renc h  State to org aniz es its ac c ounting s 
w ith  a m ore indic ators-driv en spirit,  w ith  th e new  B ill on State B udg et for th e y ear 
2006.  ASN is th erefore im plem enting  a g roup of indic ators to insure its 
effec tiv eness.  

 
Seq .  No  
85  

Country   
 

Artic le  
Artic le 13 

Ref.  in National Report  
P g  65 Ch ap 13. 4 

Q uestion/  
Com m ent 

I n sec tion 13. 4 it is stated th at th e ASN m onitors c om plianc e w ith  th e Q uality  
O rder on th e b asis of inc ident feedb ac k  and inspec tion finding s on m alfunc tions.  
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Does th e ASN proac tiv ely  inspec t or audit org anisational aspec ts independently  of 
th e utility  and industry  initiativ es ( eg  W ANO )  suc h  as: Hum an perform anc e,  
Com petenc ies 
I f so,  w h at c riteria/ g uidelines do y ou apply ?   

Answ er Y es,  org anisational aspec ts are c onsidered b y  th e ASN independently  of th e utility  
initiativ es suc h  as W ANO  ones.   
I nspec tions are m ade on different aspec ts reg arding  th e c om plianc e w ith  th e 
Aug ust 1984 Q uality  O rder.  F or som e of th ese aspec ts,  ASN dev eloped inspec tion 
g uidelines for safety  m anag em ent or for rig or in operation in order to address 
org anisational aspec ts.  Th ese g uidelines m ainly  deal w ith  g eneral polic y  and 
org anisation of th e plant for m anag ing  safety ,  resourc es,  staff,  org anisation and 
ac tions of safety  q uality  departm ents,  v erific ation and audits m ade and c orrec tiv e 
ac tions,  etc .  

 
Seq .  No  
86  

Country   
 

Artic le  
Artic le 13 

Ref.  in National Report  
pag e 61f 

Q uestion/  
Com m ent 

All th e relev ant aspec ts of Q uality  Assuranc e and Q uality  Manag em ent are 
th oroug h ly  disc ussed,  b ut th ere is no disc ussion on th e dev elopm ents of a Q uality  
Manag em ent Sy stem  in th e auth ority .   

Answ er Sam e Answ er as to Q uestion N°  84: 
ASN is c urrently  org aniz ing  its m anag em ent prog ram  ac c ording  to I SO -9001-2000 
standards.  
Th is is in line w ith  th e dec ision of th e F renc h  State to org aniz es its ac c ounting s 
w ith  a m ore indic ators-driv en spirit,  w ith  th e new  B ill on State B udg et for th e y ear 
2006.  ASN is th erefore im plem enting  a g roup of indic ators to insure its 
effec tiv eness.  
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A r t .  14  – A s s e s s m e n t  a n d  v e r i f i c a t i o n  o f  s a f e t y  
 
Seq .  No  
87  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

Th e report desc rib es th at after th e periodic  safety  rev iew ,  th e ASN dec ides on 
w h eth er or not reac tor operations c an c ontinue until th e nex t dec ade outag e.  O n 
w h at b asis or reg ulations is th is dec ision-m ak ing  b ased?   

Answ er L iterally  th e c urrent reg ulation ( dec ree 63-1228)  prov ides only  for req uesting  th e 
im plem entation of m easures to insure a safe operation of a B NI  ( Art.  3)  and 
P eriodic  Safety  Rev iew s ( Art 5) .  Th e form al operation lic enc e is g iv en at th e 
c om m issioning  of th e plant.  How ev er th e prac tic e of th e ASN is to state ab out th e 
c ontinuation of operation after eac h  m aj or outag es.  
Th is dec ision depends on th e results of th e periodic  safety  rev iew ,  th at is to say  
w h eth er non-c onform anc es h av e b een c orrec ted or safety  im prov em ents h av e 
reac h ed a satisfy ing  lev el.  
A draft law  on transparenc y  and nuc lear sec urity  and its applic ation dec rees are 
ex pec ted to g iv e a sounder leg al b asis to th is proc ess.  

 
Seq .  No  
88  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h at w ere th e b ac k -fitting  m easures at th e 900 MW e reac tors to b e im plem ented 
for im prov ing  th eir safety  lev el?  W h at is th e tim e sc h edule planned for th e 
im plem entation of th ese m easures?   

Answ er As indic ated in th e report,  eac h  NP P  series is sub m itted ev ery  10 y ears to a P SR.  
Th e 900 MW e series finish ed th is proc ess prior to th e sec ond 10-y ear outag e 
( V D2)  in 2003 and b eg an th en a new  proc ess for th e 3rd 10-y ear outag e ( V D3) .   F or 
th e 1300 MW e series,  th e strateg ic  ph ase assoc iated to th e V D2 is c om pleted and 
th e proc ess sh ould b e c om pleted in 2005 w ith  th e approv al of th e updated safety  
analy sis report,  w h ic h  w as sent in 2004.  So,  th e list of m odific ations is k now n for 
b oth  900 MW e and 1300 MW e series V D2 P SR,  b ut is under instruc tion for V D3 
900 MW e.  
Th e im plem entation of th e b ac k  fitting  m easures is as far as possib le ac h iev ed as a 
w h ole b atc h  of m odific ations during  th e sub seq uent ten y early  outag e of eac h  
reac tor of th e series.  
Correc tiv e ac tions m ay  b e dec ided eith er as a c onseq uenc e of c onform ity  c h ec k  or 
as a c onseq uenc e of re-ev aluation of req uirem ents.  Here are som e ex am ples of 
b ac k fitting  m easures c onc erning  900 MW e series as a c onseq uenc e of th e V D2 
P SR 
- E x am ples of c orrec tiv e ac tions of th e first c ateg ory  are g iv en b elow : 

- addition of insulation,  of c om plem entary  h eaters,  protec tion of sensors,  and 
definition of proc edures to b e applied in c ase of v ery  low  tem peratures,  due 
to a low er tem perature for w h ic h  safety  related sy stem s m ust b e k ept 
operating ,  

- addition of sills and w ater lev el sensors in th e sum ps for internal flooding  
protec tion,  

- im plem entation of instrum entation to b etter m onitor sev ere ac c idents suc h  
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as c ontainm ent pressure and h y drog en m easurem ents 
- I n th e sec ond c ateg ory ,  one c an find: 

- Autom atic  m ak e-up dev ic e to Reac tor Coolant Sy stem  ( RCS)  in c ase of loss 
of Residual Heat Rem ov al ( RHR)  sy stem .  

- Autom atic  interruption of dilution in c ase of prim ary  pum p trip and 
autom atic  sw itc h -off suc tion from  Ch em ic al and V olum e Control Sy stem  
( CV CS)  pum ps to Reac tor W ater Storag e Tank  ( RW ST)  if th e residual 
pow er is not suffic ient for h om og enisation.  

- Autom atic  isolation of CV CS let dow n line in c ase of a total loss of h eat 
sink .  

- Redundant and div ersified reac tor trip sig nal to reduc e th e risk  of h ig h -
pressure c ore m elt.  

- Sev eral im prov em ents of operating  proc edures.  
- Th e prog ram m e of surv eillanc e and m aintenanc e of sy stem s.  
- Treatm ent of possib le c om m on m ode failures on elec tric al pow er 

distrib ution.  
 
Seq .  No  
89  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h at is th e sc ope of th e P SA and w h ic h  operation states are c onsidered?   

Answ er Th e sc ope of th e P SA is th e assessm ent of c ore dam ag e freq uenc y  ( P SA lev el 1)  
and th e c h arac teriz ation of radioac tiv e releases in c ase of sev ere ac c ident in term s 
of nature and freq uenc y  ( P SA lev el 2) .  B oth  at-pow er and sh utdow n states are 
c onsidered.  

 
Seq .  No  
90  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

How  are th e site spec ific  issues c ov ered in th e P SA?   

Answ er E DF  “ Referenc e P SAs”  are dev eloped for eac h  of th e F renc h  NP P  series: 
900 MW e,  1300 MW e,  N4 series.  F or eac h  series a representativ e site for off-site 
pow er and ultim ate h eat sink  is c h osen.   
Site-spec ific  issues are not c onsidered in so-c alled Referenc e P SAs b ut in 
dedic ated prob ab ilistic  studies ( for ex am ple assessm ent of flooding  c onseq uenc es 
or long -term  L O O P ) .  

 
Seq .  No  
91  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

I n w h ic h  c ontex t( s)  is th e P SA used to support th e Safety  Rev iew ?   

Answ er P SAs are used during  th e periodic  safety  rev iew  to assess th e c ore dam ag e 
freq uenc y  and its c h ang e c om pared w ith  th e assessm ent m ade on c om pletion of th e 
prev ious rev iew ,  inc luding  an analy sis of th e c h ang es in sy stem  c h arac teristic s 
( eq uipm ent reliab ility ,  for ex am ple)  and in operating  prac tic es.  
I n addition,  identific ation of th e m ain c ontrib utions to th e c ore dam ag e freq uenc y  
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h ig h lig h ts any  w eak  points for w h ic h  desig n and operation c h ang es c an b e studied,  
or ev en j udg ed nec essary .  Th ey  c an b e rank ed so as to targ et th e priority  w ork .  

 
Seq .  No  
92  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
pag e 67 

Q uestion/  
Com m ent 

W h at doc um ents th e lic ensee h as to sub m it w h en apply ing  for lic ensing  of a 
nuc lear fac ility  operation?   

Answ er As m entioned in th e report ( § 7. 2. 2. 1,  p.  26) ,  in F ranc e,  nuc lear installations are 
c urrently  reg ulated b y  th e 1963 dec ree th at notab ly  prov ides for an auth orisation 
dec ree proc edure follow ed b y  a series of lic enc es issued at k ey  points in th e plant 
lifetim e ( see report § 18. 1. 2,  p.  107-108)  w h ose c ontent m ay  b e spec ified as 
follow s: 
1/  I nitial fuel loading  in th e reac tor v essel lic enc e 
Th e first c ore load c an only  b e deliv ered to th e fuel storag e b uilding  after 
auth orisation from  th e Ministers for th e E nv ironm ent and for I ndustry ,  g ranted 
after ex am ination b y  th e DGSNR : 
- of th e storag e prov isions m ade b y  th e O perator,  as presented at least 3 m onth s 

b eforeh and ;  
- of th e c onc lusions of an inspec tion c arried out sh ortly  b efore th e date set for 

deliv ery  of th e fuel elem ents.  
Moreov er,  6 m onth s b efore fuel loading  in th e reac tor v essel,  th e operator m ust 
send th e Ministers for th e E nv ironm ent and for I ndustry  : 
- a prov isional g eneral operating  rules ( RGE )  
- an onsite em erg enc y  plan ( P U I )  spec ify ing  th e org anisational prov isions and 

m easures to b e im plem ented on th e site in th e ev ent of an ac c ident ;  
- a P rov isional Safety  Analy sis Report,  w h ic h  is an update of th e P relim inary  

Safety  Report assessed during  th e auth orisation dec ree applic ation ph ase,   m ust 
also b e sent.  

2/  I nitial start-up lic enc es 
Afterw ards,  at least 3 suc c essiv e lic enc es are req uired in th e startup stag es : 
- a lic ense for pre-c ritic al h ot testing ,  prior to th e first c ritic ality .  Th ose tests are 

only  auth orised after issue of th e prim ary  sy stem  h y drotest c ertific ate in 
applic ation of a m inisterial order ;  

- a lic ense for first c ritic ality  and pow er b uild-up to 90%  nom inal ;  
- a lic ense for pow er b uild up to 100%  of nom inal.  
3/  Com m issioning  lic ense 
After th is initial start-up and w ith in a tim e lim it stipulated in th e auth orisation 
dec ree ( g enerally  10 y ears)  th e operator req uests th e issue of a c om m issioning  
lic ense b y  th e Ministers for th e E nv ironm ent and for I ndustry .  
His req uest sh all b e sub stantiated b y  : 
- th e final v ersion of th e g eneral operating  rules ( RGE )  
- a rev ised onsite em erg enc y  plan ( P U I ) ;  
- a F inal Safety  Analy sis Report 
Th ose doc um ents m ust reflec t th e ex perienc e ac q uired during  th e operating  period 
sinc e th e initial start-up.  
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Seq .  No  
93  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
pag e 67 

Q uestion/  
Com m ent 

W h ere is th e plac e of th e P SA ( lev els 1 and 2)  during  th e assessm ent of th e nuc lear 
fac ility  safety ?   

Answ er P SAs are used during  th e periodic  safety  rev iew  to assess th e c ore dam ag e 
freq uenc y  and its c h ang e c om pared w ith  th e assessm ent m ade on c om pletion of th e 
prev ious rev iew ,  inc luding  an analy sis of th e c h ang es in sy stem  c h arac teristic s 
( eq uipm ent reliab ility ,  for ex am ple)  and in operating  prac tic es.  
I n addition,  identific ation of th e m ain c ontrib utions to th e c ore dam ag e freq uenc y  
h ig h lig h ts any  w eak  points for w h ic h  desig n and operation c h ang es c an b e studied,  
or ev en j udg ed nec essary .  Th ey  c an b e rank ed so as to targ et th e priority  w ork .  
During  th e first step of th e periodic  safety  rev iew  ( c h ec k ing  th at installations are 
still in c onform ity  w ith  th e initial req uirem ents fix ed for th em ) ,  th e referenc e P SA 
( apply ing  to th e w h ole NP P  series)  is updated,  inc orporating  th e m ost rec ent 
operating  ex perienc e ( identific ation and freq uenc y  of initiating  ev ents,  eq uipm ent 
reliab ility  data,  operating  profile) ,  th e standard c onstruc tion c ondition ( desig n and 
operation)  and new  k now ledg e ab out th e b eh av iour of th e installation ob tained 
from  th e m ost rec ent studies.  
F ollow ing  th e periodic  safety  rev iew ,  a new  v ersion of th e referenc e P SA is 
produc ed,  tak ing  into ac c ount th e c h ang es dec ided on c om pletion of th e rev iew  
proc ess.  

 
Seq .  No  
94  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
pag e 68 

Q uestion/  
Com m ent 

W h at is th e c ontrol b y  th e reg ulatory  b ody  b ey ond th e sc ope of th e P eriodic  Safety  
Rev iew ,  w h en im plem enting  m odific ations of sy stem s and/ or c om ponents,  
im portant to safety ?   

Answ er ASN defined a m odific ations ex am ination proc ess for safety  related m aterials,  
w h ic h  proportions th e ex am ination lev el of th e m odific ations ac c ording  to th eir 
stak e for safety .  Th e m odific ations c alling  into q uestion th e safety  dem onstration 
are sub j ec ted to th e approv al of ASN.  W ith in th e spec ific  fram ew ork  of th e 
P eriodic  Safety  Rev iew ,  ASN ex am ines m oreov er th e relev anc e of th e solutions 
adopted b y  th e utility ,  to c h ec k  th at th e proposed m odific ations ac h iev e th e aim ed 
safety  g oal.  Moreov er,  th e ASN c arries out,  w ith in th e fram ew ork  of its 
inspec tions,  in situ c ontrols of th e g ood realiz ation of th e m odific ations,  inc luding  
req ualific ation tests.  

 
Seq .  No  
95  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
2. 3. 6,  p 10 +  p.  73 

Q uestion/  
Com m ent 

Th e report seem s to state th at sig nific ant operating  ex perienc e suc h  as th e ex trem e 
w eath er c onditions “ w ill b e reassessed w ith in th e fram ew ork  of th e th ird ten-y early  
outag es” .  I t is noted in sub sec tion 16. 2. 2. 2;  pag e 93,  th at th e DGSNR em erg enc y  
response c entre h as b een ac tiv ated on tw o oc c asions ( 28/ 29 Dec  1999 and 2/ 3 Dec  
2003)  due to ex trem e w eath er c onditions.  Th e final parag raph  of sec tion 7. 3. 2. 4. 1 
( foot of pag e 34)  also seem s to indic ate th at c onsideration of " sig nific ant inc idents"  



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 58/ 140 

w ith  " nuc lear safety  im plic ations"  is undertak en prim arily  during  th e P eriodic  
Safety  Rev iew s ( th at is,  ev ery  10 y ears) .   
P lease ex plain w h eth er th ere w ould b e a potential safety  issue related to th e delay  
until a 10-y early  P eriodic  Safety  Rev iew  of th e assessm ent of th e sig nific anc e of 
suc h  m aj or operating  ex perienc e ( w h ic h  c ould lead to potentially  ex posing  reac tors 
to an operating  period at risk  of repeating  ev ents ex perienc ed elsew h ere. ) .   

Answ er Th e w ord " prim arily "  used in th e report m eans th at b ac k fits deriv ed from  operating  
ex perienc e feedb ac k  are for th e m ost im plem ented in th e fram e of th e P SRs,  b ut for 
sig nific ant issues ( ty pic ally  lev el 2 ev ents) ,  w h ic h  are only  a few  ones,  th e b ac k fits 
m ay  need to b e im plem ented sooner.  I n th is c ase,  ASN w ill firstly  ask  th e lic ensee 
to im plem ent sh ort-term  m easures in order to reduc e th e risk s,  w ith out w aiting  th e 
nex t periodic  safety  rev iew .  As an ex am ple,  in 2003 in th e lig h t of potential im pac t 
of failure of rec irc ulation func tion ( filter c log g ing  in th e w ater rec irc ulation 
sum ps) ,  ASN ask ed E DF  to propose m easures to rem edy  th e anom aly  b y  th e end of 
th e sam e y ear.  Anoth er ex am ple is th e B lay ais flooding  in 1999,  w h ic h  led to 
c orrec tiv e m easures b efore th e P SRs.  

 
Seq .  No  
96  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
2. 3. 8,  p11 +  p.  74 

Q uestion/  
Com m ent 

( See also 14. 4. 1. 3,  p74)  
Th e report indic ates,  on pag e 11,  th at “ …  inform ation c ollec ted on rec ent and 
future reac tors ( h as)  b een used to define th e orientation of th e reassessm ent 
assoc iated w ith  th e th ird 10-y early  outag es for th e 900 MW e series” .  Th e report 
c ontinues to state,  on pag e 74,  th at “ …  ASN h as defined th e orientations for th e 
periodic  safety  rev iew  of th e 34 900 MW e reac tors in assoc iation w ith  th eir th ird 
ten-y early  outag e” .  
P lease prov ide details ab out th e ASN orientations for P SRs assoc iated w ith  th e 3rd 
10-y early  outag es.  P lease also indic ate w h eth er th ese orientations inc lude 
req uirem ents/ g uidanc e on potential life ex tension of th e 900 MW e b ey ond th eir 
desig n life of 40 y ears.   

Answ er F irstly ,  th e 10 Aug ust 1984 order on q uality  ( see report § 7. 3. 1. 3,  p.  29)  prov ides a 
g eneral fram ew ork  for prov isions to b e tak en b y  any  B NI  operator to produc e,  
ob tain and m aintain plant and operating  q uality  standards c om patib le w ith  safety  
req uirem ents.  Th is order is applic ab le to th e studies perform ed in th e fram e of th e 
periodic  safety  rev iew .  
As m entioned in th e report ( p.  68)  th e princ iples th at reg ulate th e c onduc t of 
periodic  safety  rev iew  are defined in th e 11 Dec em b er 1963 dec ree on B NI s 
( artic le 5) .  Th en,  on a c ase-b y -c ase b asis ASN issues letters to th e B NI  operators 
th at define th e sc ope of th e safety  rev iew  and spec ific  issues th at h av e to b e 
c onsidered.  
F or ex am ple,  for 30-y ear safety  rev iew  for 900 MW e,  as m entioned in th e report 
( § 14. 4. 1. 3,  p.  74) ,  th e ASN issued a letter in O c tob er 2003 instig ating  th e safety  
rev iew ,  determ ining  th e sc ope and th e lim its of th e studies to b e m ade b y  E DF ,  
tog eth er w ith  th e deadlines to b e m et to enab le th e resulting  m odific ations to b e 
integ rated on th e 900 MW e reac tors during  th eir th ird ten-y early  outag es sc h eduled 
as of 2008.  Th is letter h as b een m ade pub lic  on ASN’ s internet site: 
w w w . asn. g ouv . fr.  
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Hereafter are g iv en th e h eadlines of issues to b e c onsidered: 
1/ I nternal and ex ternal h az ards 

o sim ultaneous failure of eq uipm ent non desig ned to w ith stand seism ic  
c onditions 

o c onsideration of internal flooding  in sh utdow n states 
o internal ex plosion 
o fire 
o seism ic  v erific ation approac h  
o Adv erse w eath er c onditions 
o Hy droc arb on slic k  drift on riv er or seaside 

2/ Ac c ident studies and radiolog ic al c onseq uenc es 
o c old ov erpressure 
o L ong  term  ph ases assum ptions for ac c ident studies 
o Steam  g enerator tub e rupture 
o Sev ere ac c ident radiolog ic al c onseq uenc es 
o Containm ent 
o B ey ond desig n b asis eq uipm ent 
o B ac k up of Aux iliary  F eedw ater Sy stem  tank   
o P ost ac c ident surv eillanc e inform ation 

3/ Desig n of sy stem s 
o Desig n v erific ation of c iv il eng ineering  struc tures 
o F unc tioning  of P lant Radiation Monitoring  sy stem  
o Reliab ility  of h eat rem ov al sy stem  of th e fuel b uilding  
o P erform anc e of safety  inj ec tion sy stem  
o Reliab ility  of em erg enc y  c ooling  rec irc ulation func tion 

 
I n term s of ag eing ,  ASN h as req uired E DF  to present,  for eac h  plant,  a file sh ow ing  
th at reac tors are ab le to b e operated safely  after 30 y ears lifetim e.  Th ese files w ill 
b e ex am ined b y  ASN in th e fram e of th e P SRs.  Th ey  w ill inc lude : 
- th e desc ription of th e installation and its operating  c onditions ;  
- th e inform ation relating  to th e m anufac ture or th e realiz ation of th e installation 

b eing  ab le to c ontrib ute to th e q uantitativ e analy sis of th e m ec h anism s of 
ag eing ;  

- th e assessm ent of th e ex perienc e feedb ac k  of th e b eh av iour of th e installation in 
serv ic e;  

- th e analy sis of ob solesc enc e risk s;  
- th e analy sis of c om ponents or struc tures th at are replac eab le;  
- th e list of ag eing  m ec h anism s.  

 
Seq .  No  
97  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
14. 1. 2,  p67 

Q uestion/  
Com m ent 

I t is indic ated th at “ eac h  nuc lear pow er plant is th e sub j ec t of an av erag e of ab out 
tw enty  inspec tions a y ear” .  
P lease ex plain w h eth er th ese tw enty  inspec tions form  a “ b aseline”  inspec tion 
prog ram .  P lease indic ate h ow  m any  additional inspec tions are perform ed follow ing  
an ev ent or anoth er disc ov ery .   

Answ er A m inim al periodic ity  of inspec tion ac c ording  to topic s of a definite list is req uired 
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for eac h  B NI  and eac h  nuc lear site,  c alled “ h ard c ore” .  Ac c ording  to th is h ardc ore,  
eac h  nuc lear pow er plant is th e sub j ec t of an av erag e of ab out 15 inspec tions 
( depending  of th e num b er of reac tor loc ated on th e nuc lear site) .  An av erag e of 3 to 
6 additional inspec tions are perform ed follow ing  an ev ent ( depending  of th e ev ent)  
and during  outag es ( w ork  site inspec tions) .  
I n addition it sh ould b e rec alled th at daily  c ontac ts are m aintained b etw een NP P s 
and th e Nuc lear Safety  Auth ority  

 
Seq .  No  
98  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
14. 1. 3,  p68 

Q uestion/  
Com m ent 

Th e report appears to put “ prim e im portanc e”  on th e periodic  safety  rev iew s 
undertak en ev ery  ten y ears for nuc lear fac ilities.  Th e g eneral proc ess is said 
( sub sec tion 14. 1. 3. 2)  to inv olv e a “ tw o-fold c om parison” . . .  “ Com parison of th e 
c ondition of th e installations w ith  th eir desig n referenc e … ”  and “ Com parison of 
th e lev el of installation safety  w ith  th at req uired for th e m ost rec ent reac tor”  
How  does th e approac h  and sc ope of th e periodic  safety  rev iew s undertak en b y  
F ranc e c om pare w ith  th e Safety  F ac tor approac h  to P eriodic  Safety  Rev iew s 
doc um ented b y  th e I AE A?  
P lease indic ate h ow  long  it tak es E DF  to c om plete a P SR and h ow  long  does it tak e 
th e ASN to rev iew  th e results of a P SR.   

Answ er Q 1/  
I AE A safety  standard NS-G-2. 10 prov ides a list of 14 safety  fac tors w h ic h  are 
tak en into ac c ount to determ ine th e sc ope and th e list of sub j ec ts to b e studied 
during  th e P SR ( eac h  sub j ec t c an b e link ed to a safety  fac tor) .  How ev er,  eac h  
sub j ec t c an b e approac h ed in term s of c onform ity  ( Com parison of th e c ondition of 
th e installations w ith  th eir desig n referenc e)  or in term s of safety  lev el.  
Q 2/  
To c om plete a P SR,  a ty pic al duration is ab out 3 y ears,  from  th e definition of th e 
sc ope to th e list of th e m odific ations proposed b y  E DF .  
 
F or th e reg ulatory  assessm ent of th e P SR of th e 900 MW e plants for th eir 30 y ears,  
th e ASN rev iew  c onsisted in defining  th e steps and ob j ec tiv es ( 1 y ear) ,  ex am ining  
th e studies perform ed ( 1, 5 y ears) ,  and rev iew ing  th e c onc lusions and updated th e 
SAR ( 1 y ear) .  

 
Seq .  No  
99  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
14. 2. 2,  p70 

Q uestion/  
Com m ent 

P lease elab orate as to h ow  th e “ E DF  safety  rev iew ”  desc rib ed in th is sub sec tion 
( 14. 2. 2)  relates to th e P eriodic  Safety  Rev iew  and its results ( desc rib ed in 14. 1. 3) .  
I t appears th at th e “ E DF  safety  rev iew ”  and th e P SR aim  at and ac h iev e sam e or 
sim ilar ob j ec tiv es and outc om e!  

Answ er Th ere is no real differenc e b etw een “ E DF  safety  rev iew ”  and “ P eriodic  Safety  
Rev iew ”  perform ed b y  E DF .  

 
Seq .  No  
100  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
P 67. Ch 14. 1. 2 
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Q uestion/  
Com m ent 

W h at k inds of inspec tion and assessm ent are perform ed on th e plants in F ranc e b y  
ex ternal org aniz ations?  And h ow  to c oordinate all th ese inspec tions and 
assessm ents?   

Answ er O n av erag e,  an O SART is perform ed eac h  y ear for a F renc h  NP P ,  as w ell as th ree 
W ANO  peer rev iew s ev ery  tw o y ears.  F ollow -ups are perform ed b etw een 12 and 
18 m onth s after eac h  of th ese assessm ents.  Sinc e 2004,  to b enefit from  m ore 
freq uent international ev aluations,  E DF - Nuc lear P roduc tion Div ision ( NP D)  h as 
ask ed W ANO  for th e integ ration of fiv e foreig n peers in th e internal assessm ent 
team s c alled Glob al Safety  Assessem ent ( GSA) .  Th ree v entures w ent th roug h  in 
2004 and th ree ev ery  tw o y ears h av e b een prog ram m ed for th e y ears to c om e.   
F or th e O SARTs,  NP D is proposing  th e nam e of a site to th e Nuc lear Safety  
Auth ority .  I n th e ev ent of ag reem ent,  th e latter w ill send th e req uest to th e F renc h  
g ov ernm ent representativ e at th e AI E A.  F or O SART and all th e oth er ex ternal 
rev iew s ( P eer Rev iew s)  and th ose internal to E DF ,  a m ulti-annual prog ram  is 
updated ev ery  y ear.  Th e alternation b etw een internal and ex ternal rev iew s is tak en 
into c onsideration b y  th is prog ram .  
I n addition to th ese international ev aluations,  outside th e Com pany ,  inspec tions are 
perform ed b y  th e Nuc lear Safety  Auth ority  ( unannounc ed inspec tions,  topic -related 
inspec tions,  rev iew  inspec tions)  for eac h  NP P .  Th ese inspec tions are prog ram m ed 
b y  th e Nuc lear Safety  Auth ority  independently  of th e international rev iew s internal 
to E DF .  
 
Read also answ er to q uestion No 103/ 2,  w h ic h  desc rib es th e internal inspec tion 
sy stem  of E DF  on its nuc lear sites: 
Glob al Safety  Assessm ent ( GSA) ’ s offer a m eans of ev aluating  th e safety ,  radio 
protec tion and env ironm ent lev els of th e v arious Nuc lear P roduc tion Div ision 
( NP D)  entity  w ith  reg ard to presc riptions and am b itions,  th us direc ting  and th e 
dec isions and ac tions in suc h  a w ay  as to im prov e installation safety .  
 Th ese ev aluations are c arried out on th e b asis of safety  assessm ent referenc e 

g uidelines c onfirm ed b y  th e Nuc lear P roduc tion Div ision Manag em ent.  Th is 
referenc e m aterial is im plem ented ex h austiv ely ,  representing  m ore th an 400 
perform anc e operations assessed b y  ob serv ations in th e field,  disc ussions w ith  
operational people from  all th e different professions and ex am ination of th e 
doc um ents.  Th e purpose is to detec t in w h at w ay  th e ob serv ed m eth ods 
c ontrib ute or do not c ontrib ute to ac h iev ing  safety  ob j ec tiv es.  Th e ev aluation 
team  inc ludes 14 professional inspec tors and a doz en or so pairs of different 
E DF  sites.  

 E ig h t ev aluation fields are c ov ered: safety  m anag em ent,  c ontrol,  m aintenanc e,  
transv erse support ( ex perienc e feedb ac k ,  eng ineering ,  m odific ations,  fuel and 
c ore ph y sic s) ,  radioprotec tion,  env ironm ent,  fire and states of installations 
tog eth er w ith  an assessm ent of th e Control training  serv ic e.  Th e field of 
dism antling  is also ev aluated w h en sites h av e b oth  installations in produc tion 
and oth ers under dism antling .  

 E ac h  field is split into th em es,  th em selv es split into ob j ec tiv es.  E ac h  team  is 
ev aluated at sev eral different lev els rang ing  from  " ex c ellent"  to " unac c eptab le" .  
Th is b reak dow n allow s c om parison b etw een site' s and th e m onitoring  of eac h  
site from  one ev aluation to th e follow ing .  
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 Th ese ev aluations g iv e th e Div ision and U nit m anag erial line elem ents th at are 
lik ely  to h elp im prov e safety  lev els in th e form  of rec om m endations,  
sug g estions and g ood prac tic e m eth ods.  

 As a c om plem ent to th e c onform ity  ev aluation desc rib ed prev iously ,  th e team  
of auditors w ill g iv e its perc eption of th e soc ial-org aniz ational aspec t of th e 
site,  in partic ular th e strong  and w eak  points of th e org aniz ation,  as w ell as a 
rev iew  of th e dev elopm ent risk .  

 F inally ,  in som e c ases,  th ese ev aluations m ay  b e an opportunity  to q uestion 
onc e ag ain th e pertinenc e of th e presc riptions and am b itions defined b y  th e 
Nuc lear P roduc tion Div ision Manag em ent.  

 
Seq .  No  
101  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
14. 4. 1. 1  

Q uestion/  
Com m ent 

( Artic le 14,  14. 4, 1, 1 Conc lusion of th e 20-y ear safety  rev iew  on th e 900MW  
reac tors)   
I t is stated th at th e w ide-rang e c onform ity  c h ec k  as part of 20-y ear safety  rev iew  
for th e F essenh eim  and L e B ug ey  reac tors led to th e detec tion and c orrec tion of 
non-c onform ities,  in partic ular c onc erning  th e seism ic  resistanc e of c om ponents.  
1.  W as th e c onform ity  c h ec k  of th e reac tors c arried out in th e safety  rev iew  b ased 
on new  g eolog ic  and seism olog ic  inform ation and new ly -estab lish ed seism ic  
req uirem ent?   
2.  W h at w ere th e m eth od and proc edure for th e c onform ity  c h ec k  and w h at k ind of 
new  g eolog ic  and seism olog ic  inform ation w as tak en into ac c ount in th e 
c onform ity  c h ec k ?  
3.  W h at w ere th e c orrec tiv e ac tions tak en on c om ponents and struc tures from  th e 
c onform ity  c h ec k ?  
4.  W h at are th e oth er nuc lear pow er plants for w h ic h  th e c onform ity  c h ec k  w as 
perform ed and th en c orrec tion w as tak en related to th e seism ic  safety ?  

Answ er Q 1/  
Th e c onform ity  c h ec k s c arried out as a part of 20-y ear safety  rev iew  for th e 
F essenh eim  and L e B ug ey  reac tors inc luded th e rev iew  of g eolog ic  and 
seism olog ic  inform ation and new ly -estab lish ed seism ic  req uirem ent.  Suc h  new  
req uirem ents are inc luded in B asic  Safety  Rule RF S I . 2. c ,  w h ic h  w as pub lish ed in 
1980,  i. e.  after th e plant c om m issioning .  A new  analy sis is b eing  perform ed in th e 
sam e field as part of th e 30-y ear safety  rev iew  b eing  perform ed now ,  due to th e 
replac em ent of B asic  Safety  Rule RF S I . 2. c  b y  RF S 2001-01.  
Q 2/  
Th e studies h av e b een perform ed ac c ording  to th e m eth odolog y  defined b y  th e 
B asic  Safety  Rule,  m ainly  b ased on th e sam e h istoric al earth q uak es th an th ose 
tak en into ac c ount for th e desig n of th e plant,  b ut b etter doc um ented due to th e use 
of a national data b ase nam ed SI RE NE  
Q 3/  
Th ere w ere no c orrec tiv e ac tions on th e m ain struc tures,  ex c ept part of th e internal 
b loc k  w alls w h ic h  w ere b ac k fitted.  O th er m ain c orrec tiv e ac tions w ere: 
- reinforc em ent of non safety  c lassified aux iliary  struc tures to av oid th eir 

possib le fall on safety  c lassified c om ponents 
- reinforc em ent of anc h oring  of safety  c lassified w ater tank s 



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 63/ 140 

- reinforc em ent of instrum entation and c ontrol relay s rac k s 
Q 4/  
Th e c onform ity  to desig n w as c h ec k ed for all th e plants of th e 900 MW e series.  
Th e reinforc em ents w ere of th e sam e ty pe,  b ut,  as th e initial desig n w as m ade of 
th e b asis of a series,  it inc luded m ore m arg ins,  w h ic h  enab led th e ex tension of th e 
reinforc em ents to b e lim ited c om pared to B ug ey  and F essenh eim ,  w h ic h  are pre-
series plants.  

 
Seq .  No  
102  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
A14. 4. 1. 1 P 73 

Q uestion/  
Com m ent 

I t is m entioned in Artic le 14. 4. 1. 1 th at “ prob ab ilistic  safety  assessm ents( P SA)  w ere 
used to h ig h lig h t failure sc enarios,  th e im portanc e of w h ic h  h ad h ith erto b een 
underestim ated” .  F ranc e m ay  elab orate w h eth er,  P SA is a m andatory  req uirem ent 
of ASN?   

Answ er Th e first req uest for th e use of P SA,  in order to c om plem ent th e determ inistic  
analy ses and to prioritise safety  issues,  w as issued w ith  ASN letters to E DF  in J uly  
1977 and Marc h  1978 respec tiv ely  related to P W R 900 MW e and P W R 1300 MW e 
safety  options.  
Sinc e 1990,  P SA results h av e b een ex tensiv ely  and suc c essfully  used in F ranc e.  
And in 2002,  ASN issued a b asic  safety  rule in order to struc ture and c larify  th e use 
of P SA in th e reg ulatory  proc ess.  Sinc e th en,  P SA is a m andatory  req uirem ent of 
ASN.  Th e F renc h  b asic  safety  rule ( RF S 2002-01)  on ac c eptab le m eth ods for P SAs 
dev elopm ent and applic ations is av ailab le on ASN’ s w eb  site: w w w . asn. g ouv . fr.  

 
Seq .  No  
103  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

At th e international c onferenc e on nuc lear installations safety  nam ed " Continuous 
I m prov em ent of Nuc lear Safety  in a Ch ang ing  W orld"  org aniz ed b y  I AE A in 
Ch ina ( B eij ing )  and h eld 18-22 O c tob er 2004 th e F renc h  speak er Mr.  H.  Rob ineau 
m entioned th at a " g lob al safety  assessm ent"  ex ists in F ranc e,  w ith  th e h elp of 
w h ic h  at th e national lev el th ey  identify  th e w eak est plant ( poor perform er)  th at 
needs assistanc e.  Th is g lob al safety  assessm ent is c onduc ted ev ery  th ree y ears.  
1)  W h y  did Artic le 14 of th e National Report fail to m ention th is k ind of 
assessm ent?  
2)  How  does th is " g lob al safety  assessm ent"  look  lik e?   

Answ er Q 1/   
Ch apter 14 of th e reports c ov ers th e ph y sic al state of th e installations and not th e 
internal assessm ent of th e operator,  w h ic h  is c ov ered in c h apter 10. 2 ( see report p.  
48)  b ut possib ly  w ith  insuffic ient c ov erag e from  th is point of v iew .  I t c ould b e 
done during  th e nex t report.  F or inform ation,  th e ov erall safety  rev iew  sy stem  w as 
presented b y  E DF  during  th e rec ent w ork sh op org aniz ed b y  NE A and I AE A in 
Tok y o at th e end of J anuary 2005.  
Q 2/  
Glob al Safety  Assessm ent ( GSA) ’ s offer a m eans of ev aluating  th e safety ,  radio 
protec tion and env ironm ent lev els of th e v arious Nuc lear P roduc tion Div ision 
( NP D)  entity  w ith  reg ard to presc riptions and am b itions,  th us direc ting  and th e 
dec isions and ac tions in suc h  a w ay  as to im prov e installation safety .  
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 Th ese ev aluations are c arried out on th e b asis of safety  assessm ent referenc e 
g uidelines c onfirm ed b y  th e Nuc lear P roduc tion Div ision Manag em ent.  Th is 
referenc e m aterial is im plem ented ex h austiv ely ,  representing  m ore th an 400 
perform anc e operations assessed b y  ob serv ations in th e field,  disc ussions w ith  
operational people from  all th e different professions and ex am ination of th e 
doc um ents.  Th e purpose is to detec t in w h at w ay  th e ob serv ed m eth ods 
c ontrib ute or do not c ontrib ute to ac h iev ing  safety  ob j ec tiv es.  Th e ev aluation 
team  inc ludes 14 professional inspec tors and a doz en or so pairs of different 
E DF  sites.  

 E ig h t ev aluation fields are c ov ered: safety  m anag em ent,  c ontrol,  m aintenanc e,  
transv erse support ( ex perienc e feedb ac k ,  eng ineering ,  m odific ations,  fuel and 
c ore ph y sic s) ,  radioprotec tion,  env ironm ent,  fire and states of installations 
tog eth er w ith  an assessm ent of th e Control training  serv ic e.  Th e field of 
dism antling  is also ev aluated w h en sites h av e b oth  installations in produc tion 
and oth ers under dism antling .  

 E ac h  field is split into th em es,  th em selv es split into ob j ec tiv es.  E ac h  team  is 
ev aluated at sev eral different lev els rang ing  from  " ex c ellent"  to " unac c eptab le" .  
Th is b reak dow n allow s c om parison b etw een site' s and th e m onitoring  of eac h  
site from  one ev aluation to th e follow ing .  

 Th ese ev aluations g iv e th e Div ision and U nit m anag erial line elem ents th at are 
lik ely  to h elp im prov e safety  lev els in th e form  of rec om m endations,  
sug g estions and g ood prac tic e m eth ods.  

 As a c om plem ent to th e c onform ity  ev aluation desc rib ed prev iously ,  th e team  
of auditors w ill g iv e its perc eption of th e soc ial-org aniz ational aspec t of th e 
site,  in partic ular th e strong  and w eak  points of th e org aniz ation,  as w ell as a 
rev iew  of th e dev elopm ent risk .  

 F inally ,  in som e c ases,  th ese ev aluations m ay  b e an opportunity  to q uestion 
onc e ag ain th e pertinenc e of th e presc riptions and am b itions defined b y  th e 
Nuc lear P roduc tion Div ision Manag em ent.   

Starting  in early  2004,  th e NP D Manag em ent ask ed W ANO  to h av e fiv e pairs of 
foreig n people j oining  th e team  of E DF  inspec tors to g iv e an international 
c om plem entary  v iew point during  GSAs.  

 
Seq .  No  
104  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

Th e Report fails to g iv e inform ation on P SA results for different P W R series.  
W h at is th e prob ab ility  of sev ere c ore dam ag e and b ey ond-desig n release of 
radioac tiv ity  into th e atm osph ere for F renc h  nuc lear plants?   

Answ er L ev el 2 P SA on 900 MW e NP P  ended in 2004.  I ts results are under disc ussion w ith  
Nuc lear Safety  Auth ority .  Ac c ording  to th is P SA th e freq uenc y  of sev ere c ore 
dam ag e and b ey ond desig n release of radioac tiv ity  into th e atm osph ere is assessed 
to b e at m ost eq ual to 10-6 / y ear.  B ey ond desig n release m eans release larg er th an 
th ose induc ed b y  desig n b asis ac c ident w h ic h  don’ t inc lude any  c ore m elt or 
deg radation of c ontainm ent.  

 
Seq .  No  
105  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
I tem  14. 1. 3 
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Q uestion/  
Com m ent 

W h at periodic  NP P  safety  status reports are sub m itted to th e F renc h  reg ulatory  
b ody  in addition to th e safety  assessm ent reports to b e presented ev ery  10 y ears of 
operation?   

Answ er Modific ations to th e safety  dem onstration h av e to b e stated in th e SAR on a y early  
b asis.  Th e SAR h as to b e updated ev ery  ten y ears,  on th e oc c asion of th e P SRs.  I n 
addition to periodic  safety  rev iew  reports,  th e lic ensee h as to k eep up-to-date th e 
g eneral operating  rules and th e on-site em erg enc y  plan,  m odific ations of w h ic h  are 
sub m itted to ASN.  

 
Seq .  No  
106  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

Are th e results of th e prob ab ilistic  safety  assessm ent ( P SA)  tak en into ac c ount for 
th e periodic  safety  rev iew s?  I s P SA a part of th e safety  doc um entation req uired to 
b e presented b y  th e lic ensee to th e reg ulator?  

Answ er Y es,  th e results of P SA are tak en into ac c ount for th e periodic  safety  rev iew s.  F or 
instanc e,  th e assessm ent of th e m ain c ontrib utions to th e c ore dam ag e freq uenc y  is 
an elem ent,  w h ic h  c an b e used to estim ate th e c h ang e in safety  lev el c om pared w ith  
th e assessm ent m ade after th e prev ious rev iew .   
Moreov er,  in th e safety  analy sis report c om piled for eac h  periodic  safety  rev iew ,  
th e lic ensee is req uired to inc lude a sum m ary  of th e referenc e P SA c onsistent w ith  
th e referenc e and operating  c ondition of th e reac tors.  

 
Seq .  No  
107  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

Are th ere any  plans for lifetim e ex tension of ex isting  NP P s?  I f y es,  are th ere any  
reg ulatory  g uides or rules ready  or under preparation to spec ify  th e reg ulatory  
req uirem ents to b e fulfilled b y  th e lic ensee ask ing  for th e operational ex tension?  

Answ er L ifetim e is not spec ified in th e F renc h  NP P  operating  lic enc es.  How ev er th e safe 
status of an NP P  h as to b e dem onstrated at any  tim e ( Art.  5 of th e 63-1228 dec ree)  
and orig inal desig n studies c onsidered th at inform ation of c om ponent b eh av iour 
after 30 y ears w ere needed for th e dem onstration of th eir long er term  safe 
b eh av iour.  Th at is w h y  ASN h as req uired E DF  to present,  for eac h  plant,  a file 
sh ow ing  th at reac tors are ab le to b e operated safely  after 30 y ears lifetim e.  Th ese 
files w ill b e ex am ined b y  ASN in th e fram e of th e P SRs.  Th ey  w ill inc lude: 
- th e desc ription of th e installation and its operating  c onditions ;  
- th e inform ation relating  to th e m anufac ture or th e realiz ation of th e installation 

b eing  ab le to c ontrib ute to th e q uantitativ e analy sis of th e m ec h anism s of 
ag eing ;  

- th e assessm ent of th e ex perienc e feedb ac k  of th e b eh av iour of th e installation in 
serv ic e;  

- th e analy sis of ob solesc enc e risk s;  
- th e analy sis of c om ponents or struc tures th at are replac eab le;  
- th e list of ag eing  m ec h anism s.  
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Q uestion/  
Com m ent 

Do y ou apply  th e sam e m eth odolog y  for safety  analy ses of all P W Rs in F ranc e?  I s 
th e m eth odolog y  dependent on th e ty pe of analy sed ac c idents ( e. g . ,  transients,  loss 
of c oolant ac c idents,  ATW S) ?  

Answ er Meth odolog ies used for safety  analy ses are nearly  th e sam e for all F renc h  P W R 
series ( 900 MW e,  1300 MW e and 1400 MW e) .  Th e princ iples are th e sam e for all 
series.  Nev erth eless,  som etim es,  th e analy sis rules c an b e slig h tly  different,  
espec ially  for th e last desig ned series ( 1400 MW e) .  
O n th e oth er h and,  th e m eth odolog y  strong ly  depends on th e ty pe of analy sed 
ac c idents.  P artic ularly  : 
-  th e desig n ac c idents ( e. g .  loss of c oolant ac c idents)  are studied on a 

determ inistic  w ay ,  w ith  c onserv ativ e assum ptions and rules ( e. g .  allow anc e for 
sy stem atic  m arg ins,  im plem entation of th e sing le failure c riterion,  allow anc e 
for safety  g rade eq uipm ent alone. . . )  

-  th e c om plem entary  operating  c onditions ( e. g .  ATW S)  are studied on a different 
w ay ,  using  a prob ab ilistic  approac h .  

 
Seq .  No  
109  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

Does th e reg ulator ac c ept b est-estim ate approac h  w ith  unc ertainties for lic ensing  
safety  analy ses or is it lim ited to c onserv ativ e determ inistic  approac h ?  

Answ er I n th e lic ensing  proc ess of F renc h  NP P s,  th e safety  analy ses rely  essentially  on 
determ inistic  approac h  b ased on th e c onc ept of defenc e in depth  and prob ab ilistic  
approac h es are used to supplem ent th e c onv entional determ inistic  analy ses.  
I n prob ab ilistic  analy ses,  b est-estim ate approac h  is c learly  tak en into ac c ount sinc e 
P SA h av e to b e as realistic  as possib le.  Som e determ inistic  analy ses suc h  as th e 
c alc ulation of th e pub lic  ex posure dose m ay  use b est estim ate approac h  b ut th e 
m aj ority  is b ase on c onserv ativ e approac h .  

 
Seq .  No  
110  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

Are th ere inv estig ations ( researc h )  m ade on w ater c h em istry  in th e sum ps after 
L O CA in F renc h  NP P s w ith  P W Rs?  W h at is th e pH of w ater ac c um ulated in th e 
sum ps?  I s ( is not)  th ere any  c h em ic al reac tion b etw een sum p w ater and fib res of 
pipeline insulation m aterial or any  oth er c onstruc tion m aterials enc om passed in th e 
c ontainm ent?   

Answ er I n th e ev ent of ac c ident b y  rupture of th e prim ary  c irc uit,  th e deb ris g enerated at 
th e b reac h  are sub j ec ted to a sprink ling  of w ater c om porting  th e av erag e 
c h arac teristic s eq ual to pH of 9, 4 ( presenc e of sodium  h y drox ide NaO H)  and b oron 
c onc entration eq ual to 2500ppm . Th e m aterials present in th e b uilding  eng ine are 
q ualified to satisfy  w ith  th e func tional req uirem ents under suc h  c onditions.  
Conc erning  th e risk  of c log g ing  th e sum ps filters in c ase of an ac c ident,  th e c urrent 
k now ledg e do not m ak e it possib le to appreh end spec ific ally  th e c om b ined effec ts 
of th e v arious param eters lik ely  to g enerate c h em ic al reac tions b etw een th e v arious 
inv olv ed c om pounds.  Th e influenc e of th e sum ps w ater tem perature and its 
ev olution during  th e ac c ident,  are still in deb ate.  Researc h  task s w ith  international 
c ooperation are in prog ress on th e sub j ec t.  
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Seq .  No  
111  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h at is th e tim e lim it for th e fire resistanc e of fire protec tion doors in F renc h  
NP P s?  I s it standardised for all NP P s operated in F ranc e?  

Answ er Th e tim e lim it for fire resistanc e of fire protec tion doors w ith in F renc h  NP P s is : 
- for safety  c om partm ents 90 m inutes b ased on q ualific ation proc ess ( I SO  834) ,  
- for oth er c ases ( sec urity ,  inv estm ent protec tion,  etc . . . . )  th e  duration of fire 

resistanc e depends on th e ov erall fire load c ontained in th e related c om partm ent 
( from  30'  to 90' ) .  

Th ese rules are entirely  standardiz ed for all F renc h  NP P s.  
 
Seq .  No  
112  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h at is th e ac tual status of P SA preparation and use for NP P s.  Do y ou perform  th e 
P SA lev el-1,  lev el-2 or ev en lev el-3?  Do y ou use integ rated P SA m odels ( full 
pow er and sh ut dow n)  to ev aluate th e safety  of F renc h  NP P s?  I s th e risk  profile of 
F renc h  NP P s b alanc ed?  W h at are th e dom inant c ontrib utors to th e risk  ( P SA lev el-
1 and P SA lev el-2)  in F renc h  P W Rs?  

Answ er P SAs are used in F ranc e sinc e 20 y ears to supplem ent th e c onv entional 
determ inistic  analy ses.  Th ey  are c onsidered b y  ASN as an interesting  tool in th e 
definition and prioritisation of th e ac tions to b e tak en in order to attain or m aintain 
a satisfac tory  safety  lev el.  Th eir m ain applic ations for F renc h  NP P s inc lude th e 
follow ing  safety  areas: 
- P eriodic  safety  rev iew ,  
- P rob ab ilistic  ev ent analy sis,  
- Desig n of future reac tors,  
- I m portanc e of sy stem s and eq uipm ent w ith  reg ard to safety ,  
- O perational tec h nic al spec ific ations.  
Sinc e 1990,  a lev el-1 P SA h as b een dev eloped in F ranc e w h ic h  c ov ers now  all 
internally  initiated ev ents ex c ept ag g ressions,  inc luding  all applic ab le reac tor states 
inc luding  sh utdow n.  I n 2004,  th e sc ope of lev el-1 P SA perform ed b y  I RSN for 900 
MW  plants w as ex tended to inc lude an internal ag g ression suc h  as fire.  I n th e sam e 
y ear,  as m entioned ab ov e,  th e utility  dev eloped a lev el-2 P SA for 900 MW  plants 
c ov ering  all applic ab le reac tor states inc luding  sh utdow n.   
 
P SA lev el 1 h av e b een dev eloped for all E DF  NP P  series and for th e F renc h  E P R 
P roj ec t for pow er and sh utdow n states.  A lev el 2 P SA h as b een ac h iev ed for E DF  
900 MW  series and is in preparation for th e 4-loop E DF  NP P  ( 1300 and N4) .  A 
lev el 2 P SA is foreseen for th e F renc h  E P R P roj ec t.  
I nteg rated P SA m odels are used to ev aluate th e safety  of F renc h  NP P  during  
periodic  Safety  Rev iew .  
Th e risk  profile is b alanc ed.  Th e m ain c ontrib utors for lev el 1 P SA are th e loss of 
6, 6 k V  safeg uard sw itc h  b oard b y  c om m on c ause failure and failures of reac tor 
c ooling  pum p and transients w ith out reac tor trip c aused b y  rod b loc k ag e.  
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Th e m ain c ontrib utors for lev el 2 P SA are h eterog onous dilutions w ith  larg e early  
releases and situation w ith  b asem at m elt th roug h  w ith  late releases.  
 
At th e m om ent,  it is not sc h eduled to dev elop a lev el-3 P SA.  

 
Seq .  No  
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Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

Do th e SARs inc lude safety  analy ses for low  pow er and sh ut dow n plant operating  
m odes or th e safety  analy ses in th e SARs lim ited to full pow er only ?   

Answ er Th e initial c onditions c onsidered for desig n b asis ac c idents disc ussed in th e SAR 
c ov er all plant operating  c onditions,  from  full pow er operation to c old sh utdow n,  
inc luding  low  pow er operation.  

 
Seq .  No  
114  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

Are th e b ey ond desig n b asis ac c ident ( sev ere ac c ident)  analy ses inc luded in th e 
lic ensing  proc ess of F renc h  NP P s?  How  do y ou selec t th e list of analy sed 
sc enarios?   

Answ er Alth oug h  sev ere ac c ident w ere not tak en into ac c ount at th e initial P W R desig n 
stag e,  th ey  are th e sub j ec t of spec ific  prov isions to lim it th eir c onseq uenc es for th e 
env ironm ent and th e pub lic .  Th ese prov isions are of tec h nic al nature ( c ontainm ent 
v enting  sy stem ,  passiv e autoc ataly tic  h y drog en rec om b iners,  etc . ) ,  of doc um entary  
nature ( Sev ere Ac c ident Manag em ent Guide)  and org anisational nature ( th e 
m anag em ent of sev ere ac c ident is ex plic itly  prov ided for in on-site and off-site 
em erg enc y  plans) .   
Th us,  “ ultim ate”  b ey ond desig n proc edures " U 2"  ( c ontainm ent leak ag e) ,  " U 4"  
( b ase m at erosion)  and " U 5"  ( c ontainm ent v enting  th roug h  a sand b ed filter)  are 
desc rib ed in th e Safety  Analy sis Report,  w h ic h  is a lic ensing  doc um ent.  

 
Seq .  No  
115  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
sec tion 14. 2. 2,  p 71 

Q uestion/  
Com m ent 

I t is stated th at th e prog ram m e for additional inv estig ation c om prises non-
destruc tiv e c h ec k s th at are spread ov er sev eral units and c arried out on th e oc c asion 
of th e ten-y early  outag es.  Th e aim  is to c onfirm  th e v alidity  of th e sc enarios 
( deg radation m odes)  on w h ic h  th e b asic  prev entiv e m aintenanc e prog ram m es are 
b ased.  Th e prog ram m e is im plem ented at th e start of th e ten-y early  period.  
Sinc e th e prog ram m e for additional non-destruc tiv e c h ec k  inv estig ation is spread 
ov er sev eral units,  does it m eans th at eac h  unit c om prise only  desig nated part of 
th at prog ram ,  so th e prog ram m e is c ov ered ex ac tly  100 %  b y  all units inv olv ed?  
P lease,  state w h at ex ac tly  is inc luded in th at prog ram m e ( e. g .  I SI ,  I ST… ? ) !  

Answ er Th e b asic  prev entiv e m aintenanc e prog ram s ( P B MP )  and th e spec ial m aintenanc e 
prog ram s in effec t prov ide for an ex h austiv e list of inspec tions during  th e operation 
of th e eq uipm ent,  ac c ording  to th e risk s of c onfirm ed or potential deg radation or as 
defenc e-in-depth  steps.  
To streng th en ev en m ore defenc e-in-depth ,  th ese prog ram s are c om pleted b y  a 
Com plem entary  I nv estig ation P rog ram  ( P I C)  applic ab le to areas c onsidered not to 
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b e sensitiv e;  th is is to c onfirm  operator' s h y poth eses ab out th e ab senc e of any  
m aj or deg radation oc c urring  in serv ic e in th e areas not c ov ered b y  P B MP  prog ram s 
or spec ial m aintenanc e prog ram s.  
A P I C applies to a plant unit ( 900 MW e,  1300 MW e)  and is im plem ented on th e 
first unit or on m any  units of eac h  series ac c ording  to th e analy sis,  ( 900 MW e,  
1300 MW e, … ) .  E ssentially  it c onsists of non-destruc tiv e ex am ination b ut if 
nec essary ,  m ay  inc lude c om ponent sam ples tak en for lab oratory  ex pertise.  E ac h  
ex am ination or sam ple applies to one of sev eral plant units and all th e results 
ob tained c orrespond to 100%  of th e P I C.  Th e c h oic e of plant unit or units is m ade 
ac c ording  to spec ial ev ents or spec ific  c h arac teristic s reg arding  suc h  and suc h  a 
plant unit,  w h ic h  m ay  represent an ag g rav ating  fac tor for th e suspec ted ty pe of 
deg radation.  
Th e first P I C w as im plem ented during  th e sec ond 10-y ear inspec tions of th e 900 
MW e plant units: it c ov ered th e Main P rim ary  Circ uit ( CP P ) ,  th e Main Sec ondary  
Circ uit ( CSP )  and th e pipes and tank s of th e RRA ( Residual Heat Rem ov al 
Sy stem ) ,  ASG ( Aux iliary  F eedw ater Sy stem ) ,  RI S ( Safety  I nj ec tion Sy stem )  and 
RRI  ( Com ponent Cooling  Sy stem )  sy stem s: 2384 c h ec k s w ere c arried out on th e 
sites and a doz en or so c om ponents w ere rem ov ed and ev aluated in th e lab oratory .  
Th e only  deg radation in serv ic e w as found to b e a RRI  neg ativ e pressure 
g enerating  dev ic e.  
A sec ond P I C w as defined to th e sec ond 10-y ear inspec tions of th e 1300 MW e 
plant units.  I t w ill b e im plem ented in 2005 and c ov er th e CP P ,  th e CSP  and th e 
pipes and tank s of th e RRA,  ASG,  RI S,  P TR ( Reac tor Cav ity  and Spent F uel P it 
Cooling  ant Treatm ent Sy stem )  and E AS ( Containm ent Spray  Sy stem )  sy stem s.  
A th ird P I C is c urrently  b eing  defined for th e th ird 10-y ear inspec tions of th e 900 
MW e plant units.  I t w ill b e im plem ented in 2009 and c ov er th e CP P ,  th e CSP  and 
th e pipes and tank s of th e RRA,  ASG,  RI S,  RRI ,  P TR,  E AS and RCV  ( Ch em ic al 
and V olum e Control Sy stem )  sy stem s.  I n addition,  it w ill b e ex tended to elec tric al 
eq uipm ent,  instrum entation and c ontrol-test eq uipm ent and to c ontainm ent 
enc losures and oth er c iv il eng ineering  struc tures.  

 
Seq .  No  
116  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
p.  67 

Q uestion/  
Com m ent 

Th ere is a lot of em ph asis on risk  ev aluation/ risk  b ased approac h ed in lic ensing  
proc ess b ased on P SA lev el 1 and 2 studies in oth er c ountries reports,  h ow ev er 
th ere is v ery  little inform ation on P SA studies and P SA applic ation in th e F renc h  
report.  W e are aw are th at E dF  and th e ASN ( I RSN)  dev eloped tw o independent 
P SA L ev el 1 and 2 studies for all different ty pes ( series)  of F renc h  plants.  I n 
sec tion 19. 2. 7 of th e report ev aluation of sig nific ant ev ent using  P SA is b riefly  
desc rib ed – is th is th e only  applic ation of P SA in F ranc e?  Are th ere any  plans to 
use P SA or “ risk  b ased”  approac h  in oth er applic ation?   
 
After “ Septem b er 11”  ev ents in th e U SA m any  utilities perform ed re-ev aluation of 
plant struc tures and b uilding  to reinforc e and v erify  th e b ases for aeroplane c rash  
ty pe of ac c ident.  W ere sim ilar analy ses c arried out in F ranc e b y  E dF ?   

Answ er Q 1/  
Sinc e th e end of y ear 2001,  th e elab oration and th e use of P SA studies is c ontrolled 



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 70/ 140 

in F ranc e b y  a B asic  Safety  Rule ( in F renc h  Rè g le F ondam entale de Sureté  – RF S)  
issued b y  th e Nuc lear Safety  Auth ority .  I n th is RF S,  different uses of P SA studies 
are foreseen,  nam ely : 
- safety  re-ev aluation.  I t h as b een th e c ase for th e 900MW e plants rec ently ,  in 

v iew  of th eir 3rd ten y early  re-ev aluation.  P SA lev el 1 and lev el 2 h av e b een 
issued,  in order to define th e outlines of nec essary  b ac k  fitting s.  A tentativ e 
P SA on internal h az ards ( fire)  h as also b een under ex am ination.  

- sig nific ant ev ents ex am ination,  w h ic h  is q uoted in th e q uestion.  A y early  
b alanc e of ev ents is perform ed.  

- future reac tor desig n.  P SA ( lev el 1,  lev el 2,  h az ards)  is of larg e use for E P R 
desig n and ev aluation,  espec ially  for RRC c onditions ( Risk  Reduc tion Categ ory  
of ev ents,  inc luding  “ b ey ond desig n”  c onditions and sev ere ac c ident 
c onditions) ,  

- sy stem s and eq uipm ent im portant for safety  : P SA tec h niq ues are useful to 
identify  suc h  sy stem s and eq uipm ent,  as reg ards Tec h  Spec s,  periodic  tests and 
m aintenanc e prog ram s.  E DF  h as im plem ented an im portant optim isation 
prog ram  of Reliab ility  Centered Maintenanc e ( in F renc h  O ptim isation de la 
Maintenanc e par la F iab ilité  – O MF )  on all P W R series.  

- O peration Tec h nic al Spec ific ations desig n.  P SA studies are ab le to h ig h lig h t 
th e b est sh utdow n state c om b ined w ith  th e b est w ay  to reac h  it.  Suc h  studies are 
used b y  E DF  for perm anent spec s j ustific ation as w ell as c ase-b y -c ase w aiv ers,  
e. g .  on g rid c onnec tions.  

P lants used P SA m ainly  to support day -b y -day  dem ands to th e F renc h  Nuc lear 
Safety  Auth ority .  
 
Q 2/  
Analy ses of airplane c rash  resistanc e h av e b een perform ed for F renc h  NP P s.  Th is 
issue is addressed in spec ific  studies,  w h ic h  are also related to sec urity  and 
ph y sic al protec tion m easures.  
B y  nature th e sec urity  m easures are not inc luded in th e sc ope of th is Conv ention 
and,  in c om plianc e to F renc h  law ,  any  inform ation related to suc h  m easures c annot 
b e dissem inated to th e outside w ith out a c onfidential ag reem ent b etw een tw o 
Gov ernm ents.  Suc h  ag reem ents ex ist b etw een F ranc e and som e Contrac ting  
P arties,  to w h ic h  it sh ould b e referred for furth er inform ation on th e topic .  

 
Seq .  No  
117  
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Artic le  
Artic le 14 

Ref.  in National Report  
14. 4. 1. 1, 3rd. parag ra 

Q uestion/  
Com m ent 

Th is parag raph  indic ates th at it w as c onsidered nec essary  to inc orporate 
m odific ations in sev eral sy stem s to im prov e th eir reliab ility ,  am ong  th em  th e 
aux iliary  steam  g enerator feedw ater sy stem .  I t w ould b e adv isab le to inc lude a 
b rief desc ription of th e desig n m odific ation inc orporated in th is sy stem  ( and th e 
underly ing  reasons for it) .   

Answ er Th e prob lem  h ere referred to tak es its orig in in th e ex tended inoperab ility  of one 
c h annel of th e 6. 6K V  b ac k ed-up elec tric al sy stem  ( L HB )  in unit 4 at CRU AS NP P  
( follow ing  a fire on O c tob er 30,  1990)  led to an assessm ent of th e 6. 6K V  b ac k ed-
up elec tric al sy stem  (  L H =  L HA+ L HB )  c om m on-m ode failure oc c urrenc e 
freq uenc ies and of th e related c ore m eltdow n risk .  I n v iew  of th e sig nific ant risk  
identified b y  th is study ,  E DF  undertook  to inc rease th e reliab ility  of th e c ontrol 
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prov isions av ailab le in th e ev ent of a c om m on-m ode L H failure to m inim iz e th e 
c ore m eltdow n h az ard.  
F or ex am ple,  th e reliab ility  of th e steam  g enerator m ak eup w ater supply  sy stem  
w as enh anc ed b y  allow ing  th e use of th e c ondensate ex trac tion sy stem  ( CE X )  
pum ps as a b ac k up for th e ASG turb ine-driv en pum p in th e E m erg enc y  Response 
Team  Guide in th e c ase of an L HA-L HB  failure.  Th e elec tric al m odific ations are 
desig ned to m aintain all th e feedw ater-related eq uipm ent item s nec essary  for 
em erg enc y  ASG ( em erg enc y  feedw ater sy stem )  operation,  notab ly  th e ex trac tion 
pum ps and th eir supporting  func tions,  and c ontrol and instrum entation of th e ARE  
( norm al feedw ater sy stem )  feedw ater low -flow  c ontrol sy stem  in th e c ase of an 
L HA-L HB  failure.  Th ese m odific ations inv olv e c reating  a new  pow er supply  
sy stem  for selec ted elec tric al sw itc h b oards and c h annel A protec tion units from  th e 
perm anent aux iliary  sw itc h b oards.  O n th e CP 2 series ( 900 MW e) ,  a direc t link  
b etw een th e ex trac tion pum p disc h arg e line w as also c reated.  
I n addition,  th e reliab ility  of th e prim ary  pum p seal inj ec tion func tion w as 
im prov ed to fac e th e failure of th e turb ine alternator ( L L S sy stem ) ,  w h ic h  supply ,  
in th is c ase,  th e inj ec tion pum p RI S 011 P O  w ith  elec tric ity .  An autom atic  
sw itc h ing  of th e pum p RI S 011 P O  pow er supply  on th e c om m on L K I  sw itc h b oard 
( 380V )  w as added.   

 
Seq .  No  
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Artic le  
Artic le 14 

Ref.  in National Report  
pag e 68 

Q uestion/  
Com m ent 

W h at is referred to b y  th e term  “ realistic  risk  reduc tion approac h ” ?   

Answ er ASN’ s polic y  is to c ontinuously  im prov e safety  and not only  to m aintain it.  
P eriodic  safety  rev iew s aim  at c h ec k ing  th at th e B NI s are still in c onform ity  w ith  
th e initial req uirem ents fix ed for th em ,  and also im prov ing  th eir lev el of safety ,  
tak ing  into ac c ount ex perienc e feedb ac k  and state of th e art.  Realistic  m eans th at 
th ese im prov em ents are req uired as far as th ey  are ec onom ic ally  and tec h nic ally  
ac h iev ab le.  Th e need for im prov em ent is disc ussed on a c ase-b y -c ase b asis.  

 
Seq .  No  
119  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  
pag e 72 

Q uestion/  
Com m ent 

I n c ase E DF  m ak es use of P rob ab ilistic  Safety  Assessm ents ( P SAs)  in th e 
assessm ent of th e referenc e sy stem ,  h ow  are th e risk  analy ses rev iew ed under th e 
auth ority  of th e reg ulatory  b ody  and,  in partic ular,  h ow  does th e reg ulatory  b ody  
m ak e sure th at th e risk  analy ses w ell reflec t th e c urrent c onfig uration of th e 
referenc e sy stem ?   

Answ er I n 2002,  ASN issued a B asic  safety  rule ( RF S 2002-01)  on ac c eptab le m eth ods for 
P SAs dev elopm ent and applic ations.  Th e rule say s,  inter alia,  th at th e lic ensee h as 
to perform  a referenc e P SA c onsistent w ith  referenc e and operating  c onditions.  Th e 
referenc e P SA is initially  ex am ined at eac h  safety  rev iew  and on th is oc c asion,  th e 
reg ulatory  b ody  m ak es sure th at it m eets th e req uirem ent of th e b asic  safety  rule.  
Th en,  w h enev er th e lic ensee m ak es use of P SAs,  h e h as to j ustify  h is results so th at 
it is alw ay s possib le for th e reg ulatory  b ody  to m ak e sure th at th e risk  analy ses w ell 
reflec t th e c urrent c onfig uration of th e plant safety  referenc e sy stem .  O ne h as to 
note th at F renc h  P SA are v ery  detailed and w ell v alidated sinc e ASN’ s tec h nic al 
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support,  I RSN,  perform s its ow n P SAs and c om pare th em  to E DF ’ s ones.  
 
Seq .  No  
120  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

1.  W h at is th e realistic  approac h  to risk  m inim isation as applied for nuc lear 
installation safety  enh anc em ent ?   

Answ er Sam e answ er as to q uestion No 118: 
ASN’ s polic y  is to c ontinuously  im prov e safety  and not only  to m aintain it.  
P eriodic  safety  rev iew s aim  at c h ec k ing  th at th e B NI s are still in c onform ity  w ith  
th e initial req uirem ents fix ed for th em ,  and also im prov ing  th eir lev el of safety ,  
tak ing  into ac c ount ex perienc e feedb ac k  and state of th e art.  Realistic  m eans th at 
th ese im prov em ents are req uired as far as th ey  are ec onom ic ally  and tec h nic ally  
ac h iev ab le.  Th e need for im prov em ent is disc ussed on a c ase-b y -c ase b asis.  

 
Seq .  No  
121  

Country   
 

Artic le  
Artic le 14 

Ref.  in National Report  

Q uestion/  
Com m ent 

2.  How  th e risk  is defined and m easured?   

Answ er Th e risk  c an b e defined b y  th e c ouple prob ab ility  v ersus c onseq uenc e.  ASN 
c onsiders th at determ inistic  and prob ab ilistic  approac h es are b oth  relev ant to 
address th e risk .  Alth oug h  P SAs are a useful tool in order to q uantitativ ely  m easure 
th e risk ,  th ere are som e aspec ts suc h  as th e safety  c ulture th at c annot b e m easured 
in a q uantitativ e m anner.  F or instanc e,  th e Dam pierre NP P  w as put under a 
reinforc ed surv eillanc e in 2002 on th e b asis of a q ualitativ e j udg em ent m ade b y  
ASN.  

 
Seq .  No  
122  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  

Q uestion/  
Com m ent 

Th ere are sev eral different plant g enerations in use,  eac h  w ith  th eir ow n safety  
c ases,  w h ic h  respec tiv ely  are m utually  different from  eac h  oth er.  How  does F ranc e 
ensure th at th e earliest plants rem ain ac c eptab ly  safe w h en th e safety  req uirem ents 
for m odern plants k eep ev olv ing  into m ore and m ore string ent direc tion?   

Answ er Th is issue is addressed th roug h  th e periodic  safety  rev iew .  O ldest plants are 
c om pared to th e new est desig n,  inc luding  future plants suc h  E P R,  in order to see 
w h ic h  im prov em ents from  new  desig n c an b e im plem ented on earlier desig ns.  
 
Read also answ er to q uestion 36 and to q uestion 96: 
F irstly ,  th e 10 Aug ust 1984 order on q uality  ( see report § 7. 3. 1. 3,  p.  29)  prov ides a 
g eneral fram ew ork  for prov isions to b e tak en b y  any  B NI  operator to produc e,  
ob tain and m aintain plant and operating  q uality  standards c om patib le w ith  safety  
req uirem ents.  Th is order is applic ab le to th e studies perform ed in th e fram e of th e 
periodic  safety  rev iew .  
As m entioned in th e report ( p.  68)  th e princ iples th at reg ulate th e c onduc t of 
periodic  safety  rev iew  are defined in th e 11 Dec em b er 1963 dec ree on B NI s 
( artic le 5) .  Th en,  on a c ase-b y -c ase b asis ASN issues letters to th e B NI  operators 
th at define th e sc ope of th e safety  rev iew  and spec ific  issues th at h av e to b e 
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c onsidered.  
F or ex am ple,  for 30-y ear safety  rev iew  for 900 MW e,  as m entioned in th e report 
( § 14. 4. 1. 3,  p.  74) ,  th e ASN issued a letter in O c tob er 2003 instig ating  th e safety  
rev iew ,  determ ining  th e sc ope and th e lim its of th e studies to b e m ade b y  E DF ,  
tog eth er w ith  th e deadlines to b e m et to enab le th e resulting  m odific ations to b e 
integ rated on th e 900 MW e reac tors during  th eir th ird ten-y early  outag es sc h eduled 
as of 2008.  Th is letter h as b een m ade pub lic  on ASN’ s internet site.   
Hereafter are g iv en th e h eadlines of issues to b e c onsidered: 
1/ I nternal and ex ternal h az ards 

o sim ultaneous failure of eq uipm ent non desig ned to w ith stand seism ic  
c onditions 

o c onsideration of internal flooding  in sh utdow n states 
o internal ex plosion 
o fire 
o seism ic  v erific ation approac h  
o Adv erse w eath er c onditions 
o Hy droc arb on slic k  drift on riv er or seaside 

2/ Ac c ident studies and radiolog ic al c onseq uenc es 
o c old ov erpressure 
o L ong  term  ph ases assum ptions for ac c ident studies 
o Steam  g enerator tub e rupture 
o Sev ere ac c ident radiolog ic al c onseq uenc es 
o Containm ent 
o B ey ond desig n b asis eq uipm ent 
o B ac k up of Aux iliary  F eedw ater Sy stem  tank   
o P ost ac c ident surv eillanc e inform ation 

3/ Desig n of sy stem s 
o Desig n v erific ation of c iv il eng ineering  struc tures 
o F unc tioning  of P lant Radiation Monitoring  sy stem  
o Reliab ility  of h eat rem ov al sy stem  of th e fuel b uilding  
o P erform anc e of safety  inj ec tion sy stem  
o Reliab ility  of em erg enc y  c ooling  rec irc ulation func tion 

 
Seq .  No  
123  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h en a safety  prob lem  is identified in series-produc ed units w h ere it c annot b e 
fix ed q uic k ly  for all units,  is it th e F renc h  prac tic e to im plem ent interim  c orrec tiv e 
m easures w h ile th e fix es are b eing  dev eloped and im plem ented?  As an ex am ple,  
w h at interim  m easures are in plac e to c ope w ith  th e " sum p c log g ing "  prob lem  
g eneric  to P W Rs,  to c ov er th e m any  y ears needed to im plem ent of th e c urrently  
env isag ed c orrec tiv e m easures?   

Answ er W h en a safety  prob lem  is identified in series-produc ed units w h ere it c annot b e 
fix ed q uic k ly  for all units,  th e F renc h  prac tic e is to ex am ine th e need and th e 
feasib ility  to im plem ent interim  c orrec tiv e m easures w h ile th e fix es are b eing  
dev eloped and im plem ented.  Th is need is ev aluated c onsidering  a seriousness sc ale 
w h ic h  tak es into ac c ount th e prob ab ility  of th e situation to b e c orrec ted and its 
possib le c onseq uenc es.  
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As an ex am ple,  interim  m easures w ere rec ently  adopted b y  E DF  to reduc e th e risk s 
assoc iated w ith  th e " sum p c log g ing "  prob lem  g eneric  to P W Rs,  during  th e tim e 
needed to im plem ent th e final c orrec tiv e m easures.  
 
Th e durations allow ed b y  ASN for treatm ent of non-c onform anc es are b alanc ed 
ac c ording  to th e im pac t on th e installations safety ,  to th e prob ab ility  of oc c urrenc e 
of th e initiator lik ely  to g enerate th e defec t,  and to th e feasib ility  of repairs.  Th e 
im plem entation of palliativ e prov isions,  in m aterial term  ( tem porary  m odific ation) ,  
or org anisational ( c ontrol,  m aintenanc e,  surv eillanc e)  m ay  allow  to ac c ept long er 
tim es.  
I n th e c ase of th e anom aly  relating  to th e risk  of th e sum ps filters c log g ing  in 
ac c idental c onditions,  th e transitional prov isions retained b y  th e utility  E DF  
c onc ern: 
- O pening  of th e pre-filters doors of th e 900 MW e plant units;  
- Av oidanc e of pow dery  h eat insulation installation ( m ic roth erm )  in th e B uilding  

Reac tor;  
- P ossib ility  of supply ing  in w ater th e tank  of th e reac tor c av ity  and spent fuel pit 

c ooling  and treatm ent sy stem .  
W ith  respec t to th e operation of th e Safety  I nj ec tion Sy stem  ( RI S) /  Containm ent 
Spray  Sy stem  ( E AS)  w ith  sum p in rec irc ulation m ode,  a num b er of m easures h av e 
b een tak en or analy z ed to m inim iz e th e g eneration of deb ris or th e c onseq uenc es of 
sum p fouling  and its im pac t on th e rec irc ulation func tion.  A possib le answ er c ould 
b e: 
O pening  of th e prefilter doors of th e 900 MW e plant unit.  
I n th is plant unit,  th e RI S/ E AS sum ps are eq uipped w ith  larg e m esh  pre-filters a 
few  m eters upstream .  I n th e c ase of th ese filters b ec om ing  fouled,  in c ertain 
c irc um stanc es,  a dam m ing  ph enom enon m ay  oc c ur,  resulting  in th e filters 
b ec om ing  c lear.  I n th is ev ent,  th ere is a risk  of air b eing  draw n in at th e Safety  
I nj ec tion Sy stem  and Containm ent Spray  Sy stem  pum ps.  Ac c ording ly ,  a 
prov isional arrang em ent ( E DF -DP N-DT n° 192)  w as issued in early  2004 in order 
to h av e th e prefilter doors open and elim inate any  risk s of dam s form ing .  
Av oidanc e of pow dery  h eat insulation installation ( m ic roth erm ) .  
P ow dery  h eat insulation deb ris c onsiderab ly  inc reases th e load losses from  filter 
deb ris m attresses.  E DF  took  th e dec ision in early  2004,  insofar as possib le,  not to 
install th is ty pe of h eat insulation inside th e Reac tor b uilding  during  operational or 
m aintenanc e w ork .  
F urth er,  a dec ision w as reac h ed at th e sam e tim e to m inim iz e th e q uantity  of th is 
ty pe of h eat insulation during  th e future replac em ent of th e SGs.  Ac c ording ly ,  th is 
prov ision,  applied to th e replac em ent of th e SGs in plant unit 4 at Tric astin h as 
m ade it possib le to reduc e th e am ount of pow dery  h eat insulation b y  a fac tor of 20 
or so c om pared to th e initial predic tions.  
O ptim iz ation of c ontrol proc edures.  
Th e c ontrol proc edures w ere analy z ed to identify  any  potential optim iz ation 
sourc es w ith  respec t to fouling  risk s.  F or th e " sh ort term "  aspec t b efore th e fitting  
out of th e em erg enc y  team s,  th e c urrent proc edures already  appear to b e 
satisfac tory  and it w ill b e nec essary  to ensure th at th e c h ang e of c ontrol does not 
deg rade th e ov erall safety  lev el of th e installations.  I t is also notew orth y  th at th e 
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lim itation of th e Safety  I nj ec tion Sy stem  and Containem ent Spray  Sy stem  flow -
rates already  appears in th e proc edures ( sh utdow n of a Containm ent Spray  Sy stem  
line,  sh utdow n of Safety  I nj ec tion Sy stem  pum ps or realig nm ent… )  w h en so 
perm itted b y  th e param eters.  Th erefore,  it is unadv isab le to g o any  furth er in th e 
sh ort term  flow  rate reduc tion.   
Reac tor B uilding  c leanliness.  
O n th e b asis of th e surv ey  of th e site m eth ods used,  it h as b een v erified th at th e 
reac tor b uilding  c leanliness w as satisfac tory .  Th e data ob tained from  th is surv ey  
w as added to th e referenc e m aterial for th e purpose of siz ing  h y poth eses.  
O th er av enues h av e b een ex plored,  for instanc e th e desig n of deflec tors to trap 
deb ris upstream  of th e filters,  b ut in th e sam e w ay  as for th e c ontrol proc edures,  
th ese av enues w ere not deem ed to b e pertinent and did not lead to any  c onc rete 
ac tions.  

 
Seq .  No  
124  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  
p.  67,  14. 1. 2 &  14. 1 

Q uestion/  
Com m ent 

I s th e analy sis of low -pow er and sh utdow n states inc luded in th e P SR?   

Answ er Th e analy sis of low  pow er and sh utdow n states is inc luded in th e P SR sinc e th eir 
im portanc e w as disc ov ered in F ranc e at th e end of th e 1980s.  

 
Seq .  No  
125  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  
p.  68,  14. 1. 3. 2 

Q uestion/  
Com m ent 

W h at is th e referenc e for th e c om parison of th e lev el of installation safety ?  I s it th e 
E P R or th e N4 plants?   

Answ er U p to th e 20-y ear safety  rev iew  for 900 MW e and 1300 MW e reac tors,  th e 
referenc e for th e c om parison of th e lev el of safety  w as N4 series.  F rom  th e 30-y ear 
safety  rev iew  for th e 900 MW e reac tors,  th e referenc e is E P R.  

 
Seq .  No  
126  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  
1st para. , 14. 1. 3. 2,  

Q uestion/  
Com m ent 

Referenc e : 14. 1. 3. 2 ,  pag e68 
I t seem s a g ood prac tic e as for safety  reassessm ent.  
Q 1: Reg arding  b est international prac tic es,  h ow  do y ou find th em ?  Are th ere any  
intended c ountry  prac tic es for c om parison?   

Answ er ASN is inv olv ed in international relations w ith  its c ounterparts in m any  c ountries 
h av ing  nuc lear installations all ov er th e w orld as w ell in I AE A or NE A safety  
ac tiv ities.  Th us,  ASN is aw are of v arious international prac tic es th at c an b e 
c onsidered b y  its Adv isory  c om m ittee in order to find th e b est ones.  

 
Seq .  No  
127  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  
14. 2. 2, p72 

Q uestion/  
Com m ent 

Referenc e: 14. 2. 2 ” Assessm ent of th e referenc e sy stem  b y  E DF  
” . . . th e m ost sensitiv e issues are assessed w ith  reg ard to th eir im pac t on th e lev el of 
safety  of th e reac tor.  W h en it is apparent th at th ey  are suffic iently  im portant and 
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th at th is im portanc e far outw eig h s any  oth er disadv antag es th ere m ay  b e,  th e safety  
req uirem ent referenc e sy stem  is m odified.  I f nec essary ,  v erific ation studies are 
c arried out ag ain. . . "  
 
Q 1: I t is understood th at th e m ost sensitiv e issues are determ ined b y  prob ab ilistic  
safety  assessm ents to determ ine th e priority  of c om ponents form  v iew point of 
safety  c lassific ation.  P lease add m ore detailed c ontents of th e m ost sensitiv e issues.  
Q 2: W h at k inds of c riteria are applied to j udg e w h eth er th e safety  req uirem ent 
referenc e sy stem  is m odified?  Do th ey  use th e j udg m ent c riteria suc h  as g uideline 
instruc ted b y  nuc lear safety  reg ulatory  auth ority ?  I f so,  please desc rib e additional 
inform ation on th e j udg m ent c riteria,  dec ision m ak ing  proc edures and th e person 
w h o h as responsib ility  for th e dec ision m ak ing .  
Q 3: I n th e sam e parag raph ,  it is desc rib ed th at if nec essary ,  v erific ation studies are 
c arried out ag ain.  Do th ey  c arry  out th e v erific ation studies on th e follow ing  topic s;   
- I nteg rity  ev aluation for neutron irradiation em b rittlem ent of reac tor pressure 
v essel  
- Stress c orrosion c rac k ing  g row th  for nic k el b ase alloy s of reac tor pressure v essel 
penetrations  
- Non-destruc tiv e E x am ination for detestab ility  and siz ing  of stress c orrosion 
c rac k ing  of th e nic k el b ase alloy s.  
I f so,  please add th e outlines of th ese v erific ation studies.   

Answ er Q 1/  
Som e of th e m ost sensitiv e issues are determ ined using  P SA.  I t is th e c ase for 
issues related to th e b eh av iour of sy stem s to m itig ate an initiating  ev ent.  Here are 
som e ex am ple of im prov em ents w h ic h  c om e from  P SA: 
- Autom atic  m ak e-up dev ic e to Reac tor Coolant Sy stem  ( RCS)  in c ase of loss of 

Residual Heat Rem ov al ( RHR)  sy stem .  
- Autom atic  interruption of dilution in c ase of prim ary  pum p trip and autom atic  

sw itc h -off suc tion from  Ch em ic al and V olum e Control Sy stem  ( CV CS)  pum ps 
to Reac tor W ater Storag e Tank  ( RW ST)  if th e residual pow er is not suffic ient 
for h om og enisation.  

- Autom atic  isolation of CV CS let dow n line in c ase of a total loss of h eat sink .  
- Redundant and div ersified reac tor trip sig nal to reduc e th e risk  of h ig h  pressure 

c ore m elt.  
- Sev eral im prov em ents of operating  proc edures.  
How ev er,  it is not th e only  w ay  for detec ting  im portant issues.  O th ers are m ainly : 
- operating  feedb ac k ,  for instanc e B lay ais inc ident of ex ternal flooding  
- ev olution of rules from  th e auth ority ,  for instanc e th ose applic ab le to seism ic  

h az ard 
- c om parison to new er standards  
 
Q 2/  
To j udg e w h eth er or not th e safety  req uirem ent referenc e sy stem  h as to b e 
m odified,  all th e c onseq uenc es of th e proposed c h ang e are ev aluated ac c ording  
sev eral aspec ts inc luding  safety ,  radiolog ic al or env ironm ental aspec ts,  b ut also 
c osts,  av ailab ility , …  Th is c ost to b enefit approac h  enab les th e proposed c h ang es to 
b e prioriz ed.  Th is h ierarc h y  proposed b y  E DF  m ay  b e m odified after assessm ent b y  
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Nuc lear Safety  Auth ority  and I RSN,  and disc ussion in Adv isory  Com m ittee of 
ex perts for nuc lear reac tors.  
 
Q 3/  
Th e integ rity  of th e pressure v essel due to neutron irradiation em b rittlem ent is 
ev aluated all along  th e lifetim e of th e plant.  Th e desig n v alue of th e fluenc e is 
periodic ally  re-ev aluated in th e fram ew ork  of th e norm al m onitoring  of th e plant.  
Th e ev aluation of th e integ rity  of reac tor pressure v essel penetrations is ex am ined 
in th e sam e fram ew ork  as all th e oth er nic k el b ase alloy s z ones of th e prim ary  
c om ponents: steam  g enerator div ider plate,  c ore support lug s,  reac tor pressure 
v essel noz z les.  I ndependently  of a safety  rev iew ,  a spec ific  prog ram  b ased non-
destruc tiv e inv estig ations is perform ed.  An analy sis h as b een m ade to determ ine 
th e m ost c ritic al z ones ( in th e sense of m ost sensitiv e z ones to stress c orrosion 
c rac k ing ) ,  to b e inv estig ated at first.  

 
Seq .  No  
128  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  
14. 4. 1. 2 

Q uestion/  
Com m ent 

Referenc e: 14. 4. 1. 2 Th e 20-y ear safety  rev iew  for th e 1300 MW  reac tors 
“ . . . I n 2002,  th e ASN c onsulted its Adv isory  Com m ittee for nuc lear reac tors 
c onc erning  th e v alidity  of th e eng ineering  studies c onduc ted b y  E DF . ,  and 
c onsidered th at som e proposals c ould not b e ac c epted as th ey  stood… ”  
 
Q 1: W h at are th e E DF ’ s proposals th at c ould not b e ac c epted b y  th e ASN?  W h at 
are th e reasons w h y  th e ASN m ade suc h  j udg m ents for th ese proposals?  Are th e 
j udg m ents for th e proposals applied also to oth er series of th e nuc lear pow er 
plants?   

Answ er I n 2002,  ASN c onsulted its Adv isory  Com m ittee for nuc lear reac tors c onc erning  
th e v alidity  of th e eng ineering  studies c onduc ted b y  E DF ,  and c onsidered for 
instanc e th at utility ’ s proposal for an ev olution of c alc ulation m eth ods of th e 
radiolog ic al c onseq uenc es of desig n b asis ac c idents aim ing  at using  m ore realistic  
m eth ods and assum ptions,  w as not ac c eptab le as th ey  stood.  I ndeed,  ASN 
c onsidered th at th e sam e studies rules w ere to b e tak en for th e ev aluation of th e 
radiolog ic al c onseq uenc es of th e ac c idents and for th e desig n b asis ac c idents 
studies presented in th e safety  analy sis report.  Th us,  th e c alc ulation of th e released 
ac tiv ity  w as to tak e into ac c ount c onserv ativ e assum ptions and m eth ods.  O n th e 
oth er h and,  th e ev aluation of th e radiolog ic al im pac t on th e h um an and th e 
env ironm ent ( dispersion of ac tiv ity  released,  transfer of th e radioac tiv e produc ts in 
th e food c h ain,  doses c alc ulation)  w as to b e c arried out w ith  assum ptions and 
m eth ods k now n as " realistic " .  
ASN m ade th is j udg em ent in th e fram ew ork  of th e 20-y ear safety  rev iew  for th e 
1300 MW  reac tors and th at th erefore applied firstly  to th is series of reac tors.  A 
new  dossier w ill b e sub m itted b y  E dF  for assessm ent to th e Adv isory  Com m ittee 
for nuc lear reac tors in 2005.  

 
Seq .  No  
129  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  
A14. 1. 3. 2 P 69 

Q uestion/  
Com m ent 

I t is w ritten th at “ after th e periodic  safety  rev iew ,  th e ASN dec ides on w h eth er or 
not reac tor operation c an c ontinue until th e nex t ten-y early  outag e” .  F ranc e m ay  
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elab orate w h eth er th e dec ision reg arding  reac tor operation on th e b asis of 
satisfac tory  10-y early  periodic  safety  rev iew  is also v alid for reac tor operation 
b ey ond desig n life or th ere are additional reg ulatory  req uirem ents for allow ing  
operation?   

Answ er Th ere is no spec ified lifetim e in th e auth oriz ations g iv en b y  ASN.  Th e possib ility  
to c arry  on operation is stated b y  ASN,  after ex am ination of a j ustific ation file 
prov ided b y  E DF .  O b v iously ,  th e j ustific ation g ets m ore and m ore diffic ult w h en 
th e plants g ets older.  
 
Read also answ er to q uestion No 87: 
L iterally  th e c urrent reg ulation ( dec ree 63-1228)  prov ides only  for req uesting  th e 
im plem entation of m easures to insure a safe operation of a B NI  ( Art.  3)  and 
P eriodic  Safety  Rev iew s ( Art 5) .  Th e form al operation lic enc e is g iv en at th e 
c om m issioning  of th e plant.  How ev er th e prac tic e of th e ASN is to state ab out th e 
c ontinuation of operation after eac h  m aj or outag es.  
Th is dec ision depends on th e results of th e periodic  safety  rev iew ,  th at is to say  
w h eth er non-c onform anc es h av e b een c orrec ted or safety  im prov em ents h av e 
reac h ed a satisfy ing  lev el.  
A draft law  on transparenc y  and nuc lear sec urity  and its applic ation dec rees are 
ex pec ted to g iv e a sounder leg al b asis to th is proc ess.  

 
Seq .  No  
130  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  

Q uestion/  
Com m ent 

Sinc e ASN relies on th e ex pertise of outside tec h nic al org aniz ations,  c ould y ou 
m ention th e proc ess of desig n c h ang es approv al and w h o is in c h arg ed w ith  c ontrol 
of m odific ation?   

Answ er Modific ation to th e operating  doc um ents ( g eneral operating  rules,  on-site 
em erg enc y  plan)  is sub m itted to ASN’ s approv al.  Modific ation of eq uipm ent 
im portant to safety  is sub m itted to ASN’ s approv al depending  on th e safety  
sig nific anc e of th e m odific ation.  Dec ision is tak en b y  ASN,  after an ex am ination 
th at is g enerally  perform ed b y  its tec h nic al support org anisation th e I RSN,  on 
req uest of ASN.  

 
Seq .  No  
131  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  
14. 1. 2, pag e 67 

Q uestion/  
Com m ent 

Th is parag raph  indic ates th at on av erag e som e tw enty  inspec tions are perform ed at 
eac h  plant eac h  y ear,  w ith out inc luding  th e tec h nic al m eeting s b etw een th e 
operators and th e reg ulator.  Do th ese inspec tors b elong  to th e ASN?  Do th ey  h av e 
any  support from  tec h nic al spec ialists in th e areas inspec ted?  W h at issues are 
inc luded in th ese I nspec tions?  I s th ere any  pre-defined sy stem atic  approac h  to 
identify  th e areas to b e inspec ted eac h  y ear?   

Answ er Th e inspec tors b elong  to ASN and th ey  m ay  b e supported b y  I RSN spec ialists.  
( See Report §  1. 2. 1. 1 pag e 116) .  
 
Read also th e answ er to part 1 of q uestion No 35: 
A m inim al periodic ity  of inspec tion ac c ording  to topic s of a definite list is req uired 
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for eac h  B NI  and eac h  nuc lear site,  c alled “ h ard c ore” .  An annual inspec tion 
prog ram m e is determ ined b y  th e ASN.  I t tak es into ac c ount,  inspec tions already  
c arried out,  DRI RE  and ASN inform ation on v arious plants and prog ress m ade on 
tec h nic al sub j ec ts under disc ussion b etw een th e ASN and th e operators.  I t is 
prepared using  a m eth odic al approac h  defining  th e h ard c ore,  annual priority  
national topic s and suitab le c ov erag e of th e different sites.  
Th is prog ram m e is not c om m unic ated to B NI  operators.  I t inc ludes B NI ’ s nam e,  
inspec tors’  nam e,  topic  and announc ed or unannounc ed c h arac teristic .  Som e topic s 
m ay  preferab ly  b e th e sub j ec t of unannounc ed inspec tion,  suc h  as w ork  site 
inspec tions during  outag es,  solid or liq uid w aste,  fire protec tion,  radiation 
protec tion,  and em erg enc y  preparedness.  O th er topic s need lic ensee spec ialists to 
b e present: suc h  inspec tions are announc ed.   
Th ere is no leg al b asis defining  th e ratio b etw een announc ed and unannounc ed 
inspec tion.  Th e ratio g enerally  lies b etw een 15 and 25% .  

 
Seq .  No  
132  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  
14. 1. 3. 2, p. 68, last p 

Q uestion/  
Com m ent 

Th is c h apter 14. 1. 3. 2 g enerally  desc rib es th e sc ope of th e periodic  safety  rev iew s.  
F irstly  c om paring  th e status of th e installation w ith  its initial desig n ( referenc e 
desig n) ,  tak ing  into ac c ount th e c h ang es inc orporated sinc e c onstruc tion 
( c onform ity  c h ec k ) ,  and sec ondly  ex am ining  th e lev el of safety  of th e installation 
as a result of applic ation of th e m ost rec ent safety  req uirem ents m ade of th e m ost 
m odern reac tors,  c om paring  th em  to th e b est international prac tic es and th e lessons 
learned from  operation of th e installation.  How  are th ese international prac tic es 
selec ted?  W h at m eth od is applied to req uire applic ation of th e new  standards?  I s 
th is proc ess perform ed for eac h  unit,  for eac h  plant or for eac h  “ g eneration”  of 
reac tors?   

Answ er Th e periodic  safety  rev iew  is perform ed b oth  for eac h  plant w ith  reg ard to ex ternal 
h az ards th at are site spec ific ,  and for eac h  series of reac tors for g eneric  studies th at 
are desc rib ed in th e c orresponding  " standard"  safety  analy sis report.  B est prac tic es 
are deriv ed from  I AE A safety  standards and from  disc ussion b etw een ASN and its 
foreig n c ounterparts ( b ilateral or th roug h  I AE A,  NE A,  etc .  m eeting s) .  
ASN applies a realistic  risk  reduc tion approac h  w h en req uiring  th e applic ation of 
new  req uirem ents on ex isting  reac tors,  issued after th e assessm ent b y  its Adv isory  
Com m ittee.  Th at is to say ,  th e im prov em ents in th e safety  lev el of ex isting  reac tors 
are req uired as far as th ey  are ec onom ic ally  and tec h nic ally  ac h iev ab le.  

 
Seq .  No  
133  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  
14. 1. 3. 3, pag e 69 

Q uestion/  
Com m ent 

Th is c h apter 14. 1. 3. 3 indic ates th at th e O rder of 10th  Nov em b er 1999 req uires a 
c om plete inspec tion of th e prim ary  and sec ondary  c irc uits to b e perform ed ev ery  
ten y ears,  follow ed b y  a h y drostatic  test.  At w h at pressure is th is h y drostatic  test 
c arried out,  in relation to th e desig n pressure of th e sy stem ?  I s th ere any  possib ility  
of th e lic ensee ac h iev ing  ex em ption from  th is test b y  adeq uate j ustific ation?   

Answ er Th is h y drostatic  test is c arried out at 1. 2 tim es th e desig n pressure of th e sy stem : 
- 206 b ar ( 20. 6 MP a)  for th e m ain prim ary  c irc uit of any  P W R 
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-   90 b ar (   9. 0 MP a)  for th e 900 MW e P W R m ain sec ondary  c irc uit 
- 106 b ar ( 10. 6 MP a)  for th e 1300 MW e P W R m ain sec ondary  c irc uit 
- 108 b ar ( 10. 8 MP a)  for th e 1450 MW e P W R m ain sec ondary  c irc uit 
Th ere is no possib ility  for th e lic ensee to b e ex em pted from  th is test,  ev en b y  
adeq uate j ustific ation.  

 
Seq .  No  
134  

Country   
 

Artic le  
Artic le 14. 1 

Ref.  in National Report  
Sec t.  14. 1. 3 

Q uestion/  
Com m ent 

Th e report desc rib es th e g eneral proc ess for th e periodic  safety  rev iew s ( c onduc ted 
ev ery  10 y ears during  th e 10-y early  outag es) .  I t is m entioned th at th e ASN rev iew s 
th e results of th ese periodic  safety  rev iew s and dec ides w h eth er or not reac tor 
operations c an c ontinue for until th e nex t 10-y early  outag e.  P lease disc uss som e of 
th e m ore safety  sig nific ant results identified during  rec ent P SRs.   

Answ er As far as th e 2 n d 10-y early  1300 MW e safety  rev iew  is c onc erned,  th e m ain results 
of th e c onform ity  studies or of th e re-ev aluation of th e safety  re-ex am ination h av e 
resulted in th e definition of 20 or so m odific ations,  for instanc e: 
- reinforc ing  th e support for piping ,  c ab le tray s and Com ponent Cooling  
Sy stem  tank s w ith in th e fram ew ork  of th e seism ic  re-ev aluation of Safety  and 
E lec tric al B uilding s and th e im plem entation of RF S 2001-01,  
- an im prov em ent in th e elec tric  pow er supply  in to th e inj ec tion pum p at th e 
prim ary  pum p seals in th e ev ent of th e b ac k ed up elec tric  supply  panels failing ,  
- a c h ang e of th e diesel eng ine c ooling  c irc uit reg ulating  v alv es,  
- th e setting  up of a log ic  c ontrol to trig g er th e prim ary  pum ps in th e ev ent of 
th e loss of th e c ooling  c irc uit and th e seals.  
Here are also som e ex am ples of b ac k fitting  m easures as a c onseq uenc e of th e 2 n d 
10-y early  900 MW e safety  rev iew  ( already  in answ er to q uestion No 88) : 
- E x am ples of c orrec tiv e ac tions of th e first c ateg ory  are g iv en b elow : 

- addition of insulation,  of c om plem entary  h eaters,  protec tion of sensors,  and 
definition of proc edures to b e applied in c ase of v ery  low  tem peratures,  due 
to a low er tem perature for w h ic h  safety  related sy stem s m ust b e k ept 
operating ,  

- addition of sills and w ater lev el sensors in th e sum ps for internal flooding  
protec tion,  

- im plem entation of instrum entation to b etter m onitor sev ere ac c idents suc h  
as c ontainm ent pressure and h y drog en m easurem ents 

- I n th e sec ond c ateg ory ,  one c an find: 
- Autom atic  m ak e-up dev ic e to Reac tor Coolant Sy stem  ( RCS)  in c ase of loss 

of Residual Heat Rem ov al ( RHR)  sy stem .  
- Autom atic  interruption of dilution in c ase of prim ary  pum p trip and 

autom atic  sw itc h -off suc tion from  Ch em ic al and V olum e Control Sy stem  
( CV CS)  pum ps to Reac tor W ater Storag e Tank  ( RW ST)  if th e residual 
pow er is not suffic ient for h om og enisation.  

- Autom atic  isolation of CV CS let dow n line in c ase of a total loss of h eat 
sink .  

- Redundant and div ersified reac tor trip sig nal to reduc e th e risk  of h ig h -
pressure c ore m elt.  

- Sev eral im prov em ents of operating  proc edures.  
- Th e prog ram m e of surv eillanc e and m aintenanc e of sy stem s.  
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- Treatm ent of possib le c om m on m ode failures on elec tric al pow er 
distrib ution.  

 
Seq .  No  
135  

Country   
 

Artic le  
Artic le 14. 2 

Ref.  in National Report  
2nd para. 14. 1. 2 

Q uestion/  
Com m ent 

Referenc e: 14. 1. 2 ( pag e 67)  and 7. 3. 2. 1. 2 ( pag e 33)  
Q 1: As F ranc e h as 59 NP P s,  it seem s th at th ere are approx im ately  1200 ( 59 x  20)  
inspec tions in a y ear.  How ev er,  ac c ording  to a tab le of 7. 3. 2. 1. 2 on pag e 33,  
num b er of inspec tions perform ed b y  th e ASN rang es 330 to 380 per y ear.  W ould 
y ou ex plain th ese tw o different num b ers of inspec tions?   

Answ er I n F ranc e th ere are 59 nuc lear pow er reac tors,  w h ic h  are loc ated on only  19 
different NP P  sites.  W h en an inspec tion g oes to one NP P  site it th erefore c onc erns 
1 to 6 reac tors.  Th erefore ab out 20 inspec tions x  19 sites eq ual ab out 380 
inspec tions per y ear.  
 
Read also th e answ er to q uestion No 97: 
A m inim al periodic ity  of inspec tion ac c ording  to topic s of a definite list is req uired 
for eac h  B NI  and eac h  nuc lear site,  c alled “ h ard c ore” .  Ac c ording  to th is h ardc ore,  
eac h  nuc lear pow er plant is th e sub j ec t of an av erag e of ab out 15 inspec tions 
( depending  of th e num b er of reac tor loc ated on th e nuc lear site) .  An av erag e of 3 to 
6 additional inspec tions are perform ed follow ing  an ev ent ( depending  of th e ev ent)  
and during  outag es ( w ork  site inspec tions) .  

 
Seq .  No  
136  

Country   
 

Artic le  
Artic le 14. 2 

Ref.  in National Report  
14. 1. 3. 1, P ag e 68 

Q uestion/  
Com m ent 

Referenc e :Th e purpose of th e periodic  safety  rev iew s is th erefore to rec onsider th e 
orig inal safety  dem onstration and on th e one h and to c h ec k  th at th e installations are 
still in c onform ity  w ith  th e initial req uirem ents fix ed for th em  and on th e oth er to 
raise and im prov e th eir lev el of safety .  
 
Q 1: I n th e periodic  safety  rev iew ,  are th e softw are aspec ts of th e safety  reg ulatory  
req uirem ents e. g .  safety  c ulture v erified?   

Answ er I f " softw are aspec ts"  m eans th e operating  proc edures related to eq uipm ent,  th e 
answ er is th at th eir update ac c ording  to eq uipm ent m odific ation is v erified.   
I f " softw are aspec ts"  m eans th e h um an b eh av iour and org anisational fac tors,  th is is 
not c h ec k ed during  P eriodic  Safety  Rev iew s b ut,  eith er b y  routine inspec tion eith er 
b y  spec ific  assessm ent perform ed b y  th e Adv isory  Com m ittee of ex perts for 
nuc lear reac tors.  

 
Seq .  No  
137  

Country   
 

Artic le  
Artic le 14. 2 

Ref.  in National Report  
14. 1. 3 

Q uestion/  
Com m ent 

W e reg ard estab lish m ent of ag ing  m anag em ent m easures are inc luded in th e sc ope 
of y our perform ing  of periodic  safety  rev iew .  W e w ould lik e to ask  th e follow ing  
q uestions intending  to k now  ab out leg al enforc em ent for th e estab lish m ent of ag ing  
m anag em ent m easures and ab out penalty  reg ulations if v iolations are c onfirm ed.  
W e w ould lik e to k now  ab out th e deg ree of penalty  q uantitativ ely  c orresponding  to 
th e seriousness of th e v iolation in suc h  a w ay  as h ow  m uc h  franc  th e ow ner of 
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nuc lear pow er plant sh ould pay  or h ow  m any  day s th e nuc lear pow er plant sh ould 
b e suspended th e c om m erc ial operation.  
Q 1: W e w ould lik e to k now  th e item s,  ob j ec ts,  outlines,  reg al enforc em ents and 
penalties ab out th e periodic  safety  rev iew  in y our c ountry .  Th e prov ision " Minister 
of I ndustry  in assoc iation w ith  th e Minister in c h arg e of prev ention of serious 
tec h nolog ic al h az ard c an req uire for th e ow ners of th e fac ilities to perform  
reex am ination of safety  of th eir fac ilities"  in th e artic le 5 of dec ree 63-1223 (  is th is 
1228 instead of 1223?  )  of 11 Dec em b er 1963 referred in 14. 1. 3. 1 of y our report 
prov ide th e reg al g round for th e req uirem ent of safety  rev iew ,  it does not c ontain 
th e desc ription of enforc em ent.  W h at and h ow  m uc h  penalties are fined if th e 
periodic  safety  rev iew  is not perform ed ag ainst th e prov ision?  
Q 2: I n J apan,  periodic  safety  rev iew  is perform ed in ev ery  10 y ears after 
c om m erc ial operation started and tec h nic al assessm ent of safety  for ag ed nuc lear 
pow er plant ( h ereafter w e c all th is assessm ent as " ag ing  safety  rev iew " )  is req uired 
in addition to th e periodic  safety  rev iew  if th e plant operational y ear ex c eeds 30 
y ears w h en th e ag ing  effec ts are reg arded as to b ec om e serious.  I s suc h  ag ing  
safety  rev iew  req uired in y our c ountry ?  W e w ould lik e to k now  th e item s,  ob j ec ts,  
outlines,  reg al enforc em ents and penalties.  
Q 3: W e w ould lik e to k now  ab out leg al enforc em ent for th e estab lish m ent of 
m anag em ent prog ram  for m aintenanc e of ag ed nuc lear pow er plants inc luding  
inspec tion,  integ rity  assessm ent and repair/ refurb ish m ent ( h ereafter w e c all th is 
prog ram  as " ag ing  m anag em ent prog ram " ) .  Also w e w ould lik e to k now  ab out 
leg al enforc em ent to c onfirm  th e ex ec ution of th e prog ram  and results of ex ec ution.  
W h at penalties are fined w h en m aintenanc e is ex ec uted not follow ing  th e prog ram ,  
for ex am ple,  th e inspec tion freq uenc y  is less or th e inspec tion ex tent is sm aller 
th an th at defined in th e prog ram  or ev aluation m eth od or repair tec h nolog y  is 
different from  th at defined in th e prog ram  w h en defec ts are detec ted b y  th e 
inspec tion in th e c om ponents of th e plant?  I f an ac c ident is c aused as a result of 
suc h  m aintenanc e as dev iated from  th e ag ing  m anag em ent prog ram ,  w h at penalties 
are fined?  W e w ould lik e to k now  ex am ples of inside ac c usations w h ic h  rev ealed 
th e m aintenanc e is ex ec uted ag ainst th e ag ing  m anag em ent prog ram  th oug h  no 
ac c ident is c aused as a result of th e faulty  m aintenanc e.  W h at penalties are fined in 
suc h  c ases?  
Q 4: W h at penalties are fined w h en false desc riptions are detec ted in th e periodic  
safety  rev iew ,  th e ag ing  safety  rev iew  and th e report of th e results of m aintenanc e?  
W h at penalties are fined w h en a c onc ealed defec t b y  th e false desc ription c aused 
an ac c ident later?  W e w ould lik e to k now  ex am ples of inside ac c usations w h ic h  
rev ealed th e false desc ription in th e periodic  safety  rev iew ,  th e ag ing  safety  rev iew  
and th e report of th e results of m aintenanc e th oug h  no ac c ident is c aused.  W h at 
penalties are fined in suc h  c ases?   

Answ er Q 1 to Q 4/  
Th ere is no leg al enforc em ent in F ranc e for periodic  safety  rev iew  or m aintenanc e 
planning .  L eg al enforc em ent ex ists if a lic ense prov ides w rong  inform ation,  or h ide 
th e rig h t one,  to th e ASN inspec tors.  
Nev erth eless,  pressuriz ed eq uipm ents'  reg ulatory  fram ew ork  states th at pressuriz ed 
eq uipm ents m ust b e sub m itted to sev ere and ex h austiv e testing  ev ery  ten y ears 
( testing  to 1, 2 to 1, 3 tim e th e serv ic e pressure,  ex h austiv e w elding  c ontrols,  oth er 
non-destruc tiv e c ontrols) .  Th e auth oriz ation to use ag ain th e eq uipm ent is g iv en 
after all th e non-destruc tiv e c ontrols are c h ec k ed.  
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I n c ase of non c om plianc e,  m uc h  m ore th an a possib le financ ial fine,  w h ic h  w ould 
rem ain v ery  " sy m b olic "  ( som e h undreds euros)  as long  as rev ision of th e orig inal 
law  reg ulating  nuc lear ac tiv ities is not c om pleted,  th e effec tiv e penalty  w ould b e 
th e lac k  of auth oriz ation to restart th e reac tor and th e c orresponding  loss of earning  
for th e operator,  w h ic h  c ould am ount to a m uc h  h ig h er order of m ag nitude th an th is 
possib le fine.  

 
Seq .  No  
138  

Country   
 

Artic le  
Artic le 14. 2 

Ref.  in National Report  
14, 1. 3. 1 

Q uestion/  
Com m ent 

Referenc e:14. 1. 3. 1 General princ iples 
Th e periodic  safety  rev iew  dem ands c onsiderab le resourc es on th e part of th e 
operator,  b ut also on th e part of th e ASN and its tec h nic al support org aniz ation,  th e 
I RSN.  
 
Q 1: Reg arding  P SA,  h ow  long  and h ow  m any  m an-h ours does it tak e to c om plete 
for th e I RSN assessm ent?   

Answ er Th e tim e spent b y  I RSN in assessm ent of E DF ' s P rob ab ilistic  Safety  Assessm ents 
( P SAs) ,  not inc luding  I RSN' s dev elopm ent tim e for its ow n researc h  and 
assessm ent studies,  w h ic h  c an b e v ery  im portant,  is as follow s: 
- P SA 1 ( v ersion dev eloped during  studies c onduc ted on th e th ird 10-y ear outag e 

safety  reassessm ent for 900 MW e reac tors) : 2 eng ineers/ y ear;  
- P SA 2 ( first L ev el-2 P SA dev eloped b y  E DF  in th e sam e c ontex t) : 3 

eng ineers/ y ear.  Th is is th e first tim e I RSN h as assessed a L ev el-2 P SA.   
Note: th at I RSN' s w ork  on th is assessm ent w as fac ilitated b y  th e fac t th at it h ad 
dev eloped for y ears its ow n assessm ent studies.  

 
Seq .  No  
139  

Country   
 

Artic le  
Artic le 14. 2 

Ref.  in National Report  
P 78, 79 

Q uestion/  
Com m ent 

Q 1: W ould y ou please desc rib e rev iew  item s reg arding  ag ing  m anag em ent in th e 
20-y ear and 30-y ear safety  rev iew  on th e 900 MW  reac tors?  
Q 2: I s th ere any  different rev iew  item  b etw een th e 20-y ear and 30-y ear safety  
rev iew  on th e 900 MW  reac tors?  I f so,  w h at is th e reason?   

Answ er Q 1/  
I n term s of ag eing ,  ASN h as req uired E DF  to present,  for eac h  plant,  a file sh ow ing  
th at it is ab le to b e operated safely  after 30 y ears lifetim e.  Th ese files w ill b e 
ex am ined b y  ASN in th e fram e of th e P SRs.  Th ey  w ill inc lude: 
- th e desc ription of th e installation and its operating  c onditions ;  
- th e inform ation relating  to th e m anufac ture or th e realiz ation of th e installation 

b eing  ab le to c ontrib ute to th e q uantitativ e analy sis of th e m ec h anism s of 
ag eing  ;  

- th e assessm ent of th e ex perienc e feedb ac k  of th e b eh av iour of th e installation in 
serv ic e ;  

- th e analy sis of ob solesc enc e risk s ;  
- th e analy sis of c om ponents or struc tures th at are replac eab le ;  
- th e list of ag eing  m ec h anism s.  
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Q 2/  
Y es,  th ere are different rev iew  item s b etw een th e 20-y ear and 30-y ear safety  
rev iew  on th e 900 MW  reac tors.  I ndeed,  th e ob j ec tiv e of th e periodic  safety  rev iew  
is also to foc us on priority  safety  topic s,  w h ic h  are dependent on operational 
ex perienc e feedb ac k ,  new  safety  issues identified and th e c urrent dev elopm ent in 
sc ienc e and tec h nolog y .  O ne of m aj or differenc es is th at for th e definition of th e 
sc ope of th e 30-y ear safety  rev iew ,  ASN h as ask ed E DF  to m ak e a c om parison 
b etw een E P R and th e 900 MW  plants in term s of safety .  
 
Read also answ er to q uestion No 96: 
F irstly ,  th e 10 Aug ust 1984 order on q uality  ( see report § 7. 3. 1. 3,  p.  29)  prov ides a 
g eneral fram ew ork  for prov isions to b e tak en b y  any  B NI  operator to produc e,  
ob tain and m aintain plant and operating  q uality  standards c om patib le w ith  safety  
req uirem ents.  Th is order is applic ab le to th e studies perform ed in th e fram e of th e 
periodic  safety  rev iew .  
As m entioned in th e report ( p.  68)  th e princ iples th at reg ulate th e c onduc t of 
periodic  safety  rev iew  are defined in th e 11 Dec em b er 1963 dec ree on B NI s 
( artic le 5) .  Th en,  on a c ase-b y -c ase b asis ASN issues letters to th e B NI  operators 
th at define th e sc ope of th e safety  rev iew  and spec ific  issues th at h av e to b e 
c onsidered.  
F or ex am ple,  for 30-y ear safety  rev iew  for 900 MW e,  as m entioned in th e report 
( § 14. 4. 1. 3,  p.  74) ,  th e ASN issued a letter in O c tob er 2003 instig ating  th e safety  
rev iew ,  determ ining  th e sc ope and th e lim its of th e studies to b e m ade b y  E DF ,  
tog eth er w ith  th e deadlines to b e m et to enab le th e resulting  m odific ations to b e 
integ rated on th e 900 MW e reac tors during  th eir th ird ten-y early  outag es sc h eduled 
as of 2008.  Th is letter h as b een m ade pub lic  on ASN’ s internet site: 
w w w . asn. g ouv . fr.  Hereafter are g iv en th e h eadlines of issues to b e c onsidered: 
1/ I nternal and ex ternal h az ards 

o sim ultaneous failure of eq uipm ent non desig ned to w ith stand seism ic  
c onditions 

o c onsideration of internal flooding  in sh utdow n states 
o internal ex plosion 
o fire 
o seism ic  v erific ation approac h  
o Adv erse w eath er c onditions 
o Hy droc arb on slic k  drift on riv er or seaside 

2/ Ac c ident studies and radiolog ic al c onseq uenc es 
o c old ov erpressure 
o L ong  term  ph ases assum ptions for ac c ident studies 
o Steam  g enerator tub e rupture 
o Sev ere ac c ident radiolog ic al c onseq uenc es 
o Containm ent 
o B ey ond desig n b asis eq uipm ent 
o B ac k up of Aux iliary  F eedw ater Sy stem  tank   
o P ost ac c ident surv eillanc e inform ation 

3/ Desig n of sy stem s 
o Desig n v erific ation of c iv il eng ineering  struc tures 
o F unc tioning  of P lant Radiation Monitoring  sy stem  
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o Reliab ility  of h eat rem ov al sy stem  of th e fuel b uilding  
o P erform anc e of safety  inj ec tion sy stem  
o Reliab ility  of em erg enc y  c ooling  rec irc ulation func tion 

 
Seq .  No  
140  

Country   
 

Artic le  
Artic le 14. 2 

Ref.  in National Report  
14. 2. 2, 1st. parag raph  

Q uestion/  
Com m ent 

Th is parag raph  indic ates th at follow ing  th e rev iew s perform ed ev ery  ten y ears,  th e 
applic ab le safety  req uirem ents are identified,  g uaranteeing  th eir c om plianc e b y  th e 
units,  and th e safety  analy sis report is updated.  As reg ards th e partic ipation of th e 
reg ulatory  auth ority  in th is approac h ,  is th is edition of th e safety  analy sis report 
req uired to b e indiv idually  approv ed for eac h  installation?  I f th is is not th e c ase,  is 
any  ty pe of superv ision of th ese doc um ents perform ed?   

Answ er Th e standard safety  analy sis report desc rib es safety  analy ses g eneric  to a series of 
reac tors ( 900 MW e,  1300 MW e,  1450 MW e) .  Th e safety  analy sis reports of sites 
are supplem entary  reports to th e standard one,  w h ic h  desc rib e th e spec ific ities of 
sites and present prim arily  th e analy ses of safety  relating  to th e ex ternal 
ag g ressions.  
B oth  th e standard and th e site safety  analy sis reports are ex am ined b y  ASN.  

 
Seq .  No  
141  

Country   
 

Artic le  
Artic le 14. 2 

Ref.  in National Report  
Sec t.  14. 1. 3. 3 pg . 69 

Q uestion/  
Com m ent 

Th e report m entions th at an order issued 10 Nov em b er 1999 req uires th at,  “ after an 
operating  period of 10 y ears,  eac h  m ain prim ary  and sec ondary  sy stem  of a 
pressuriz ed w ater reac tor underg o a full inspec tion and req ualific ation c om prising  
renew al of th e h y drotest.  Th e m ain prim ary  sy stem  h y drotest,  w h ic h  c onsists in 
sub j ec ting  th is sy stem  to a h y draulic  pressure eq ual to 1. 2 tim es th e desig n 
pressure,  c onstitutes an ov erall pressure resistanc e test. . . it enab les identific ation of 
serious defec ts in unsuspec ted areas.  W as th is order retroac tiv e in th at all plants 
w ere req uired to c onduc t th is test at th eir nex t refueling  outag es?  Hav e any  plants 
c arried out th is test in th eir 10-y ear outag es sinc e 1999,  and if so,  w h at w ere th e 
results?   

Answ er B efore th e 10 Nov em b er 1999 order,  th e 26 F eb ruary  1974 order req uired th is full 
inspec tion and req ualific ation for eac h  m ain prim ary  c irc uit ( b ut not for m ain 
sec ondary  c irc uit) .  Th is 10 Nov em b er 1999 order w as not retroac tiv e for m ain 
sec ondary  c irc uit.  All NP P s h av e already  c arried out th is test ( sinc e 1974)  on m ain 
prim ary  c irc uits of b ut only  som e NP P s h av e already  c arried out th is test ( sinc e 
1999)  on m ain sec ondary  c irc uits.  Th is test led to th e detec tion of new  deg radation 
ph enom ena.  F or instanc e,  in 1991,  P W SCC on v essel h ead noz z les w as detec ted 
during  suc h  an h y draulic  test;  th is led later th e operator to dec ide th e v essel h eads 
replac em ent on m ost of F renc h  P W Rs.  
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A r t .  15  – R a d i a t i o n  p r o t e c t i o n  
 
Seq .  No  
142  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
pag e 77 

Q uestion/  
Com m ent 

Could y ou prov ide m ore detailed inform ation on th e c riteria for determ ination of 
th e NP P  c ontrolled and superv ised area?  I s additional div ision into sub -areas 
introduc ed w ith in th e c ontrolled area?   

Answ er E DF  g enerally  m ark s out th e v arious z ones of NP P s on th e dose rate c riterion only  
( g reen,  y ellow ,  orang e and red)  and reg ulates adm ittanc e to th e orang e and red 
z ones.  Th e prov isions im plem ented to c ontrol c ontam ination h elp reduc e th e risk  
of internal ex posure to w ell b elow  1/ 100 of th e Deriv ed Air Conc entration ( DAC)  
and th erefore render it neg lig ib le.  Th is risk  is tak en into c onsideration and 
proc essed spec ific ally  b y  site.  

 
Seq .  No  
143  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
pag e 78 

Q uestion/  
Com m ent 

Could y ou prov ide m ore details ab out th e m eth ods for population eq uiv alent and 
effec tiv e dose c alc ulation and ab out th e m eth ods to b e used for assessm ent of th e 
im pac t on th e population,  determ ined in th e m inisterial order dated 01. 09. 2003?   

Answ er Th e g eneral princ iples for population eq uiv alent and effec tiv e dose c alc ulation and 
ab out th e m eth ods to b e used for assessm ent of th e in of th e im pac t on th e 
population,  w h ic h  are determ ined in th e m inisterial order dated 01. 09. 2003,  are 
deriv ed from  th e E uropean direc tiv e 96/ 29 ( av ailab le on E uropean Com m ission 
w eb site: h ttp:/ / europa. eu. int/ eur-lex ) .   
Th ey  states th at effec tiv e doses sh all tak e into ac c ount th e v arious ex posure 
path w ay s from  an atm osph eric  c loud,  from  drow ning  into w ater and from  sol 
deposits.  Th is ex posure dose is th e produc t of th e ac tiv ity  of th e radionuc lides 
present in th e am b ient atm osph ere b y  th e ex ternal dose c oeffic ient for th e sam e 
radionuc lides.  
Th ese m eth ods are used to determ ine th e im pac t of nuc lear installations'  releases 
on referenc e g roups w ith in th e population from  m odelling  transfer path  of 
rafionuc lides to h um an b ody .  
Th e full tex t of th e m eth ods tog eth er w ith  th e tab les for v arious radionuc lides 
c oeffic ients represent around 60 pag es w h ic h  c annot b e reproduc ed h ere.  

 
Seq .  No  
144  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
pag e 87 

Q uestion/  
Com m ent 

W h at are th e m ax im um  indiv idual doses reg istered at NP P  in 2003?   

Answ er E DF  uses an internal c om puter sy stem  c om m on to all th e sites eq uipped w ith  
nuc lear reac tors to rec ord th e dose rate ac c um ulated ov er th e sam e y ear b y  people 
w ork ing  on th ese installations.  Th is sy stem  offers effec tiv e prev ention.  I n 2003,  1 
person reac h ed 22 m Sv  ov er 12 m onth s,  3 ex c eeded 18 m Sv  ov er 12 m onth s at th e 
end of 2003,  67 ex c eeded 16 m Sv  ov er 12 m onth s.  Th is c onc erned E DF  personnel 
or c ontrac tors.  Generally  speak ing ,  th ese operators reac h  th ese lev els w ork ing  
suc c essiv ely  on th e v arious E DF  sites.  
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L ook  also at results in 2004,  g iv en in answ er to q uestion No 156: 
Th e av erag e annual indiv idual dose rate for an operator w ork ing  on E DF  reac tors 
( E DF  em ploy ee or one of its c ontrac tor em ploy ees)  w as 1. 7 m Sv  in 2004.  At th e 
end of 2004,  none of th e operators ex c eeded 18 m Sv  ov er 12 m onth s.  34 people 
ex c eeded 16 m Sv  ov er 12 m onth s.  
27000 people w ere inv olv ed and rec eiv ed a non-z ero dose on E DF  reac tors in 
2004.  

 
Seq .  No  
145  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h ic h  ac c eptanc e c riteria h av e b een used for th e reg ulatory  rev iew  of th e 
radiolog ic al c onseq uenc es of desig n b asis ac c idents?  Are th ese c riteria related to 
releases or related to radiolog ic al ex posures?  I f dose lim its are applied,  w h ic h  are 
th e param eters ( e. g .  ex posure path w ay s,  integ ration tim es,  distanc es)  c onsidered 
for th e c alc ulation?   

Answ er Rev iew  of th e desig n b asis ac c idents: th e radiolog ic al “ interv ention lev els”  h av e 
b een estab lish ed b y  th e Ministry  of h ealth  in 2000 ( and are defined in a m inisterial 
order sinc e 2003) .  Th e m ain param eters are th e follow ing : 
- P ath w ay s: ex posure,  c ontam ination,  inh alation;  
- Calc ulation integ ration tim e: 24h  ;  
Th e c h arac teristic  distanc es are defined from  th e c om parison “ interv ention lev els”  /  
“ c onseq uenc es of b asis ac c idents” .  

 
Seq .  No  
146  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
P ara 15. 1. 2. 2 - p. 77 

Q uestion/  
Com m ent 

I t is noted th at th e notion of c learanc e th resh old h as not b een adopted in F ranc e.  
How  th erefore does F ranc e intend to address th e issue of c learanc e of w aste 
m aterials,  e. g .  steel and c onc rete,  arising  from  th e dec om m issioning  of nuc lear 
pow er plants? .   

Answ er Th e c lean-up m eth od fav oured b y  th e ASN for nuc lear installations is b ased on a 
w aste z oning  m eth odolog y  founded on suc c essiv e and independent lines of defenc e 
( see report p.  123) .  As th e first line of defenc e,  using  a dem onstration b ased on th e 
desig n of th e installation,  its operating  m eth ods,  an analy sis of its h istory  
( inc idents,  m odific ations,  periodic  radiolog ic al c h ec k s,  etc )  or any  oth er em piric al 
ty pe of dem onstration,  th e operator m ust determ ine th e z oning  of th e w aste in its 
installation b y  ac c urately  defining  th e b oundary  b etw een c onv entional w aste z ones 
and nuc lear w aste z ones.  I n th e partic ular c ase of b uilding  w alls,  th is b oundary  c an 
c orrespond to a m inim um  c lean-up th ic k ness.  Th e operator th en rem ov es all th e 
nuc lear w aste from  th e nuc lear w aste z ones,  b efore im plem enting ,  as a sec ond line 
of defenc e an appropriate inspec tion prog ram  on th e rem aining  item s,  to c onfirm  
th at th ey  are indeed non-radioac tiv e.  
Th e operator th en proposes to th e ASN to c onsider th e rem aining  z one as a 
c onv entional w aste z one.  After approv al of th is final w aste z oning  m odific ation b y  
th e ASN,  th e rem aining  c onv entional w aste is disposed of in c onv entional routes 
and c an b e dealt w ith  in th e sam e w ay  as norm al industrial w aste.  
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Th e F renc h  approac h  ab out c learanc e,  w h ic h  relies on a c ase b y  c ase b asis 
assessm ent,  h as b een addressed in th e 1 s t  F ranc e Report for th e J oint Conv ention 
( May  2003)  and w ill b e repeated in its 2 n d report ( O c tob er 2005)  

 
Seq .  No  
147  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
15. 2. 1, p81,  82 

Q uestion/  
Com m ent 

Referenc e: E DF  h as suc c eeded b y  an AL ARA polic y  to reduc e w ork er’ s c ollec tiv e 
dose from  2. 4 m an. Sv / y ear per unit in 1992 to 1. 08 in 2000,  and to 0. 89 in 2003.   
Q 1: Am ong  th e c ounterm easures tak en for reduc ing  th e dose,  w h at w as th e m ost 
effec tiv e c ounterm easure?  
Q 2: F rom  th e ex perienc e g ained sinc e 1992 in th is field,  w h ic h  av enue am ong  th e 
th ree w ill c ontrib ute m ost in reduc ing  th e c ollec tiv e dose?   
Q 3: Th e new  AL ARA approac h  m ig h t h av e c ost a lot.  How  does E DF  appraise th e 
c ost b enefit of th e new  AL ARA approac h ?   

Answ er Q 1/  
Th e m ost im portant m easure is th e im plic ation of th e m anag em ent to support th e 
Alara approac h  and c reate a real Alara c ulture am ong  th e personnel and 
c ontrac tors.  W h en th e dy nam ism  g ets th is k ind of im pluse at th e h ig h est lev el,  
ideas in th e field proliferate.  I n c onc rete term s at E DF ,  th e dec ision to c reate an 
Alara c om m ittee on eac h  nuc lear site,  h eaded b y  a direc tor and to c reate a national 
c om m ittee,  play ed an im portant role in th e first ph ase of Alara.  
Q 2/  
During  th e first 10 y ears,  E DF  foc used as a priority  on 10 or so outag e sites 
representing  80%  of th e dose rate and m ade c onsiderab le prog ress.  W e c an g ain 
ev en m ore on th ese larg e sites ( ex am ple of testing  and Steam  Generators w ork s)  
b ut g ains in term s of th e dosim etry  are less spec tac ular.  U nder th ese c onditions,  w e 
h av e to proc ess all th e oth er ac tiv ities under dev elopm ent for a sy stem atic  
approac h  to analy sis ev en if it is g raduated.  Th is is th e purpose of approac h  No.  2.  
To c ontinue its prog ress,  E DF  is dev eloping  its dosim etric  inform ation sy stem  to 
prov ide ac tiv ity -preparing  offic ials w ith  a c om puter tool to prepare for ac tiv ities in 
term s of radioprotec tion.  Th is tool w ill b e c om m on to th e c ontrac tors.  
Q 3/  
Th e optim iz ation approac h  is a reg ulatory  ob lig ation.  I t is one of th e m aj or 
ex pec tations of th e E DF  staff and th e c ontrac ting  c om pany  staff.  Th e c h oic e of th e 
m aj or outlines h as not b een th e sub j ec t of ov erall c ost-profit analy sis.  Th e c h oic e 
and ev aluation of th e th em es prov iding  th e g reatest prog ress are b ased on analy sis 
and on th e opinion of m anag ers and internal ex perts.  E DF  is also tak ing  into 
c onsideration international ex perienc e feedb ac k .  I n th is w ay ,  reduc tion of th e 
sourc e term  appears to b e one of th e m ain lines of dev elopm ent am ong  th e m any  
foreig n P W R operators ( z inc  inj ec tion,  sh utdow n optim iz ation,  c h oic e of filters and 
resins. . . ) ,  and E DF  h as entered it into its ac tion plans.  th e c ost and profit approac h ,  
and and m ulti c riterion analy sis,  and are used for dec isions reg arding  targ eted 
ac tions.  F or instanc e,  m odific ations to installations w ith  a radio-protec tion aspec t 
th at c an b e c arried out during  th e th ird 10-y ear inspec tions of P W R 900 MW  
reac tors h av e b een c lassified in order of interest.  Th e tools used for th ese analy ses 
h av e a dec ision-m ak ing  aid status,  up to th e m anag er on th e b asis of all th e 
ev aluation elem ents av ailab le to h im .  
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Seq .  No  
148  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  

Q uestion/  
Com m ent 

I n relation to 15. 5. 1,  it is stated th at for c ontrac tor staff of E DF  and CE A,  th e 
m onitoring  is c onduc ted b y  I RSN and L CI E .  
 
1.  W h o is responsib le for dose m anag em ent for c ontrac tor staff?  
 
2.  Ac c ording  to dose rec ord at reac tor fac ilities for th e y ear 2002,  fiv e c ontrac tor 
w ork ers rec eiv ed annual dose th at ex c eeded 20 m Sv .  W h at are m aj or reasons for 
th e ov erex posures and w h at are m easures for th e reduc tion of th e doses of th ese 
c ontrac tor w ork ers?  

Answ er I n ac c ordanc e w ith  th e reg ulations,  th e em ploy er is responsib le for th e 
m anag em ent of th e dose to w h ic h  th e staff is ex posed.  Th e em ploy er g ets in touc h  
w ith  I RSN or an approv ed org aniz ation lik e L CI E  to m easure th e ex ternal passiv e 
ex posure ( at present b y  film ) .  As far as th e operational dosim etry  reading s are 
c onc erned ( elec tronic  dosim eter) ,  E DF  supplies an elec tronic  dosim eter to eac h  
partic ipant ( on its staff or a c ontrac tor' s)  b ut th is m eth od ( a possib ility  offered b y  
reg ulations)  does not reliev e eac h  em ploy er of its responsib ility  w ith  respec t to its 
staff.  
As c onc erns th e ex c eeding  of a 12-m onth  total dose rate of 20 m Sv  as reg istered in 
2002,  tw o y ears later w e c annot re-estab lish  th e c auses.  W e sh ould b ear in m ind 
th at at th at date,  th e reg ulatory  lim it w as 50 m Sv .   
To av oid total ex posures of m ore th an 20 m Sv  ov er 12 m onth s: E DF  uses an 
internal c om puter sy stem  c om m on to all th e sites eq uipped w ith  nuc lear reac tors to 
rec ord th e dose rate ac c um ulated ov er th e sam e y ear b y  people w ork ing  on th ese 
installations,  m ak ing  it possib le to m onitor th e dev elopm ent of 12 m onth  doses 
rec eiv ed b y  ev ery  partic ipant on an E DF  site.  B efore auth orising  an operator to 
enter a c ontrolled z one,  a c h ec k  is run on h is/ h er tw elv e m onth  total dose.  I f th is 
rate ex c eeds th e alarm  th resh old set at 16 m Sv ,  an alert is g iv en and th e direc t 
m anag er of th e person is c onsulted.  I f a sec ond alarm  th resh old set at 18 m Sv  is 
reac h ed,  th e person is tem porarily  proh ib ited from  entering  th e c ontrolled area until 
a spec ific  m onitoring  file h as b een draw n up.  Th is sy stem  offers effec tiv e 
prev ention.  I n 2003,  1 person reac h ed 22 m Sv  ov er 12 m onth s,  3 ex c eeded 18 m Sv  
ov er 12 m onth s at th e end of 2003,  67 ex c eeded 16 m Sv  ov er 12 m onth s.  
 
F or its part,  th e CE A rec alls th at th e em ploy er,  in partic ular w h en h e is not th e 
estab lish m ent h ead w h erein th e w ork ers are ex posed to ionising  radiation,  is 
responsib le of th e m anag em ent of doses rec eiv ed b y  th ese w ork ers.  B ut,  in 
applic ation of th e optim isation princ iple,  th e h ead of estab lish m ent m anag e th e 
operational dosim etry  data link ed to operations of all w ork ers ( ex ternal c ontrac tors 
inc luded)  perform ed in th e c ontrolled areas of th e estab lish m ent.  Th is operational 
dosim etry ,  for c ontrac tor' s ag ents,  ac ts as c om plem ent to th e dosim etry  under 
responsib ility  of th e em ploy er.  Th e F renc h  L ab our c ode desc rib es th e 
responsib ilities and th e c irc ulation of th e inform ation ab out dosim etry  data,  
b etw een th e estab lish m ent h ead,  th e em ploy er and th e person w ith  radiation 
protec tion c om petenc e.  I n 2002,  for CE A,  a m ax im um  dose of 8. 2 m Sv  w as 
rec eiv ed b y  a c ontrac tor ag ent w ork ing  in th e c leaning  field.  
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Seq .  No  
149  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
pag e 77-78 

Q uestion/  
Com m ent 

Are th ere any  plans to c h ang e F renc h  approac h  to c learanc e b ec ause th is option is 
foreseen in E C leg al doc um ents?  ( sec tion 15. 1. 2. 2)   

Answ er Th e c learanc e th resh old prov ided for in E C leg al doc um ent is only  an option.  
F ranc e does not see any  reason to c h ang e its c urrent approac h  b ased on a c ase b y  
c ase assessm ent w h ic h  h as b een addressed in th e 1 s t  F ranc e Report for th e J oint 
Conv ention ( May  2003)  and w ill b e repeated in its 2 n d report ( O c tob er 2005)  

 
Seq .  No  
150  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
Sec tion 15. 1. 4 

Q uestion/  
Com m ent 

Sec tion 15. 1. 4 of th e National Report ( as w ell as sec tion 7. 2. 1)  stresses th e need for 
ob taining  separate perm its for w ater intak e as w ell as for liq uid and g aseous 
effluents.  
1)  W h at are th e reasons for th e need to h av e separate lic enses/ perm its b oth  for 
operation and w ater intak e as w ell as for liq uid and g aseous disc h arg es?  
2)  I s it possib le to operate a plant if y ou only  h av e an operation lic ense and do not 
h av e perm its for w ater intak e and liq uid-g aseous disc h arg es?   

Answ er Q 1/  
Th e report does not m ention any  " separate perm its"  b ut to th e c ontrary  stresses on 
th e tw o aspec ts ( intak e and release)  of th e sam e sing le perm it.  
 
Q 2/  
I n F ranc e,  leg al b asis order one sing le perm it b oth  for w ater intak e as w ell as for 
liq uid and g aseous disc h arg es.  W ith out suc h  a perm it,  operator c an’ t operate.  

 
Seq .  No  
151  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
Sec tion 15. 2. 1 

Q uestion/  
Com m ent 

Good P rac tic e: 
E dF  h av e alarm  th resh olds w h en doses g et to 16-18 m Sv .  I ndiv iduals w h o are 
approac h ing  th e 20 m Sv  lim it c an th us b e m ore c losely  m onitored to prev ent th em  
from  ex c eeding  th is lim it.  

Answ er F ranc e is th ank ful for th is c om m ent 
 
Read also answ er to q uestion No 148: 
I n ac c ordanc e w ith  th e reg ulations,  th e em ploy er is responsib le for th e 
m anag em ent of th e dose to w h ic h  th e staff is ex posed.  Th e em ploy er g ets in touc h  
w ith  I RSN or an approv ed org aniz ation lik e L CI E  to m easure th e ex ternal passiv e 
ex posure ( at present b y  film ) .  As far as th e operational dosim etry  reading s are 
c onc erned ( elec tronic  dosim eter) ,  E DF  supplies an elec tronic  dosim eter to eac h  
partic ipant ( on its staff or a c ontrac tor' s)  b ut th is m eth od ( a possib ility  offered b y  
reg ulations)  does not reliev e eac h  em ploy er of its responsib ility  w ith  respec t to its 
staff.  
As c onc erns th e ex c eeding  of a 12 m onth  total dose rate of 20 m Sv  as reg istered in 
2002,  tw o y ears later w e c annot re-estab lish  th e c auses.  W e sh ould b ear in m ind 
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th at at th at date,  th e reg ulatory  lim it w as 50 m Sv .   
To av oid totals of m ore th an 20 m Sv  ov er 12 m onth s: E DF  uses an internal 
c om puter sy stem  c om m on to all th e sites eq uipped w ith  nuc lear reac tors to rec ord 
th e dose rate ac c um ulated ov er th e sam e y ear b y  people w ork ing  on th ese 
installations,  m ak ing  it possib le to m onitor th e dev elopm ent of 12 m onth  doses 
rec eiv ed b y  ev ery  partic ipant on an E DF  site.  B efore auth orising  an operator to 
enter a c ontrolled z one,  a c h ec k  is run on h is/ h er tw elv e m onth s total dose.  I f th is 
rate ex c eeds th e alarm  th resh old set at 16 m Sv ,  an alert is g iv en and th e direc t 
m anag er of th e person is c onsulted.  I f a sec ond alarm  th resh old set at 18 m Sv  is 
reac h ed,  th e person is tem porarily  proh ib ited from  entering  th e c ontrolled area until 
a spec ific  m onitoring  file h as b een draw n up.  Th is sy stem  offers effec tiv e 
prev ention.  I n 2003,  1 person reac h ed 22 m Sv  ov er 12 m onth s,  3 ex c eeded 18 m Sv  
ov er 12 m onth s at th e end of 2003,  67 ex c eeded 16 m Sv  ov er 12 m onth s.  

 
Seq .  No  
152  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
Sec tion 15. 4. 2 

Q uestion/  
Com m ent 

Good P rac tic e: 
E dF  Nuc lear P ow er P lants h av e a separate departm ent on site k eeping  reg ulatory  
reg isters ( effluents and env ironm ental)  independently  of th e departm ent c arry ing  
out releases and is direc tly  answ erab le to th e plant m anag er.  

Answ er F ranc e is th ank ful for th is c om m ent 
Y es,  ev ery  NP P  h as th is org aniz ation 

 
Seq .  No  
153  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
15. 2. 1, par.  3, pag . 80 

Q uestion/  
Com m ent 

P oint 15. 2,  Measures tak en b y  E DF  in th e area of Radiolog ic al P rotec tion,  
indic ates th at in order to ac h iev e th e targ et dose of 0. 8Sv -person/ y ear in 2005,  a 
new  AL ARA approac h  w ith  th ree fundam ental aspec ts h as b een launc h ed,  b ut no 
m ention is m ade of training  in RP .  
How  are th e radiolog ic al protec tion training  req uirem ents for th e plant 
professionally  ex posed personnel and for off-site or c ontrac ted w ork ers defined 
and estab lish ed?   

Answ er Tw o training  lev els are req uired for w ork  in positions ex posed to ionising  radiation 
at E DF .  A b asic  lev el referred to as RP 1 c onsidered essential for th e operator to 
c irc ulate alone in a c ontrolled area or to w ork  under th e responsib ility  of a 
superv isor and a lev el RP 2 for th e superv isor in c h arg e of a w ork ing  team .  RP 1 
training  is a fiv e-day  c ourse.  RP 2 training  is an additional fiv e-day  c ourse.  
Th e spec ific ations for th is training  for th e c ontrac ting  c om panies are estab lish ed b y  
a professional approv ed org anisation k now n as CE F RI .  Th is org anisation issues a 
c ertific ate to th e training  c om panies.  
F or its personnel,  E DF  h as its ow n in-h ouse training  serv ic e b ut th e nature and 
c ontent of th e training  are th e sam e.  
I n ac c ordanc e w ith  th e reg ulations,  th is training  is follow ed up b y  a refresh er 
c ourse ev ery  th ree y ears.  
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Seq .  No  
154  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
pag e 77-78 

Q uestion/  
Com m ent 

Som e spec ial dose lim its are m issing  in th e report,  e. g .  dose lim it for y oung  
w ork ers ( b elow  18 y )   
I t is not desc rib ed,  h ow  th e dose lim it of 1 m Sv  for th e pub lic  is not ex c eeded,  if 
th ere are sev eral fac ilities as sourc es for ex posure.  
P lease g iv e th e m issing  inform ation.  

Answ er Q 1/  
L im its for y oung  w ork ers w ere not g iv en in th e report sinc e,  in prac tic e,  th ese 
w ork ers are not allow ed to w ork  in th e nuc lear installations under th e sc ope of th is 
Conv ention.  
E ffec tiv e dose for y oung  w ork ers ( 16-18 y ears old)  is stated at 6 m Sv / y ear,  b ut in 
prac tic e th ey  are not allow ed to w ork  in c ontrolled area.  
Q 2/  
Sinc e th ere m ay  b e sev eral fac ilities at sourc es for ex posures,  th e assessm ent of 
eac h  one req uire th at th e im pac t to th e pub lic  b e low er as reasonab le as possib le 
( AL ARA) ,  th erefore th ere is m arg ins to b e sure to c om ply  w ith  th e 1 m Sv  c riteria 
w ith  sev eral sourc es of ex posures.  How ev er,  F ranc e does not use th e c onc ept of 
dose c onstraint.  

 
Seq .  No  
155  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
pag e 79 

Q uestion/  
Com m ent 

P lease desc rib e th e c onditions for c learanc e of inac tiv e or low  lev el radioac tiv e 
m aterial from  nuc lear sites.   

Answ er Th e F renc h  approac h  ab out c learanc e,  w h ic h  relies on a c ase b y  c ase b asis 
assessm ent,  h as b een addressed at leng th  in th e 1 s t  F ranc e Report for th e J oint 
Conv ention ( May  2003)  and w ill b e repeated in its 2 n d report ( O c tob er 2005) .  
I n sum m ary ,  in F ranc e,  a spec ific  sy stem ,  not im plem enting  any  c learanc e lev el,  
h as b een put in enforc em ent in order to ensure a safe and transparent w aste 
elim ination sy stem  for w aste g enerated b y  nuc lear fac ilities.  Th is sy stem  is 
founded on suc c essiv e lines of defenc e b ased on th e elab oration of a “ w aste 
z oning ”  c orresponding  to a seg reg ation b etw een “ nuc lear w aste”  ( w aste susc eptib le 
to b e or to h av e b een c ontam inated b y  radionuc lides or ac tiv ated)  and 
“ c onv entional w aste”  ( w aste th at is not susc eptib le to b e or to h av e b een 
c ontam inated nor ac tiv ated – see report p. 123) .  Th is m anag em ent of radioac tiv e 
w aste from  b asic  nuc lear installations is struc tured w ith in a stric t reg ulatory  
fram ew ork ,  defined b y  a m inisterial order of 31 Dec em b er 1999 stipulating  th e 
g eneral tec h nic al reg ulations intended to prev ent and lim it th e detrim ental effec ts 
and ex ternal h az ards resulting  from  th e operation of b asic  nuc lear installations.  
“ Nuc lear w aste”  h as to b e elim inated in dedic ated fac ilities or repositories,  or in 
c onv entional fac ilities under th e c ondition of a spec ial auth orisation b ased on a 
radiolog ic al im pac t study  and a pub lic  inq uiry .  “ Nuc lear w aste”  is,  as a safeg uard,  
c onsidered to b e at least “ v ery  low  lev el”  w aste.  As a c onseq uenc e,  a disposal site 
for th is ty pe of w aste w as nec essary .  A V L L  w aste repository  w as auth orised ( as an 
installation c lassified on env ironm ental protec tion g rounds)  b y  th e Aub e 
departm ent prefec t in 2003. “ Conv entional w aste”  is disposed of in c onv entional 
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routes.  B asic  trac eab ility  is in all c ases g uaranteed.  
 
Seq .  No  
156  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
15. 5. 1, P . 87 

Q uestion/  
Com m ent 

I n th e tab le,  it w as stated th at th e indiv idual doses are b elow  20 m Sv .  I f it is 
av ailab le,  w ould y ou prov ide m ax im um  and av erag e indiv idual dose v alues for 
NP P s?   

Answ er Th e av erag e annual indiv idual dose rate for an operator w ork ing  on E DF  reac tors 
( E DF  em ploy ee or one of its c ontrac tor em ploy ees)  w as 1. 7 m Sv  in 2004.  At th e 
end of 2004,  none of th e operators ex c eeded 18 m Sv  ov er 12 m onth s.  34 people 
ex c eeded 16 m Sv  ov er 12 m onth s.  
27000 people w ere inv olv ed and rec eiv ed a non-z ero dose on E DF  reac tors in 
2004.  

 
Seq .  No  
157  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
15. 2. 2. 1 p. 82 

Q uestion/  
Com m ent 

Th e National Report states th at E DF  c laim s th e “ dose-related im pac t of radioac tiv e 
releases rem ains ex trem ely  low  at less th an 1 µ Sv / y ear” .  I s th is th e dose to th e 
m ost ex posed m em b er of th e pub lic ,  or an av erag e for th e F renc h  population?  
W ould th e doses attrib utab le to non-reac tor sites suc h  as L a Hag ue b e sig nific antly  
different?   

Answ er Th e annual radiolog ic al release im pac t w as th e sub j ec t of a reg ulatory  req uest in 
th e new  release applic ation perm its for NP P s.  Th e m eth od of c alc ulation used in 
estab lish ing  th is im pac t w as radioelem ent b y  radioelem ent,  tak ing  into 
c onsideration th e spec ific  data of eac h  site ( population g roups c onc erned,  eating  
h ab its,  w eath er c onditions,  etc ) .  Th e im pac t is m easured in m ic ro-Siev ert/ y ear.  
As reg ards L a Hag ue plant,  th oug h  it is not w ith in th e sc ope of th is Conv ention,  
F ranc e is pleased to prov ide its ev aluation of th e m ax im al im pac t of annual 
releases ex pressed in term s of effec tiv e dose on " referenc e g roups"  i. e.  on g roup of 
m em b ers of th e population on w h ic h  ex posure c om ing  from  a g iv en sourc e is 
relativ ely  h om og eneous and w h ic h  are representativ e of th e people rec eiv ing  th e 
h ig h est doses c om ing  from  th ese sourc es: 

L im its ( O rder 1984) : 0. 120 m Sv  – Ac tual release 1999: 0. 011 m Sv  
L im its ( O rder 2003) : 0. 020 m Sv  – Ac tual release 2004: 0. 010 m Sv  

Th is m eans th at th e im pac t is v ery  slig h tly  h ig h er th an th at of a NP P .  
 
Seq .  No  
158  

Country   
 

Artic le  
Artic le 15 

Ref.  in National Report  
15. 5. 1 p. 82 

Q uestion/  
Com m ent 

I n order to prov ide a b etter indic ation of h ow  doses are falling  ov er tim e at F renc h  
nuc lear sites,  w ould F ranc e c onsider ex panding  th e tab le on th is pag e to sh ow  th e 
num b ers of w ork ers ex c eeding ,  say  5m Sv ,  10m Sv  and 15m Sv ?   

Answ er Th e m ost rec ent datas pub lish ed are related to th e y ear 2003,  refer to slig h tly  
different rang es and c onc erns not only  w ork ers from  NP P  b ut all nuc lear fac ilities: 
w ith in 69512 people m onitored,  th e ex posures w ere as follow s: 
- F rom  0 to 1 m Sv  ( lim it for th e pub lic ) : 60 153 ( 86, 5% )   
- F rom  1 to 6 m Sv  : 7 568 ( 10, 9 % )  
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- F rom  6 to 20 m Sv  ( new  lim it for w ork ers) : 1 778 ( 2, 6 % )  
- F rom  20 à  50 m Sv  : 13 ( 0, 02 % )  
- Ab ov e 50 m Sv  : 0 

 



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 95/ 140 

A r t .  16  – E m e r g e n c y  p r e p a r e d n e s s  
 
Seq .  No  
159  

Country   
 

Artic le  
Artic le 16 

Ref.  I n National Report  

Q uestion/  
Com m ent 

W h at w ere th e finding s and rec om m endations c onc erning  th e em erg enc y  
org anisation of th e O SART m issions at Nog ent and Civ aux  NP P s?   

Answ er O SART Civ aux : 
Th e E m erg enc y  P lanning  and P reparedness topic  g av e rise to 2 Good P rac tic es and 
1 sug g estion,  related to th e follow ing  issue: Th e proc ess of g ath ering  and c ounting  
people is not really  effic ient.  
- Staff c ounting  on site is b y  h and,  g enerating  a delay  of b etw een 1 and 1. 5 h ours 

b efore th e first ov erall ev aluation of th e situation is av ailab le.  
- Th e steps needed to ac tiv ate th e sev en g ath ering  points in th e b uilding s m ean 

m ov ing  eq uipm ent ( radioprotec tion m ark ers,  etc . )  from  th e c risis room s on site 
near th e m ain entranc e to th e g ath ering  points c onc erned.  

- Th ere are no g eneral or dedic ated resourc es for th e reg ular releasing  of 
inform ation at th e g ath ering  points.  U seful inform ation reg arding  th e c h ang e in 
th e situation is prov ided b y  th e P CM ( Resourc e Control P ost)  b y  a teleph one 
c all to th e person in c h arg e of th e g ath ering  point.  Sub seq uently ,  th is P ost 
supplies th e inform ation rec eiv ed b y  m eg aph one.  

- I n spite of th e g ood m ark ing  and th e indic ations g iv en at th e sev en g ath ering  
points to b e used in c ases of radiolog ic al em erg enc y ,  and th e use of sig ns and 
identific ations th at are c om parab le w ith  th ose of th e oth er g ath ering  point 
( th ose to b e used in c ase of fire or m edic al em erg enc y ) ,  - six  points set out ov er 
th e entire site -,  th ere is a risk  of trig g ering  c onfusion b etw een th e tw o ty pes of 
g ath ering  points.  I n addition,  in at least one c ase,  th e outdoor g ath ering  point is 
too c lose to th e fire h y drants to b e used b y  th e firem en.  Th is is liab le to 
interfere w ith  th e interv ention team s.  

Note th at th e staff at Civ aux  h as already  undertak en a num b er of ac tions at th e tim e 
of th e m ission to resolv e som e of th e c ases listed ab ov e b y  using  at th e outset th e 
dev ic es in plac e at oth er E DF  plants ( B lay ais) .  I f personnel g ath ering  and c ounting  
in an em erg enc y  are not effic ient,  it is liab le to c ause th eir pointless dose ex posure 
and/ or a response th at is unsuited to th e c risis situation.  
NO TE : An ob serv ation sim ilar to th at of point 1 w as m ade during  th e rec ent 
O SART on th e P enly  site – see th e E DF  position in th e follow ing  answ er to 
q uestion No 167 ab out proc essing : 
Ac c ess c ontrols to an area in an em erg enc y  situation,  internal to th e site,  c om e 
under national presc riptions spec ific  to an operator ask ing  at th e g ate for ac c ess to 
a nuc lear site,  to m inim iz e in and out m ov em ents to auth oriz ed people.  I n 
partic ular,  in and out m ov em ents m ust b e c onfined to on-c all staff and ex ternal 
em erg enc y  people.  All oth er ac c ess m ust b e approv ed b y  th e em erg enc y  m anag er.  
As far as c ounting  personnel on th e site in an em erg enc y  is c onc erned,  th e sub j ec t 
of sug g estions during  O SART m issions,  E DF  is look ing  at h ow  to use ac c ess 
c ontrol c om puter data autom atic ally .  How ev er,  reg ulatory  req uirem ents h av e to b e 
resolv ed to dev elop th is k ind of data use: I ndeed,  th ese are part of th e site 
protec tion aspec t ( safety )  and are c onc erned b y  th e " c om puters and lib erty "  
reg ulations.  E DF  also intends to g et in touc h  w ith  operators identified b y  I AE A to 
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refer to th eir g ood prac tic e rules.  
 
O SART  Nog ent: 
Th e E m erg enc y  P lanning  and P reparedness topic  g av e rise to 1 Good P rac tic e and 
1 sug g estion,  related to th e follow ing  I ssue: 
Som e em erg enc y  ex erc ises and training  ac tiv ities m iss opportunities to enh anc e th e 
k now ledg e of partic ipants and im prov e em erg enc y  response.  Som e ex am ples of 
th ese are: 
- Results of nuc lear em erg enc y  ex erc ise sh ow ed a prob lem  for c om m unic ation 

and ev ac uation of on-site people.  
- Reg ular em erg enc y  ex erc ises ( 4-6 tim es/ y ear)  are c onduc ted using  th e c ontrol 

room .  I t w ould b e b etter to k eep th e c ontrol room  c alm  and to dev elop oth er 
areas w h ere operators c an b e m ore inv olv ed.  ( Th e sim ulator at Cattenom  is 
only  used ev ery  18 m onth s for on-site and off-site ex erc ises) .  

- Conc erning  th e ex erc ise for ev ac uation of onsite people,  th e ac c ounting  of 
ev ac uated people w ill tak e 1-1. 5 h ours,  w h ic h  is long er th an g ood international 
prac tic es.  

- Th ere is no ( w h ite)  b oard or oth er h ig h ly  v isib le c om m unic ations aid in th e 
L TC ( L oc al O perations E m erg enc y  Centre) .  B oards are nec essary  to h av e a 
disc ussion or sh are inform ation am ong  em erg enc y  response people.  

- Staff responsib le for E L C ( L oc al E m erg enc y  Response Team )  w as not 
c om pletely  fam iliar w ith  th e c ontent of analy sis done in E DF  national as h e w as 
rec ently  appointed to th is position.  

I f all aspec ts of th e em erg enc y  planning  and prac tic es arrang em ents are not 
c om preh ensiv ely  c onduc ted,  opportunities to im prov e indiv iduals'  c om petenc e 
( preparedness for an em erg enc y  situation)  m ay  not b e assured.  
 
Sinc e th ese O SART m issions,  O SART follow -up m issions h av e oc c urred ( end 
2004)  and c onsidered th at th ese issues w ere now  solv ed at b oth  NP P s.  
Th e full O SART reports are pub lic ly  av ailab le on th e ASN w eb site 
Th ese 2 O SART F ollow -up reports sh ould also b e av ailab le b y  May  2005.  

 
Seq .  No  
160  

Country   
 

Artic le  
Artic le 16 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h ic h  b ody  in F ranc e ensures th e func tion of National W arning  P oint under th e 
international c onv entions ?   

Answ er Th e Ministry  of F oreig n Affairs ensures th e func tion of National W arning  P oint 
under th e international c onv entions.  DGSNR ensures th e func tion of Com petent 
national auth ority .  

 
Seq .  No  
161  

Country   
 

Artic le  
Artic le 16 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h at does it m ean th e „ v ic inity  of th e site c onc erned“ ?  Are th at for instanc e c irc les 
around th e NP P ?  I f y es – w h at th eir radius and h ow ,  on w h ic h  b asis,  w ere th ey  
estab lish ed ?  O n w h ose ex penditures are th e iodine tab lets ensured ?   

Answ er Th e off-site em erg enc y  plan ( P P I )  of a B NI  is defined on th e b asis of th e 
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c onseq uenc es of th e ac c idents desc rib ed in its on-site em erg enc y  plan.  
E ac h  P P I  desc rib es th e c ounterm easures to b e tak en to protec t population and 
g oods around th e site ( NP P  or oth ers) .  
Th e c onseq uenc es of th e ac c idents are c om pared w ith  “ dec ision lev els”  
( radiolog ic al interv ention lev els,  I DL H… ) .  Th is c om parison leads to th e definition 
of c irc les around th e sites.  Th e radius depend on th e c h arac teristic s of th e site.  F or 
NP P ,  3 radius are c onsidered : 

- Sh eltering  : 10 k m  ;  
- E v ac uation : 5 k m  ;  
- I odine prev entiv e distrib ution : 10 k m .  

I odine m atters : th e financ ing  of iodine tab lets is ensured b y  th e operator w ith in th e 
g iv en P P I  c irc le.  B ey ond th is area,  th e Ministry  of h ealth  ensures th e financ ing .  
 
Read also Answ er to q uestions No 162 : 
Th e new  prev entiv e distrib ution of iodine tab lets c am paig n due in 2005 inv olv es a 
personal letter addressed to eac h  fam ily  liv ing  around NP P  w ith in a radius of 
10k m .  Th is letter inc ludes an indiv idual num b ered w ith draw al paper to seek  tab lets 
at nearest ph arm ac ies.  A c om plem entary  distrib ution w ill b e org anised in order to 
prov ide tab lets to th e fam ily  w h ic h  h av en’ t seek  tab lets to ph arm ac y .  
 
Read also Answ er to q uestions No 163 for m ore inform ation: 
Th e latest iodine tab lets prev entiv e distrib ution c am paig n enab led 2 m ain m eans of 
distrib ution : 
- Door-to-door distrib ution ;  
- Mailing  of a w ith draw al c oupon to sw ap for iodine tab lets in a ph arm ac y .  
Th e m ost effic ient m ean is th e door-to-door distrib ution.  
Moreov er,  F ranc e plans th e stoc k piling  of iodine in eac h  departm ent w ith  a v iew  to 
im prov ing  prov isions for th e protec tion of c h ildren,  adolesc ents and y oung  adults 
ag ainst radioac tiv e iodine b ey ond th e P P I  z one.  

 
Seq .  No  
162  

Country   
 

Artic le  
Artic le 16 

Ref.  in National Report  
P arag raph  16. 5. 2 

Q uestion/  
Com m ent 

I t is noted th at follow ing  th e ex perienc e g ained from  ac c ident drills b etw een 1995 
and 1996,  it w as dec ided to opt for th e prev entativ e distrib ution of iodine tab lets to 
populations liv ing  near nuc lear pow er plants.  Does th is inv olv e ac tually  
distrib uting  iodine tab lets to indiv idual fam ilies or to appropriate outlets,  e. g .  
ph arm ac ies,  or to b oth .  Also,  in th e c ase of th e g eneral population,  for w h ic h  ag e 
g roups are stab le iodine tab lets rec om m ended?   

Answ er Th e new  prev entiv e distrib ution of iodine tab lets c am paig n due in 2005 inv olv es a 
personal letter addressed to eac h  fam ily  liv ing  around NP P  w ith in a radius of 
10k m .  Th is letter inc ludes an indiv idual num b ered w ith draw al paper to seek  tab lets 
at nearest ph arm ac ies.  A c om plem entary  distrib ution w ill b e org anised in order to 
prov ide tab lets to th e fam ily  th at h av e not seek  tab lets to ph arm ac y .  

 
Seq .  No  
163  

Country   
 

Artic le  
Artic le 16 

Ref.  in National Report  
P arag raph  16. 5. 2 
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Q uestion/  
Com m ent 

I t is noted th at after th e c om pletion of prev entativ e distrib ution th e drill sessions 
rev ealed th e need for “ furth er im prov em ents in th is respec t” .  W h at im prov em ents 
h av e b een indic ated as nec essary  to ensure th at all m em b ers of th e pub lic ,  w h o 
sh ould tak e stab le iodine tab lets follow ing  a release of radioiodine,  do in fac t tak e 
th em ?   

Answ er Th e latest iodine tab lets prev entiv e distrib ution c am paig n enab led 2 m ain m eans of 
distrib ution: 
- Door-to-door distrib ution;  
- Mailing  of a w ith draw al c oupon to sw ap for iodine tab lets in a ph arm ac y .  
Th e m ost effic ient m ean is th e door-to-door distrib ution.  
Moreov er,  F ranc e plans th e stoc k piling  of iodine in eac h  departm ent w ith  a v iew  to 
im prov ing  prov isions for th e protec tion of c h ildren,  adolesc ents and y oung  adults 
ag ainst radioac tiv e iodine b ey ond th e P P I  z one.  

 
Seq .  No  
164  

Country   
 

Artic le  
Artic le 16 

Ref.  in National Report  

Q uestion/  
Com m ent 

P lease ex plain w h o and h ow  determ ines th e em erg enc y  planning  z one around th e 
nuc lear fac ilities.  W h at is th e b asis for th e z one spec ific ation ( eng ineering  
j udg em ent) ?  W h ic h  c riteria do y ou apply  to spec ify  th e z one area?  Do y ou 
use/ ac c ept any  prob ab ilistic  arg um ents to determ ine th e z one area?   

Answ er Th e tec h nic al g rounds of th e off-site em erg enc y  plan ( P P I )  are defined b y  th e 
DGSNR,  on th e b asis of th e inform ation g iv en b y  th e operators.  Th e c irc les are 
dem onstrated ac c ording  to th e assessm ent of th e c onseq uenc es of sev eral 
ac c ident’ s sc enarios.   
P rob ab ilistic  arg um ents are not used to c h oose th e c onv enient sc enarios.  
 
Read also th e answ er to q uestion No 161: 
Th e off-site em erg enc y  plan ( P P I )  of a B NI  is defined on th e b asis of th e 
c onseq uenc es of th e ac c idents desc rib ed in its on-site em erg enc y  plan.  
E ac h  P P I  desc rib es th e c ounterm easures to b e tak en to protec t population and 
g oods around th e site ( NP P  or oth ers) .  
Th e c onseq uenc es of th e ac c idents are c om pared w ith  “ dec ision lev els”  
( radiolog ic al interv ention lev els,  I DL H… ) .  Th is c om parison leads to th e definition 
of c irc les around th e sites.  Th e radius depend on th e c h arac teristic s of th e site.  F or 
NP P ,  3 radius are c onsidered : 
- Sh eltering  : 10 k m  ;  
- E v ac uation : 5 k m  ;  
- I odine prev entiv e distrib ution : 10 k m .  
I odine m atters : th e financ ing  of iodine tab lets is ensured b y  th e operator w ith in th e 
g iv en P P I  c irc le.  B ey ond th is area,  th e Ministry  of h ealth  ensures th e financ ing .  
 
Th en,  th e prefec ts of th e departm ents c onc erned determ ine th e definitiv e planning  
z one,  tak ing  into ac c ount loc al g eneral issues ( m aj or w ish es,  for instanc e) .  

 
Seq .  No  
165  

Country   
 

Artic le  
Artic le 16 

Ref.  in National Report  
sec tion 16. 3. 1,  p 97 
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Q uestion/  
Com m ent 

L ast parag raph  in th e sec tion states th at th e tec h nic al em erg enc y  response team s 
not only  assess th e situation,  b ut also predic t h ow  it w ill dev elop.  
How  th e unc ertainties in th e predic tions are tak en into ac c ount w h ile 
rec om m ending  protec tiv e ac tions and h ow  th e predic tions are c orrec ted if th e 
m easurem ents do not m atc h  th e predic tions?   

Answ er Th e assessm ent of th e prog ression of th e ac c ident,  notab ly  th e c alc ulation of 
radiolog ic al c onseq uenc es,  enab les th e prefec t to b ring  th e population’ s protec tion 
ac tions forw ard.  
Th e unc ertainties are ex plained to th e prefec t.  
Th en,  ac c ording  to th e inform ation g iv en b y  th e operator or m easurem ents in 
env ironm ent,  c orrec tions c an b e b roug h t: 
- if th e predic tions w ere ov er-assessed,  th e preparedness of th e protec tion ac tions 

c an b e stopped ;  
- in c ase th e predic tions sh ould h av e b een under-assessed,  protec tiv e ac tions are 

w idened.  
 
Seq .  No  
166  

Country   
 

Artic le  
Artic le 16 

Ref.  in National Report  
pag es 88-104 

Q uestion/  
Com m ent 

W h at spec ific  radiolog ic al protec tion training  is rec eiv ed b y  th e people ac ting  
loc ally  in th e off-site em erg enc y  plans ( firem en,  m edic al personnel,  polic e)  and 
w h o is responsib le for deliv ering  th is training ?  W h at radii are defined b y  th e P U I s 
and P P I s?   

Answ er P eople ac ting  loc ally  in th e off-site plan ( firem en and m edic al b ody  spec ialised in 
radiation protec tion)  are g iv en spec ific  radiation protec tion during  th eir educ ation 
b y  a w ide rang e of c om petent b odies inc luding  th e DGSNR.  
 
F or E P Z  radii,  read answ er to q uestion N°  161: 
Th e off-site em erg enc y  plan ( P P I )  of a B NI  is defined on th e b asis of th e 
c onseq uenc es of th e ac c idents desc rib ed in its on-site em erg enc y  plan.  
E ac h  P P I  desc rib es th e c ounterm easures to b e tak en to protec t population and 
g oods around th e site ( NP P  or oth ers) .  
Th e c onseq uenc es of th e ac c idents are c om pared w ith  “ dec ision lev els”  
( radiolog ic al interv ention lev els,  I DL H… ) .  Th is c om parison leads to th e definition 
of c irc les around th e sites.  Th e radius depend on th e c h arac teristic s of th e site.  F or 
NP P ,  3 radius are c onsidered : 
- Sh eltering  : 10 k m  ;  
- E v ac uation : 5 k m  ;  
- I odine prev entiv e distrib ution : 10 k m .  

 
Seq .  No  
167  

Country   
 

Artic le  
Artic le 16 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h y  are ac c ess c ontrols not estab lish ed am ong  th e protec tiv e m easures to b e 
im plem ented in th e ev ent of em erg enc y  situations?   

Answ e Ac c ess c ontrols to an area in an em erg enc y  situation,  internal to th e site,  c om e 
under national presc riptions spec ific  to an operator ask ing  at th e g ate for ac c ess to 
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a nuc lear site,  to m inim iz e in and out m ov em ents to auth oriz ed people.  I n 
partic ular,  in and out m ov em ents m ust b e c onfined to on-c all staff and ex ternal 
em erg enc y  people.  All oth er ac c ess m ust b e approv ed b y  th e em erg enc y  m anag er.  
As far as c ounting  personnel on th e site in an em erg enc y  is c onc erned,  th e sub j ec t 
of sug g estions during  O SART m issions,  E DF  is look ing  at h ow  to use ac c ess 
c ontrol c om puter data autom atic ally .  How ev er,  reg ulatory  req uirem ents h av e to b e 
resolv ed to dev elop th is k ind of data use: I ndeed,  th ese are part of th e site 
protec tion aspec t ( safety )  and are c onc erned b y  th e " c om puters and lib erty "  
reg ulations.  E DF  also intends to g et in touc h  w ith  operators identified b y  I AE A to 
refer to th eir g ood prac tic e rules.  
 
Read also th e answ er to q uestion No 159 related to th e 2003 Civ aux  O SART 
em erg enc y  planning  and preparedness finding s:  
Th e proc ess of g ath ering  and c ounting  people is not really  effic ient.  
- Staff c ounting  on site is b y  h and,  g enerating  a delay  of b etw een 1 and 1. 5 h ours 

b efore th e first ov erall ev aluation of th e situation is av ailab le.  
- Th e steps needed to ac tiv ate th e sev en g ath ering  points in th e b uilding s m ean 

m ov ing  eq uipm ent ( radioprotec tion m ark ers,  etc . )  from  th e c risis room s on site 
near th e m ain entranc e to th e g ath ering  points c onc erned.  

- Th ere are no g eneral or dedic ated resourc es for th e reg ular releasing  of 
inform ation at th e g ath ering  points.  U seful inform ation reg arding  th e c h ang e in 
th e situation is prov ided b y  th e P CM ( Resourc e Control P ost)  b y  a teleph one 
c all to th e person in c h arg e of th e g ath ering  point.  Sub seq uently ,  th is P ost 
supplies th e inform ation rec eiv ed b y  m eg aph one.  

- I n spite of th e g ood m ark ing  and th e indic ations g iv en at th e sev en g ath ering  
points to b e used in c ases of radiolog ic al em erg enc y ,  and th e use of sig ns and 
identific ations th at are c om parab le w ith  th ose of th e oth er g ath ering  point 
( th ose to b e used in c ase of fire or m edic al em erg enc y ) ,  - six  points set out ov er 
th e entire site -,  th ere is a risk  of trig g ering  c onfusion b etw een th e tw o ty pes of 
g ath ering  points.  I n addition,  in at least one c ase,  th e outdoor g ath ering  point is 
too c lose to th e fire h y drants to b e used b y  th e firem en.  Th is is liab le to 
interfere w ith  th e interv ention team s.  

Note th at th e staff at Civ aux  h as already  undertak en at th e tim e of th e m ission a 
num b er of ac tions to resolv e som e of th e c ases listed ab ov e b y  using  at th e outset 
th e dev ic es in plac e at oth er E DF  plants ( B lay ais) .  I f personnel g ath ering  and 
c ounting  in an em erg enc y  are not effic ient,  it is liab le to c ause th eir pointless dose 
ex posure and/ or a response th at is unsuited to th e c risis situation.  
After th e Civ aux  O SART follow -up m ission,  end 2004,  th e issue w as c onsiderd as 
resolv ed.  

 
Seq .  No  
168  

Country   
 

Artic le  
Artic le 16. 1 

Ref.  in National Report  
§ 2. 3. 6-P . 10, P 16, P . 96 

Q uestion/  
Com m ent 

Does th e Nuc lear Safety  Auth ority  plan to reg ulate th e preparedness for ex trem e 
m eteorolog ic al situations ( e. g .  ex trem e c old or h ot) ?   

Answ er Y es,  follow ing  th e 1999 B lay ais NP P  and 2003 Cruas NP P  em erg enc y  situations,  
th e w ork  is in prog ress.  
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Seq .  No  
169  

Country   
 

Artic le  
Artic le 16. 1 

Ref.  in National Report  
Art.  16,  P .  88 

Q uestion/  
Com m ent 

How  th e em erg enc y  preparedness is m anag ed during  th e dec om m issioning  ph ase 
of nuc lear fac ilities?   

Answ er W ith  respec t to th e m anag em ent of em erg enc y  situations,  th e org aniz ation at E DF  
for dism antling  is b ased for th e g reater part on th e org aniz ation already  in plac e for 
th e installations in operation: Th ere is only  one on-site E m erg enc y  P lan ( P U I )  per 
site,  c ov ering  all th e installations w h eth er th ey  are in th e proc ess of dism antling  or 
in operation ( c ase of B ug ey ,  Saint L aurent,  Ch inon and Ch ooz ) .  F or th e tw o 
isolated sites ( Crey s and B rennelis)  th e org aniz ation is as per th e g eneral 
org aniz ational outline as th e oth er sites,  adapted to th e risk  and draw ing  w h enev er 
nec essary  on th e ex isting  national lev el,  in partic ular for th e support of th e national 
E m erg enc y  P reparedness team .  Th e team s dedic ated to dism antling  on th e sites are 
integ rated into th is org aniz ation and c om plete it.  

 
Seq .  No  
170  

Country   
 

Artic le  
Artic le 16. 1 

Ref.  in National Report  
16. 4,  16. 5. 3,  

Q uestion/  
Com m ent 

Referenc e : 16. 4( pag e 100-101) ,  16. 5. 3( pag e 100)  
F ranc e is dev eloping  em erg enc y  preparedness v ery  w ell.  Roles and responsib ilities 
of eac h  relev ant staff and org aniz ation are c learly  defined.   
I n th e field of em erg enc y  drills,  w h ic h  is v ery  im portant in order to test th e 
desc rib ed em erg enc y  response prov isions,  it sh ould b e noted th at national 
em erg enc y  response drills inv olv ing  th e relev ant loc al residents are org aniz ed 
y early ,  th at international drill sessions and c o-operation are reinforc ing  tog eth er 
w ith  neig h b ouring  c ountries,  th at post-ac c ident m anag em ent drills are also tak ing  
into ac c ount,  and espec ially ,  th at lessons learnt are w ell analy z ed and feed-b ac k ed.  
Q 1: P lease ex plain ab out th e feed-b ac k  sy stem  of lessons learnt from  em erg enc y  
drills.  
Q 2: W h at does th e w ording s “ env ironm ental c lean-up”  m ean?   

Answ er Q 1/  
Th e feed b ac k  c onsists in m eeting s of th e people inv olv ed in th e drills ac c ording  to 
th e follow ing  sc h edule: 
- D-Day : E x erc ise +  im m ediate feed-b ac k ;  
- D+ 15: loc al feed-b ac k ;  
- D+ 30: g eneral feed-b ac k ;  
- Y ear+ 1: final assessm ent ( if needed)  
Moreov er,  eac h  th ird m onth ,  a g eneral drills feedb ac k  m eeting  is org anised b y  th e 
DGSNR.  I f a lesson learned from  a drill req uires any  ev olution in em erg enc y  
org anisation,  th is is stressed and c losely  follow ed during  th ese k inds of m eeting s.  
 
Q 2/  
E nv ironm ental c lean-up m eans env ironm ent’ s dec ontam ination m anag em ent 

 
Seq .  No  
171  

Country   
 

Artic le  
Artic le 16. 2 

Ref.  in National Report  
16. 4. 2, P . 101 

Q uestion/  
Com m ent 

More inform ation w ould b e apprec iated on sc ope and ex tent of ex c h ang ed 
inform ation b etw een th e F ranc e and its neig h b ouring  c ountries for th e em erg enc y  



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 102/ 140 

planning  purposes.   
Answ er F ranc e h as sig ned b ilateral ag reem ents for ex c h ang ing  inform ation in c ase of 

em erg enc y  w ith  its neig h b ouring  c ountries c lose to one of its b asic  nuc lear 
installation: L ux em b ourg ,  th e U nited K ing dom  of Great B ritain and North ern 
I reland,  B elg ium ,  Germ any ,  Sw itz erland.  Th ese ag reem ents estab lish  th e ex istenc e 
of a c ontac t point av ailab le 24h  in eac h  c ountry  and th e possib ility  of ex c h ang ing  
inform ation b y  th e loc al auth orities.  I n applic ation of th ese ag reem ents,  spec ific  
protoc ols desc rib ed th e ty pe of inform ation to ex c h ang e.  Annual or b i annual 
m eeting s b etw een th e c om petent auth orities for apply ing  th ese b ilateral ag reem ents 
allow  ex tensiv e ex c h ang e ab out partic ipation of th e neig h b ouring  c ountries in 
national ex erc ises,  em erg enc y  planning  and prac tic es,  pub lic  inform ation.  
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A r t .  17  - S i t i n g  
 
Seq .  No  
172  

Country   
 

Artic le  
Artic le 17 

Ref.  in National Report  

Q uestion/  
Com m ent 

F lam anv ille h as b een selec ted th e site for siting  an E P R.  W h at are th e soc io-
ec onom ic  aspec ts dec isiv e to c h oose th is site?  W h ic h  safety  aspec ts h av e led to 
also g iv e preferenc e to th is site?   

Answ er Th e F lam anv ille site w as c h osen b y  E DF  ac c ording  to 4 c riteria: 
- th e av ailab ility  of th e real estate reserv es;  
- th e ab senc e of any  spec ific  env ironm ental dem ands;  
- th e c apac ity  to ev ac uate th e elec tric ity  produc ed on th e c om m issioning  date;  
-  th e site ac c om m odation c onditions;  
Th ese 4 c riteria result from  tec h nic al feasib ility  on th e one h and and from  th e 
c onc ern of E DF  to estab lish  a c om m issioning  date from  th e new  unit as early  as 
possib le.  
 
Av ailab ility  of real estate reserv es.  
To sav e on tim e related to th e ac q uisition of c om plem entary  land ( neg otiation,  
dec laration of pub lic  utility ,  ex propriation,  etc ) ,  E DF  h as preferred th e site at 
F lam anv ille w h ere th ere is already  land for th e c onstruc tion of tw o new  units.  
I ndeed,  during  th e c onstruc tion of th e first tw o units c om m issioned in 1985 and 
1986,  th e site w as prepared w ith  a v iew  to ac c om m odating  four produc tion units.  
 
Th e ab senc e of any  spec ific  env ironm ental dem ands.  
B ec ause of its situation of on th e c oast of th e c h annel,  F lam anv ille h as a 
c onsiderab le c ooling  c apab ility ,  not req uiring  th e c onstruc tion of a c ooling  tow er.  
I m pac t studies on th e env ironm ent date b ac k  to 1995 and do not rev eal any  spec ific  
prob lem s.  Th ey  w ill b e updated b y  a new  sam pling  c am paig n.  
 
Th e c apab ility  of ev ac uating  th e elec tric ity  g enerated.  
Th e c om m issioning  of th e new  elec tric ity  produc tion unit presupposes th at th e 
V ery  Hig h  V oltag e ( V HV )  transm ission c apab ilities of th e elec tric ity  produc ed w ill 
indeed b e av ailab le at th e desired date.   None of th e sites h av ing  a real estate 
reserv ations offers th is c apab ility  in reality .   Th erefore,  th e c om pany  h as ex am ined 
th is aspec t w ith  partic ular attention and is ask ing  RTE  ( th e org anisation m anag ing  
of th e h ig h -v oltag e elec tric ity  transm ission netw ork  postb ag  its for its ex pertise,  
estim ating  th at all of th e pow er produc ed c an b e ev ac uated if th e V HV  netw ork  
around F lam anv ille is streng th ened.  RTE  w ill b e proc essing  th is proj ec t in order to 
b ring  it into c om patib ility  w ith  th e c om m issioning  of F lam anv ille 3.  
 
Th e site ac c om m odation c onditions.  
Th e setting  up of th e new  produc tion unit w ould b e enh anc ed b y  th e b ac k ing  of th e 
loc al play ers and if it is properly  understood b y  th e entire population: th e q uality  of 
rec eption ex tended to th e proj ec t is th erefore one of th e c onditions for suc c ess,  
b oth  for pub lic  deb ate and for th e site w h ic h  w ill b e a larg e sc ale one,  and of 
c ourse,  for th e operation of th e new  plant.  Th e F lam anv ille 3 proj ec t h as b een th e 
sub j ec t of strong  c onsensus am ong  th e loc al elec ted auth orities and th e loc al 
ec onom ic  play ers.  
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Seq .  No  
173  

Country   
 

Artic le  
Artic le 17 

Ref.  in National Report  

Q uestion/  
Com m ent 

O ne of th e c om pulsory  c onstraints on selec ting  a site is th e c onsideration of th e 
site’ s env ironm ent.  W h at are th e c onsiderations c onc erning  th e site’ s env ironm ent 
th at w ere ev aluated and w h at w ere th e m ost prom inent results?   

Answ er F rom  th e outset,  th e F lam anv ille site w as planned for th e ac c om m odation of 4 
P W R nuc lear produc tion units rated at 1300 MW .  Th e first tw o units w ere b uilt 
and c om m issioned in 1985 and 1986.  
Com plem entary  inv estig ations w ere c arried out in th e early  90s in order to set up 
on th e site,  tw o additional units rated at 1400MW  ( ty pe N4)  instead of tw o units 
rated at 1300 MW  as initially  planned.  Th ese studies found th at th e proj ec t w as 
feasib le in ev ery  area,  inc luding  th at of th e env ironm ent.  E P R w h ic h  offers a 
sig nific ant im prov em ent in term s of th e env ironm ent w ith  respec t to th e N4 units 
does not th erefore pose any  partic ular prob lem s.  
Th e g eog raph ic al loc ation of F lam anv ille is a definite adv antag e in env ironm ental 
term s: Th e v ery  strong  m arine c urrents prev ailing  in th is area of th e Cotentin 
w ould offer a fast and effic ient m eth od of donating  th e th erm al output from  th e 
plant.  

 
Seq .  No  
174  

Country   
 

Artic le  
Artic le 17 

Ref.  in National Report  

Q uestion/  
Com m ent 

Th e utilisation of ex isting  NP P  sites is v ery  prob ab le approac h  also in oth er 
c ountries w h ic h  relay  on future renesation of nuc lear pow er Can y ou,  please 
desc rib e in m ore details th e proc ess of relic ensing  ( c onfirm ation)  of th e site 
F lam anv ille w h ic h  w as selec ted for new  NP P  w ith  E P R?   

Answ er I n F ranc e,  th e proc ess of relic ensing  of a nuc lear site is not different from  th e 
lic ensing  of a new  one ( see report p.  26 &  pp.  107-108) .  
F irst,  a national pub lic  deb ate ab out siting  tak es plac e,  dealing  w ith  all aspec ts of 
th e proj ec t ( soc io-ec onom ic s,  env ironm ental aspec ts,  etc … ) .  Th e ASN h as no 
spec ific  role during  th is deb ate,  w h ic h  is org anised b y  th e National Com m ission for 
P ub lic  Deb ate ( set-up in c ase of dec ision ab out larg e inv estm ents) .  
Th en th e proc essing  of th e plant auth orisation applic ation inc ludes a loc al pub lic  
inq uiry ,  b ased on a h az ard analy sis and an env ironm ental im pac t assessm ent 
prov ided to th e pub lic .  
I n th e spec ific  c ase of th e relic ensing  of a site,  th e env ironm ental im pac t 
assessm ent is m ade b y  tak ing  into ac c ount b oth  th e new  nuc lear installation itself 
and all th e onsite operating  nuc lear installations,  w ith  updated env ironm ental data.  
Meanw h ile,  b ased on a P relim inary  Safety  Report,  ASN naturally  assesses th e 
plant desig n ac c ording  to th e safety -related c h arac teristic s of th e site ( seism ic ity ,  
h y drog eolog y ,  industrial env ironm ent etc … ) .  

 
Seq .  No  
175  

Country   
 

Artic le  
Artic le 17 

Ref.  in National Report  

Q uestion/  W h at are th e reg ulatory  proc edures for surv ey  and ev aluation of c apab le fault or 
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Com m ent g eolog ic al struc ture suspic ious of a c apab le fault w ith out ev idenc es,  found at or 
near th e site area of nuc lear fac ilities in operation or under lic ensing  rev iew  
proc ess?  I f th ere are nuc lear fac ility  sites th at w ere ( or are)  eng ag ed in th is 
proc edure,  w h at w ere( are)  th e sites and h ow  w ere( are)  th e issues resolv ed?   

Answ er Th e F renc h  reg ulatory  prac tic e does not env isag e renew al of lic enc e.  Th is prac tic e 
c an h ow ev er b e c om parab le w ith  safety  rev iew .  W ith in th e fram ew ork  of th e 
periodic  safety  rev iew  req uired b y  ASN ev ery  10 y ears,  th e seism ic  rev aluation 
partic ularly  c onsisted in apply ing  th e b asic  safety  rule RF S 2001-01 on seism ic  risk  
determ ination.  Th is rule env isag es in th e c ase of a site loc ated in th e im m ediate 
v ic inity  of an ac tiv e fault w ith  a rupture surfac e,  a study  aim ing  at determ ining  th e 
seism ic  m ov em ents assoc iated w ith  th e seism  h av ing  b een ab le to oc c ur on th is 
fault,  and b eing  ab le to h av e an effec t on th e site.  How ev er,  no F renc h  P W R w as 
b uilt on a fault of ac tiv e surfac e ab le to g enerate displac em ents on th e g round in 
th e ev ent of seism .  
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A r t .  18  – D e s i g n  a n d  c o n s t r u c t i o n  
 
Seq .  No  
176  

Country   
 

Artic le  
Artic le 18 

Ref.  in National Report  
§  2. 3. 9+ § 18. 2. 1p109 

Q uestion/  
Com m ent 

W h at is th e status of th e lic ensing  proc ess for th e proposed F renc h  E P R and to 
w h at ex tent w ill th e ASN 2003 and 2004 rev iew  of proj ec t safety  studies b e g iv en 
c redit in th e lic ensing  proc ess?   

Answ er I n F ranc e,  w ell b efore sub m itting  an auth oriz ation applic ation,  an operator is 
ex pec ted to sub m it th e safety  options of its proj ec t in an unoffic ial th oug h  usual 
preparatory  proc edure w h ic h  enab les th e reg ulator to influenc e th e desig n at an 
early  stag e of th e proj ec t.  
As a c onc lusion to suc h  an assessm ent,  th e F renc h  Nuc lear Safety  Auth ority  took  
position at th e end of 2004 on th e ac c eptab ility  of th e E P R safety  options proposed,  
and inform ed th e operator of th eir tec h nic al rec om m endations as w ell as th e issues 
th at w ill h av e to b e tak en into ac c ount in th e auth oriz ation dec ree applic ation.   
Th is pub lic  position c an th en b e c onsidered as eq uiv alent to a g eneric  " prelim inary  
desig n c ertific ation"  deliv ered b y  som e foreig n Nuc lear Safety  Auth orities.  
Currently ,  th e preparatory  w ork  still g oes on w ith  th e assessm ent of a draft 
P relim inary  Safety  Analy sis Report,  and som e detailed studies on w h ic h  it is b ased 
on.  
Suc h  detailed preparatory  assessm ent is ex pec ted afterw ards to fac ilitate,  b ut in no 
w ay  replac e,  th e auth oriz ation dec ree applic ation ph ase,  w h ic h  is ex pec ted to tak e 
plac e at th e b eg inning  of 2006.  

 
Seq .  No  
177  

Country   
 

Artic le  
Artic le 18 

Ref.  in National Report  

Q uestion/  
Com m ent 

P lease prov ide an outline of th e safety  analy ses c onduc ted and th e results ob tained 
for desig n c h ang es and NP P  upg rading  m easures?   

Answ er F or ex isting  reac tors,  see th e answ er to q uestion No 88 under Artic le 14.  
 
Th e assessm ent of E P R proj ec t w ith  th e Nuc lear Safety  Auth ority  led to a larg e 
num b er of safety  analy ses c onduc ted and som e of th e results ob tained led to desig n 
c h ang es.  Here are som e ex am ples: 
 
- I m prov em ents in th e desig n of th e F uel P ool Cooling  Sy stem : 
F ollow ing  th e F CP S safety  ev aluation of y ear 2000,  E DF  proposed a new  desig n of 
th e F uel P ool Cooling  Sy stem  w ith  a supplem entary  train ( 3rd train)  to respond to 
th e Nuc lear Safety  Auth ority  rec om m endation and to ac h iev e th e follow ing  tw o 
g oals: 

- to drastic ally  reduc e th e risk  of b oiling  in th e fuel pool ;  
- to “ prac tic ally  elim inate”  th e risk  of fuel m elting  in th e pool.  

Th is supplem entary  train allow s th e risk  of b oiling  to b e c ut dow n in c ase of th e 
loss of th e tw o m ain F P CS trains- RRCA ev ent- ,  espec ially  in c ase of: 

- total loss of c ooling  c h ain ( TL O CC) :  th e th ird train is c ooled b y  a dedic ated 
interm ediate c ooling  c h ain w h ic h  is independent of th e CCW S sy stem   

- or in c ase of c om plete loss of ultim ate h eat sink  ( L U HS)  : th e th ird train is 
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c ooled b y  a div ersified ultim ate h eat sink  w h ic h  is c om m on to th e CHRS 
sy stem  and th e unav ailab ility  v alue of w h ic h  is estim ated to c orrespond to 
10%  of th e freq uenc y  of total loss of th e ultim ate h eat sink  ( L U HS) .  

- or in c ase of station b lac k out ( SB O ) .  Th e th ird train is b ac k ed b y  an SB O -
diesel g enerator in states D to F  in c ase of SB O .  

Th e prob ab ility  assessm ent of th is desig n sh ow s th at th e risk  of b oiling  in th e fuel 
pool is reduc ed b y  a fac tor 15 c om pared w ith  th e desig n presented in B asic  Desig n 
Report 1999 and th at th e risk  of reac h ing  unac c eptab le c riteria is reduc ed b y  a 
fac tor 40. Th e freq uenc y  of b oiling  in th e pool is estim ated at 1. 5x 10-5 / r. y .  and th e 
freq uenc y  of reac h ing  unac c eptab le c onditions at 7. 6x 10-9 / r. y .  Th e risk  of m elting  
of th e fuel in th e pool is th us c onsidered prac tic ally  elim inated.  
 
P SA Studies 
P SA lev el-1 ( N1) : 
Th e P SA studies of E P R c arried out during  2002/ 2003 enab led th e prob ab ility  
ev aluation presented in th e B asic  Desig n Report ( B DR)  1999 to b e c om pleted.  
Th ese studies ensured th at th e desig n w as in c om plianc e w ith  th e g eneral safety  
ob j ec tiv es.  
Th e m ain dev elopm ents tak en into ac c ount from  th e B DR 1999 c onc ern: operating  
profile,  prev entiv e m aintenanc e during  pow er operation,  eq uipm ent reliab ility  data 
in ac c ordanc e w ith  th e Germ an,  F renc h  and international O E X ,  m odelling  of I & C 
c h ains into “ Com pac t Model” .  
Th e results ob tained and inc orporated in th e P SAR edition 2003 c onfirm  th at th e 
E P R P roj ec t lev el 1 prob ab ility  ob j ec tiv es are respec ted.  

- Th e ov erall freq uenc y  of th e Core m elting  is estim ated at: 5. 4 10-7/ r. y   
- Th e ov erall freq uenc y  of th e Core m elting  c orresponding  to th e reac tor 

pow er states is low er th an 10-6/ r. y : ( 5 10-7/ r. y )  
- Th e ov erall freq uenc y  of th e Core m elting  during  sh utdow n states is low er 

th an th at of states in pow er: ( 4. 1 10-8/ r. y )  
P SA lev el-1+   ( N1+ ) : 
Grouping  tog eth er th e c ore m elting  seq uenc es identified in P SA N1,  in ac c ordanc e 
w ith  th e dam ag e state on c onfinem ent in ex c ess of c ore m elting ,  leads to th e 
follow ing  results inc orporated in P SAR edition 2003 w h ic h  c onfirm s th at th e 
P roj ec t prob ab ility  c riteria are respec ted: 

- Th e sum  of P DS 2 ( m elting  of th e c ore w ith  potential later failure of th e 
h ousing  ( w ith  non-av ailab ility  of E V U / CHRS) )  and P DS 3 ( Melting  of th e 
c ore w ith  potential early  failure of th e h ousing )  is less th an 10-6/ r. y  ( 6. 9 x  
10-8/ r. y )  

- Th e v alue of P DS 3 ( m elting  of th e c ore w ith  early  loss of c onfinem ent)  is 
less th an 10-7/ r. y  ( 3. 17 x  10-8/ r. y )  

 
L ist of RCCA ev ents 
I n addition to th e inc idental and ac c idental referenc e transients;  operating  
c onditions w ith  m ultiple failure are c onsidered as part of th e safety  dem onstration.  
A prelim inary  list of th e situations to b e tak en into ac c ount,  deriv ed from  
ex perienc e w ith  th e F renc h  operating  plant,  w as proposed in B DR 99 b ased on th e 
av ailab le studies.   
I n c om plianc e w ith  th e req uest from  Tec h nic al Guidelines,  E DF  proposed a 
rev ision to th at list for th e P SAR,  tak ing  into ac c ount th e results of th e latest E P R 
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P SA lev el 1.  
Th e m eth odolog y  used for E P R is c onsistent w ith  th at approv ed b y  th e ASN on th e 
ex isting  plants to determ ine th e list of supplem entary  situations.  I t uses th e results 
of th e P SA N1 studies c arried out at c onc eption to detail th e spec ific  RRCA 
prov isions,  th e c ontrib ution of w h ic h  is found to b e nec essary  to reduc e th e 
freq uenc y  of c ore m elting .  
Th e updated list presented in th e P SAR edition 2003 inc ludes 11 operating  
seq uenc es.  
Com pared to th e prelim inary  list issued during  B DR 99,  c ertain operating  
seq uenc es w h ic h  w ere found to b e neg lig ib le from  a prob ab ility  v iew point ( CMF  
b etw een 10-9 and 10-11)  w ere c anc elled w h ereas th ree seq uenc es c orresponding  to 
CC or operator failures w h ic h  are found to b e im portant from  a prob ab ility  point of 
v iew  h av e b een added.  
Th e c orresponding  support studies are presented in th e P SAR;  th e list w ill b e re-
ev aluated if nec essary  to b e c onsistent w ith  dev elopm ents in th e E P S studies at th e 
tim e of th e P rov isional Safety  Analy sis Report.   
 
Confinem ent c ontainm ent:  
Th e c onfinem ent c ontainm ent of th e E P R P roj ec t proposed during  th e B asic  
Desig n w as a doub le w all c ontainm ent c onc ept desig ned to w ith stand all 
dim ensional situations inc luding  sev ere ac c idents.  I t c onsisted of an outer w all in 
reinforc ed c onc rete and an internal w all in prestressed c onc rete on w h ic h  th e 
addition of a c om posite liner w as env isag ed to im prov e leak tig h tness b ey ond 
dim ensional pressure;  Th e studies c arried out b y  E DF  c onc erning  th e life-tim e of 
th e 900MW  c ontainm ent and th e RE X  b eh av iour of th e doub le w all c ontainm ent 
on F renc h  operating  plants,  to w h ic h  are added th e diffic ulties of g uaranteeing  th at 
c om posite sy stem s w ill h av e a life-tim e of 60 y ears,  led E DF  to propose a solution 
of a doub le w all w ith  a m etal liner on th e internal c ontainm ent.   
Th e adoption of th is new  desig n m ade it possib le to separate,  w ith in th e 
c onfinem ent func tion,  th e aspec t c onc erning  leak tig h tness prov ided b y  th e m etal 
liner from  th e aspec t c onc erning  pressure resistanc e prov ided b y  th e prestressed 
c onc rete in th e internal c ontainm ent.  
Th e dim ensional pressure v alues c h osen in th e desig n of th e c ontainm ent are as 
follow s: 
- An ab solute dim ensional pressure fix ed at 5. 5 B ars w h ic h  c ov ers all th e 

dim ensional sc enarios inc luding  th e m ultiple failure sc enarios w ith  th e c ore 
m elting  (  RRCB ) .  

- A m ax im um  test pressure v alue set at 6 b ars: tak ing  partic ular ac c ount of th e 
effec ts of tem perature on th e liner in an ac c idental situation.   

- As c onc erns th e defenc e in-depth  and w ith  th e purpose of ensuring  th e 
ex istenc e of ( safety )  m arg ins,  tak ing  ac c ount of an ab solute c h ec k ing  pressure 
set at 6. 5 b ars w h ic h  enab les th e leak tig h tness of th e internal c ontainm ent to b e 
m aintained in th e ev ent of serious ac c ident lim it sc enarios,  tak ing  into ac c ount 
ag g rav ated h y drog en produc tion ph enom ena.  

F rom  th e leak tig h tness point of v iew ,  E P R adopts a m ax im um  internal c ontainm ent 
leak  rate identic al to th at set under th e term s of th e 900 MW e lic enc e,  th at is to say  
0. 3%  v ol/ day .   
Collec ting  leak s is b ased on th e follow ing  princ iples: 
- All th e c ontainm ent penetration end at th e periph eral b uilding s w h ic h  c ollec t 
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leak s b y  suitab le m eans  
- P otential leak s in th e liner are c ollec ted in th e spac e b etw een th e inner and 

outer w alls and are proc essed b y  a safety  c lassified v entilation sy stem  .  
Th is new  desig n w as analy sed b y  ASN in th e fram ew ork  of Adv isory  Com m ittee 
of ex perts for nuc lear reac tors at m id-2004 and approv ed b y  th e DGSNR in th e 
safety  options letter in Septem b er 2004 

 
Seq .  No  
178  

Country   
 

Artic le  
Artic le 18 

Ref.  in National Report  

Q uestion/  
Com m ent 

How  h av e th e c onseq uenc es in c ase of c iv il airc raft im pac t b een c onsidered in 
safety  analy ses for th e F renc h  NP P s?  

Answ er Th is issue is addressed in spec ific  studies,  w h ic h  are also related to sec urity  and 
ph y sic al protec tion m easures.   
B y  nature th e sec urity  m easures are not inc luded in th e sc ope of th is Conv ention 
and,  in c om plianc e to F renc h  law ,  any  inform ation related to suc h  m easures c annot 
b e dissem inated to th e outside w ith out a c onfidential ag reem ent b etw een tw o 
Gov ernm ents.  Suc h  ag reem ents ex ist b etw een F ranc e and som e Contrac ting  
P arties,  to w h ic h  it sh ould b e referred for furth er inform ation on th e topic .  

 
Seq .  No  
179  

Country   
 

Artic le  
Artic le 18 

Ref.  in National Report  

Q uestion/  
Com m ent 

Hav e spec ial m easures in desig n safety  b een tak en to m inim iz e th e c onseq uenc es 
of c iv il airc raft im pac t on NP P s?  

Answ er Th is issue is addressed in spec ific  studies,  w h ic h  are also related to sec urity  and 
ph y sic al protec tion m easures.   
B y  nature th e sec urity  m easures are not inc luded in th e sc ope of th is Conv ention 
and,  in c om plianc e to F renc h  law ,  any  inform ation related to suc h  m easures c annot 
b e dissem inated to th e outside w ith out a c onfidential ag reem ent b etw een tw o 
Gov ernm ents.  Suc h  ag reem ents ex ist b etw een F ranc e and som e Contrac ting  
P arties,  to w h ic h  it sh ould b e referred for furth er inform ation on th e topic .  

 
Seq .  No  
180  

Country   
 

Artic le  
Artic le 18 

Ref.  in National Report  

Q uestion/  
Com m ent 

P lease ex plain h ow  do y ou dem onstrate ( prov e)  th e sec ond lev el of defenc e-in-
depth  c onc ept at P W Rs operated in F ranc e ( c ontrol of ab norm al operation and 
detec tion of failures) .  

Answ er Sev eral m eans partic ipate to th e sec ond lev el of defenc e in depth  ;  for instanc e : 
- detec tion sy stem s ( leak s,  v ib rations,  tem perature, … )  
- protec tion sy stem s ( to av oid som e param eters ex c eed spec ified v alues)  
- periodic  tests  
- in serv ic e inspec tion 
- c onform ity  c h ec k  ( part of P SR)  

F or eac h  of th ese m eans,  j ustific ation is prov ided,  for instanc e transient 
c alc ulations to v erify  th e reac tor protec tion sy stem ,  dem onstration of th e 
c onform ity  to reg ulations,  study  of th e c om preh ensiv eness of th e periodic  tests, …  
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Seq .  No  
181  

Country   
 

Artic le  
Artic le 18 

Ref.  in National Report  

Q uestion/  
Com m ent 

Are any  inv estig ations ( researc h )  m ade on fire and fuel ex plosion from  an airc raft 
as a c onseq uenc e of its interac tion w ith  th e NP P s?  

Answ er Th is issue is addressed in spec ific  studies,  w h ic h  are also related to sec urity  and 
ph y sic al protec tion m easures.   
B y  nature th e sec urity  m easures are not inc luded in th e sc ope of th is Conv ention 
and,  in c om plianc e to F renc h  law ,  any  inform ation related to suc h  m easures c annot 
b e dissem inated to th e outside w ith out a c onfidential ag reem ent b etw een tw o 
Gov ernm ents.  Suc h  ag reem ents ex ist b etw een F ranc e and som e Contrac ting  
P arties,  to w h ic h  it sh ould b e referred for furth er inform ation on th e topic .  

 
Seq .  No  
182  

Country   
 

Artic le  
Artic le 18 

Ref.  in National Report  
2. 3. 9, P . 11 

Q uestion/  
Com m ent 

I n Sec tion 2. 3. 9,  it is m entioned th at “ in 2003 and 2004 th e ASN c ontinued its 
rev iew  of th e proj ec t safety  studies,  in partic ular rely ing  on th e Adv isory  
Com m ittee for nuc lear reac tors and on foreig n ex perts” .   
More inform ation w ould b e apprec iated on th e proj ec t safety  studies.   

Answ er Sam e Answ er as to q uestion N°  177: 
Th e assessm ent of E P R proj ec t w ith  th e Nuc lear Safety  Auth ority  led to a larg e 
num b er of safety  analy ses c onduc ted and som e of th e results ob tained led to desig n 
c h ang es.  Here are som e ex am ples: 
 
- I m prov em ents in th e desig n of th e F uel P ool Cooling  Sy stem : 
F ollow ing  th e F CP S safety  ev aluation of y ear 2000,  E DF  proposed a new  desig n of 
th e F uel P ool Cooling  Sy stem  w ith  a supplem entary  train ( 3rd train)  to respond to 
th e Nuc lear Safety  Auth ority  rec om m endation and to ac h iev e th e follow ing  tw o 
g oals: 

- to drastic ally  reduc e th e risk  of b oiling  in th e fuel pool ;  
- to “ prac tic ally  elim inate”  th e risk  of fuel m elting  in th e pool.  

Th is supplem entary  train allow s th e risk  of b oiling  to b e c ut dow n in c ase of th e 
loss of th e tw o m ain F P CS trains- RRCA ev ent- ,  espec ially  in c ase of: 

- total loss of c ooling  c h ain ( TL O CC) :  th e th ird train is c ooled b y  a dedic ated 
interm ediate c ooling  c h ain w h ic h  is independent of th e CCW S sy stem   

- or in c ase of c om plete loss of ultim ate h eat sink  ( L U HS)  : th e th ird train is 
c ooled b y  a div ersified ultim ate h eat sink  w h ic h  is c om m on to th e CHRS 
sy stem  and th e unav ailab ility  v alue of w h ic h  is estim ated to c orrespond to 
10%  of th e freq uenc y  of total loss of th e ultim ate h eat sink  ( L U HS) .  

- or in c ase of station b lac k out ( SB O ) .  Th e th ird train is b ac k ed b y  an SB O -
diesel g enerator in states D to F  in c ase of SB O .  

Th e prob ab ility  assessm ent of th is desig n sh ow s th at th e risk  of b oiling  in th e fuel 
pool is reduc ed b y  a fac tor 15 c om pared w ith  th e desig n presented in B asic  Desig n 
Report 1999 and th at th e risk  of reac h ing  unac c eptab le c riteria is reduc ed b y  a 
fac tor 40. Th e freq uenc y  of b oiling  in th e pool is estim ated at 1. 5x 10-5 / r. y .  and th e 
freq uenc y  of reac h ing  unac c eptab le c onditions at 7. 6x 10-9 / r. y .  Th e risk  of m elting  
of th e fuel in th e pool is th us c onsidered prac tic ally  elim inated.  
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P SA Studies 
P SA lev el-1 ( N1) : 
Th e P SA studies of E P R c arried out during  2002/ 2003 enab led th e prob ab ility  
ev aluation presented in th e B asic  Desig n Report ( B DR)  1999 to b e c om pleted.  
Th ese studies ensured th at th e desig n w as in c om plianc e w ith  th e g eneral safety  
ob j ec tiv es.  
Th e m ain dev elopm ents tak en into ac c ount from  th e B DR 1999 c onc ern: operating  
profile,  prev entiv e m aintenanc e during  pow er operation,  eq uipm ent reliab ility  data 
in ac c ordanc e w ith  th e Germ an,  F renc h  and international O E X ,  m odelling  of I & C 
c h ains into “ Com pac t Model”   
Th e results ob tained and inc orporated in th e P SAR edition 2003 c onfirm  th at th e 
E P R P roj ec t lev el 1 prob ab ility  ob j ec tiv es are respec ted.  

- Th e ov erall freq uenc y  of th e Core m elting  is estim ated at: 5. 4 10-7/ r. y   
- Th e ov erall freq uenc y  of th e Core m elting  c orresponding  to th e reac tor 

pow er states is low er th an 10-6/ r. y : ( 5 10-7/ r. y )  
- Th e ov erall freq uenc y  of th e Core m elting  during  sh utdow n states is low er 

th an th at of states in pow er: ( 4. 1 10-8/ r. y ) .  
P SA lev el-1+   ( N1+ ) : 
Grouping  tog eth er th e c ore m elting  seq uenc es identified in P SA N1,  in ac c ordanc e 
w ith  th e dam ag e state on c onfinem ent in ex c ess of c ore m elting ,  leads to th e 
follow ing  results inc orporated in P SAR edition 2003 w h ic h  c onfirm s th at th e 
P roj ec t prob ab ility  c riteria are respec ted: 

- Th e sum  of P DS 2 ( m elting  of th e c ore w ith  potential later failure of th e 
h ousing  ( w ith  non-av ailab ility  of E V U / CHRS) )  and P DS 3 ( Melting  of th e 
c ore w ith  potential early  failure of th e h ousing )  is less th an 10-6/ r. y  ( 6. 9 x  
10-8/ r. y )  

- Th e v alue of P DS 3 ( m elting  of th e c ore w ith  early  loss of c onfinem ent)  is 
less th an 10-7/ r. y  ( 3. 17 x  10-8/ r. y ) .  

 
L ist of RCCA ev ents 
I n addition to th e inc idental and ac c idental referenc e transients;  operating  
c onditions w ith  m ultiple failure are c onsidered as part of th e safety  dem onstration.  
A prelim inary  list of th e situations to b e tak en into ac c ount,  deriv ed from  
ex perienc e w ith  th e F renc h  operating  plant,  w as proposed in B DR 99 b ased on th e 
av ailab le studies.   
I n c om plianc e w ith  th e req uest from  Tec h nic al Guidelines,  E DF  proposed a 
rev ision to th at list for th e P SAR,  tak ing  into ac c ount th e results of th e latest E P R 
P SA lev el 1.  
Th e m eth odolog y  used for E P R is c onsistent w ith  th at approv ed b y  th e ASN on th e 
ex isting  plants to determ ine th e list of supplem entary  situations.  I t uses th e results 
of th e P SA N1 studies c arried out at c onc eption to detail th e spec ific  RRCA 
prov isions,  th e c ontrib ution of w h ic h  is found to b e nec essary  to reduc e th e 
freq uenc y  of c ore m elting .  
Th e updated list presented in th e P SAR edition 2003 inc ludes 11 operating  
seq uenc es.  
Com pared to th e prelim inary  list issued during  B DR 99,  c ertain operating  
seq uenc es w h ic h  w ere found to b e neg lig ib le from  a prob ab ility  v iew point ( CMF  
b etw een 10-9 and 10-11)  w ere c anc elled w h ereas th ree seq uenc es c orresponding  to 
CC or operator failures w h ic h  are found to b e im portant from  a prob ab ility  point of 
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v iew  h av e b een added.  
Th e c orresponding  support studies are presented in th e P SAR;  th e list w ill b e re-
ev aluated if nec essary  to b e c onsistent w ith  dev elopm ents in th e E P S studies at th e 
tim e of th e P rov isional Safety  Analy sis Report.   
 
Confinem ent c ontainm ent:  
Th e c onfinem ent c ontainm ent of th e E P R P roj ec t proposed during  th e B asic  
Desig n w as a doub le w all c ontainm ent c onc ept desig ned to w ith stand all 
dim ensional situations inc luding  sev ere ac c idents.  I t c onsisted of an outer w all in 
reinforc ed c onc rete and an internal w all in prestressed c onc rete on w h ic h  th e 
addition of a c om posite liner w as env isag ed to im prov e leak tig h tness b ey ond 
dim ensional pressure;  Th e studies c arried out b y  E DF  c onc erning  th e life-tim e of 
th e 900MW  c ontainm ent and th e RE X  b eh av iour of th e doub le w all c ontainm ent 
on F renc h  operating  plants,  to w h ic h  are added th e diffic ulties of g uaranteeing  th at 
c om posite sy stem s w ill h av e a life-tim e of 60 y ears,  led E DF  to propose a solution 
of a doub le w all w ith  a m etal liner on th e internal c ontainm ent.   
Th e adoption of th is new  desig n m ade it possib le to separate,  w ith in th e 
c onfinem ent func tion,  th e aspec t c onc erning  leak tig h tness prov ided b y  th e m etal 
liner from  th e aspec t c onc erning  pressure resistanc e prov ided b y  th e prestressed 
c onc rete in th e internal c ontainm ent.  
Th e dim ensional pressure v alues c h osen in th e desig n of th e c ontainm ent are as 
follow s: 
- An ab solute dim ensional pressure fix ed at 5. 5 B ars w h ic h  c ov ers all th e 

dim ensional sc enarios inc luding  th e m ultiple failure sc enarios w ith  th e c ore 
m elting  (  RRCB ) .  

- A m ax im um  test pressure v alue set at 6 b ars: tak ing  partic ular ac c ount of th e 
effec ts of tem perature on th e liner in an ac c idental situation.   

- As c onc erns th e defenc e in-depth  and w ith  th e purpose of ensuring  th e 
ex istenc e of ( safety )  m arg ins,  tak ing  ac c ount of an ab solute c h ec k ing  pressure 
set at 6. 5 b ars w h ic h  enab les th e leak tig h tness of th e internal c ontainm ent to b e 
m aintained in th e ev ent of serious ac c ident lim it sc enarios,  tak ing  into ac c ount 
ag g rav ated h y drog en produc tion ph enom ena.  

F rom  th e leak tig h tness point of v iew ,  E P R adopts a m ax im um  internal c ontainm ent 
leak  rate identic al to th at set under th e term s of th e 900 MW e lic enc e,  th at is to say  
0. 3%  v ol/ day .   
Collec ting  leak s is b ased on th e follow ing  princ iples: 
- All th e c ontainm ent penetration end at th e periph eral b uilding s w h ic h  c ollec t 

leak s b y  suitab le m eans  
- P otential leak s in th e liner are c ollec ted in th e spac e b etw een th e inner and 

outer w alls and are proc essed b y  a safety  c lassified v entilation sy stem .  
Th is new  desig n w as analy sed b y  ASN in th e fram ew ork  of Adv isory  Com m ittee 
of ex perts for nuc lear reac tors at m id-2004 and approv ed b y  th e DGSNR in th e 
safety  options letter in Septem b er 2004.  

 
Seq .  No  
183  

Country   
 

Artic le  
Artic le 18 

Ref.  I n National Report  
2. 3. 9, P . 11 

Q uestion/  I n Sec tion 2. 3. 9,  it is m entioned th at th ere is an im prov ed c ooperation b etw een th e 
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Com m ent Nuc lear Safety  Auth orities.   
 
More inform ation w ould b e apprec iated on th e c ooperation b etw een th e Nuc lear 
Safety  Auth orities.  

Answ er Conc erning  th e c ooperation b etw een STU K  and DGSNR on th e E P R proj ec t :  
1)  DGSNR g av e STU K  a c opy  : 

- of all th e tec h nic al reports presented b y  I RSN to th e F renc h  Adv isory  
Com m ittee for Nuc lear Reac tors sinc e 1994 ;  

- of th e “ Tec h nic al Guidelines for th e desig n and c onstruc tion of th e nex t 
g eneration of nuc lear pow er plants w ith  pressuriz ed w ater reac tors” ,  
adopted b y  th e F renc h  Adv isory  Com m ittee for Nuc lear Reac tors in 
O c tob er 2000 at th e end of th e B asic  Desig n Rev iew  P h ase,  and endorsed 
b y  DGSNR.  

2)  a F innish  ex pert from  STU K  h as b een nom inated as a m em b er of th e 
F renc h  Adv isory  Com m ittee for Nuc lear Reac tors ;  
3)  sem i-annual m eeting s h av e b een h eld to sh are tec h nic al inform ation on 
eac h  oth er assessm ent topic s in prog ress  
4)  DGSNR and STU K  sh ared inform ation on th e c ontrol of th e desig n and 
c onstruc tion studies of c om ponents of th e prim ary  and sec ondary  c irc uits.  
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A r t .  19  - O p e r a t i o n  
 
Seq .  No  
184  

Country   
 

Artic le  
Artic le 19. 2 

Ref.  I n National Report  
19. 2. 2,  pag e 119 

Q uestion/  
Com m ent 

Could y ou desc rib e h ow  and w h en th e m ain sy stem  c onfig uration c ontrol is 
perform ed after U nit start up?   

Answ er I n order to g et a b etter understanding  of th e surv eillanc e org anisation,  let us rem ain 
th at to reac h  and m aintain a safety  lev el,  th ree steps are nec essary .  
1.  At desig n stag e,  a safety  referenc e sy stem  is defined.  Th e desig ner attrib utes 

roles to eac h  b ac k  up,  and m ore g enerally  safety  related sy stem s,  and defines 
assoc iated perform anc es.  

2.  Th e assuranc e th at th e desig n safety  referenc e sy stem  h as b een m et is g ained 
during  c om m issioning ,  th roug h  fac tory  c ontrols,  in proc ess installations c h ec k s,  
q ualific ation tests and preoperational test.  

3.  During  operation a surv eillanc e proc ess is dev eloped in order to ensure th at th e 
safety  referenc e sy stem  does not c h ang e.  

Th e surv eillanc e during  operation m ay  b e sorted into tw o c lasses.  
- An item  or sy stem  h as to b e repaired,  th e installation c an b e c h ang ed and th e 

perform anc es of th e new  or repaired item  m ay  b e slig h tly  different.  Re-
q ualific ations tests are req uired in order to m ak e sure th at th e referenc e is still 
m et.  

- W ith out any  b reak dow n or failure,  norm al operation surv eillanc e sh ould b e 
perform ed : 
o Test assoc iated to prev entiv e m aintenanc e,  
o I n serv ic e installation c h ec k s,  
o GO R' s periodic  tests ( 1)  
o V alv es position c h ec k s. . . .   

( 1)  GO R =  General O perating  Rules ( GO R spec ify  all th e safety  req uirem ents 
g ov erning  th e unit operation. )  

Th e GO R' s periodic  tests aim  at ensuring  th at th ere is no neg ativ e ev olution of th e 
desig n safety  referenc e sy stem ,  th at th e unit c om plies w ith  th e h y poth esis of th e 
" post ac c ident "  studies,  th at b ac k  up sy stem s and safety  func tions are operab le,  
th at post ac c ident proc edures w ill b e operab le.  I n order to dev elop th e different 
surv eillanc e needs,  th e org anisation is th e follow ing : 
During  outag e of th e unit for refuelling ,  m aintenanc e is perform ed;  som e im portant 
item s are dism antled for c ontrol.  Re-q ualific ation tests are perform ed.  A 
m eth odolog y  w as draw n up in order to point out th e proper c ontrol related to th e 
ty pe of m aintenanc e or c ontent of th e repair.  
Ac c ording  to Tec h nic al Spec ific ations,  th e different states of a P W R unit are sorted 
into 6 " operational dom ains" .  F or eac h  dom ain,  th e safety  prob lem s are sim ilar so 
th at th e TS' s req uirem ents are th e sam e.  W h en starting  up,  a stop point is 
prog ram m ed at eac h  " dom ain"  c h ang e in order to c ontrol w h eth er th e req uired 
operab ility  of safety  func tions for th e c om ing  dom ain is m et or not.  During  th ose 
stop points,  alig nm ents are c h ec k ed.  
During  start up,  periodic  test are perform ed follow ing  a pre-estab lish ed sc h edule 
and w h en th e unit status allow s th eir perform anc e.  
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Th e results of th ose different tests are c ollec ted and sub m itted to a spec ial 
c om m ittee,  w h ic h ,  ac tually ,  inc ludes Nuc lear Safety  Auth ority .  At th e end of th e 
proc ess a form al auth oriz ation for P ow er operation is g iv en.  
During  pow er operation,  periodic  tests are still perform ed ( ev ery  m onth  or tw o 
m onth s for m ost of th em )  in order to c om pare th e results of m easures to c riteria so 
th at th e operab ility  of safety  related sy stem  c ould b e assessed.  

 
Seq .  No  
185  

Country   
 

Artic le  
Artic le 19. 2 

Ref.  in National Report  
Sec tion 19. 2. 4 

Q uestion/  
Com m ent 

Sec tion 19. 2. 4 m entions tw o ty pes of em erg enc y  proc edures: ev ent-oriented 
proc edures and state-oriented proc edures.  B esides,  it is noted th at th e ac tions th at 
h av e to b e tak en in c ase of an inc ident or ac c ident are desc rib ed in Ch apter 6 of th e 
General O perating  Rules.  Th e last parag raph  of th is sec tion m entions th e ty pes of 
inc idents and ac c idents c ov ered b y  state-oriented em erg enc y  proc edures.  
1)  Do y ou h av e at nuc lear plants b oth  ev ent-oriented and state-oriented em erg enc y  
proc edures?  
2)  W h at ac tions are spec ified in Ch apter 6 of th e General O perating  Rules and h ow  
do th ey  c orrelate w ith  em erg enc y  proc edures?  
3)  Are th ere spec ific  proc edures th at define personnel ac tions during  sev ere 
ac c idents?  
4)  W h y  do th e state-oriented em erg enc y  proc edures fail to c ov er failures and 
ev ents inv olv ing  reac tiv ity  osc illations?   

Answ er Q 1) : 
No,  w e h av e nev er g ot b oth  ev ent-oriented and state-oriented em erg enc y  
proc edures at th e sam e NP P .  O n eac h  nuc lear pow er station,  th ere are eith er ev ent-
oriented proc edures or state-oriented proc edures.   
Q 2) :  
No ac tions are spec ified in c h apter 6 of th e g eneral operating  rules.  O perating  
ac tions are spec ified in em erg enc y  proc edures,  w h ic h  b elong  to th is c h apter 6.  I n 
c h apter 6 th ere are em erg enc y  proc edures,  in c h apter 9 th ere are periodic  test 
proc edures,  etc . . .  O perators use,  in m ain c ontrol room ,  em erg enc y  proc edures 
w h ere th ey  c an find em erg enc y  operating  ac tions.  
Q 3) : 
Y es,  th ere is a spec ific  proc edure to define personnel ac tions during  sev ere 
ac c idents : th e " SAMG"  Sev ere Ac c ident Manag em ent Guideline.  
Q 4) : 
Norm al operating  proc edures allow  av oiding  reac tiv ity  osc illations.  More ov er if 
suc h  ev ent oc c urs,  reac tor protec tions w ill b ec om e inv olv ed ( autom atic  
sh utdow n/ reac tor trip)  and so reac tiv ity  osc illations w ill b e ov er.  

 
Seq .  No  
186  

Country   
 

Artic le  
Artic le 19. 3 

Ref.  in National Report  

Q uestion/  
Com m ent 

Sinc e 1980s,  prob lem s related to siz ing  or c ontrol sw itc h  setting  of safety -related 
m otor-operated v alv e in nuc lear pow er plants h av e b een identified and prog ram s 
h av e b een estab lish ed for solv ing  th ese prob lem s.  F or ex am ple,  U nited States 
issued Generic  L etter 89-10( Safety -Related Motor-O perated V alv e Testing  and 
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Surv eillanc e)  and 96-05 ( P eriodic  V erific ation of Desig n-B asis Capab ility  of 
Safety -Related Motor-O perated V alv es)  to solv e th ese prob lem s.  
Did y ou ex perienc e sim ilar prob lem s in MO V ?  I s th ere any  plan to c ope w ith  th e 
prob lem s ab out safety -related m otor-operated v alv e?  I f y es,  please ex plain th e plan 
b riefly .  

Answ er Th e v erific ation of th e siz ing  of m otorisation of m otor-operated v alv e h as b een 
perform ed as a part of th e c onform ity  c h ec k  assoc iated to th e 20-y ears P SR.  Th e 
ex tent of th is v erific ation w as lim ited to th e desig n situations,  and th e c orrec tiv e 
ac tions w ere introduc ed in th e b atc h  of m odific ations assoc iated to th e sec ond 10-
y ears outag e.  An ex tension of th is v erific ation is now  b eing  perform ed for som e 
c irc uits,  w h ic h  h av e potentially  to operate in sev ere ac c idents situation.  

 
Seq .  No  
187  

Country   
 

Artic le  
Artic le 19. 3 

Ref.  in National Report  
pag e 128 

Q uestion/  
Com m ent 

P lease ex plain,  h ow  th e m aintenanc e m eth od O MF  ( , , Maintenanc e optim iz ation b y  
reliab ility ” )  w ork s in prac tic e and g iv e som e sh ort ex am ples of im plem entation of 
th is m eth od.  ( sec tion 19. 4. 1. 1. 5)   

Answ er Th e O MF  m eth od c om es from  th e c onv ersion b y  E DF  of a U S m eth od k now n as 
RCM ( Reliab ility  Centered Maintenanc e) ,  used in th e Am eric an c iv il and m ilitary  
aeronautic al field in th e 70' s,  to c ontrol th e operating  c ost of airc raft in th e 
inc reasing ly  c om petitiv e c ontex t of th at industry ,  w h ile m aintaining  or im prov ing  
flig h t safety .   
Th e Nuc lear Safety  Auth ority  ( ASN)  is c urrently  ex am ining  th is m aintenanc e 
m eth od.  
At E DF ,  tw o essential ob j ec tiv es w ere targ eted b y  th e im plem entation of O MF : 
- sim ultaneously  g aining  in sev eral c om pany  c h alleng es: 

o in safety  b y  b etter m onitoring  of th e eq uipm ent c onsidered to b e th e m ost 
sensitiv e,  

o in c om petitiv eness,  b y  reduc ing  failures leading  to produc tion losses and b y  
eradic ating  pointless m aintenanc e operations,  

o in c ontrol of plant unit outag es periods and th e q uality  of serv ic es b y  
lim iting  th e num b er of task s as a c onseq uenc e of th eir im prov ed 
j ustific ation.  

- ob taining  an initial lev el of sy stem atic  prev entiv e m aintenanc e prog ram  
optim iz ation,  an approac h  to reduc e m aintenanc e v olum es w h ic h  b ac k s up th e 
sy stem  b y  im plem enting  c onditional m aintenanc e and sam pling  b y  referenc e 
dev ic es.  

Th e g oal of th e O MF  m eth od is to identify  th e eq uipm ent,  and ev en th e 
c om ponents,  for w h ic h  failures or deg radation c onsidered to b e unac c eptab le are 
lik ely  to oc c ur,  th en define ad h oc  prev ention arrang em ents.  I m plem entation is 
possib le as soon as th e dev ic e allow s th e c ollec tion and analy sis of ex perienc e 
feedb ac k  and is set up in plac e.  
Th e O MF  m eth od w as im plem ented to define th e m aintenanc e prog ram s for th e 50 
m ost im portant sy stem s out of th e 58 P W Rs form ing  th e E DF  Nuc lear I nv entory ,  
and out of th e 20 m ain F uel and Carb on Th erm al I nv entory  sy stem s operated b y  
E DF .  
I n a sim plified m anner,  th e O MF  approac h  b reak s dow n into th ree m aj or ph ases: 
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P h ase 1 – E v aluation of stak es / A 
Th e g oal is to identify  th e eq uipm ent and ev en th e c om ponents for w h ic h  
unac c eptab le failures or deg radations are lik ely  to oc c ur and w ith  respec t to w h ic h  
av oidanc e ac tion sh ould b e estab lish ed.  
F unc tional analy sis at sy stem  lev el is a w ay  of: 
- identify ing  th e func tions of th e sy stem  and eq uipm ent c ontrib uting  to c ov ering  

th ese func tions,  
- identify ing  pertinent failure and deg radation m odes of th is eq uipm ent,  
- determ ining  th e eq uipm ent th at is a " serious"  w ith  reg ard to safety ,  

env ironm ent,  av ailab ility  and m aintenanc e c ost c h alleng es.  
F or eac h  of th e c h alleng es tak en into c onsideration,  seriousness is ev aluated on a 
b inary  b asis ( a failure is serious or is not)  on th e b asis of predefined c riteria: 
- Safety : im pac t on th e Tec h nic al O perating  Spec ific ations,  im pac t on c ore 

m eltdow n risk s,  entry  into ac c idental proc edures;  
- E nv ironm ent: c onfirm ed or potential risk  of rej ec tion of produc ts reputed to b e 

h arm ful,  
- Av ailab ility : total or partial loss of produc tion,  loss of effic ienc y ,  leng th ened 

sh utdow n tim es;  
- Maintenanc e: failure direc tly  or indirec tly  g enerating  ex c essiv e ex penses,  
- Non-serious aspec t not addressing  th e prev ious c riteria and th at are c orporate 

c h oic es.  
A sy nth esis tab le,  k now n as F ME CA ( F ailure Mode E ffec t and Critic ality  
Analy sis) ,  ev aluates for eac h  piec e of eq uipm ent th e possib le c auses and m odes of 
failure assoc iated w ith  th e nature of th eir seriousness reg arding  th e c onseq uenc es.  
F or instanc e,  for th e E AS ( Containem ent Spray  Sy stem )  sy stem  spray ing  w ater 
into th e c ontainm ent enc losure in an ac c idental ph ase,  a failure identified as 
" inadv ertent stoppag e"  is c onsidered to b e " safety -serious"  w ith  respec t to th e 
" E AS pum p"  eq uipm ent b ec ause it w ill result in th e failure of th e sy stem  
assig nm ents.  
P h ase 2 – E v aluation of stak es / B  
F or eac h  piec e of eq uipm ent,  th e sec ond stag e of analy sis c onsists in loc ating  th e 
env isioned c ause of failure and its freq uenc y  of oc c urrenc e b y  ex am ining  
ex perienc e feedb ac k  ( in som e c ases,  ex pert j udg m ent m ay  prov e to b e nec essary ) .   
F or instanc e,  in th e c ase of th e aforem entioned " E AS pum p"  ex am ination of 
ex perienc e feedb ac k ,  for th e c h osen period,  rev eals a definite c ase of a " B earing -
stator h ig h  tem perature"  alarm  related to a lub ric ating  defec t.  Th is ev ent is tak en 
into c onsideration as a deg radation th at m ay  c ause th e inadv ertent stoppag e of th e 
pum p.   
E x perienc e feedb ac k  play s a fundam ental part in th e O MF  m eth od.  I ndeed,  
researc h  into serious failures during  ph ase 1,  b ut th e c h oic e of m aintenanc e task s in 
ph ase 3 also,  req uires th oroug h  k now ledg e of th e deg radation m ec h anism s th at 
m ay  result in failure.  F or th is purpose,  E DF  uses a c om puter tool ( SAP HI R) ,  filled 
in at th e sourc e b y  th e loc al m aintenanc e people and sy stem atic ally  c om prising  
data th e nature of w h ic h  is spec ified nationally  b y  th e c entral serv ic es.  F ailures and 
deg radations c an also b e desc rib ed and c ounted for eac h  piec e of eq uipm ent and 
data for understanding  th e reliab ility  and c ost of m aintenanc e are filled in.   
P h ase 3 – O ptim isation of m aintenanc e 
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I f th e ab ov e rec om m endations are tak en into c onsideration,  m aintenanc e task s c an 
b e c reated,  or ex isting  task s b e m odified,  to c onstruc t or realiz e th e P rev entiv e 
Maintenanc e P rog ram s ( P MP )  b y  adapting  m aintenanc e task s to th e identified 
c auses of failure and deg radation.  
O MF  does not direc tly  inc lude th e m eth od for defining  th e ty pe of m aintenanc e 
ac tion needed,  c onfined to th e c h oic e of a strateg y  ac c ording  to a set of possib le 
situations.  Th e c h oic e of m aintenanc e task s results from  k now ledg e of th e 
industrial m eth ods used to deal w ith  failure c auses to b e av oided.  Ac c ording ly  for 
E DF ,  som e P MP ' s propose for th e sam e result,  alternativ e prev entiv e m aintenanc e 
ac tions ( intrusiv e or c onditional m aintenanc e for inc ident)  w ith  th e final c h oic e 
b eing  m ade at loc al lev el b y  direc t play ers depending  on th eir profic ienc ies.  
To c om plete th e ex am ple of th e E AS pum p: Th e " inadv ertent stoppag e"  failure 
m ode is th erefore " safety -serious"  w ith  respec t to th e " E AS pum p"  eq uipm ent and 
w ith  respec t to ex perienc e it w ill b e nec essary  to estab lish  prev entiv e m aintenanc e 
ac tions of th e " periodic  lub ric ating "  ty pe to forestall it.  
 
Safety  c om plem ent: use of E P S 
Read h ere also th e answ er to Q uestion No 112: 
P SAs are used in F ranc e to supplem ent th e c onv entional determ inistic  analy ses.  
Th ey  are c onsidered b y  ASN as an interesting  tool in th e definition and 
prioritisation of th e ac tions to b e tak en in order to attain or m aintain a satisfac tory  
safety  lev el.  Th eir m ain applic ations for F renc h  NP P s inc lude th e follow ing  safety  
areas: 
- P eriodic  safety  rev iew ,  
- P rob ab ilistic  ev ent analy sis,  
- Desig n of future reac tors,  
- I m portanc e of sy stem s and eq uipm ent w ith  reg ard to safety ,  
- O perational tec h nic al spec ific ations.  
Sinc e 1990,  a lev el-1 P SA h as b een dev eloped in F ranc e w h ic h  c ov ers now  all 
internally  initiated ev ents ex c ept ag g ressions,  inc luding  all applic ab le reac tor states 
inc luding  sh utdow n.  I n 2004,  th e sc ope of lev el-1 P SA perform ed b y  I RSN for 900 
MW  plants w as ex tended to inc lude an internal ag g ression suc h  as fire.  I n th e sam e 
y ear,  as m entioned ab ov e,  th e utility  dev eloped a lev el-2 P SA for 900 MW  plants 
c ov ering  all applic ab le reac tor states inc luding  sh utdow n.   
 
P SA lev el 1 h av e b een dev eloped for all E DF  NP P  series and for th e F renc h  E P R 
P roj ec t for pow er and sh utdow n states.  A lev el 2 P SA h as b een ac h iev ed for E DF  
900 MW  series and is in preparation for th e 4-loop E DF  NP P  ( 1300 and N4) .  A 
lev el 2 P SA is foreseen for th e F renc h  E P R P roj ec t.  
I nteg rated P SA m odels are used to ev aluate th e safety  of F renc h  NP P  during  
periodic  Safety  Rev iew .  
Th e risk  profile is b alanc ed.  Th e m ain c ontrib utors for lev el 1 P SA are th e loss of 
6, 6 k V  safeg uard sw itc h  b oard b y  c om m on c ause failure and failures of reac tor 
c ooling  pum p and transients w ith out reac tor trip c aused b y  rod b loc k ag e.  
Th e m ain c ontrib utors for lev el 2 P SA are h eterog onous dilutions w ith  larg e early  
releases and situation w ith  b asem at m elt th roug h  w ith  late releases.  

 



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 119/ 140 

Seq .  No  
188  

Country   
 

Artic le  
Artic le 19. 3 

Ref.  in National Report  
A19. 3. 3 P 125 

Q uestion/  
Com m ent 

I t is w ritten th at “ operating  rules to b e follow ed in th e c ase of inc ident or ac c ident 
situation are desc rib ed in Sec tion 6 of th e General O perating  Rules and P roc edures 
for h y poth etic al and last resort situations are desc rib ed in its Sec tion 10.  Th ey  are 
approv ed b y  th e Nuc lear Safety  Auth ority ” .  Norm ally  th e reg ulatory  b odies 
approv e th e h ig h er lev el doc um ents suc h  as final safety  analy sis report,  plant 
tec h nic al spec ific ations inc luding  em erg enc y  plans,  h ow ev er,  th e proc edures are 
th e w ork ing  lev el doc um ents w h ic h  are prepared and approv ed b y  th e lic ensee 
m anag em ent.  Th ese doc um ents are prepared for w ork ing  w ith in th e approv ed 
dom ain of th e reg ulatory  b ody ,  sinc e th e lic ensee h as th e ultim ate responsib ility  for 
safety .  B y  approv ing  th e proc edures suc h  as inc ident &  ac c ident proc edures,  b y  th e 
ASN,  it seem s th at th e reg ulator is sh aring  th e responsib ility  for safety  ( leg al 
liab ility )  w ith  th e lic ensee.  F ranc e m ay  k indly  c larify ?   

Answ er Th e g eneral operating  rules and th e tec h nic al spec ific ations are sent b efore th eir 
use to th e Nuc lear Safety  Auth ority  for approb ation.  Th e g eneral rules for 
inc idental and ac c idental approac h  are inc luded in th e General operating  rules.  
Th ey  are transc rib ed in inc idental and ac c idental operational proc edures,  w h ic h  are 
not sent to th e Nuc lear Safety  Auth ority ,  b ut stay  under responsib ility  of th e 
lic ensee.  Th eir c ontents m ay  b e ex am ined during  spec ific  inspec tions.  

 
Seq .  No  
189  

Country   
 

Artic le  
Artic le 19. 4 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h at is th e status of th e im plem entation of th e SAMGS ( or eq uiv alent proc edures)  
at F renc h  NP P s?   

Answ er Th e F renc h  SAMGs are c alled GI AG,  as Guide d' I nterv ention en Ac c ident Grav e.  
Th ey  are to b e applied in all F renc h  P W R.  Th ey  are ob lig atory  and are c lassified as 
c lass 4 doc um ents b y  E DF  direc tiv e DI  001 

 
Seq .  No  
190  

Country   
 

Artic le  
Artic le 19. 4 

Ref.  in National Report  
p.  126,  19. 4. 1 

Q uestion/  
Com m ent 

W h ic h  c ounterm easures h av e b een tak en for th e tim e until m aj or m odific ations are 
im plem ented to restore th e safety  m arg ins in c ase of sum p filter c log g ing ?   

Answ er Sam e answ er as to q uestion N°  123: 
Th e durations allow ed b y  ASN for treatm ent of non-c onform anc es are b alanc ed 
ac c ording  to th e im pac t on th e installations safety ,  to th e prob ab ility  of oc c urrenc e 
of th e initiator lik ely  to g enerate th e defec t,  and to th e feasib ility  of repairs.  Th e 
im plem entation of palliativ e prov isions,  in m aterial term  ( tem porary  m odific ation) ,  
or org anisational ( c ontrol,  m aintenanc e,  surv eillanc e)  m ay  allow  to ac c ept long er 
tim es.  I n th e c ase of th e anom aly  relating  to th e risk  of th e sum ps filters c log g ing  in 
ac c idental c onditions,  th e transitional prov isions retained b y  th e utility  E DF  
c onc ern: 
- O pening  of th e pre-filters doors of th e 900 MW e plant units;  
- Av oidanc e of pow dery  h eat insulation installation ( m ic roth erm )  in th e B uilding  

Reac tor;  
- P ossib ility  of supply ing  in w ater th e tank  of th e reac tor c av ity  and spent fuel pit 
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c ooling  and treatm ent sy stem .  
As an ex am ple,  interim  m easures w ere rec ently  adopted b y  E DF  to reduc e th e risk s 
assoc iated w ith  th e " sum p c log g ing "  prob lem  g eneric  to P W Rs,  during  th e tim e 
needed to im plem ent th e final c orrec tiv e m easures.  
W ith  respec t to th e operation of th e Safety  I nj ec tion Sy stem  ( RI S) /  Containm ent 
Spray  Sy stem  ( E AS)  w ith  sum p in rec irc ulation m ode,  a num b er of m easures h av e 
b een tak en or analy z ed to m inim iz e th e g eneration of deb ris or th e c onseq uenc es of 
sum p fouling  and its im pac t on th e rec irc ulation func tion.  A possib le answ er c ould 
b e: 
O pening  of th e prefilter doors of th e 900 MW e plant unit.  
I n th is plant unit,  th e RI S/ E AS sum ps are eq uipped w ith  larg e m esh  pre-filters a 
few  m eters upstream .  I n th e c ase of th ese filters b ec om ing  fouled,  in c ertain 
c irc um stanc es,  a dam m ing  ph enom enon m ay  oc c ur,  resulting  in th e filters 
b ec om ing  c lear.  I n th is ev ent,  th ere is a risk  of air b eing  draw n in at th e Safety  
I nj ec tion Sy stem  and Containm ent Spray  Sy stem  pum ps.  Ac c ording ly ,  a 
prov isional arrang em ent ( E DF -DP N-DT n° 192)  w as issued in early  2004 in order 
to h av e th e prefilter doors open and elim inate any  risk s of dam s form ing .  
Av oidanc e of pow dery  h eat insulation installation ( m ic roth erm ) .  
P ow dery  h eat insulation deb ris c onsiderab ly  inc reases th e load losses from  filter 
deb ris m attresses.  E DF  took  th e dec ision in early  2004,  insofar as possib le,  not to 
install th is ty pe of h eat insulation inside th e Reac tor b uilding  during  operational or 
m aintenanc e w ork .  
F urth er,  a dec ision w as reac h ed at th e sam e tim e to m inim iz e th e q uantity  of th is 
ty pe of h eat insulation during  th e future replac em ent of th e SGs.  Ac c ording ly ,  th is 
prov ision,  applied to th e replac em ent of th e SGs in plant unit 4 at Tric astin h as 
m ade it possib le to reduc e th e am ount of pow dery  h eat insulation b y  a fac tor of 20 
or so c om pared to th e initial predic tions.  
O ptim iz ation of c ontrol proc edures.  
Th e c ontrol proc edures w ere analy z ed to identify  any  potential optim iz ation 
sourc es w ith  respec t to fouling  risk s.  F or th e " sh ort term "  aspec t b efore th e fitting  
out of th e em erg enc y  team s,  th e c urrent proc edures already  appear to b e 
satisfac tory  and it w ill b e nec essary  to ensure th at th e c h ang e of c ontrol does not 
deg rade th e ov erall safety  lev el of th e installations.  I t is also notew orth y  th at th e 
lim itation of th e Safety  I nj ec tion Sy stem  and Containem ent Spray  Sy stem  flow -
rates already  appears in th e proc edures ( sh utdow n of a Containm ent Spray  Sy stem  
line,  sh utdow n of Safety  I nj ec tion Sy stem  pum ps or realig nm ent… )  w h en so 
perm itted b y  th e param eters.  Th erefore,  it is unadv isab le to g o any  furth er in th e 
sh ort term  flow  rate reduc tion.   
Reac tor B uilding  c leanliness.  
O n th e b asis of th e surv ey  of th e site m eth ods used,  it h as b een v erified th at th e 
reac tor b uilding  c leanliness w as satisfac tory .  Th e data ob tained from  th is surv ey  
w as added to th e referenc e m aterial for th e purpose of siz ing  h y poth eses.  
O th er av enues h av e b een ex plored,  for instanc e th e desig n of deflec tors to trap 
deb ris upstream  of th e filters,  b ut in th e sam e w ay  as for th e c ontrol proc edures,  
th ese av enues w ere not deem ed to b e pertinent and did not lead to any  c onc rete 
ac tions.  
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Seq .  No  
191  

Country   
 

Artic le  
Artic le 19. 4 

Ref.  in National Report  
19. 2. 2, pag e 117 

Q uestion/  
Com m ent 

W h ic h  w ay  th e m ain ac tions are b eing  used for v alidation of desig n and b ey ond 
desig n b asis ac c idents?  Are th ere any  differenc es b etw een proc edures for 
v alidation of desig n b asis ac c idents and v alidation of b ey ond desig n b asis 
ac c idents?   

Answ er F or th e desig n b asis ac c idents,  no operator ac tion is ac c ounted during  a m inim al 
period ( e. g .  20 m inutes for ac tions in th e m ain c ontrol room )  c orresponding  to th e 
state diag nosis and to th e perform anc e of operator ac tions.  After th is period,  
ac tions are supposed to b e perform ed in ac c ordanc e w ith  em erg enc y  operation 
g uidelines,  w ith out any  m istak e,  as soon as th e c onditions for th ese ac tions are m et.  
F or th e desig n ex tension ac c idents ( c orresponding  to ev ents c om b ination 
determ ined b y  P SA) ,  nec essary  operator ac tions ( for m eeting  safety  c riteria)  are 
delay ed to th e m ax im um  ac c eptab le period,  in order to prov ide th e m ax im um  
ac c eptab le delay  to perform  th ese ac tions.  O th er im portant ac tions are perform ed 
w h en th eir prob ab ility  of failure b ec om es residual.  

 
Seq .  No  
192  

Country   
 

Artic le  
Artic le 19. 4 

Ref.  in National Report  
19. 2. 4,  pag e 121 

Q uestion/  
Com m ent 

I n th e first stag es of em erg enc y  ac c ident response ac tions are b ased on th e ev ent-
oriented proc edures,  h ow  do y ou transfer from  ev ent-oriented proc edures 
( espec ially  if th e ac c ident c om plic ation tak es plac e)  to state-oriented proc edures?   

Answ er F or eac h  nuc lear pow er station in F ranc e,  th ere are eith er ev ent-oriented 
proc edures or state-oriented proc edures,  w h ic h  are im plem ented b ut nev er b oth .  
So th ere is nev er transfer from  ev ent-oriented proc edures to state-oriented 
proc edures in NP P s.  

 
Seq .  No  
193  

Country   
 

Artic le  
Artic le 19. 4 

Ref.  in National Report  
19. 2. 4,  pag e 121 

Q uestion/  
Com m ent 

Are th ere any  areas or situations w h ere or w h en th e state-oriented proc edures are 
b eing  used for sev ere ac c idents?   

Answ er F or sev ere ac c ident situation,  a spec ific  proc edure is used ,  th e " SAMG"  : Sev ere 
Ac c ident Manag em ent Guideline.  State-oriented proc edures are not used any  m ore 
in situations of sev ere ac c idents.  Spec ific  ph y sic al c riteria are used for th e tranfer 
from  state-oriented proc edures to " SAMG" .  B oth  sets of proc edures are nev er used 
in th e sam e tim e ( eith er State oriented proc edures or SAMG) .  

 
Seq .  No  
194  

Country   
 

Artic le  
Artic le 19. 4 

Ref.  in National Report  
19. 4. 1. 3. 2,  pag e 129 

Q uestion/  
Com m ent 

W ould y ou desc rib e h ow  th e personnel ac tions at sev ere ac c idents w ere v alidated?   

Answ er 1.  I f " personnel ac tions"  m eans ex plaining  h ow  w ill w e initially  v alidate th e 
c ontent of operating  ac tion is req uired in th e SAMG : th is deriv es from  supporting  
studies,  ex perts,  th e CE A and ev en from  a num b er of tests.  Th ese ac tions h av e not 
b een " v alidated" ,  stric tly  speak ing ,  b ut th ey  are b ased on ph y sic al c onsiderations,  
c om m on sense,  and ac tions th at h av e already  b een req uested( and v alidated)  b y  
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State-oriented approac h .  
2.  O r w h eth er it is a m atter of v alidating  operator ac tions in real tim e,  
req uiring  prior ag reem ent of th is ac tion b y  c risis team s : th is is done th roug h  
proprietary  proc edures w h ic h  c annot b e desc rib ed h ere.  

 
Seq .  No  
195  

Country   
 

Artic le  
Artic le 19. 4 

Ref.  in National Report  

Q uestion/  
Com m ent 

P lease prov ide info on w h at is th e ac tual status of th e SAMGs ( sev ere ac c ident 
m anag em ent g uidelines)  im plem entation in NP P s.  Are th ey  ob lig atory  for all 
operating  NP P s in F ranc e?   

Answ er Sam e Answ er as to q uestion N°  189: 
Th e F renc h  SAMGs are c alled GI AG,  as Guide d' I nterv ention en Ac c ident Grav e.  
Th ey  are to b e applied in all F renc h  P W R.  Th ey  are ob lig atory  and are c lassified as 
c lass 4 doc um ents b y  E DF  direc tiv e DI  001 

 
Seq .  No  
196  

Country   
 

Artic le  
Artic le 19. 4 

Ref.  in National Report  

Q uestion/  
Com m ent 

W h at are th e m ain m itig ativ e and prev entiv e m easures c onsidered in th e SAMGs 
( sev ere ac c ident m anag em ent g uidelines)  at P W Rs?  Do y ou c onsider an ex ternal 
reac tor pressure v essel c ooling  to 
retain th e m olten c ore inside th e v essel?   

Answ er 1/  Th e SAMGs at P W Rs c onsider im m ediate and delay ed ac tions.  
Main im m ediate ac tions are opening  of all pressuriser relief v alv es to ev ac uate 
energ y  out of reac tor v essel and av oid v essel failure at h ig h  pressure,  c h ec k ing  of 
c ontainm ent isolation v alv es in th e c losed position in order to lim it th e release in 
env ironm ent,  c onfirm ing  safety  inj ec tion at m ax im um  flow  to fill reac tor v essel 
and ev ac uate energ y ,  c ooling  at m ax im um  rate b y  non radioac tiv e steam  g enerators 
to ev ac uate energ y  outside c ontainm ent and c onfirm ing  c ontainm ent spray  sy stem  
is on to lim it c ontainm ent pressure.  
Main delay ed ac tions are: inj ec ting  h ig h  flow  b orated w ater in reac tor v essel to 
c ool th e c ore or k eep m olten c ore in v essel,  running  c ontainm ent spray  sy stem  to 
lim it c ontainm ent pressure if th ere is no h y drog en risk  b y  desinerting  c ontainm ent,  
opening  of long  term  c ontainm ent depressurisation sy stem  if pressure is too h ig h  in 
th e c ontainm ent.  
Th ere is no sy stem  dedic ated for ex ternal reac tor pressure v essel c ooling  at P W Rs,  
so th is is not c onsidered in SAMG as a m itig ativ e m easure.  Any w ay ,  w ater from  
c ontainm ent spray  sy stem  leading  to reac tor c av ity ,  w ould partic ipate to reac tor 
v essel c ooling .  
 
2/  MI TI GATI O N: Allow anc e for c ertain sev ere ac c idents  
Th e safety  approac h  is supplem ented b y  allow anc e for a nuc lear steam  supply  
sy stem  state c h arac teriz ed b y  c ore deg radation,  w ith  th e prim ary  sy stem  
depressuriz ed ( operating  c onditions desig nated " non-plausib le" ) .  Th e princ iple of 
th e approac h  is to h av e av ailab le th e nec essary  resourc es to delay  and lim it th e 
c onseq uenc es of ev ents leading  to suc h  a state ( m aintaining ,  adeq uate c onfinem ent 
for a suffic iently  long  period) ,  to enab le the pub lic  auth orities to tak e off-site 
protec tiv e ac tion ( applic ation of th e O ff-site E m erg enc y  Response P lan w h ic h  
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notab ly .  inc ludes th e ev ac uation of people w ith in a 5 k m  radius and sh eltering  
w ith in a 10 k m  radius,  w ith in 12 to 24 h ours) .   
I ntroduc ing  g uidelines and proc edures c alling  for av ailab le c onv entional resourc es 
and spec ial “ last- resort”  resourc es c arries th is out:  
- U 4 prov isions w h ic h  av oid early  c ontac t b etw een c orium  and th e env ironm ent 

if th e form er attac k s th e reac tor b uilding  b asem at,   
- U 5 prov isions for depressuriz ing  and filtering  th e c ontainm ent atm osph ere,  th us 

ensuring  th at th e integ rity  of th e th ird b arrier is m aintained,   
- SP E  proc edure ( SP E  is a F renc h  ac rony m  for state-oriented surv eillanc e)  and 

U 2 proc edure enab ling  th e operating  team  to c arry  out spec ial surv eillanc e of 
th e c ontainm ent and tak e th e nec essary  ac tion to restore th e c onfinem ent 
func tion,  in addition to priority  c ore safeg uard ac tion,   

- th e Sev ere Ac c ident Response Guideline w h ic h  details th e spec ial ac tion to 
safeg uard th e c ore and,  as a priority ,  ensure optim al c onfinem ent of th e 
radioac tiv e sub stanc e,  for as long  as possib le,  and after h av ing  ac tiv ated at an 
early  stag e th e National E m erg enc y  Response Sy stem  to m anag e th e situation.  

Th e support doc um ents are form ally  laid dow n in th e E m erg enc y  Response Team  
Ac tion Guideline w h ic h  prov ide additional m aterial to th at in th e operating  
proc edures applic ab le to plausib le operating  c onditions and w h ic h  it tak es ov er 
from  in th e long  term .  
Th ese spec ial resourc es and g uidelines are assoc iated w ith  an ob j ec tiv e of th e 
release from  th e c ontainm ent,  w h ic h  is referred to as " S3 sourc e term " ,  w h ic h  is 
c om patib le w ith  th e O ff-site E m erg enc y  Response P lan.  Th is S3 sourc e term ,  
w h ic h  is representativ e of delay ed releases v ia path w ay s leading  to c ertain 
retention of th e m ain radionuc lides,  is less th an 1%  of th e c ore inv entory  ( 75%  for 
th e nob le g ases) .   
Th e installation of h y drog en rec om b iners is planned,  prov ided th eir effec tiv eness 
and h arm lessness is dem onstrated.  Th ese rec om b iners w ould reduc e th e q uantity  of 
h y drog en liab le to deflag rate ( produc tion of h y drog en in th e reac tor v essel 
essentially  results from  ox idation of th e fuel c ladding ,  and outside th e reac tor 
v essel of ox idation of oth er m etals b y  steam ,  partic ularly  in th e ev ent of attac k  of 
th e b asem at b y  c orium ) .   
I t is to b e noted th at allow anc e for sev ere ac c idents c losely  link s th e " desig n"  and 
" operation"  aspec ts.  
 
A- SE V E RE  ACCI DE NT P RO V I SI O NS  
Th e S1 sourc e term   ( representativ e of ac c idents w ith  early  loss of c ontainm ent)  
c orresponds to h ig h -energ y  ac c idents th at are of ex trem ely  low  prob ab ility  and 
th erefore for w h ic h  it is not nec essary  to m ak e spec ial prov isions.   
As th e potential c onseq uenc es of th e S2 sourc e term  ( representativ e of ac c idents 
inv olv ing  release from  th e c ontainm ent direc tly  into th e atm osph ere after delay ed 
loss of leak tig h tness: at least one day  after th e ac c ident)  c an b e diffic ult to c ontrol,  
" last-resort"  prov isions are needed to reduc e radioac tiv e releases to am ounts 
c om patib le w ith  applic ation of th e O ff-site E m erg enc y  Response P lan ( i. e.  a sourc e 
term  low er th an S3) :  

- U 2: loc ation and c orrec tion of ab norm al c ontainm ent leak - tig h tness defec ts 
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and re-inj ec tion of h ig h ly  radioac tiv e liq uid effluents b ac k  into th e reac tor 
b uilding ,   

-  U 4: reduc ing  releases into th e env ironm ent to a m inim um  in th e ev ent of 
attac k  of th e reac tor b uilding  b asem at b y  c orium ,   

- U 5: depressuriz ation and filtration of th e internal atm osph ere of th e 
c ontainm ent to av oid its failure b y  slow  pressure b uild- up,   

- P AR: P assiv e Autoc ataly tic  h y drog en Rec om b iners to reduc e th e 
c onseq uenc es of a possib le deflag ration.   

- U 2 prov isions  
Th e U 2 prov isions prov ide for surv eillanc e and,  if nec essary ,  restoration of th e 
c ontainm ent or a safeg uard sy stem  liab le to c arry  h eav ily  c ontam inated w ater 
outside th e c ontainm ent after an ac c ident.  I t uses th e ex isting  resourc es 
( surv eillanc e is c arried out using  radiation sensors or w ater lev el sensors in th e 
sum ps) .   
Th e ac tions planned,  w h ic h  are perform ed at a v ery  early  stag e,  c onsists of:  

- effec ting  or c onfirm ing  isolation of th e penetrations,   
- loc ation and restoration of leak tig h tness of any  faulty  penetrations,   
- ev entual re-inj ec tion into th e reac tor b uilding  of strong ly  radioac tiv e liq uid 

effluents ( storag e and proc essing  using  norm al effluent proc essing  resourc es 
c ould result in sev ere c onstraints c onc erning  radiolog ic al protec tion of staff,  
ev ac uation c onditions or th e transport of radioac tiv e w aste)  resulting  from  
th e c ontainm ent.  L eak ag e.  Autom atic  trig g ering  dev ic es av oid a transfer of 
suc h  effluents to th e proc essing  sy stem s so th ey  c an b e re-inj ec ted into th e 
reac tor b uilding .   

- U 4 prov isions 
Th e c orium  c ould esc ape from  th e reac tor v essel and attac k  th e b asem at.  Desig n 
arrang em ents are th erefore m ade to prev ent direc t c ontac t b etw een th e c orium  and 
th e env ironm ent,  w h ic h  c ould result in a sourc e term  outside th e c ontainm ent 
g reater th an 53.  Th is c onsists in elim inating  th e drain sy stem  or b asem at 
penetrations w ith  liners under th e reac tor c av ity .  Direc t c ontac t b etw een c orium  
and th e env ironm ent w ould th erefore b e delay ed b y  at least a num b er of day s ( th e 
tim e it is estim ated th at th e c orium  w ould tak e to totally  penetrate th e b asem at)  
w h ic h ,  assoc iated w ith  natural filtration b y  th e soil,  w ould result in a sourc e term  
c om patib le w ith  im plem entation of th e O ff-site E m erg enc y  Response P lan.   
I n th e long er term ,  th e tim e tak en to reac h  th e g round w ater w ould b e suffic iently  
long  to tak e any  nec essary  restric tiv e m easures c onc erning  th e use of w ater.   
 
- U 5prov isions 
Slow  pressure b uild-up in th e c ontainm ent ( resulting  from  v aporiz ation of w ater in 
th e sum ps and possib ly  form ation of inc ondensab le g ases c reated b y  
dec om position of th e b asem at c onc rete b y  c orium ) ,  w h en th e desig n pressure w as 
ex c eeded c ould result in delay ed loss of its integ rity .   
Th e tim e av ailab le b efore loss of th e c onfinem ent w h en its streng th  lim its are 
reac h ed v aries b etw een one and a num b er of day s,  depending  on th e h y poth eses 
adopted.  Th is proc es5 leav es th e operator suffic ient tim e to tak e ac tion to av oid 
failure of th e c ontainm ent w h ile doing  w h at it c an to m inim iz e radioac tiv e releases.   
Th e ac tion tak en c onsists in depressuriz ation w ith  filtration,  w h ic h  is m anually  
started b efore th e internal pressure reac h es its desig n b asis pressure.  Th is inv olv es 
disc h arg ing  part of th e c ontainm ent atm osph ere th roug h  a m etal sc reen in th e 
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c ontainm ent,  th en,  after pressure reduc tion,  filtering  in a sand b ed outside th e 
c ontainm ent,  th us ensuring  th at radioac tiv e releases w ill b e w ell b elow  th e S3 
sourc e term .   
Th e c orresponding  c ontainm ent penetration is eq uipped w ith  tw o v alv es operab le 
from  outside at a pressure g reater th an th e c ontainm ent desig n b asis pressure.  
Gases are disc h arg ed v ia an independent line loc ated in th e g aseous radioac tiv e 
effluent release stac k .   
 
- Hy drog en rec om b iners  
Assessm ent of th e b eh av ior of th e c ontainm ent in th is c ase is b ased on th e 
deflag ration of an arb itrary  q uantity  of h y drog en c orresponding  to th e ox idation of 
75%  of th e ac tiv e part of th e fuel c ladding .   
I n v iew  of th e streng th  lim its of th e c ontainm ent and its isolation dev ic es ( th ere are 
sub stantial m arg ins c onc erning  its failure: th e c ontainm ent is g uaranteed for th e 
deflag ration of a q uantity  of h y drog en produc ed b y  nearly  100%  ox idation of th e 
ac tiv e part of th e c ladding ) ,  m eans of m itig ation are not essential.  How ev er,  as part 
of defense in depth ,  c ataly tic  rec om b iners are to b e installed,  prov ided th at it is 
dem onstrated th at th ey  are effec tiv e and h arm - leg s.   
 
B  - RE SI DU AL  RI SK   
I n v iew  of th e m easures tak en,  b oth  as c onc erns eq uipm ent and c ontrol,  sev ere 
ac c idents inv olv ing  sh ort-term  releases g reater th an th e S3 sourc e term  form  part of 
th e residual risk .  Generally  speak ing ,  for all suc h  ph enom ena,  R& D ac tion as w ell 
as a w atc h  on tec h nolog ic al dev elopm ents c onduc ted b y  E DF ,  in assoc iation w ith  
th e I RSN ( tec h nic al support of F renc h  Nuc lear Safety  Auth ority )  and th e 
c onstruc tor in partic ular,  ensure th at th is situation c ontinues to apply  and 
c orresponds to international c onsensus.   
Th e follow ing  situations th us c onstitute part of th e residual risk .  : 
- Hig h -pressure c orem elt  
Th e seq uenc es liab le to result in m eltdow n of th e c ore w ith  th e prim ary  sy stem  at 
h ig h  pressure are th ose resulting  from  a reac tiv ity  ac c ident ( c ausing  an ex plosion 
of th e fuel c ladding ) ,  or inadeq uate c ore c ooling  w ith out depressuriz ation ov er a 
long  period.  Th e ph y sic al ph enom ena and th e am ounts of energ y  inv olv ed are 
different in th e tw o c ases,  b ut th e seq uenc es all represent a th reat to th e 
c ontainm ent in a relativ ely  sh ort period of tim e.   
As c onc erns th e risk  of ex plosion of th e fuel c ladding ,  a num b er of seq uenc es h av e 
b een rev ealed b y  prob ab ilistic  safety  assessm ents of th e 900 and 1300 MW e series 
and b y  post-Ch ernob y l studies.  Th ese notab ly  inc lude th e risk  of m assiv e 
h eterog eneous dilution b y  th e introduc tion of a slug  of unb orated w ater,  and w h ic h  
m ay  b e c old,  into th e reac tor c ore.  Th is pure w ater c ould,  for instanc e,  c om e from  
th e c h arg ing  sy stem : w h en th e reac tor c oolant pum ps are sh ut c low n,  it c ould 
ac c um ulate in th e prim ary  loop and b e propelled into th e c ore w h en th e pum p 
restarts.  P rev entiv e m easures ( m odific ation of eq uipm ent and operating  
proc edures)  h av e b een tak en to releg ate th is seq uenc e to th e residual risk .   
Reg arding  th e risk s of slow  m eltdow n w ith  th e prim ary  sy stem  at pressure,  rupture 
of th e reac tor v essel at h ig h  pressure w ould result in a sub stantial ov er-pressure in 
th e reac tor c av ity  and ex trem ely  h ig h  forc es b eing  ex erted on th e v essel supports,  
w h ic h  c ould g iv e rise to h ig h -energ y  m issiles.  F urth erm ore,  for som e of th ese 
seq uenc es,  th e c onditions c ould b e suc h  as to c ause a sudden dispersal of part of 
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th e m olten c ore in fine partic les,  liab le to result in a sudden ex c h ang e of h eat w ith  
th e c ontainm ent atm osph ere and h enc e c ause a larg e pressure peak  ( th is 
ph enom enon is referred to as Direc t Containm ent Heating  or DCH) .  P rob ab ilistic  
safety  assessm ents sh ow  th at suc h  ev ents c onstitute parts of th e residual risk ,  in 
v iew  of th e operating  proc edures used to reduc e th e pressure of th e prim ary  sy stem  
to less th an around 2 MP a ( at w h ic h  it is rec og niz ed th ere is no long er any  risk ) .  
 
- Hy drog en detonation  
Th e m ain sourc es of h y drog en in a sev ere ac c ident situation are:  

- in th e reac tor v essel,  ox idation of th e z irc onium  alloy  fuel c ladding ,   
-  outside th e reac tor v essel,  ox idation of residual z irc onium  and oth er m etals 

b y  steam ,  partic ularly  in th e ev ent of attac k  of th e b asem at b y  th e c orium ,   
-  in th e long er term ,  radioly sis of w ater.   

Th e risk  eng endered is loss of th e c ontainm ent in th e ev ent of g eneralised 
detonation if a suffic ient q uantity  of h y drog en is form ed or,  ev en,  a deflag ration to 
detonation transition ( th e risk  of deflag ration is tak en into ac c ount,  see § 2. 4) .   
Th e prob lem  is,  in fac t,  g round for c onc ern essentially  for c ontainm ents w h ic h  
h av e a sm all free internal v olum e ( ic e c ondenser c ontainm ents for instanc e) ,  or 
th ose desig ned for low  pressure peak s ( pressure suppression c ontainm ents of 
b oiling  w ater reac tors) ,  b ut is far less so for larg e,  dry  c ontainm ents desig ned to 
w ith stand h ig h  pressures,  suc h  as th e F renc h  c ontainm ents.  F or th e latter,  
international c onsensus is th at th e risk  of g eneraliz ed detonation is suffic iently  low  
to b e disreg arded.  As c onc erns deflag ration to detonation transition,  th e low  
" b unk ering "  of F renc h  c ontainm ents m ak es th e prob ab ility  neg lig ib le.   
 
- Steam  ex plosion  
Th e c ontainm ent c ould b e ruptured in th e ev ent of v iolent interac tion b etw een 
m olten fuel and th e w ater c ontained in th e low er part of th e reac tor v essel,  or in th e 
reac tor c av ity  if th e b ottom  of th e v essel sh ould fail.  I nternational studies h av e 
sh ow n th at,  ev en w ith  a c onserv ativ e assessm ent of th e am ount of energ y  released 
in th e ev ent of suc h  interac tion w ith in th e pressure v essel,  a pres- sure peak  
resulting  from  th ese ph enom ena or th e release of m assiv e m issiles liab le to 
j eopardiz e th e integ rity  of th e c ontainm ent are im plausib le.  Th is b eing  th e c ase,  it 
c an b e stated th at th is m ode of failure of th e c ontainm ent c onstitutes part of th e 
residual risk .   
 
- B y -passing  or non-isolation of th e c ontainm ent  
Th e situations inv olv ed essentially  c onsist of steam  g enerator tub e ruptures and 
sub stantial leak s in th e safety  inj ec tion sy stem  and c ontainm ent spray  sy stem  
rec irc ulation loops w ith  th e c ore in a deg raded c ondition.   
I n v iew  of th e operating  strateg y  adopted ( k eeping  th e sec ondary  side of th e steam  
g enerators prim ed w ith  w ater) ,  th e th erm al stresses on th e steam  g enerator tub es 
rem ain sm al1.  Dry  out of th e steam  g enerators in suc h  a situation c onstitutes part of 
th e residual risk .   
As c onc erns th e risk  of leak ag e from  th e safety  inj ec tion sy stem  and c ontainm ent 
spray  sy stem  rec irc ulation loops,  it h as b een v erified th at th e eq uipm ent c onc erned 
w ill rem ain leak tig h t up to pressures and tem peratures representativ e of sev ere 
ac c ident situations.   
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Conc erning  a sev ere ac c idents referenc e sy stem ,  th ere is at th e m om ent no c learly  
defined ob j ec tiv es b eing  th e sub j ec t of a c onsensus b etw een E DF  and th e Nuc lear 
Safety  Auth ority .  Th e «  sev ere ac c ident »  referenc e sy stem  w as rev iew ed for th e 
fist tim e during  th e m eeting  of th e Adv isory  Com m ittee h eld on Marc h  31,  2005.  I t 
is c lear th at all is b ased on th e releases in th e env ironm ent,  w h ic h  m ust rem ain 
c om patib le w ith  th e off-site em erg enc y  plan.  Th us,  E DF  h as proposed prob ab ilistic  
and radiolog ic al ob j ec tiv es in its referenc e sy stem  for sev ere ac c idents.  Th ey  w ill 
b e ex am ined at th e tim e of th e nex t Adv isory  Com m ittee m eeting  on th e 
radiolog ic al c onseq uenc es and th e sev ere ac c idents,  w h ic h  is sc h eduled in 2006.  
O ne h as to note th at w ith in th e prec eding  Adv isory  Com m ittee fram ew ork  relating  
to th e sev ere ac c idents,  ASN req uired th at E DF  set up v arious eq uipm ent of 
prev ention and m itig ation of th ese risk s suc h  as th e installation of h y drog en «  
rec om b iners » .  

 
Seq .  No  
197  

Country   
 

Artic le  
Artic le 19. 4 

Ref.  in National Report  

Q uestion/  
Com m ent 

Are th e instrum entation and c ontrol sy stem s ( I & C)  for safety  relev ant func tions at 
NP P s c ertified for h arsh  env ironm ental c onditions oc c urred during  potential sev ere 
ac c idents?  I f y es,  w h at is th e spec ific ation of a h arsh  env ironm ental c ondition?   

Answ er Th e instrum entation and c ontrol sy stem s ( I & C)  needed for th e m itig ation of sev ere 
ac c idents are identified.  Th e b eh av iour of th ose c om ponents sub m itted to h arsh  
env ironm ental c onditions in th ese ty pes of ac c idents is c h ec k ed b y  representativ e 
tests.  
F or eac h  relev ant c om ponent,  a spec ific ation of a h arsh  env ironm ental c ondition is 
estab lish ed,  b ased m ainly  on th e tim e th e eq uipm ent is needed in sev ere ac c ident 
and its g eog raph ic al position into th e c ontainm ent,  w h ic h  determ ines th e dose rate 
and th e integ rated dose.  

 
Seq .  No  
198  

Country   
 

Artic le  
Artic le 19. 4 

Ref.  in National Report  
pag e 130 

Q uestion/  
Com m ent 

I n 2002,  E DF  forw arded a draft “ sev ere ac c ident”  referenc e sy stem  to th e ASN.  
P lease prov ide m ore detailed inform ation ab out th e ob j ec tiv e and spec ific  features 
of th e sev ere ac c ident referenc e sy stem .  

Answ er Th e purpose of th e “ sev ere ac c ident”  referenc e sy stem  is to define a c oh erent set of 
req uirem ents m ak ing  it possib le to g uarantee a g ood lev el of safety  of th e F renc h  
NP P  units w ith  respec t to th e sev ere ac c idents.  I t is m ade up of: 
- ob j ec tiv es k now n as " h ig h  lev el"  aim ing  at g uaranteeing  a suffic ient lev el of 

safety .  Th ey  c onsist,  on th e one h and,  in prob ab ilistic  ob j ec tiv es and,  on th e 
oth er h and,  in ob j ec tiv es of radiolog ic al c onseq uenc es,  aim ing  at sh ow ing  
eith er th e h y poth etic al c h arac ter,  or th e ac c eptab le c h arac ter w ith  respec t to th e 
population of th e sc enarios of sev ere ac c ident.  I n addition ob j ec tiv es of 
protec tion ag ainst radiation of th e personnel are defined to ev aluate th e 
" operab le"  c h arac ter of th e sec tions after a sev ere ac c ident.  

- desc ription of th e eq uipm ents,  operating  proc edures or g uidelines nec essary  to 
m itig ate th e sev ere ac c idents and req uirem ents ( or ob j ec tiv e determ inists)  on 
th ese m aterials ( tem perature and pressure of operation,  doses tak en b y  th e 
m aterials,  c ontainm ent integ rity , . . . . ) .  Th ese eq uipm ents and th e assoc iated 
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req uirem ents are defined on th e b asis of identific ation of th e dom inating  
ph y sic al ph enom ena and th e ev aluation of th e c ourse of th e ac c idents 
( c onstruc tion of th e sc enarios)  and of th e inh erent risk s ( prob ab ility  of th e 
sc enarios and forec ast of th e radioac tiv e releases) .  

A L ev el 2 P SA is th en used to c h ec k  th e respec t of th e prob ab ilistic  and 
radiolog ic al c onseq uenc es ob j ec tiv es.  
 
Th e «  sev ere ac c ident »  referenc e sy stem  w as rev iew ed for th e fist tim e during  th e 
m eeting  of th e Adv isory  Com m ittee h eld on Marc h  31,  2005. Th e referenc e sy stem  
c onstitutes first of all an inv entory  of sub j ec ts h av ing  b een ex am ined w ith in th e 
prec eding  Adv isory  Com m ittee fram ew ork  relating  to th e sev ere ac c idents ( b efore 
th at of 2004) .  I t presents a sy nth esis of th e studies relating  to sev ere ac c idents w ith  
assum ptions and c onc lusions w h ic h  lead to req uests for eng ineering  c h ang es or 
ev olutions of ac c idental or post-ac c idental proc edures.  
I n th is referenc e sy stem ,  is also indic ated th e approac h  and th e aim s follow ed b y  
E DF  for sev ere ac c idents prev ention and m itig ation.  
After disc ussions w ith  E DF  on th is referenc e sy stem  w h ic h  is still at th e m om ent at 
th e elab oration state,  ASN w ish es th at th is doc um ent in th e long  term  b ec om es a 
referenc e fram e of req uirem ents relating  to th e sev ere ac c idents applic ab le and 
opposab le to th e sites,  m ak ing  it possib le to c h ec k   th e c onform ity  of 900 MW e 
reac tors after th eir th ird 10-y early  outag e.  

 
Seq .  No  
199  

Country   
 

Artic le  
Artic le 19. 6 

Ref.  in National Report  
19. 2. 6 

Q uestion/  
Com m ent 

Referenc e :19. 2. 6 Dec laration of anom alies and inc idents b y  E DF   
“ a file is c reated and updated for eac h  sig nific ant anom aly  and inc ident and 
c ontains,  am ong st oth er th ing s,  th e results of th is analy sis and E DF  k eeps th e ASN 
reg ularly  inform ed of th e state of th is file”  
 
Q 1: W ould y ou ex plain a little b it m ore ab out th e E DF ’ s inform ation reporting  
sy stem  to th e ASN?   

Answ er E ac h  NP P  sets up for ev ery  dec lared sig nific ant ev ent an analy sis report w h ic h  is 
released to th e Nuc lear Safety  Auth ority  w ith in tw o m onth s after th e dec laration.  I f 
c om plem entary  analy sis elem ents oc c ur at a later stag e th e report is updated.  A 
c om puter data b ase ( SAP HI R)  g ath ers tog eth er all th e h istoric al data of th e ev ents 
and th e interv entions,  th e Nuc lear Safety  Auth ority  h as ac c ess to th is data b ase for 
ev ents th at are sig nific ant for safety ,  th e env ironm ent and for radioprotec tion,  as 
w ell ev ents c onc erning  safety  b ut th at are of lesser im portanc e.  
As a c om plem ent,  ev ery  q uarter,  a m eeting  is org aniz ed b etw een E DF  and ASN to 
present th e E x perienc e F eed B ac k  ( RE X )  and its ac k now ledg em ent b y  E DF ,  on th e 
b asis of th e ev ents entered into SAP HI R.  A report of th e m eeting  is draw n up in 
w h ic h  E DF  presents th e proc essing  c arried out for th e salient ev ents and answ ers 
th e q uestions put b y  ASN reg arding  th e ev ents it h as selec ted for its ow n analy sis 

 
Seq .  No  
200  

Country   
 

Artic le  
Artic le 19. 7 

Ref.  in National Report  
19. 2. 7,  p122 

Q uestion/  I t is rec og niz ed th at E DF  is a larg e org aniz ation w ith  a h ig h  v olum e of internal 
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Com m ent operating  ex perienc e to sh are b etw een its operating  reac tor units.  
W h at c riteria does E DF  use to sc reen th e relev anc e of operating  ex perienc e arising  
outside E DF  ( outside F ranc e) ?  How  m any  sig nific ant ev ents arising  from  operating  
ex perienc e outside F ranc e h av e b een inc luded in th e inform ation sh ared b y  E DF  
w ith  its indiv idual plants?   

Answ er Th e c riteria th at E DF  uses for analy z ing  an ex ternal ev ent are: 
- E v ent m ark ing  an international lev el ( c lassific ation 2+  on th e I NE S sc ale,  for 

instanc e or h av ing  c aused m aj or m edia spinoff) ;  e. g . : dam ag e to 30 fuel rod 
assem b lies in th e P ak s plant in April 2003,  fatal ac c ident in Mih am a in 2004.  

- Disc ov ery  of faults in eq uipm ent im portant for safety  in partic ular th e reac tor 
and its aux iliaries;  for instanc e: leak  in v essel b ottom  h ead in South  Tex as in 
2003.  

- E v ents of interest for E DF  for w h ic h  th e deg ree of reproduc ib ility  h as to b e 
ev aluated;  e. g : ev ent prov ok ed b y  c om m on m ode fault,  

- Th e Sig nific ant E v ent Report and Sig nific ant O perating  E x perienc e Report 
released b y  W ANO  

Th e num b er of foreig n ev ents selec ted b y  c orporate lev el and dissem inated tow ard 
th e NP P  sites c om es to around 10 and 15 b y  y ear,  oth er th an SE R/ SO E R W ANO .  
Th e E DF  sites are also all prov ided w ith  ac c ess to th e I nternet site at W ANO  and 
c an c onsult th e ev ent data b ase.  
Th e feedb ac k  from  ex perienc e w ith  international ev ents is also g eneraliz ed in th e 
Nuc lear Coordination Div ision ( NP D)  analy ses ( sim ilar past ev ent researc h ) .  

 
Seq .  No  
201  

Country   
 

Artic le  
Artic le 19. 7 

Ref.  in National Report  
P 122. Ch 19. 2. 7 

Q uestion/  
Com m ent 

How  to deal w ith  rec urring  sig nific ant ev ents b y  th e safety  auth ority ?   

Answ er Th e Sig nific ant E v ents dec lared b y  th e NP P  sites are all th e sub j ec t of loc al 
analy sis w h ic h  c onsists m ore partic ularly  in identify ing  th e deep-ly ing  c auses and 
in defining  th e c orrec tiv e ac tions th at m ay  b e req uired at site lev el to av oid its 
rec urrenc e.  Som e of th em  g iv e rise to c om plem entary  dev elopm ent reg arding  th e 
inv entory ,  depending  on th e im portanc e th ey  represent reg arding  ex perienc e 
feedb ac k .  
Th e ev ents presented in th e annual safety  b alanc e w h ic h  is sent to th e Nuc lear 
Safety  Auth ority  are retained as a func tion of: 
- th eir intrinsic  safety  suc h  as ev ents th at c an h av e unac c eptab le c onseq uenc es 

from  th e safety  standpoint ( risk  of dam ag e to th e c ore or dum ping  into th e 
env ironm ent) ,  w h eth er th ey  initiate inc idental or ac c idental transient effec ts or 
disc lose defec tiv e states in th e q uality  eq uipm ent or sy stem ,  

- th eir b elong ing  to repetitiv e dev iation fam ilies.  
Th e selec ted ev ents are all c lassified ac c ording  to th ree c riteria : 
- th e m ark ing  ev ents in term s of im portanc e ( th e m eth od for selec ting  and 

ev aluating  th e m ark ing  ev ents b y  q uantity  is b ased on th e P SA) ,  
- th e m ark ing  ev ents b y  safety  func tion ( reac tiv ity ,  c ooling ,  c ontainm ent) ,  
- th e repetitiv e dev iation fam ilies b y  c h arac teristic  th em e of a defec tiv e q uality  
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sy stem  state ( e. g . : nonc onform ity  w ith  tec h nic al operating  spec ific ations or 
periodic  tests,  alig nm ent or sh utting  dow n faults,  etc ) .  

F or its part th e ASN org anises ev ery  th ree y ears a dedic ated session on th at topic  of 
th e Adv isory  Com m ittee of ex perts for nuc lear reac tors.  

 
Seq .  No  
202  

Country   
 

Artic le  
Artic le 19. 7 

Ref.  in National Report  
19. 2. 7 P 122 

Q uestion/  
Com m ent 

Referenc e :19. 2. 7 O perating  feedb ac k  at E DF  
I n E DF ,  sig nific ant ev ents th at h av e th e g reatest effec t on safety  ( around 40 a y ear)  
req uire assessm ent of th e potential risk  of c ore dam ag e,  
 
P lease g iv e us supplem entary  ex planation ab out th e c ontents of th e 40 sig nific ant 
ev ents.  
Q 1: W h at k ind of state is applic ab le "  th e g reatest effec t on safety  " ?  P lease let us 
k now  th e definition of " th e g reatest effec t on safety " .  
Q 2: P lease let us sh ow  som e ex am ples of th e sig nific ant ev ents rec orded around 40 
ev ents a y ear.  
Q 3: P lease let us k now  ab out th e org aniz ation,  th e m eth ods and softw are tools for 
prob ab ilistic  analy sis w ith  reg ard to c ore dam ag e applied to th e 40 sig nific ant 
ev ents.  
Q 4: Reg arding  th e prob ab ilistic  analy sis w ith  reg ard to c ore dam ag e,  h ow  long  
does it tak e to c om plete th e analy sis?  I s th e analy sis c onduc ted in eac h  plant?   

Answ er Q 1/  
Th e sig nific ant ev ents h av ing  " th e h ig h est im pac t on safety "  ( w h ic h  are nam ed “  
salient ev ents” )  are selec ted b y  E DF  using  determ inistic  c riteria am ong  th e 
Sig nific ant E v ents fac tors or any  oth er ev ent or feedb ac k  c onsidered to b e 
w orth w h ile.  Th ese c riteria,  of w h ic h  th ere are 10,  c an b e c lassified into four 
different sec tions.  
- I nc idental transients w h ose dev elopm ent g av e rise to a prob lem  or ac c idental 

transients.  
- Sig nific ant effec ts c onc erning  th e safety -related lines of defenc e ( m aterial or 

h um an) .  
- Generic  ev ents h av ing  a real or potential safety  im pac t.  
- J udg em ent of an ex pert from  a prob ab ilistic  point of v iew .     
 
Q 2/  
Here are a few  ex am ples of ev ents appearing  in th e list of salient ev ents th at appear 
from  th e y ear 2003: 
- P resenc e of foreig n loose parts in a c old b ranc h  inj ec tion line.  
- Trig g ering -off of a em erg enc y  diesel g enerator due to a fuel h ose failure.  
- Dev iation in adj ustm ent of elec tric al protec tion on a Containm ent Spray  Sy stem   

m otor pum p.  
- I nadv ertent safety  inj ec tions during  Sh utdow n on Residual Heat Rem ov al 

Sy stem .  
- Com ponent Cooling  Sy stem  v alv e left in w rong  position due to an alig nm ent 

error.  
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Q 3/  
Th e prob ab ilistic  analy sis of ev ents to b e c ontem plated c onsists in env isioning  
from  th e ob serv ed situation th e potential sc enarios of deg radation th at c ould lead to 
c ore dam ag e.  Th is analy sis is applied to c ertain sig nific ant and Safety  related 
E v ents ( E I S)  prob ab ly  selec ted on determ inistic  g rounds.  Th ese are " salient"  
ev ents,  i. e.  for w h ic h  it m ig h t seem  th at th e risk  inc rease w as sig nific ant or for 
w h ic h  prob ab ilistic  analy sis is lik ely  to produc e w orth w h ile q uality  inform ation.  
Th e seriousness of th e salient ev ents of a suitab le nature is q uantified from  a 
prob ab ilistic  point of v iew  on th e b asis of data ob tained from  th e P rob ab ilistic  
Safety  Assessm ent ( P SA) .  Th e v alue ob tained is referred to as th e P otential Risk  
I ndex  ( I RP )  and represents th e c onditional prob ab ility  of c ore dam ag e w h ile 
b earing  in m ind th at th e ev ent took  plac e.  Th e ev ents for w h ic h  th e potential risk  
index  is in ex c ess of 10-6 are referred to as prec ursor ev ents ( prec ursors to sev ere 
ac c idents,  i. e.  th at c ould lead to c ore dam ag e w ith  a h ig h  prob ab ility  lev el) .  
Th e identific ation of th e prec ursors addresses th ree c onc erns: 
- K now ing  th e situations w h ere th e risk  of fuel dam ag e w as h ig h est.  
- E stab lish ing  priorities for c orrec tiv e ac tions.  
- Dissem inating  a prob ab ilistic  useful safety  c ulture in oth er fields ( risk  analy sis,  

dec ision-m ak ing  in partic ular) .    
 
Q 4/  
Th e prob ab ilistic  analy sis proc ess of ev ents referred to as th e " P rec ursor P rog ram "  
is b rok en dow n on an annual b asis and th e c onc lusions are presented at th e 
b eg inning  of th e follow ing  y ear.  Th e steps are as follow s: 
- P ub lic ation of ev ent report b y  th e unit at th e orig in,  
- E x am ination b y  th e E DF  c orporate div ision in c h arg e of th e ev ent-related 

feedb ac k ,  
- Selec tion of salient ev ents,  
- Com plem ents of tec h nic al analy sis,  
- P rob ab ilistic  analy sis ( support for th e RI SK  SP E CTRU M c om puter 

applic ation) ,  
- E stab lish ing  of th e b alanc e sh eet.        
Th e produc tion of prob ab ilistic  data is th e responsib ility  of E DF  c orporate 
eng ineering  units and th e NP P  units use th em  under c orporate c ontrol.  

 
Seq .  No  
203  

Country   
 

Artic le  
Artic le 19. 7 

Ref.  in National Report  
19. 4. 1 P 136 

Q uestion/  
Com m ent 

Referenc e : 19. 4. 1 pow er reac tor operation 
 
Q 1: P lease let us k now  ab out th e reg ulatory  org aniz ation,  th e m eth ods and softw are 
tools for risk  analy sis.   

Answ er Th e risk  c an b e defined b y  th e c ouple prob ab ility  v ersus c onseq uenc e.  ASN 
c onsiders th at determ inistic  and prob ab ilistic  approac h es are b oth  relev ant and 
c om plem entary  to address th e risk .  Alth oug h  P SAs are a useful tool in order to 
q uantitativ ely  m easure th e risk ,  th ere are som e aspec ts suc h  as th e safety  c ulture 
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th at c annot b e m easured in a q uantitativ e m anner.  F or instanc e,  th e Dam pierre NP P  
w as put under a reinforc ed surv eillanc e in 2002 on th e b asis of a q ualitativ e 
j udg em ent m ade b y  ASN,  not on th e b asis of P SA.  

 
Seq .  No  
204  

Country   
 

Artic le  
Artic le 19. 7 

Ref.  in National Report  
19. 4. 1. 3. 2, P 129 

Q uestion/  
Com m ent 

Referenc e : 19. 4. 1. 3. 2 Reac tor operation in sev ere ac c ident situations 
I n 2002,  E DF  forw arded a draft “ sev ere ac c ident”  referenc e sy stem  to th e ASN.  
Th is draft referenc e sy stem  h as b een sub m itted to th e Adv isory  Com m ittee for 
nuc lear reac tor for ex am ination in 2004.  
 
Q 1: P lease ex plain th e " Sev ere Ac c ident Referenc e Sy stem "  spec ific ally .  I n w h at 
m anner is th e sy stem  used b y  th e reg ulator?  
Q 2: How  m any  ev ents,  in th e 100 of I NE S lev el-1 ev ents from  1998 to 2000,  w ere 
c aused b y  h um an fac tor or b y  deg radation of safety  c ulture?  P lease ex plain outline 
and c ause of th ese ev ents.  
Q 3: P lease let us k now  th e c ontents of th e approac h  and targ et of risk  prev ention 
and risk  m itig ation for m aj or ac c idents?   

Answ er Q 1 – Read answ er to q uestion No 198: 
Th e purpose of th e “ sev ere ac c ident”  referenc e sy stem  is to define a c oh erent set of 
req uirem ents m ak ing  it possib le to g uarantee a g ood lev el of safety  of th e F renc h  
NP P  units w ith  respec t to th e sev ere ac c idents.  I t is m ade up of: 
- ob j ec tiv es k now n as " h ig h  lev el"  aim ing  at g uaranteeing  a suffic ient lev el of 

safety .  Th ey  c onsist,  on th e one h and,  in prob ab ilistic  ob j ec tiv es and,  on th e 
oth er h and,  in ob j ec tiv es of radiolog ic al c onseq uenc es,  aim ing  at sh ow ing  
eith er th e h y poth etic al c h arac ter,  or th e ac c eptab le c h arac ter w ith  respec t to th e 
population of th e sc enarios of sev ere ac c ident.  I n addition ob j ec tiv es of 
protec tion ag ainst radiation of th e personnel are defined to ev aluate th e 
" operab le"  c h arac ter of th e sec tions after a sev ere ac c ident.  

- desc ription of th e eq uipm ents,  operating  proc edures or g uidelines nec essary  to 
m itig ate th e sev ere ac c idents and req uirem ents ( or ob j ec tiv e determ inists)  on 
th ese m aterials ( tem perature and pressure of operation,  doses tak en b y  th e 
m aterials,  c ontainm ent integ rity , . . . . ) .  Th ese eq uipm ents and th e assoc iated 
req uirem ents are defined on th e b asis of identific ation of th e dom inating  
ph y sic al ph enom ena and th e ev aluation of th e c ourse of th e ac c idents 
( c onstruc tion of th e sc enarios)  and of th e inh erent risk s ( prob ab ility  of th e 
sc enarios and forec ast of th e radioac tiv e releases) .  

A L ev el 2 P SA is th en used to c h ec k  th e respec t of th e prob ab ilistic  and 
radiolog ic al c onseq uenc es ob j ec tiv es.  
 
Th is sev ere ac c ident referenc e sy stem  is still under disc ussion w ith  Nuc lear Safety  
Auth ority  .  Th e Reg ulator does not use it.  
Conc erning  sev ere ac c idents,  th ere is at th e m om ent no c learly  defined ob j ec tiv es 
b eing  th e sub j ec t of a c onsensus.  I t is c lear th at all is b ased on th e releases in th e 
env ironm ent w h ic h  m ust rem ain c om patib le w ith  th e off-site em erg enc y  plan.  
Th us,  E DF  h as proposed prob ab ilistic  and radiolog ic al ob j ec tiv es in its referenc e 
sy stem  for sev ere ac c idents.  Th ey  w ill b e ex am ined at th e tim e of th e nex t 
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Adv isory  Com m ittee m eeting  on th e radiolog ic al c onseq uenc es and th e sev ere 
ac c idents,  w h ic h  is sc h eduled in 2006.  O ne h as to note th at w ith in th e prec eding  
Adv isory  Com m ittee fram ew ork  relating  to th e sev ere ac c idents,  ASN req uired th at 
E DF  set up v arious eq uipm ent of prev ention and m itig ation of th ese risk s suc h  as 
th e installation of h y drog en «  rec om b iners » .  
Th e «  sev ere ac c ident »  referenc e sy stem  w as rev iew ed for th e fist tim e during  th e 
m eeting  of th e Adv isory  Com m ittee h eld on Marc h  31,  2005. Th e referenc e sy stem  
c onstitutes first of all an inv entory  of sub j ec ts h av ing  b een ex am ined w ith in th e 
prec eding  Adv isory  Com m ittee fram ew ork  relating  to th e sev ere ac c idents ( b efore 
th at of 2004) .  I t presents a sy nth esis of th e studies relating  to sev ere ac c idents w ith  
assum ptions and c onc lusions,  w h ic h  lead to req uests for eng ineering  c h ang es or 
ev olutions of ac c idental or post-ac c idental proc edures.  
I n th is referenc e sy stem ,  is also indic ated th e approac h  and th e aim s follow ed b y  
E DF  for sev ere ac c idents prev ention and m itig ation.  
After disc ussions w ith  E DF  on th is referenc e sy stem  w h ic h  is still at th e m om ent at 
th e elab oration state,  ASN w ish es th at th is doc um ent in th e long  term  b ec om es a 
referenc e fram e of req uirem ents relating  to th e sev ere ac c idents applic ab le and 
opposab le to th e sites,  m ak ing  it possib le to c h ec k   th e c onform ity  of 900 MW e 
reac tors after th eir th ird 10-y early  outag e.  
 
Q 2/  
Ratio or I NE S lev el-1 ev ents from  1998 to 2000,  c aused b y  h um an fac tor ( or b y  
deg radation of safety  c ulture)  are sh ow n in th is tab le ( num b er,  % ) : 
 
Y ear 1998 1999 2000 ! 1998-2000 
Hum an fac tor 47 75 %  46 67 %  69 72 %  ! 162 71 %  
Com ponent       ! 
failures 14 22 %  20 29 %  24 25 %  ! 58 25 %  
Non safety        ! 
related  2  3 %   3  4 %   3  3 %  !   8  4 %  
Total 63  69  96  ! 228  
Th e m ain root c auses are : 

- Non c om plianc e w ith  O perating  Tec h nic al Spec ific ations,  
- Alig nm ent error,  
- Non c om plianc e w ith  derog atory  safety  reg ulation,  
- Non c om plianc e w ith  test periodic ity ,  
- E rrors of param eters im plem entation.  

 
Q 3 /  Read answ er to q uestion No 196/ 2: 
MI TI GATI O N: Allow anc e for c ertain sev ere ac c idents  
Th e safety  approac h  is supplem ented b y  allow anc e for a nuc lear steam  supply  
sy stem  state c h arac teriz ed b y  c ore deg radation,  w ith  th e prim ary  sy stem  
depressuriz ed ( operating  c onditions desig nated " non-plausib le" ) .  Th e princ iple of 
th e approac h  is to h av e av ailab le th e nec essary  resourc es to delay  and lim it th e 
c onseq uenc es of ev ents leading  to suc h  a state ( m aintaining ,  adeq uate c onfinem ent 
for a suffic iently  long  period) ,  to enab le the pub lic  auth orities to tak e off-site 
protec tiv e ac tion ( applic ation of th e O ff-site E m erg enc y  Response P lan w h ic h  
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notab ly .  inc ludes th e ev ac uation of people w ith in a 5 k m  radius and sh eltering  
w ith in a 10 k m  radius,  w ith in 12 to 24 h ours) .   
I ntroduc ing  g uidelines and proc edures c alling  for av ailab le c onv entional resourc es 
and spec ial “ last- resort”  resourc es c arries th is out:  
- U 4 prov isions w h ic h  av oid early  c ontac t b etw een c orium  and th e env ironm ent 

if th e form er attac k s th e reac tor b uilding  b asem at,   
- U 5 prov isions for depressuriz ing  and filtering  th e c ontainm ent atm osph ere,  th us 

ensuring  th at th e integ rity  of th e th ird b arrier is m aintained,   
- SP E  proc edure ( SP E  is a F renc h  ac rony m  for state-oriented surv eillanc e)  and 

U 2 proc edure enab ling  th e operating  team  to c arry  out spec ial surv eillanc e of 
th e c ontainm ent and tak e th e nec essary  ac tion to restore th e c onfinem ent 
func tion,  in addition to priority  c ore safeg uard ac tion,   

- th e Sev ere Ac c ident Response Guideline w h ic h  details th e spec ial ac tion to 
safeg uard th e c ore and,  as a priority ,  ensure optim al c onfinem ent of th e 
radioac tiv e sub stanc e,  for as long  as possib le,  and after h av ing  ac tiv ated at an 
early  stag e th e National E m erg enc y  Response Sy stem  to m anag e th e situation.  

Th e support doc um ents are form ally  laid dow n in th e E m erg enc y  Response Team  
Ac tion Guideline w h ic h  prov ide additional m aterial to th at in th e operating  
proc edures applic ab le to plausib le operating  c onditions and w h ic h  it tak es ov er 
from  in th e long  term .  
Th ese spec ial resourc es and g uidelines are assoc iated w ith  an ob j ec tiv e of th e 
release from  th e c ontainm ent,  w h ic h  is referred to as " S3 sourc e term " ,  w h ic h  is 
c om patib le w ith  th e O ff-site E m erg enc y  Response P lan.  Th is S3 sourc e term ,  
w h ic h  is representativ e of delay ed releases v ia path w ay s leading  to c ertain 
retention of th e m ain radionuc lides,  is less th an 1%  of th e c ore inv entory  ( 75%  for 
th e nob le g ag es) .   
Th e installation of h y drog en rec om b iners is planned,  prov ided th eir effec tiv eness 
and h arm lessness is dem onstrated.  Th ese rec om b iners w ould reduc e th e q uantity  of 
h y drog en liab le to deflag rate ( produc tion of h y drog en in th e reac tor v essel 
essentially  results from  ox idation of th e fuel c ladding ,  and outside th e reac tor 
v essel of ox idation of oth er m etals b y  steam ,  partic ularly  in th e ev ent of attac k  of 
th e b asem at b y  c orium ) .   
I t is to b e noted th at allow anc e for sev ere ac c idents c losely  link s th e " desig n"  and 
" operation"  aspec ts.  
 
A- SE V E RE  ACCI DE NT P RO V I SI O NS  
Th e S1 sourc e term   ( representativ e of ac c idents w ith  early  loss of c ontainm ent)  
c orresponds to h ig h -energ y  ac c idents th at are of ex trem ely  low  prob ab ility  and 
th erefore for w h ic h  it is not nec essary  to m ak e spec ial prov isions.   
As th e potential c onseq uenc es of th e S2 sourc e term  ( representativ e of ac c idents 
inv olv ing  release from  th e c ontainm ent direc tly  into th e atm osph ere after delay ed 
loss of leak tig h tness: at least one day  after th e ac c ident)  c an b e diffic ult to c ontrol,  
" last-resort"  prov isions are needed to reduc e radioac tiv e releases to am ounts 
c om patib le w ith  applic ation of th e O ff-site E m erg enc y  Response P lan ( i. e.  a sourc e 
term  low er th an S3) :  

- U 2: loc ation and c orrec tion of ab norm al c ontainm ent leak - tig h tness defec ts 
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and re-inj ec tion of h ig h ly  radioac tiv e liq uid effluents b ac k  into th e reac tor 
b uilding ,   

-  U 4: reduc ing  releases into th e env ironm ent to a m inim um  in th e ev ent of 
attac k  of th e reac tor b uilding  b asem at b y  c orium ,   

- U 5: depressuriz ation and filtration of th e internal atm osph ere of th e 
c ontainm ent to av oid its failure b y  slow  pressure b uild- up,   

- P AR: P assiv e Autoc ataly tic  h y drog en Rec om b iners to reduc e th e 
c onseq uenc es of a possib le deflag ration.   

- U 2 prov isions  
Th e U 2 prov isions prov ide for surv eillanc e and,  if nec essary ,  restoration of th e 
c ontainm ent or a safeg uard sy stem  liab le to c arry  h eav ily  c ontam inated w ater 
outside th e c ontainm ent after an ac c ident.  I t uses th e ex isting  resourc es 
( surv eillanc e is c arried out using  radiation sensors or w ater lev el sensors in th e 
sum ps) .   
Th e ac tions planned,  w h ic h  are perform ed at a v ery  early  stag e,  c onsists of:  

- effec ting  or c onfirm ing  isolation of th e penetrations,   
- loc ation and restoration of leak tig h tness of any  faulty  penetrations,   
- ev entual re-inj ec tion into th e reac tor b uilding  of strong ly  radioac tiv e liq uid 

effluents ( storag e and proc essing  using  norm al effluent proc essing  resourc es 
c ould result in sev ere c onstraints c onc erning  radiolog ic al protec tion of staff,  
ev ac uation c onditions or th e transport of radioac tiv e w aste)  resulting  from  
th e c ontainm ent.  L eak ag e.  Autom atic  trig g ering  dev ic es av oid a transfer of 
suc h  effluents to th e proc essing  sy stem s so th ey  c an b e re-inj ec ted into th e 
reac tor b uilding .   

- U 4 prov isions 
Th e c orium  c ould esc ape from  th e reac tor v essel and attac k  th e b asem at.  Desig n 
arrang em ents are th erefore m ade to prev ent direc t c ontac t b etw een th e c orium  and 
th e env ironm ent,  w h ic h  c ould result in a sourc e term  outside th e c ontainm ent 
g reater th an 53.  Th is c onsists in elim inating  th e drain sy stem  or b asem at 
penetrations w ith  liners under th e reac tor c av ity .  Direc t c ontac t b etw een c orium  
and th e env ironm ent w ould th erefore b e delay ed b y  at least a num b er of day s ( th e 
tim e it is estim ated th at th e c orium  w ould tak e to totally  penetrate th e b asem at)  
w h ic h ,  assoc iated w ith  natural filtration b y  th e soil,  w ould result in a sourc e term  
c om patib le w ith  im plem entation of th e O ff-site E m erg enc y  Response P lan.   
I n th e long er term ,  th e tim e tak en to reac h  th e g round w ater w ould b e suffic iently  
long  to tak e any  nec essary  restric tiv e m easures c onc erning  th e use of w ater.   
 
- U 5prov isions 
Slow  pressure b uild-up in th e c ontainm ent ( resulting  from  v aporiz ation of w ater in 
th e sum ps and possib ly  form ation of inc ondensab le g ases c reated b y  
dec om position of th e b asem at c onc rete b y  c orium ) ,  w h en th e desig n pressure w as 
ex c eeded c ould result in delay ed loss of its integ rity .   
Th e tim e av ailab le b efore loss of th e c onfinem ent w h en its streng th  lim its are 
reac h ed v aries b etw een one and a num b er of day s,  depending  on th e h y poth eses 
adopted.  Th is proc es5 leav es th e operator suffic ient tim e to tak e ac tion to av oid 
failure of th e c ontainm ent w h ile doing  w h at it c an to m inim iz e radioac tiv e releases.   
Th e ac tion tak en c onsists in depressuriz ation w ith  filtration,  w h ic h  is m anually  
started b efore th e internal pressure reac h es its desig n b asis pressure.  Th is inv olv es 
disc h arg ing  part of th e c ontainm ent atm osph ere th roug h  a m etal sc reen in th e 



CNS-3 Answ er to Q uestion to F ranc e 01/ 04/ 2005 

 136/ 140 

c ontainm ent,  th en,  after pressure reduc tion,  filtering  in a sand b ed outside th e 
c ontainm ent,  th us ensuring  th at radioac tiv e releases w ill b e w ell b elow  th e S3 
sourc e term .   
Th e c orresponding  c ontainm ent penetration is eq uipped w ith  tw o v alv es operab le 
from  outside at a pressure g reater th an th e c ontainm ent desig n b asis pressure.  
Gases are disc h arg ed v ia an independent line loc ated in th e g aseous radioac tiv e 
effluent release stac k .   
 
- Hy drog en rec om b iners  
Assessm ent of th e b eh av ior of th e c ontainm ent in th is c ase is b ased on th e 
deflag ration of an arb itrary  q uantity  of h y drog en c orresponding  to th e ox idation of 
75%  of th e ac tiv e part of th e fuel c ladding .   
I n v iew  of th e streng th  lim its of th e c ontainm ent and its isolation dev ic es ( th ere are 
sub stantial m arg ins c onc erning  its failure: th e c ontainm ent is g uaranteed for th e 
deflag ration of a q uantity  of h y drog en produc ed b y  nearly  100%  ox idation of th e 
ac tiv e part of th e c ladding ) ,  m eans of m itig ation are not essential.  How ev er,  as part 
of defense in depth ,  c ataly tic  rec om b iners are to b e installed,  prov ided th at it is 
dem onstrated th at th ey  are effec tiv e and h arm - leg s.   
 
B  - RE SI DU AL  RI SK   
I n v iew  of th e m easures tak en,  b oth  as c onc erns eq uipm ent and c ontrol,  sev ere 
ac c idents inv olv ing  sh ort-term  releases g reater th an th e S3 sourc e term  form  part of 
th e residual risk .  Generally  speak ing ,  for all suc h  ph enom ena,  R& D ac tion as w ell 
as a w atc h  on tec h nolog ic al dev elopm ents c onduc ted b y  E DF ,  in assoc iation w ith  
th e I RSN ( tec h nic al support of F renc h  Nuc lear Safety  Auth ority )  and th e 
c onstruc tor in partic ular,  ensure th at th is situation c ontinues to apply  and 
c orresponds to international c onsensus.   
Th e follow ing  situations th us c onstitute part of th e residual risk .  : 
- Hig h -pressure c orem elt  
Th e seq uenc es liab le to result in m eltdow n of th e c ore w ith  th e prim ary  sy stem  at 
h ig h  pressure are th ose resulting  from  a reac tiv ity  ac c ident ( c ausing  an ex plosion 
of th e fuel c ladding ) ,  or inadeq uate c ore c ooling  w ith out depressuriz ation ov er a 
long  period.  Th e ph y sic al ph enom ena and th e am ounts of energ y  inv olv ed are 
different in th e tw o c ases,  b ut th e seq uenc es all represent a th reat to th e 
c ontainm ent in a relativ ely  sh ort period of tim e.   
As c onc erns th e risk  of ex plosion of th e fuel c ladding ,  a num b er of seq uenc es h av e 
b een rev ealed b y  prob ab ilistic  safety  assessm ents of th e 900 and 1300 MW e series 
and b y  post-Ch ernob y l studies.  Th ese notab ly  inc lude th e risk  of m assiv e 
h eterog eneous dilution b y  th e introduc tion of a slug  of unb orated w ater,  and w h ic h  
m ay  b e c old,  into th e reac tor c ore.  Th is pure w ater c ould,  for instanc e,  c om e from  
th e c h arg ing  sy stem : w h en th e reac tor c oolant pum ps are sh ut c low n,  it c ould 
ac c um ulate in th e prim ary  loop and b e propelled into th e c ore w h en th e pum p 
restarts.  P rev entiv e m easures ( m odific ation of eq uipm ent and operating  
proc edures)  h av e b een tak en to releg ate th is seq uenc e to th e residual risk .   
Reg arding  th e risk s of slow  m eltdow n w ith  th e prim ary  sy stem  at pressure,  rupture 
of th e reac tor v essel at h ig h  pressure w ould result in a sub stantial ov er-pressure in 
th e reac tor c av ity  and ex trem ely  h ig h  forc es b eing  ex erted on th e v essel supports,  
w h ic h  c ould g iv e rise to h ig h -energ y  m issiles.  F urth erm ore,  for som e of th ese 
seq uenc es,  th e c onditions c ould b e suc h  as to c ause a sudden dispersal of part of 
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th e m olten c ore in fine partic les,  liab le to result in a sudden ex c h ang e of h eat w ith  
th e c ontainm ent atm osph ere and h enc e c ause a larg e pressure peak  ( th is 
ph enom enon is referred to as Direc t Containm ent Heating  or DCH) .  P rob ab ilistic  
safety  assessm ents sh ow  th at suc h  ev ents c onstitute parts of th e residual risk ,  in 
v iew  of th e operating  proc edures used to reduc e th e pressure of th e prim ary  sy stem  
to less th an around 2 MP a ( at w h ic h  it is rec og niz ed th ere is no long er any  risk ) .  
 
- Hy drog en detonation  
Th e m ain sourc es of h y drog en in a sev ere ac c ident situation are:  

- in th e reac tor v essel,  ox idation of th e z irc onium  alloy  fuel c ladding ,   
-  outside th e reac tor v essel,  ox idation of residual z irc onium  and oth er m etals 

b y  steam ,  partic ularly  in th e ev ent of attac k  of th e b asem at b y  th e c orium ,   
-  in th e long er term ,  radioly sis of w ater.   

Th e risk  eng endered is loss of th e c ontainm ent in th e ev ent of g ene- 1ralised 
detonation if a suffic ient q uantity  of h y drog en is form ed or,  ev en,  a deflag ration to 
detonation transition ( th e risk  of deflag ration is tak en into ac c ount,  see § 2. 4) .   
Th e prob lem  is,  in fac t,  g round for c onc ern essentially  for c ontainm ents w h ic h  
h av e a sm all free internal v olum e ( ic e c ondenser c ontainm ents for instanc e) ,  or 
th ose desig ned for low  pressure peak s ( pressure suppression c ontainm ents of 
b oiling  w ater reac tors) ,  b ut is far less so for larg e,  dry  c ontainm ents desig ned to 
w ith stand h ig h  pressures,  suc h  as th e F renc h  c ontainm ents.  F or th e latter,  
international c onsensus is th at th e risk  of g eneraliz ed detonation is suffic iently  low  
to b e disreg arded.  As c onc erns deflag ration to detonation transition,  th e low  
" b unk ering "  of F renc h  c ontainm ents m ak es th e prob ab ility  neg lig ib le.   
 
- Steam  ex plosion  
Th e c ontainm ent c ould b e ruptured in th e ev ent of v iolent interac tion b etw een 
m olten fuel and th e w ater c ontained in th e low er part of th e reac tor v essel,  or in th e 
reac tor c av ity  if th e b ottom  of th e v essel sh ould fail.  I nternational studies h av e 
sh ow n th at,  ev en w ith  a c onserv ativ e assessm ent of th e am ount of energ y  released 
in th e ev ent of suc h  interac tion w ith in th e pressure v essel,  a pres- sure peak  
resulting  from  th ese ph enom ena or th e release of m assiv e m issiles liab le to 
j eopardiz e th e integ rity  of th e c ontainm ent are im plausib le.  Th is b eing  th e c ase,  it 
c an b e stated th at th is m ode of failure of th e c ontainm ent c onstitutes part of th e 
residual risk .   
 
- B y -passing  or non-isolation of th e c ontainm ent  
Th e situations inv olv ed essentially  c onsist of steam  g enerator tub e ruptures and 
sub stantial leak s in th e safety  inj ec tion sy stem  and c ontainm ent spray  sy stem  
rec irc ulation loops w ith  th e c ore in a deg raded c ondition.   
I n v iew  of th e operating  strateg y  adopted ( k eeping  th e sec ondary  side of th e steam  
g enerators prim ed w ith  w ater) ,  th e th erm al stresses on th e steam  g enerator tub es 
rem ain sm al1.  Dry  out of th e steam  g enerators in suc h  a situation c onstitutes part of 
th e residual risk .   
As c onc erns th e risk  of leak ag e from  th e safety  inj ec tion sy stem  and c ontainm ent 
spray  sy stem  rec irc ulation loops,  it h as b een v erified th at th e eq uipm ent c onc erned 
w ill rem ain leak tig h t up to pressures and tem peratures representativ e of sev ere 
ac c ident situations.   
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Conc erning  a sev ere ac c idents referenc e sy stem ,  th ere is at th e m om ent no c learly  
defined ob j ec tiv es b eing  th e sub j ec t of a c onsensus b etw een E DF  and th e Nuc lear 
Safety  Auth ority .  Th e «  sev ere ac c ident »  referenc e sy stem  w as rev iew ed for th e 
fist tim e during  th e m eeting  of th e Adv isory  Com m ittee h eld on Marc h  31,  2005.  I t 
is c lear th at all is b ased on th e releases in th e env ironm ent,  w h ic h  m ust rem ain 
c om patib le w ith  th e off-site em erg enc y  plan.  Th us,  E DF  h as proposed prob ab ilistic  
and radiolog ic al ob j ec tiv es in its referenc e sy stem  for sev ere ac c idents.  Th ey  w ill 
b e ex am ined at th e tim e of th e nex t Adv isory  Com m ittee m eeting  on th e 
radiolog ic al c onseq uenc es and th e sev ere ac c idents,  w h ic h  is sc h eduled in 2006.  
O ne h as to note th at w ith in th e prec eding  Adv isory  Com m ittee fram ew ork  relating  
to th e sev ere ac c idents,  ASN req uired th at E DF  set up v arious eq uipm ent of 
prev ention and m itig ation of th ese risk s suc h  as th e installation of h y drog en «  
rec om b iners » .  

 
Seq .  No  
205  

Country   
 

Artic le  
Artic le 19. 7 

Ref.  in National Report  

Q uestion/  
Com m ent 

I s th ere interrelation or im pac t of th e reac tor operating  ex perienc e on th e c urrent 
energ y  m ark et?   

Answ er Glob ally ,  approx im ately  80%  of th e elec tric  energ y  in F ranc e is of nuc lear orig in 
and is produc ed b y  E DF  pow er plants.  E DF  h as th erefore dev eloped load follow -up 
for m ost of its plant units.  As a c om plem ent,  th e plant sh utdow n planning  is 
c ontrolled at th e ov erall lev el of th e Com pany  and th e plant unit produc tion 
prog ram  is optim iz ed ac c ording  to all th e data and th e dem ands.  Th e Nuc lear 
P roduc tion Div ision also h as to supply  serv ic es to th e netw ork  m anag er,  for 
instanc e,  for freq uenc y  and v oltag e adj ustm ent,  and for rob ustness w ith  respec t to 
netw ork  inc idents.  As a c om plem ent,  E DF  is partic ularly  v ig ilant reg arding  th e 
c ontrol of fortuitous unav ailab ility  b y  prev entiv e ac tions.  Th e opening  of th e 
elec tric ity  m ark et h as no fundam ental effec t on th e operating  c ontex t b ut th e 
assoc iated ec onom ic  c h alleng es m ay  b e g reater.   

 
Seq .  No  
206  

Country   
 

Artic le  
Artic le 19. 8 

Ref.  in National Report  
19. 1. 3,  1 para 

Q uestion/  
Com m ent 

W ould y ou list th e m ain ac tiv ities ( apart from  th ose spec ified b y  ASN)  to b e 
perform ed prior to U nit dec om m issioning ?   

Answ er B etw een O peration and dism antling  th ere is a ph ase of " post operation" ,  w h ic h  
b eg ins w ith  th e sh utdow n of th e installation,  c om prises sim plific ation of th e 
fac ilities,  b efore definitiv e sh utdow n of th e eq uipm ent.  Th e sim plific ation results 
in an adaptation of th e eq uipm ent to definitiv e sh utdow n state,  w h ic h  req uires an 
analy sis of th e func tional req uirem ents of th e elem entary   sy stem ,  b efore analy sis 
and ex ec ution of m odific ations to adapt to th e new  req uirem ents.  Th en th e 
installations w h ose func tions are no long er req uired pass from  th eir operational 
c onfig uration to a ready -for-dism antling  state ( Definitiv e sh utdow n of eq uipm ent) .  
O nc e th e eq uipm ent is definitiv ely  sh utdow n and m ade safe for th is operation 
( elec tric al isolation,  c h em ic al c leaning  … ) ,  dism antling  of c om plete z ones or 
b uilding s c an b eg an.  
Definitiv e sh utdow n of eq uipm ent is an irrev ersib le ac t : th e sy stem  w ill no long er 
b e ab le to operate ;  it is separated from  th e rest of th e NP P .  I t im plies th e follow ing  
ac tions : 
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1.  Sh utdow n 
2.  F luids rem ov ed and c irc uits c leaned 
3.  Mec h anic al isolation 
4.  E lec tric al isolation 
5.  E lim ination of risk s ( c h em ic al,  radiolog ic al… )  
6.  E lim ination of I  &  C 
7.  Treatm ent of doc um entation 

O nc e definitiv ely  sh utdow n,  a func tional sy stem  does no long er req uire any  
m onitoring  or c onserv ation m easures.  Th e residual risk s related to dism antle are 
c learly  identified.  A proc ess of loc al m ark ing  is used: th e eq uipm ent to b e 
definitiv ely  sh utdow n is identified b y  indic ation «  MHSD »  ( definitiv e sh utdow n – 
in F renc h )  and th e file num b er.  

 
Seq .  No  
207  

Country   
 

Artic le  
Artic le 19. 8 

Ref.  in National Report  
pag e 111f 

Q uestion/  
Com m ent 

W h at is th e c onc ept for treatm ent of spent fuel?  I f it is only  reproc essing ,  
reproc essing  w aste sh ould b e reg arded as ( indirec t)  operational w aste and b e 
addressed in th e report.   

Answ er Th e w aste to b e addressed in th is report is " w aste direc tly  related to th e operation 
and on th e sam e site as th at of th e nuc lear installation"  ( Art.  19 v iii) .  Sinc e spent 
fuel is not reproc essed on th e sam e site,  th e resulting  w aste does not fall under th is 
Conv ention.  
How ev er th ese w aste fall under th e sc ope of th e J oint Conv ention w h ere its 
m anag em ent is presented and disc ussed ex h austiv ely .  Th erefore,  for an ex h austiv e 
v iew  on th e safety  of spent fuel and radioac tiv e m anag em ent in F ranc e outside 
NP P s,  please refer to th e 1s t  F ranc e Report for th e J oint Conv ention ( May  2003)  
and furth er to its 2 n d report ( O c tob er 2005) .  
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P l a n n e d  a c t i v i t i e s  t o  i m p r o v e  s a f e t y  
 
Seq .  No  
208  

Country   
 

Artic le  
P lanned Ac tiv ities 

Ref.  in National Report  

Q uestion/  
Com m ent 

Th e report states th at th e Nuc lear Safety  Auth ority  prioritise th e ensuring  of b etter 
c onsiderations of env ironm ental issues.  Are th ere partic ular env ironm ental issues 
req uiring  b etter c onsideration?  W h ic h  m easures for ensuring  b etter c onsideration 
of env ironm ental issues h av e b een dev eloped,  im plem ented and applied already ?   

Answ er Th e form er reg ulation h ad tim e lim ited lic enses for w ater intak e and effluent 
release perm its th erefore all th ese lic enses h ad or w ill h av e to b e renew ed from  
tim e to tim e.  A rev iew  of m ost of th e env ironm ental lic enses h as also b een planed.  
F or eac h  c onc erned site an im pac t study  h as b een req uired.  Th eses im pac t studies 
c ontrib uted to b uild new  lic enses w ith  low er lim its for liq uid and g aseous 
radioac tiv e effluents.  A partic ular ac tion is led on dec reasing  c h em ic al releases 
lim its.  I n order to prepare th ese lic enses tec h nic al appraised is req uired.  
I ndeed,  as it w as disc ussed for a long  tim e after th e Country  Group 2 rapporteur' s 
presentation during  th e P lenary  session of th e sec ond CNS rev iew  m eeting ,  th ere 
are g ood reasons to rev ise effluent release lim its to low er v alues.   
F irstly  it is now  a c om m on prac tic e for c h em ic al release to try  to set th e lim its as 
low  as reasonab ly  ac h iev ab le,  b ased on th e prec aution princ iple.  
Th en,  in th e sam e w ay  it w as found th at th e older lim its for radioac tiv e releases 
w ere orig inally  b ased only  on h um an h ealth  detrim ental effec t w ith out any  spec ial 
c onsideration as reg ards th e env ironm ent and rem ained m uc h  h ig h er th an needed.  
Th e applic ation of th e sam e prec aution princ iple led th e ASN to req uire th at new  
effluent lim its b e as low  as reasonab ly  needed for th e operation of nuc lear 
installations.  

 


