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Introduction
EDF opera tes  power  p lants  w i th  many  mechanica l  

components

In order to ensure safety, EDF must show the structural integrity of buildings and components

 Under specific conditions, simulation can be used to assess safety



Simulation in structural mechanics
A wide  range  o f  mechanica l  f ie lds  and  app l ica t ions

 Civ i l  eng ineer ing

 Fracture  /  Fa t igue

 Seismic  ana lyses

 Soi l  mechanics

 Weld ing

 Fue l  assembl ies

 Rota t ing  Machines

 . .  And  many  more!
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 Civ i l  eng ineer ing

 Fracture  /  Fa t igue

 Seismic  ana lyses

 Soi l  mechanics

 Weld ing

 Fue l  assembl ies

 Rota t ing  Machines

 . .  And  many  more!

Every field has specific and different needs : functionalities, 

ergonomic, performance, etc. 

Thus, many simulation software are employed 



Drawbacks of such strategy
A wide  var ie ty  o f  so f tware  must  be  ava i lab le

 Licenses  are  expens ive

 Dependent  on  the  sof tware  prov ider  for  

spec i f ic  app l ica t ions

 Di f fe rent  s imula t ion  env i ronments  genera te  

compat ib i l i ty  issues

 Ensur ing  a  100  years -o ld  a rch ive  o f  the  

numer ica l  s tud ies  may  be  compl ica ted



Solution : Our own platform!
Simula t ion  p la t form ava i lab le  for  our  eng ineers

Deve lopment  has  a  cost  – but  so  do  sof tware  l icenses  

(and  s ign i f icant ly  more  wi th  HPC capab i l i t ies ! )

A s t ra tegy  can  be  bu i l t  in  order  to  be  :
 c o s t - e f f i c i e n t  

 U s e r - f r i e n d l y

 s a t i s f y  a l l  f i e l d s  o f  m e c h a n i c s



What is salome_meca ?

Gener ic  P la t form

 C A D  d e s i g n

 M e s h i n g

 V i s u a l i s a t i o n

 G e n e r i c m o d u l e s
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What is salome_meca ?

Gener ic  P la t form FEM Solver

Thus ,  one  is  now ab le  to  per form a  s imula t ion  in  

s t ruc tura l  mechanics .  Ye t  :

 N o  i n t e r a c t i o n s  b e t w e e n  t h e  m e c h a n i c a l  s o l v e r  a n d  t h e  

p l a t f o r m

 A l t o u g h p o w e r f u l ,  s i g n i f i c a n t  l a c k  o f  u s e r - f r i e n d l i n e s s
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What is salome_meca ?

Combin ing  the  Gener ic  P la t form +  FEM so lver  +  GUI  a l lows a l l  

end-users  to  per form the i r  s tud ies  in  a  user - f r iend ly  

env i ronment

Yet ,  fo r  spec i f ic  usage  :

 M o s t  e n g i n e e r i n g  u n i t s  a r e  n o t  s p e c i a l i z e d  i n  s i m u l a t i o n s .  T h e i r  d a y - t o - d a y  

t a s k s  i n c l u d e  b u t  a r e  n o t  l i m i t e d  t o  n u m e r i c a l  s i m u l a t i o n

 S o m e  s t u d i e s  m u s t  b e  p e r f o r m e d  s e v e r a l  t i m e s  u n d e r  d i f f e r e n t  h y p o t h e s i s .



Additional possibilities!

Gener ic  P la t form FEM Solver

Custom app

Addi t iona l  specs



Benefits of the Custom Apps

 G i v e  a c c e s s  t o  n u m e r i c a l  s i m u l a t i o n  t o  n e w  e n d - u s e r s

 C a n  h a v e  t h e i r  o w n  G U I ,  a n d  p o s t - p r o c e s s e s  ( A S M E ,  R C C / R S E - M ,  e t c . )  

w i t h i n  t h e  p l a t f o r m

 A u t o m a t i c a l l y  g e n e r a t e  s t u d i e s  f r o m  A t o  Z  f o r  s p e c i f i c  a p p l i c a t i o n s  :

 M e s h  G e n e r a t i o n

 D a t a  i n p u t

 P o s t - p r o c e s s

 R e p o r t s  g e n e r a t i o n

 E n s u r e  q u a l i t y  o f  t h e  s t u d i e s

 V & V  p r o c e s s  o f  t h e  p l a t f o r m  u s e d  f o r  t h e  c u s t o m  a p p

 M e t h o d o l o g i e s  a r e  e m b e d d e d  w i t h i n  t h e  c u s t o m  a p p



Example (fictive)

Parameter  f i t t ing of  mater ia l  propert ies

Workf low is  as  fo l lows :

 G e n e r a t e  t h e  e x p e r i m e n t a l  d a t a  f r o m  s a m p l e s

 P r o d u c e  t h e  C A D  m o d e l s  o f  t h e  s a m p l e s

 G e n e r a t e  t h e  m e s h e s

 C r e a t e  t h e  n u m e r i c a l  s t u d i e s  w h i c h  r e p r e s e n t  t h e  

e x p e r i m e n t a l  c o n d i t i o n s

 I m p l e m e n t  a n  o p t i m i z a t i o n  a l g o r i t h m  i n  o r d e r  t o  f i t  t h e  

p a r a m e t e r s

 P o s t - p r o c e s s  u s i n g  s o m e  s t a n d a r d s

 W r i t e  d o w n  a  r e p o r t



Example (fictive)

Parameter  f i t t ing of  mater ia l  propert ies

Using  a  custom app :

 G e n e r a t e  t h e  e x p e r i m e n t a l  d a t a  f r o m  s a m p l e s

 P r o d u c e  t h e  C A D  m o d e l s  o f  t h e  s a m p l e s

 G e n e r a t e t h e  m e s h e s

 C r e a t e t h e  n u m e r i c a l s t u d i e s w h i c h r e p r e s e n t t h e  

e x p e r i m e n t a l c o n d i t i o n s

 I m p l e m e n t a n  o p t i m i s a t i o n  a l g o r i t h m i n  o r d e r t o  f i t  t h e  

p a r a m e t e r s

 P o s t - p r o c e s s u s i n g s o m e s t a n d a r d s

 W r i t e  d o w n  a  r e p o r t

Custom app



salome_meca outside of EDF

Can be  used  for  o ther  app l ica t ion  /  f ie lds

 E v e r y t h i n g  e x c e p t  t h e  C u s t o m  A p p s  a r e  u n d e r  G P L / L G P L  L i c e n c e s

 O n e  c a n  c r e a t e  i t s  o w n  c u s t o m  A p p s

 C a n  b e  d o w n l o a d e d  :  w w w. c o d e - a s t e r . o r g

E D F  i s  o p e n  t o  d i s c u s s  p a r t n e r s h i p s  u s i n g  o p e n  s o u r c e  t o o l s

 C o - d e v e l o p m e n t  o f  n e w  f u n c t i o n a l i t i e s  i n  o u r  F E M  m e c h a n i c a l  s o l v e r

 B e n c h m a r k s  w i t h  o t h e r  s o f t w a r e

 C o - d e v e l o p m e n t  o f  C u s t o m  A p p s



Conclusion

EDF deve lops  sa lome_meca  in  order  to

 C r e a t e  a  s i n g l e  s i m u l a t i o n  e n v i r o n m e n t  u s e d  b y  a l l  e n g i n e e r i n g  u n i t s

 E n s u r e  t h e  r e q u i r e d  f u n c t i o n a l i t i e s  a r e  a v a i l a b l e

 O p t i m i z e  d e d i c a t e d  w o r k f l o w s  u s i n g  c u s t o m  a p p l i c a t i o n s .

T h e  p l a t f o r m  i s  o p e n  s o u r c e ,  t h u s  :

 O n e  c a n  u s e  i t  f o r  i t s  o w n  n e e d s

 E D F  i s  i n t e r e s t e d  i n  c o - d e v e l o p m e n t  p a r t n e r s h i p s


