
Motivation

 P&ID is  the most  important  document of  a  p lant

 Creat ing and mainta in ing P&IDs  is a  very t ime-consuming task

Smart Engineering of P&IDs via Artif ic ial Intel l igence

 Reuse patterns and des ign decis ions based on previous projects

 Predict the next e lement(s)  in  the drawing

 Analyze cons istency of exist ing P&IDs

 Continued learning based on des ign decis ions

Future: Forecast & Implementation

 Future  implementat ion of  the model  into the P&ID-Software 
Plant  Engineer  (X-Visual  Technologies  GmbH)

 AI-based suggest ions  of  shapes  and connect ions  based on the 
vector  representat ion

 User feedback to  va l idate  the performance of  the model  
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DEXPI-to-graph

 Pars ing  of  Nodes  (Equipment /  P ip ingComponent)

 Pars ing  of  Edges  (Pip ingNetworkSystem)

 Saving  in  data  storage for  further   appl icat ion

• Gra ph          Equ ipment  l i st

Node2Vec[1]

Vector izat ion of  words  can a lso be used for  graphs  us ing  the 
Node2Vec[1]  method.  

1)  Randomized transformation of  graphs  into sentences  (sampl ing)

• Ra ndom b ia sed  wa lk  (max.  wa lk  length ,  wa lk  pa ra meters )

2)  Representat ion of the graph in  vector space by us ing Word2Vec [2]

Conclusion

 Extract ion  of  graphs  f rom P&IDs  (DEXPI )  and  representat ion  v ia  vector  
re lat ions

• F i rs t  a p p ro a c h e s  s h ow  p o te n t i a l

• Fo re ca st  o f  n ex t  e q u i p m e n t s

 Tra in ing  with  30  to  40  rea l  P&IDs  f rom the  industr y

 Current ly,  DEXPI  f i les  st i l l  conta in  many incons istent  des ignat ions  
that  inter fere  with  t ra in ing

Outlook

 Implementat ion of  process  instrumentat ion and control  loops

 Considerat ion of  recycles  and bypasses

 Detect ion of equipment assembl ies by analys is of subgraphs

 Integrat ion in  the P&ID-Software Plant  Engineer  
(X-Visual  Technologies  GmbH)

• AI -ba sed  drop-dow n menu for  sma rter  draw ing  of  P&IDs

• Cons i stency  check  of  the  draw ing  in  rea l  t ime 
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