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2.1 Value stream mapping (VSM) 
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2.2 Design Structure Matrix (DSM) 
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Activity graph G(V, E) Dependency matrix 
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2.3 Existing approaches to “lean” product development 
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2.4 Discussion  

               



              


    




 

3.1 Step 1: Deployment of the enhanced dependency matrix 
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Activity graph G(V, E) Dependency matrix 
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3.2 Step 2: Value determination 
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3.3 Step 3: Evaluation 
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Activity Profile Priority Chart

Activity
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All Engineering

Define basic solution Create bid Negotiate contract Detail solution Purchase components & services Fabrication & 
manufacturing Erection / installation Commissioning & startup

Applications / 
Technology

Structural 
Engineering

Mechanical 
Engineering

Instrument 
Engineering

Piping
Engineering

Control
Engineering

Other

Electrical 
Engineering

 


 
  

 

  




 
 



 







 
 



 

 


 
 

 

 



 




 



 

 

 




 




 








 

 



  



 




  




 

 


  



  




 




 




 



 



  

 



 



  



 





 



  




 





  




 



 

 


 



  

 

 



 



 




 




  



 




  




 




 




 



 

 


 



 



 



 

 


 



Project 
Management 





 












 

















 
 



   






  



 

 


 


 

 





 

 
  




 
 



 


 

 

MDs % Abs. % Ratio # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Select / sketch Technology 3 0.64% 2.00 2.3% 3.61 1 2
Define Activity Scope 5 1.06% 3.03 3.5% 3.28 2 3
Review customer specification 10 2.13% 0.88 1.0% 0.48 3 0.9
Determine structural weights 2 0.43% 2.30 2.6% 6.22 4 0.2 2.3
Deliver proposal input 1 0.21% 1.00 1.2% 5.41 5 1
Create bid PFDs 10 2.13% 3.37 3.9% 1.83 6 3.4
Create bid GAs 10 2.13% 3.43 4.0% 1.86 7 0.7 3.4
Create bid P&IDs 10 2.13% 5.52 6.4% 2.99 8 1.1 5.5
Obtain supplier quotations 5 1.06% 1.30 1.5% 1.41 9 0.7 1.3
Calculate costs 5 1.06% 1.00 1.2% 1.08 10 0.3 0.3 1 0.3
Estimate engineering hours 2 0.43% 0.30 0.3% 0.81 11 0.2 0.3
Create bid schedule 3 0.64% 0.00 0.0% n/a 12 0
Write bid 5 1.06% 0.00 0.0% n/a 13 0 0 0
Review bid 2 0.43% 0.00 0.0% n/a 14 0 0
Submit bid 1 0.21% 0.00 0.0% n/a 15 0 0
Finalize technical clarifications 3 0.64% 1.00 1.2% 1.80 16 1 1
Clarify proposal questions 1 0.21% 1.00 1.2% 5.41 17 1
Finalize project schedule 2 0.43% 1.00 1.2% 2.71 18 1
Finalize terms and conditions 2 0.43% 0.00 0.0% n/a 19 0
Adjust bid 1 0.21% 0.00 0.0% n/a 20 0 0
Receive order 1 0.21% 1.00 1.2% 5.41 21 1
Create PFD and mass balances 15 3.19% 2.75 3.2% 0.99 22 1.4 2.7
Develop project schedule 5 1.06% 1.00 1.2% 1.08 23 1
Develop project GAs 10 2.13% 2.87 3.3% 1.55 24 1.4 0.3 2.9 0.3
Develop project P&IDs 15 3.19% 7.04 8.1% 2.54 25 3.5 7
Develop control system I/O list 10 2.13% 2.00 2.3% 1.08 26 0.4 2
Develop procurement plan 4 0.85% 0.00 0.0% n/a 27 0

Effort Value
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