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        INTRODUCTION   
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 We hereby propose a manufacturing follow -up 
method to minimize the Costs of Poor Quality 

COST OF POOR QUALITY  
(COPQ) 

- Turbines 
- Generators 
- Valves 
- Transformers 
- Penstocks 
- Etc. 

SAFETY 
Risk for human life 

PRODUCIBILITY 
Loss of production 
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COPQ = Internal Failure Costs + External Failure Costs 
IFC = Scrap Costs + Rework Costs 

EFC = Returned Product Costs + Warranty Costs + Product Recall Costs  

 
C  Cost 
O Of 
P Poor 
Q Quality 
 
(six sigma model) 

     COPQ RELATED TO MANUFACTURING  
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     EXAMPLES OF DEFECTS DETECTED DURING  
      MANUFACTURING 

 

Example of POOR WELD PREPARATION AND OF POOR QUALITY 
WELD ON A ROTARY VALVE 
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     EXAMPLES OF DEFECTS DETECTED DURING  
      MANUFACTURING 

 

Example of 
excavation of 
DEFECTS ON A 
CAST PELTON 

RUNNER 
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The Quality Control during manufacturing consists of VERIFYING THE 
CONFORMITY TO THE CONTRACTUAL TECHNICAL SPECIFICATIONS 
AND TO APPLICABLE STANDARDS, and to drawings, Quality Plans 
and vendor procedures.  

TECHNICAL SPECIFICATION 
(MATERIAL REQUISITION) 

CONSTRUCTION 
DRAWINGS 

QUALITY PLAN 

      QUALITY CONTROL DURING MANUFACTURING  

VENDOR 
PROCEDURES 
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Non-destructive 
examination by 

LIQUID 
PENETRANT on a 

WHITE METAL 
BEARING 

     EXAMPLES OF QUALITY CONTROL DURING  
      MANUFACTURING 

 

According to applicable 
international standards, e.g.  
ASTM E165, ASME V art. 6, 

ASME VIII app. 8, EN 571, EN 
1289, etc. 
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Dimensional check of BOLTING FOR TURBINE COVERS

     EXAMPLES OF QUALITY CONTROL DURING  
      MANUFACTURING 
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     EXAMPLES OF QUALITY CONTROL DURING  
      MANUFACTURING 

 

Non-
destructive 
examination 
by LIQUID 

PENETRANT 
on a PELTON 

RUNNER 
according to 

CCH70-3 
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