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API RP 5C5 2003
 

• API RP 5C5 : Recommended Practice for Testing Casing and Tubing 
Connections, 3rd Ed. 

◦	 Recommends testing procedures and test acceptance criteria 

◦	 Addresses fluid pressure, axial force, bending and make-up torsion 

◦	 Recommends tests to determine the galling tendency, sealing 

performance and structural integrity
 



 
 

     
 

     
 

     
 

      
 

       
 

API Casing and Tubing Connection Test Protocols 

1958-2015
 

• 1958 - API RP 37 1st Ed. 

• 1980 - API RP 37 2nd Ed. 

• 1990 - API RP 5C5 1st Ed. 

• 1996 - API RP 5C5 2nd Ed. 

• 2003 - API RP 5C5 3rd Ed.; ISO 13679:2002 



  

    
 

  
   

 
   

  
 

   
   

 

Revising API RP 5C5 2003-2015
 

• API RP 5C5 3rd Ed. 

◦	 Revisions of the connection 

test protocol began in 2004 


◦	 Initial revisions failed the ISO
 
country vote in 2011 


◦	 Working on current “API 
only” document since 2012 



  

      
 

   
 

 
 

 
     
 

 
 

 
  

 

Current API RP 5C5 2003 

• API RP 5C5 3rd Ed.; ISO 13679 

◦	 Eight test specimens 

◦	 Varying geometries and make-
up conditions 

◦	 Series B & C or Series A & C 
testing 

◦	 Elevated temperature 

◦	 Four CAL levels 



      

  
 

 
  

    
  

   

Annex G - API RP 5C5 2003 – Product Line Qualification
 

◦
 

◦
 

◦
 

Provides guidance for interpolation 
and extrapolation of connection 
tests 
Full-scale testing is neither 
necessary nor practical 
Physical testing is complemented 
by FEA analysis 



  

    
 

    
 

 
 

       
  

 
   

     
 

   
    

                

 

         

        

        

          

        

 

Revising API RP 5C5 2003-2015 

Figure  7  –  CAL IV Test Requirements  and Sequence  

Specimen   Specimen 1   Specimen 2   Specimen 3   Specimen 4   Specimen 5  

                     
Machining 

Tolerances
  

 
Thread /
  XH  & XL  XH  & XL  L  & H  L  & L  H  & H  

Seal
  PS-BF  PS-BF  PF-BS  PS-BF  PF-BS       Inteference
  per 6.5  per 6.5  per 6.5  per 6.5  per 6.5  
 

Pin Taper /
  
Box Taper
  

                     
A End:  MBG               A End:  MBG  

      per 7.2.2       per 7.2.2        L/H  L/H  
              

Connection 
         

 A End:  FMU               A End:  FMU             A End:  FMU             A End:  FMU             A End:  FMU  per  Make-up 

per 7.2.3  per 7.2.3  per  7.2.3  per 7.2.3  7.2.3        H/L  H/L  H/H  H/H  H/H  Thread 

Compound
                      

Amount
  B End:  MBG               B End:  MBG               B End:   MBG per  
/ 
 per 7.2.2          per 7.2.2  7.2.2  

Make-up 
      L/H  L/H  L/H  
Torque
  

                      
B End:  FMU                B End:  FMU             B End:  FMU             B End:  FMU             B End:  FMU  per  

per 7.2.3  per 7.2.3  per 7.2.3  per 7.2.3  7.2.3       H/L  H/L  H/H  H/H  H/H  

                      
Bake-out at                Bake-out at                Bake-out at                Bake-out at                Connection 
 356°F (  180°C)   356°F (  180°C)   356°F (  180°C)   356°F (  180°C)     Bake-out
        per 7.3.2.2  per 7.3.2.2  per 7.3.2.2  per 7.3.2.2  

                     
Test Series B                Test Series B            Test Series B            Test Series B               per   7.3.4   per 7.3.4   per 7.3.4   per 7.3.4    

Ba 
  80% (Q1, Q2)  a 

 B  80% (Q1, Q2)   Ba  80% (Q1, Q2)   Ba  80% (Q1, Q2)      
Ba 

  95% (Q1, Q2, Q1)  Ba 
  95% (Q1, Q2, Q1)  Ba  95% (Q1, Q2, Q1)  Ba 

   95% (Q1, Q2, Q1)      

 Be 
b  90% (Q1,  Q2, Q1)  Be 

  90% (Q1,  Q2, Q1)  e 
b  B b  90% (Q1,  Q2, Q1)   Be 

b  90% (Q1,  Q2, Q1)      
Ba 

 b  90% (Q1,  Q2, Q1)  Ba 
 b  90% (Q1,  Q2, Q1)  Ba Ba 

 b  90% (Q1,  Q2, Q1)   b  90% (Q1,  Q2, Q1)      

                    
Test Series C   Test Series C               Test Series C                Test Series C               90% Level     per 7.3.5   per 7.3.5   per 7.3.5   per 7.3.5    Sealability  

 10 Thermal Cycles   10 Thermal Cycles   10 Thermal Cycles  er ces  10 Th mal Cy les  T ting      
  5 Mechanical Cycles   5 Mechanical Cycles   5 Mechanical Cycles   5 Mechanical Cycles      

See 7.3.2.1  
                    

Test Series A   Test Series A            Test Series A            Test Series A               per  7.3.3   per 7.3.3    per 7.3.3   per 7.3.3    
e e e e 

 A  90% (Q1,Q2,Q3,Q4)   A  90% (Q1,Q2,Q3,Q4)   A  90% (Q1,Q2,Q3,Q4)   A  90% (Q1,Q2,Q3,Q4)      
Ae 

  90% (Q4,Q3,Q2,Q1)  e 
 A  90% (Q4,Q3,Q2,Q1)  Ae Ae 

  90% (Q4,Q3,Q2,Q1)    90% (Q4,Q3,Q2,Q1)      

 90% 5 QI-QIII  Cycles   90% 5 QI-QIII  Cycles   90% 5 QI-QIII  Cycles   90% 5 QI-QIII  Cycles      

 Aa  90% (Q1,Q2,Q3,Q4)   Aa  90% (Q1,Q2,Q3,Q4)  Aa  90% (Q1,Q2, 3,Q4)  a 
 Q  A  90% (Q1,Q2,Q3,Q4)      

 Aa  90% (Q4,Q3,Q2,Q1)  Aa 
  90% (Q4,Q3,Q2,Q1)  a 

 A  90% (Q4,Q3,Q2,Q1)  Aa 
  90% (Q4,Q3,Q2,Q1)      

      
95% Level  Test Series A              Test Series A            Test Series A            Test Series A             
Sealability   per 7.3.3  per  7.3.3   per  7.3.3   per 7.3.3     

Testing  
 Aa  95% (Q1,Q2,Q3,Q4)  a 

 A  95% (Q1,Q2,Q3,Q4)  Aa  95% Q Q2,Q 4  a 
  ( 1, 3,Q )  A  95% (Q1,Q2,Q3,Q4)      

Aa  95% (Q4,Q3,Q2,Q1)  Aa  95% (Q4,Q3,Q2,Q1)  Aa  95% (Q4,Q3,Q2,Q1)  Aa  95% (Q4,Q3,Q2,Q1)  See 7.3.2.1         

                
LL 5  LL 4  LL  1  LL 2  LL 3  Limit Load per 7.5.6  per  7.5.5  per 7.5.2  per 7.5.3  per 7.5.4  Testing       50%  T  + IP to Failure  70%  IP + C to Failure  95%  IP + T  to Failure  50%C + EP  to Failure   Tension to Failure  

                     

End of Test   Complete   Complete   Complete   Complete   Complete  

• API RP 5C5, 2015 revision 

◦ Four sealability test specimens 

◦ Varying extreme geometries 

◦	 Series A, B & C testing on all four 
specimens (CAL IV) 

◦	 Elevated temperature, series 
A & B testing for all four specimens 

◦ Six to nine months to execute test 
program for one size/weight/grade 



  

       
 

    
 

     
 

    
 

    
   

      

Revising API RP 5C5 2003-2015 

• Technical Challenges of API RP 5C5: 2015 revision 

◦	 Elevated temperature performance properties not defined in API 5C3 

•	 1st and 2nd quadrants are straightforward 

•	 3rd and 4th quadrants are more difficult 

•	 Standard, high collapse performance properties not currently 
defined in the standards although a number of candidate rating 
approaches such as Klever-Tamano are presented in API TR 5C3. 



  

      
 

     
 

  
 

  

Revising API RP 5C5 2003-2015 

• HPHT Well Engineering in the API RP 5C5: 2015 revision 

◦ The minimum elevated temperature for CAL IV testing is 356 °F 

◦ Test protocol 

◦ Revised connection test protocol 



  

   
 

   
 

       
 

    

Revising API RP 5C5 2003-2015
 

• HPHT Well Engineering and Connection Test Protocols 

◦ Current and previous protocols 

◦ API 5C5: 2015, CAL I – III
 

◦ Other protocols can be suitable for validation 



  

      
 

    
 

    
 

    
 

     
  

 
  

Revising API RP 5C5 2003-2015 

• API RP 5C5 - Standards in Action! 

◦ Provides testing procedures and test acceptance criteria 

◦ Provides objective physical test evidence 

◦ Addresses fluid pressure, axial force and bending 

◦ Specifies tests to determine: 
• Galling tendency 
• Sealing performance 
• Structural integrity 



  

     
  

 
     

 
     

  
 

     
 

Revising API RP 5C5 2003-2015 

• API RP 5C5: RP on Procedures for Testing Casing and Tubing 
Connections, 2015 revision 

◦	 API staff are formatting the final draft 

◦	 Anticipate a recommendation for ballot vote at the API 2015 E&P 
Standards meeting 

◦	 The target publication timeframe is by December 2015 
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