
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 

Case study 

 

Structural Integrity 
Assessment of a  
Fabricated Pipe Tee 

From 2001 – 2005 EASL were invited to become partner with British Energy’s 

(now EDF) Structural Analysis Group. This was a tender based application won 

due to our high specialised knowledge, coupled with our ability to integrate 

within client’s internal structures whilst providing independent and reliable 

work.  

 

Taking the strain 

The steam pipework at British Energy's 

(now EDF) Civil Nuclear power stations is 

routinely inspected during outages to 

check for any indications of degradation. 

If any indications are found then a 

structural integrity assessment of the 

component in question is required in order 

to investigate its continued fitness-for-

purpose. EASL provided support to the 

Structural Integrity Branch in carrying out 

such assessments.  

The tee, or branch junction pipe, is 

subject to a complex loading regime. In 

addition to internal steam pressure, the 

pipework system imposes moments on 

the branches of the tee.  

This system allows steam to be delivered 

from boiler units to the turbine, producing 
power for the station.  

Within this system there are two pipelines 

delivering steam, and the tee junctions 

provide a loop between these to equalise 

conditions. 

Thermal stresses are also present, along 

with weld residual stresses. The high 

temperatures at which the pipework 

system operates also means the 

component operates within the creep 

regime. 

Should any pipework present a risk of 

significant damage, it can lead to plant 

shutdown or further extensive 

investigation, leading to reductions in 

production or more costly procedures.  

In this particular case, service was 

stopped due to a defect discovered during 

inspection. 



 

 
 
 

FROM THE RESULTS OF THIS 

INSPECTION EASL WORKED WITH 

THE STRUCTURAL INTEGRITY BRANCH 

TO: 

 

 Produce 3D Finite Element Analysis 

using ABAQUS software; 

 Determine detailed stress data 

within tee; and  

 Employ both solid & shell modelling. 

 

Our solution 
 
The images show pressure stresses and 

system loading stresses within the tee. 

From here, detailed stress data were used 

to carry out fracture assessments and 

creep assessments using British Energy's 

in-house assessment procedures, known 

as R6 and R5 respectively.  

These procedures form cornerstones of 

the methods for demonstrating safety 

across the Civil Nuclear fleet.  

R6 is concerned with fracture, and R5 with 

creep. Working alongside the client, 

EASL’s long standing expertise with FEA, 

creep and fracture, allowed for quick and 

cost effective structural integrity 

assessments of the tee. 

From our findings, and utilising in-house 

methods, it was demonstrated to the 

client that the tee was continued fit-for-

purpose, thereby making a case for a 

return to service, avoiding the 

unnecessary high costs of replacing the 

component.  

EASL continue to provide assessment and 

analysis on various aspects of EDF’s Civil 

Nuclear fleet, providing our wealth of 

experience married with a historic 

understanding of the power stations 

conditions. 

 

 

 


