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Integrity of non-metallic components and structures 
 
Background 
 
The existing SAPs address this through a footnote to paragraph 238:   
 

Note that should non-metallic components and structures be used, the 
principles in this sub-section should be interpreted appropriately. 

 
The footnote was added as an expedient measure to reflect the fact that HDPE 
pipework was being introduced for sea water systems on power reactor sites, and the 
previous SAPs did not address non-metallic components and structures.     
 
The current revision to the SAPs provides an opportunity to bring non-metallic 
components into the main body of the SAPs by introducing a non-metallic section 
and any non-metallic SAPs as necessary.   
 
Given that the basic structural integrity principles are the same whether it is a metallic 
component or a non-metallic component, the idea would be for the non-metallic 
section to reference the existing EMC SAPs for metallic components as the 
underpinning principles and only introduce additional SAPs where specific or different 
considerations are required. 
 
Note that the range of applications for non-metallic components, and the range of 
materials used, has been relatively limited in nuclear industry compared with wider 
industry.  On power reactor sites example are limited to moderate temperature and 
moderate pressure sea water cooling systems applications where the pipework has 
been manufactured from either high density polyethylene (HDPE) or glass reinforced 
plastic (GRP).  
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Suggested Wording: 
 
(ENC – Engineering: Non-metallic Components) 
 
Integrity of non-metallic components and structures 
  

1. This sub-section is concerned with the engineering assessment of the 
integrity of non-metallic components and structures.  There are a range of 
components and structures, such as pressure vessels, storage tanks and 
pipework, which can be manufactured from a variety of non-metallic materials.  
In the nuclear context, non-metallic materials may be chosen in preference 
metallic equivalents due to their corrosion or chemical resistance properties.     

 
2. For the avoidance of doubt, non-metallic components and structures in this 

context do not include concrete structures, nor graphite reactor cores; these 
are addressed instead in paras 280ff and 303ff respectively.  Neither do they 
include non-metallic coatings applied to metal components, which are part of 
the assessment of the metal component.  

 
3. Whilst there may be benefits in using non-metallic components and structures 

there may also be limitations on the structural reliability that can be claimed. 
For example: 

• Nuclear design and construction codes may not exist for non-metallic 
components and structures; 

• Fitness for purpose assessment methodologies may not exist; 

• The ability to detect defects or degradation in the component or structure 
may be more limited than in the equivalent metallic component or 
structure 

• Many non-metallic materials have the potential to fail in a non-ductile 
manner, which combined with the limitations in detecting defects and 
degradation may mean there is little forewarning of failure; and 

• There may be material-specific degradation mechanisms that need to be 
taken into account such as low temperature creep and the potential for 
UV degradation. 

 
4. There may also be limitations on the internal or external hazards performance 

compared to their metallic equivalents.  Principles EHA.1 to EHA.18 need 
therefore to be used to identify any such limitations. 

 
5. Fire can be a particularly important hazard for non-metallic components or 

structures.  For example, a fire could lead to premature failure of the 
component or structure itself; it could affect the performance of fire barriers 
where non-metallic components or structures pass though the barrier; or the 
component or structure may add to the fire loading if it is combustible. 

 
6. The resistance of non-metallic components or structures to impact is also 

likely to be significantly less than for the metallic equivalent.  Furthermore, 
impacts to some materials impact have the potential to weaken the 
component or structure without outward signs of damage. 

 
7. The principles EMC.1 to EMC.34 used to assess the integrity of metal 

components and structures are also relevant to non-metallic components and 
structures and may be applied with only a moderate amount of contextual 
interpretation. The principles in this section have been written to reflect 
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aspects of the assessment of non-metallic components and structures in 
addition to these. In practice however, EMC.1 to EMC.3 are unlikely to apply 
as it is very unlikely that a claim at the highest reliability levels could be 
justified for a non-metallic component or structure.  

 
8. ECS.3 on classification and standards will also be relevant to these 

assessments, along with Principles EAD.1 to EAD.5 on ageing and 
degradation.  Any limitations on the strength, stiffness, fracture toughness, 
operating temperature and operating life of non-metallic materials compared 
with their metallic equivalents will be addressed through application of these 
principles    

 
 

Engineering principles:  Integrity of non-
metallic components and structures  

Limitations of application ENC.1   

Where a non-metallic component or structure is chosen in preference to a metallic 
equivalent, the safety case should identify and then justify any limitations arising from 
this choice compared to using a metallic item.   
 

9. Examples of the limitations of non-metallic component or structures are 
provided in the preceding paragraphs.  These may preclude the use of such 
items either entirely, or in certain locations.  For example if the additional 
threats from fire hazards cannot be appropriately mitigated then the corrosion 
resistance benefits of the material would be unlikely to justify its use. 

 
10. The advantages and disadvantages of using a non-metallic component or 

structure in preference to a non-metallic one should be weighed so that the 
choice made is demonstrably in the interests of safety.  

 
 
Engineering principles:  Integrity of non-
metallic components and structures   

Examination through life ENC.2   

The design of non-metallic components or structures should include the ability to 
examine the item through life for signs of degradation. 
 

11. Principles EMT.1 to EMT.8 and EMC.27 to EMC.30 provide guidance on in-
service examination, inspection and testing in general and for structural 
integrity aspects in particular (the latter by applying suitable contextual 
adjustments as per para ENC-7). The superior corrosion or chemical 
resistance of some non-metallic materials may however lead to claims that 
there is no need to provide for examination etc since the material is not 
expected to degrade through life. Such claims should be subject to a robust 
demonstration in the safety case that unexpected degradation cannot occur; 
otherwise suitable provisions for examination (etc) should be made.       


