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Executive summary 

1. National Gas Transmission, (hereafter referred to as ‘NGT’), are submitting the needs case and 
funding request in accordance with the RIIO-T2 Engineering Justification Paper Guidance v2 
document. The purpose of this stage of the process is to justify the project need, set out the 
different options considered along with the preferred strategic options, and request funding for 
the preferred option justified within this paper.  

2. This Engineering Justification Paper (EJP) details the investment for the remediation of corrosion 
defects on above ground pipework and implementation of a rolling site wide painting regime. 

3.  This is part of a suite of documents, shown in Figure 1, and should particularly be read in 
conjunction with the St Fergus Site Strategy and its appendices. The St Fergus Site Strategy 
describes the gas terminal’s function, its criticality to the network and the proposed investments 
in line with the site strategy. 

 

Figure 1: St Fergus Submission Documents Structure 

4. The St Fergus Gas Terminal handles between 25% and 50% of the UK’s gas supplies, dependent 
on supply and demand patterns. The site has been in continuous operation for over 45 years and 
is now moving beyond the design life of the critical original assets.  

5. The site is one of two upper tier COMAH sites on our network and as such is a major accident 
hazard site, subject to regular HSE and SEPA inspections and significant health, safety, and 
environmental legislation. 

6. Above ground assets exposed to the atmosphere at St Fergus have been experiencing and will 
continue to experience accelerated degradation of their protective coating and experience early 
onset of corrosion.     

7. The painting applied to above ground pipework serves as the primary corrosion protection 
system. Typically, coating on aboveground pipework is designed to be effective for a period of 
10 to 15 years. However, their deterioration at the terminal is accelerated by saliferous 
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environment which enhances the mechanical degradation of the coating system. This is 
evidenced from corrosion defects that have been observed on various above ground pipework 
across the terminal painted as recently as 6 years ago.    

8. To address corrosion defects throughout the terminal, a combination of patch painting and 
partial painting interventions have been utilised. Regrettably, this approach is no longer 
sustainable given the environment in which these assets are exposed which results in an 
escalating number of defects observed across the terminal.  

9. The number of defects on the aging plant appear to be increasing and additional resources will 
be needed to resolve them in a timely manner. Failure to address them promptly may result in 
the deterioration of these defects over time, ultimately necessitating more intrusive and costly 
interventions such as cut-outs and replacements. At a minimum this results in disruptions in the 
terminal's normal operation as outages are required to facilitate repair works, at worse, asset 
failure could be accelerated. 

10. Given that the site will continue operating to at least 2050, remediation and prevention of 
corrosion defects will be required for the terminal to remain operational until at least 2050. This 
is because of the risk to security of supply brought about by disruptions in normal operation to 
facilitate remedial works. 

11. The RIIO-T2 business plan included all asset health work associated with Plant 1 and Plant 2 
under the Emissions Uncertainty Mechanism as the uncertainty about the future solution 
affected all those assets.  

12. As part of the RIIO-T2 business plan, NGT requested  to remediate corrosion defects across 
20% of the terminal. As part of the Asset Health UM, Ofgem granted 60% of the funding as 
baseline funding with the remaining 40% to be unlocked at an agreed re-opener date.  

13. NGT is submitting this investment proposal in the June 2023 asset health submission window as 
funding is needed for the works spent at risk in remediating over 2500 corrosion defects to date 
and implementing an efficient approach to address corrosion for the remaining years in this 
regulatory period.  

14. To address the risks and challenges brought about by corrosion defects the following options 
were assessed: 

1. Do nothing  

2. Repair on failure  

3. Remediate all inspected defects and remediate corrosion defects upon inspection 
(current reactive approach) 

4. Remediate all inspected defects and implement a fixed frequency painting regime 
(proactive approach)  

15. The options above were assessed on a wide range of criteria, with the highest priority placed on 
managing the operational safety risk of the terminal and maximum value for the consumer by 
consideration of whole-life costing. 
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1. Introduction 

25. This paper provides justification for the remediation and prevention of coating and corrosion 
defects identified through the routine and non-routine maintenance activities at the St Fergus 
Gas Terminal. 

26. In developing our investment programmes at the St Fergus Gas Terminal since the RIIO-T2 Final 
Determinations, we have adopted a two-phase strategy to ensure clarity between short-term 
asset health and long-term site operating strategy.  

27. Our St Fergus Short-Term Strategy provides certainty on the terminal operation requirements, 
including minimum compression across Plant 1 and 2, for operation out to 2030.  The long-term 
strategy will deliver the enduring terminal solution, including compression, required for 
operation beyond 2030. 

 

Figure 2 St Fergus Site Strategies Summary 

28. As explained in the St Fergus Site Strategy, both the short and long-term strategies have 
confirmed the need for Plants 1 and 2. The Short-Term Strategy also recommends investing to 
maintain site safety and integrity to 2030. These recommendations are fundamental to the 
proposals in this paper which are critical to address the risk posed by corrosion. Therefore, it is 
important that these documents are considered in parallel.  

29. CM/4 defects are coating and corrosion issues and any visual mechanical interference or defects 
(such as gouges and dents) identified during above ground coating surveys. These are carried 
out on the National Transmission System (NTS) installations as required by NGT maintenance 
procedures.  
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30. Above ground corrosion is a known issue at St Fergus and the primary deterioration and failure 
mode for pipework coating. Severe corrosion results in expensive cut-out and replacement 
activities that disrupt operations due to the requirement of an outage to facilitate the works. 
This might lead to high constraint costs being incurred from not meeting our flow obligations 
and could impact security of supply for the UK. 

31. Currently the approach that has been taken over the years in resolving corrosion defects on 
above ground pipework has been reactive. While this has managed to maintain the risk level on 
site to As Low As Reasonably Practicable (ALARP) and improved the condition of the site, it is 
not sustainable in the long term and provides lower overall value to the consumer. 

32. Therefore, we propose that the Terminal move to a phased proactive paint-coating regime at 
the earliest opportunity. This effective management of corrosion will contribute towards 
achieving the following benefits: 

• Statutory compliance with Safety, Health and Environmental (SHE) policies  

• Reduction in leaks and pressure restrictions  

• Increased plant availability  

• Reduction in unplanned maintenance and deferment costs 

• Reduction in future investments for corrosion remediation 

• Proves an increased understanding of the corrosion degradation mechanisms and their 
rates 

33.  Combining this proactive approach with other planned RIIO-T2 works will deliver future 
efficiency savings and reduced consumer costs from current reactive programmes of work. 

34. This document seeks to highlight the needs case for investment together with the benefits 
associated with the proposed option which supports the site’s short-term strategy. 
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Volume 

39. There is approximately 5.5 km of above ground pipe work ranging in different diameters from 1 
to 48 inches connected with 19 km of below ground pipework. The majority of the pipework was 
installed when the site was commissioned in 1977. 

Pressure ratings 

40. The pipework is subjected to a maximum operating pressure of 70 bar and the incomers 1 and 
2 from the NSMP sub-terminal each carry a maximum of 36 mscmd of gas.  

Managing the above ground pipework 

41. The design, construction, operation and maintenance of the above ground pipework is subject 
to both:  

• Pressure System Safety Regulations 2000 (PSSR) – general legislation for all pressure 
vessels, defining the regime for setting inspection frequencies and subsequent 
remediation of defects.  

• The Pipeline Safety Regulations 1996 (PSR) – specific legislation for operating pipelines, 
placing obligations to manage the safety risks that they present to members of public 
and NGT staff. 

42. The external inspection and subsequent remediation of pipework defects or “features” to 
industry standards (IGEM TD/1), supplemented by NGT policies and procedures is accepted by 
the Health and Safety Executive (HSE) as an appropriate way of operating a safe above ground 
pipework asset and complying with required legislation. 

43. Assessment and management of corrosion on above ground assets is challenging as the depth 
and extent of any corrosion defect cannot be fully understood and assessed until an 
investigation has been undertaken. 

44. NGT uses a defined methodology and specification for the visual inspection of paint, coating 
and cladding for above ground assets T/SP/CM/4 or CM/4. The CM/4 inspections are undertaken 
for all above ground pipework assets every six years. 

45. Each inspection result is categorised on a scale of 1 to 6 (examples of these are provided in later 
in this document). Figure 4 shows the risk severity of each defect category and the associated 
action. In the case of Vent and Sealant Lines remedial action is required from Category 3 
upwards as shown in Figure 5. 

 

Figure 4 NGT’s corrosion assessment categorisation remedial actions and risk by category 
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Figure 5 Corrosion Assessment Categorisation by Equipment Type 

46. Following an inspection, assets in categories 4, 5 or 6 are subject to further investigation where 
increased inspection and monitoring requirements and a maximum intervention period is 
defined followed by an assessment.  

47. The assessment includes non-destructive testing and/or removal of paint to assess the corrosion 
loss. Depending upon the asset concerned and the severity of the potential defect, this may 
require pressure reduction. 

48. Following the assessment, a decision is then made against defined NGT policies to determine 
the intervention that is required which may include cut out and replace, repair, recoat, composite 
wrap or clamps. 

49. The NGT policies used to make this decision are T/PM/P/11 Inspection and Damage Assessment 
for Pipelines the Nominal Diameter greater than 150mm or T/PM/P/20 which applies up to 150 
mm nominal diameter. T/P/PA/10 specifies procedures for painting the surfaces of all types of 
ferrous and non-ferrous metal engineering components 

50. These policies ensure the pipework is repaired and can be operated up to its maximum operating 
conditions. The inspection regime, timing and defect categorisation is designed to ensure that 
a defect should not move more than one category between each inspection.  

51. This balances the effective monitoring of corrosion, the mitigation of risk of increasing corrosion 
and the costs of inspection. 
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60. Consequently, certain defects will deteriorate over time, ultimately necessitating more intrusive 
and costly interventions such as cut-outs and replacements. This results in disruptions in the 
terminal's normal operation as outages are required to facilitate these repair works. 

61. It is critical that an alternative approach is considered towards remediating corrosion defects 
to manage the costs and risks associated with operating the terminal.  

62. The desired outcome for this investment is: 

• Eliminate/reduce operational risks and challenges brought about by reactive corrosion 
remediation 

• Remediate all inspected defects in the terminal and transition to a proactive approach of 
managing defects  

• Implement a fixed frequency site wide paint programme  

• Collect data to inform a future true site-specific approach asset management paint system  

Drivers for Investment  

63. The key drivers for investment in the above ground pipework coating and corrosion remediation 
are:  

• Legislation 

• Asset Deterioration 

Legislation 

66. Inspection, maintenance, and associated remediation is essential to maintaining compliance 
with PSSR and PSR. 

Asset Deterioration 

64. Pipework and its coating system is subject to several deterioration mechanisms: 

• The coating deteriorates and fails to protect the pipework  

• Where the coating system breaks down and has failed, external corrosion and the 
associated metal loss reduces wall thickness.  

• This corrosion is accelerated by chloride contamination, crevice corrosion, dissimilar metal 
corrosion, stress corrosion cracking and erosion/fretting. 

Impact of No Investment  

65. Lack of investment in remediating the defects on the above ground pipework paint will result in 
an increasing number of corrosion defects. The existing defects will continue to get worse and 
new defects will arise. Lack of investment in painting will further increase the amount of 
corrosion and the associated defects. 

66. Unmanaged corrosion and unresolved defects will ultimately lead to loss of integrity of the 
above ground pipework, loss of containment of high-pressure gas, unacceptable safety risks, 
and therefore limit the availability or performance of the terminal. 
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defects to be remediated without the increased risk of them developing in severity (e.g., from a 
Category 5 to Category 6 defect).  

 

5. Consequence of Failure 

77. Pipework coating in numerous areas of the terminal is considered to have failed or in in the 
process of failing. This is evidenced by an increasing population of defects identified through 
site inspections. Low risk defects (e.g. Category 1-3) have very little consequence on the 
operation of the terminal.  

78. However, high risk defects (e.g. Category 4-6) can have significant implications on operation of 
the terminal if, upon reinspection, they are determined to be severely corroded and in need for 
intervention. 

79. The contribution of individual service risk measures towards the overall risk for Above Ground 
Pipework and Coating can be explained as follows, in order of significance at St Fergus: 

80. Safety impact:  

• Category 6 corrosion defects present the highest safety risk due to their potential to severely 
degrade the pipe wall thickness and cause a loss of containment of high-pressure gas.  

• In the event of a loss of containment, site operations respond by reducing the gas pressure 
followed by isolation of the area/pipeline. This is done to eliminate the risk of injury to site 
personnel or damage to assets from ignition. 

• Additionally, corrosion could also impact the functionality of other assets such as: 

o Vent and sealant lines which might affect the provision of valve isolations 

o Fire water main system of which the internal corrosion cannot be mitigated by the CP 
system 

81. Security of supply:  

• Unavailability of key assets, because of outages required to facilitate corrosion remediation 
works, will have an impact on security of supply. For example, the Plant 1 aftercoolers have 
been on prolonged outage to address corrosion issues on associated pipework. This limited 
the flow capability of the terminal and could have resulted in NGT not meeting its flow 
obligations to NSMP. 

82. Environmental impact: 

• This is caused by the loss of gas through corrosion and joint leaks. 

• Gas is vented to the atmosphere when de-pressurising and isolating an area for corrosion 
remediation. If a proactive maintenance approach is not taken to addressing corrosion the 
occurrence of venting to the atmosphere to remediate defects will increase.  

 

83. Financial impact:  
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• Remediation of severely corroded pipework requiring mechanical intervention is an 
expensive scope of work due to the requirement of cut-out and replacement activities. 

• If an outage is required to facilitate corrosion remedial works this can impact the flow 
capability in the terminal which puts NGT at risk of not being able meet North Sea 
Midstream Partners (NSMP), Shell and Ancala flow obligations. 

• As an example, at a gas price of  the cost of the gas impacted would be roughly 
per mscm, this is consistent with the constraint cost assumptions used in the Final 

Option selection Report (FOSR) in January 2023 and is a conservative estimate of the costs 
we would expect to see in the event of a constraint (see St Fergus resilience assessment) 
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6. Options Considered 

84. In total, four high-level options are considered here for management of the condition issues and 
associated risks as outlined in previous sections. Of these four options, three are discounted as 
they are not viable for compliance reasons, which are outlined below.  

Options discounted 

85. Option 1: Do nothing: Continue to operate without resolving the defect risk  

• This option is not viable due to requirements to operate safe plant in compliance with 
PSSR, COMAH and other safety regulations. 

• This option would not meet expectations set out by the HSE. 

• Coating has an effective design life of 10-15 years; this is further shortened as a result of 
the harsh coastal conditions at St Fergus. The growing number of defects is a strong 
indication that the coating in place in no longer effective.  

• The current approach to remediating reported defects through patch/partial 
interventions is no longer sustainable because of the growing number of defects across 
the terminal. 

• Failure to control the degradation process of severely corroded assets in an effective or 
timely manner may affect the asset’s operability and will eventually result in it reaching 
its final corrosion limit state leading to a loss of containment. 

• Consequently, unplanned outages required to facilitate remediation works could impact 
security of supply. 

86. Option 2: Repair on failure: Repair assets once they have failed (i.e., a category 6 defect is 
identified)  

• This option is not viable due to requirements to operate safe plant in compliance with 
PSSR, COMAH and other safety regulations. 

• This option would not meet expectations set out by the HSE. 

• Coating has an effective design life of 10-15 years; this is further shortened because of 
the harsh coastal conditions at St Fergus.   

• The harsh conditions coupled with the fact that the terminal has not undergone a site 
wide paint programme in more than 15 years makes the assets very prone to failure as 
coating degradation will continue to occur at an increased rate to a critical point which 
will result in a loss of containment event. 

• This makes the site susceptible to increased outages which would result in NGT paying 
constraint costs from not meeting its flow obligation and lead to a shortfall of supply to 
the network. 

• The option is not economical as replacing pipework during reactive maintenance is very 
costly due to the need for extensive scopes to facilitate works.  
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• This option addresses the root cause of the issue as it puts in place a protection system 
against corrosion. However, delaying the painting programme to the start of RIIO-T3 is 
less effective from a whole life cost perspective as the terminal is still exposed to the 
operational risks and challenges brought about reactive maintenance. 

91. Option 5: Remediate inspected defects and implement a painting regime commencing in RIIO-
T2: 

• This option involves remediating all outstanding inspected Category 4, 5 and 6 defects. A 
phased, proactive painting regime will be implemented in this regulatory period (2024 - 
onwards).  

• This option also includes regular power washing of pipework to prevent microbial 
degradation of coating. 

• This option complies with PSSR, COMAH and other safety regulations. 

• This option addresses the root cause of the issue as it puts in place a protection system 
against corrosion for a long duration and prevents expensive reactive maintenance.   

• This reduces the number of growing defects over time hence reducing the overall costs 
required to remediate inspected defects over time. 

• This option greatly minimises the requirement for outages and expensive cut outs due to 
the reduced number of Category 6 defects. 

• This option delivers the most value to consumers as a result of the long-term cost savings 
achieved. 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

107. However due to the uncertainty of the terminal’s final option selection at the time, NGT 
included all asset health work associated with Plant 1 and Plant 2 under the Emissions 
Uncertainty Mechanism as the uncertainty about the future solution affected all those assets.  

108. Therefore, NGT requested  to remediate corrosion defects across 20% of the terminal. 
However, as part of the UM, Ofgem granted 60% of the funding as baseline with the remaining 
40% to be unlocked at an agreed re-opener date. 

109. The main works contractor (MWC) was awarded the contract to remediate the inspected 
CM/4 defects and the additional scope to remediate high risk Category 5 and 6 defects which 
was required to maintain the terminal’s risk level to ALARP. 

110. Various deliverability challenges have manifested since the work was first scoped and 
presented in the RIIO-T2 business plan and have had an upwards pressure on costs (challenges 
covered later in this document). The following are the key deliverability challenges: 

•  being able to achieve isolations on site and arrange outages with customers, whilst also 
maintaining a gas path through the terminal  

• Outputs of condition-based assessments resulting in scope adjustments and culminating in cost 
variances  

• additional scope required, which was not foreseen before detailed design had commenced e.g., 
a cut out and pipe replacement can be recommended after carrying out an inspection on a 
Category 5 defect  

111. The benefits from the project are: 

• the reduced operational risk from corrosion induced failures and  

• the increased visibility of the scope requirements to deliver remediation of CM/4 defects. 
Learnings over the delivery of CM/4 defects remediation will impact the programme 
and/or costs and used to determine more efficient ways of delivering.  

112. Delivery of works covering corrosion defects within the original scope are in flight see Table 
7 

Table 7 Outstanding defects within MWC scope 

Status  Category 4 Category 5 Category 6 
Defects Start of RIIO-T2 1221 955 348 
Outstanding defects from original scope 0 366 71 

 

113.  The baseline funding provided for remediating corrosion defects has been utilised and an 
additional funding request of  is being made for remediating the outstanding corrosion 
defects within the MWC’s scope. 

 





 

 

• All work carried out on the site shall comply with good safe working practice and the 
specific conditions of a Permit to Work where issued on an operational site. 

122. Power washing of all site pipework on an annual basis to remove any algae growth which 
affects pipe coating integrity due to microbial corrosion. Carrying out this activity further 
reduces the risk of the coating system degrading to a point where onset corrosion is possible. 

123. The funding request to implement this scope of work is   

4) Remediation of forecasted corrosion defects in RIIO-T2  

124. These are the expected or forecasted defects to be found in rolling yearly CM/4 inspections 
per area.  

Table 9 Forecasted Corrosion defects per area per year 

Category 4 defects Category 5 defects Category 6 defects 
219 40 15 

 

125. The volumes were determined based on-site inspections that took place between 2015-
2023. It is not possible to ascertain the extent and nature of the Category 6 defects that will be 
found in future inspections.  

126. The funding request to remediate forecasted defects found in this regulatory period is 
. 

Final cost and programme 

127. Table 10 provides a breakdown of the final costs for the project split by several cost 
categories. 

 

 







 

 

10. Appendices 

Appendix A: Project summary table 

 

Table 13 Project summary table 

Name of project T2_St Fergus_2021_St Fergus RIIO-2 Asset Health 
Programme 

Scheme reference  PAC1051320 
Primary investment 
driver  

Asset Deterioration/Legislation 

Project initiation year  2023 
Project close out year 2026 
Total installed cost 
estimate (£) 

 

Cost Estimate accuracy 
(%) 

+30/-15 

Project spend to date (£)  (all St Fergus RIIO-T2 AH UM 
development) 

Current project stage 
gate 

F2 

Reporting table ref  RRP Table 6.3 (Asset Health) and Table 6.4 (Asset 
Health Projects) 

Outputs included in 
RIIO-T1 business plan 

No 

Spend apportionment  T1 T2 T3 
   

 

Appendix B: asset condition report  

File: 5210385-001-MD-REP, 15- Category 4, 5 & 6 CM/4 Defects & Painting, , Rev 03, 2023 

Appendix C: Corrosion defects interventions 

CM/4 investigations and assessments could result in any of the following interventions. The 
decision on the intervention to be undertaken is specific to the nature and location of the defect 
together with the type and volume of the adjacent defects and site.  

• Patch Paint - removal of coating, pipework preparation and repainting of small individual 
sections of pipework. Defects of category 3 and above will require some level of coating 
repairs to prevent the defect from deteriorating to a level where physical intervention and 
non-destructive testing (NDT) will be required by the next inspection. 

• Partial Site Repaint - removal of coating, grit blasting of the pipework and repainting of 
whole sections of pipework. 

• Full Site Repaint - removal of coating, preparation of the pipework (including grit blasting) 
dressing and repainting of all the pipework on a site 



 

 

• Pipework Repair - for external corrosion of the pipework and external interference damage: 

o minor redressing of the large diameter pipework and reinstatement of the coating.  

o replacement of small sections of small diameter pipework 

• Pipework Refurbishment - for external corrosion of the pipework and external interference 
damage more significant issues can be resolved by: 

o for large diameter pipework the installation of a shell or clamp over the pipework and 
the reinstatement of the coating. 

o replacement of full sections of small diameter pipework • the use of composite repair 
techniques 

• Pipework Replacement - for significant external corrosion, external interference damage or 
internal corrosion then a section of the pipework can be replaced which consists of pipework 
isolation and shutdown, vent inventory, purge, cut out affected section and weld in 
replacement, reinstate coating and recommission. 

 

Appendix D: Forecasted defects model. 

File: St Fergus site wide paint Justification.xlsx 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 




