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1  Project Summary Table  

1.1.1 The Table 1 below sets out key information about the HV Transformer Replacement project. All figures represented 
in this EJP are in 18/19 price base.  
 
Table 1: Summary table for HV Transformer 

 

  

 
1 For RIIO-T2 the direct costs aligned to CEPOt represent the allowances requested, as this project is subject to the 
Opex Escalator (Special Condition 3.18 of the Licence). For RIIO-GT3 and RIIO-GT4 our funding request under CEPOt 
includes direct and indirect cost. 
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2 Executive Summary 

2.1.1 National Gas Transmission (NGT) is seeking 2018/19) funding under the RIIO-T2 Compressor Emissions Re-
opener and Price Control Deliverable Uncertainty Mechanism to replace six high-voltage (HV) Transformers and 
their associated works at the St Fergus Gas Terminal. This request is made in accordance with Licence Special 
Condition 3.11 and Ofgem’s Re-opener Guidance. It builds on the previous submissions: St Fergus Site Strategy June 
2023, NGT AH2 St Fergus HV Transformers September 2023 and the NGT St Fergus HV Transformers Addendum June 
2024. 

2.1.2 The St Fergus Terminal is critical to UK energy security, processing between 25% and 50% of national gas supply. As 
an upper-tier COMAH site, it is subject to stringent safety and environmental regulation. Much of its infrastructure 
has been in continuous operation for over 45 years and is now beyond its design life. 

2.1.3 Six of the eight HV transformers serving the terminal are severely degraded, with condition assessments confirming 
corrosion, oil leaks, and electrical failures. These issues have left the terminal reliant on short-term contingency 
measures. Continued operation without replacement poses significant safety, reliability, and environmental risks. In 
addition, the assets are non-compliant with current standards, further underscoring the need for intervention.  

2.1.4 This proposal aligns with NGT’s short-term strategy to maintain operational capability through 2030. The scope 
includes replacing the six defective HV transformers and associated works to ensure compliance and resilience. The 
project is at an advanced stage of development, with surveys completed and cost confidence within ±15%. 

2.1.5 In its December 2024 decision on the Asset Health Re-opener application, Ofgem agreed the need and option for 
this investment and further confirmed that NGT may submit an application for efficiently incurred costs via the 
Compressor Emissions Re-opener. This submission reflects that decision and aligns with the short-term strategy 
(Appendix D of the Cover Note ) for St Fergus, which confirmed the requirement for investment in High Voltage 
Transformers and was supported by the engineering justification in Appendix  A of our previous submission. 

2.1.6 Since the June 2024 addendum, delivery timescales have been revised following detailed design reviews and supply 
chain engagement. While the addendum anticipated installing the MTB, Plant 2 and Plant 1 transformers within the 
2025 construction window, two material events necessitated a phased approach and delayed construction to 2027 
with project completion by February 2028. NGT provides further details on this in section 7.6 below. 

2.1.7 A dedicated Programme section (Section 7.6) sets out the re-baselined milestones, critical-path dependencies 
(including transformer manufacture lead times and safety approvals), and mitigations now in place to safeguard 
delivery. 

2.1.8 All figures in this document are in 2018/19 prices except where otherwise stated. 
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3 Introduction and Request Summary 

3.1.1 This EJP builds on the previous submitted application, maintaining the established needs case, scope of works and 
the optioneering process set out in our initial submission for this investment. 

3.1.2 Since the original EJP submission in June 2023 Appendix A, NGT have undertaken a conceptual  Front-End 
Engineering Design( FEED) study with an external consultant  to develop a conceptual design and cost 
estimate. The FEED findings were reviewed with internal electrical Subject Matter Experts (SME)s and St Fergus 
terminal operators and personnel. This work validated the scope for Transformer replacements and was 
summarised in the formal addendum submitted to Ofgem in June 2024 (Appendix B). 

3.1.3 Following consultation with Ofgem, this project was deemed to fall outside of the scope of Special Condition 3.14 
Asset health Re-opener (AHt). However, Ofgem confirmed the validity of the needs case, agreed that the correct 
option selection process had been followed, and endorsed the preferred option to ensure continued, resilient 
provision of electrical supply by replacing all six defective transformers. In its Decision on Asset health Re-opener 
Applications (January 2023 and June 2023), Ofgem subsequently directed NGT to apply for efficiently incurred costs 
under Special Condition 3.11 Compressor Emissions (this submission). 

3.1.4 Since the RIIO-T2 Final Determinations, we have adopted a two-phase approach for St Fergus: a short-term strategy 
focused on asset health and operational certainty to 2030, and a long-term strategy to deliver the enduring terminal 
solution beyond 2030. 

3.1.5 The short-term strategy, as outlined in June 2023 submission, confirms the minimum compression requirements 
across Plants 1 and 2 and underpins investment decisions to maintain reliable operation to 2030. 

3.1.6 This approach supports rationalising compression to four  (previously referred to as  units (1A, 1B, 
1D, 2B) and informs the need for transformer replacements for these units, ensuring alignment with the long-term 
terminal objectives. 

3.1.7 The investment outlined in this justification paper concerns transformers which are used to provide low voltage 
supply (415V) by stepping down high voltage (11kV) supplied from the nearby  

 

3.1.8 The six transformers serving the Main Terminal Building (MTB), Plant 1 and Plant 2 were installed during the original 
construction in 1977. Each area was designed to have two transformers (duty and standby).  

3.1.9 In the June 2023 submission, NGT provided details of the legacy transformers operating well beyond their 25-year 
design life. Inspections have identified multiple defects. Beyond concerns on the condition of the assets, the legacy 
transformers fail to meet the current industrial standards and regulatory requirements. This non-compliance 
exposes the terminal to safety, operational, and environmental risks, as detailed in Section 4 and Appendix H of the 
June 2023 EJP.    

3.1.10 Despite the short-term remedial measures evidenced in Table 4, the condition of the assets continues to 
deteriorate. Widespread corrosion and oil leaks persist across multiple units. Furthermore, in October 2024, Plant 2 
Transformer 2 (T2) suffered an irreparable electrical failure, leaving Plants 1 and 2 dependents on backup systems. 
Structural degradation is evident across multiple units, compounding risk and limiting the effectiveness of interim 
repairs. The interdependency between these plants and contingency arrangements is explained in Section 7 of this 
document. Comprehensive condition assessments and failure history are detailed in Section 4 and Appendix J of the 
June 2023 EJP. 

3.1.11 The current backup power provision relies on gas turbine standby generators for Plants 1 and 2 (installed in 1977) 
and a diesel generator for the MTB (installed in 1995). These generators were never intended or designed for 
prolonged operation and have historically seen minimal use, creating significant uncertainty about their reliability 
under extended use.   

3.1.12 This dependency on aging standby generation introduces material security-of-supply risks for an upper tier COMAH 
Terminal. While standby generators are scheduled for replacement under RIIO-GT3, they remain a contingency 
measure and cannot mitigate the fundamental risk posed by deteriorating transformers. Prolonged reliance on 
backup systems is neither sustainable nor compliant for an upper tier COMAH Terminal. Section 4 of the June 2023 
EJP sets out the resilience and compliance implications of this risk. 

3.1.13 The June 2024 Addendum proposed installing the replacement transformers within Plant 1 and Plant 2 utilising the 
existing transformer bays. The latest revision of  (Appendix G) revised this position and 
indicates that the existing bays may not be suitable to support the additional loads. NGT investigated the options 
provided in the report and provide detailed cost within the cost book (Appendix  C). 
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3.2 Funding Request Summary  
3.2.1 This submission is made in accordance with Special Condition 3.11, Part D and requests to modify the outputs, 

delivery dates and allowances in Appendix 2 of the Gas Transporter Licence (the Licence), which are detailed in 
Tables 4 and 5. Our total funding request (CEPOt) to deliver the required HV Transformer works at St Fergus is 

Ofgem are invited to assess and approve our cost proposal for the St Fergus Asset Health works in line 
with Special Condition 3.11, Part F. 

3.2.2 Table 2 below sets out the total funding request to deliver the HV Transformer scope at St Fergus. Further details 
are included within the cost book (Appendix C). For RIIO-T2 the direct costs aligned to CEPOt represent the 
allowances requested, as this project is subject to the Opex Escalator (Special Condition 3.18 of the Licence). For 
RIIO-GT3 our funding request under CEPOt includes direct and indirect cost. 

 Table 2: Current Estimated RIIO-T2 / RIIO-GT3 spend profile and funding request (£m, 2018/19) 

 

  

Figure 1: St Fergus MCPD Reopener Submission Pack 
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4 Equipment Summary 

4.1.1 The transformers are fundamental to the St Fergus electricity supply, stepping down 11kV incoming supply to a 
three-phase 415V LV distribution that serves LV and MCCs across the Main Terminal Building (MTB), Plant 1, Plant 2 
and Plant 3. 

4.1.2 At St Fergus, two 11kV feeds from the  substation interface with NGT’s 11kV switchboard, and power is routed 
via feeder breakers to six 11 kV/415 V transformers that provide area-based supply and redundancy (two per MTB, 
Plant 1, and Plant 2; Plant 3 has two later units installed in 2008). 

4.1.3 The paired transformer configuration per area is designed to maintain continuity during planned works or fault 
isolation supplying either side of the LV boards through interlocked incomers and bus‑section arrangements and, 
where needed, standby generation can be sequenced to provide temporary supply, including the crossover link 
between Plant 1 and Plant 2 right‑hand sections to enhance flexibility. This arrangement enables maintenance and 
isolation without a full loss of incoming supply, supporting terminal resilience and operational continuity 

4.1.4 Although two previously isolated units were temporarily returned to service, P2/T2 failed irreparably in October 
2024. P1/T1 and P2/T2 are now out of service and beyond repair, leaving Plant 1 and Plant 2 on a single transformer 
and increasing exposure to standby generation risks. The legacy units are non‑compliant with current standards and 
expectations (e.g., BS EN 60076‑2018, EcoDesign Tier 2, and NGT T/SP/EL/50 containment/bunding requirements), 
and failure could carry safety, environmental, and security‑of‑supply impacts if prolonged generator operation is 
required 

4.1.5 The Equipment in scope of this submission focuses on the six HV transformers which supply the MTB, Plant 1 and 
Plant 2.  

4.1.6 As shown in Figure 2, the terminal is electrically divided into four main areas which are: 

• Main terminal building (MTB) – shown in blue  
• Plant 1 – shown in green   
• Plant 2 – shown in yellow 
• Plant 3 – shown in red 
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5.2.4 All remaining transformers show advanced corrosion and leakage on tanks and radiator fins. Paintwork is extensively 
degraded, with rust and flaking clearly visible (see Figure 5 and Figure 6). 

5.2.5 Visual inspections also identified deterioration of exposed HV cables due to having been exposed to the 
environment, with the cable insulation sheath also showing signs of deterioration, further compounding reliability 
and safety concerns. 

5.2.6 For Plants 1 and 2, the Feed Report (Appendix G) raises concerns that the existing transformer bases may be 
unsuitable for the new transformers. NGT is finalising intrusive structural surveys to conform this, with further 
details provided in Section 7. All remaining transformers exhibit extensive deterioration, with corrosion and leakage 
visible on tanks and radiator fins.  

5.2.7 Visual inspections also identified significant degradation of exposed HV cable insulation and corrosion of cable 
glands. These findings highlight escalating reliability and safety risks across critical infrastructure.  

 
 

Figure 5: Corrosion on the radiator fins and connecting cables   Figure 6: Leaking oil from conservator tank and corrosion 
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7.3 Cost assurance 
7.3.1 Baseline funding for the St Fergus HV Transformer has not been allocated. Spend until June 2025 is reported at 

 (2018/19 price base). The spend to date has been quantified within the St Fergus HV Transformer and 
Distribution Boards Cost Book (Appendix C).    

7.3.2 To ensure robustness of costs, we employed the use of Designers / Main Works Contractors (MWCs) to validate scope, 
understand engineering challenges, and build an externally priced estimate reflecting current market costs.   

7.3.3 Following the decline from other contractors to tender for the work, NGT appointed  after it undertook 
negotiations on commercial terms, scope, and contractual conditions to ensure alignment on deliverables. 

7.3.4 The cost estimates are considered tendered prices i.e. they are based on bottom-up approach provided 
by an experienced MWC, using tendered pricing from designers, equipment and material suppliers, and internal 
estimates for people, plant and machinery.  

7.3.5 The current reported costs within the cost book (Appendix  C) for the new required transformer base (Plant 1 and 2) 
and the high store roof for the MTB transformers are derived from NGT cost estimates utilising estimator-developed 
quantities and unit rates rather than contractor costs. This is because the approved contractor  is 
currently concluding the intrusive and non-intrusive surveys for the Plant 1 and 2 transformer base and are in the 
process of completing roof repair requirements. 

7.3.6 NGT will provide updated contractor costs for these works in a revised cost book submission in March 2026. 

 

7.4 Estimating Uncertainty (EU)  
7.4.1 In line with the infrastructure and Projects Authority (IPA) cost estimating framework, the cost estimate has been 

structured around the fundamental equation: . 
The EU range selected was based on a Class estimate maturity, with a range of +18%/-12% applied. Our Cost and Risk 
Report (Appendix  H) further detail the methodology for calculating the EU on this project.  

7.4.2 NGT Cost and Risk Report (Appendix  H) outline the cost and risk methodology used to establish a comprehensive and 
transparent framework for the project’s financial planning and risk management. It delineates the systematic approach 
used to develop our cost estimates for this project.  

 

7.5 Efficient Cost  
7.5.1 The MWC ) produced detailed FEED study report (Appendix G) and the conceptual FEED report which were 

conducted as part of the last stage of the conceptual FEED feasibility studies. Outputs from MWC, including cost 
estimation and delivery programme are included. 

7.5.2 Based on the confirmed scope, the MWC produced a bottom-up cost estimate including quotations from the supply 
chain for detailed engineering, equipment and materials purchase, and internal estimation for labour and plant for 
the Construction and Commissioning phases.  To assure the  cost estimates, the activity pricing schedule provided 
by the MWC has undergone a cost assurance exercise. 

7.5.3  Key activities included cross checking Material Take-off (MTO) quantities and rates for materials, reviewing durations 
and resources for both construction activities and design phases to ensure alignment with both the programme of 
works and project requirements.  To ensure that all costs have been allowed for by the 
MWC, a Document Review Sheet (DRS) was produced by NGT and issued to the MWC highlighting areas of concern or 
where clarification was required. This has resulted in a revised activity pricing schedule incorporating the 
comments and queries raised to clarify points such as granularity of costs, scope limits and resource 
allocations.  Through this additional information, durations of activities and detail of allowances were able to 
be checked against scope activities. 

7.5.4 The resource forecast provided by the MWC provides additional cost assurance that sufficient project management 
allowances have been made. Where quantity errors have been found, these have been adjusted/reduced 
in alignment with resource durations. Rates have also been used from EC&I framework, an existing set of contractor 
rates. 

7.5.5 NGT costs (our staff and operations resourcing) required to support successful project delivery has been built-up 
using the Contractor’s delivery programme. This programme defines when the key project delivery milestones will take 
place and as such, we can determine our optimum / efficient resources required to support each stage. Resourcing has 
been identified through several key sources: 
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• Assessment of governing specifications and standards (e.g. BP/133G) defines core project delivery roles and 
responsibilities, 

• Cross comparison against the resources utilised on similar asset health projects (i.e. Bacton and St Fergus terminal 
asset health projects), 

• Lessons learnt from historic delivery projects (i.e. Bacton and St Fergus terminal asset health projects). 
• Engagement with various disciplines within across our core departments (Asset, System Operator, Construction 

and Operations). 
• Staff utilisation throughout key project phases (detailed engineering, construction, commissioning, documentation 

handover/closure) was determined by the interrogation of: 
• The Contractor’s programme for Formal Process Safety Assessment (FPSA) workshops such as HAZOPs (Hazard and 

Operability Study), HAZCON (Hazard in Construction) etc. which are resource intensive particularly for engineering 
subject matter experts. 

• The Contractor’s construction programme which identifies the number of work areas to be supervised, the number 
of work crews proposed by the Contractor, the presence of any weekend working (the Contractor will work a 10-
day rotation). This helped us determine the requirement for more than one project supervisor or safety advisor. 

• Supporting narrative on NGT direct roles and their project responsibilities are contained within (Appendix  C) 
Please refer to the NGT Cost tab of the St Fergus Hv transformer cost book for more granular cost detail. 

 

7.6 Programme and Delivery Approach  
7.6.1 The revised programme reflects a comprehensive design and procurement phase to address technical complexity and 

regulatory requirements. Key milestones as per (Appendix E)include: 

• Contract Award – Detail Design and Build June 2025 
• Design and Approvals: Civil and electrical design G35 approvals by mid-2026. 
• Procurement: Transformer and protection systems procurement from January 2026 to April 2027  
• Construction: Site works commence April 2027, with phased installation across Plant 1, Plant 2, and MTB areas 

through January 2028. 
• Handover: Final commissioning and documentation by February 2028. 

7.6.2 This shift from the original 2025 construction window is driven by: 

• Impacted lead times for bespoke transformer manufacture, for example, copper winding transformers which NGT 
require involve longer procurement in comparison to standard aluminium supply.  

• Sequencing of works to maintain operational integrity at a COMAH site i.e. aligning to terminal wide outage and 
operational methodology. 

7.6.3 The revised timeline ensures risk mitigation, supply chain certainty, and alignment with NGT’s strategic objectives. 
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8 Conclusion 

8.1.1 This report has explained the asset health and compliance shortcomings of the HV transformers at St Fergus and their 
implications to the safe and reliable operation of the terminal.  

8.1.2 As detailed in this justification paper, it is of paramount importance to secure the necessary investment to address the 
highlighted investment drivers. 

8.1.3 Removal and the subsequent replacement of transformers and their associated works at the St Fergus gas terminal 
 (CEPOt 2018/19 Prices). NGT will provide an updated funding request in March following contractor 

completion of transformer bays and high roof store replacement costs. 

 



 

 

9  Appendices 

Appendix  A: NGT_AH2_03_HV Transformers EJP_Updated 

Appendix B: NGT_St Fergus HV Transformers Addendum_June 2024.pdf 

Appendix  C: St Fergus HV Transformer and Distribution Boards Cost Book 

Appendix D: HV Transformer Risk Score 

Appendix E: Programme of Works 

Appendix F: 25060 NG High Store Roof Prelim Inspection Report Rev A 

 

Appendix  H: NGT Cost and Risk Report - DB and Hv Tx 

 

 
 
 
 








