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3 Introduction 
3.1.1 Site Electrical Infrastructure assets generate, convert, distribute, control or utilise electrical energy to enable the 

safe operation of sites across the National Transmission System (NTS). A large proportion of National Gas 

Transmission (hereafter NGT) assets rely on the safe, secure and reliable supply of electricity to fulfil their function, 

including critical assets such as those utilised to support the operational running of Variable Speed Drives (VSD) or 

gas compression units. 

3.1.2 Compressor stations have complex electrical systems involving High Voltage (HV) Electrical connections, 

Transformers, Standby Generators and Low Voltage (LV) Switchgear with LV Distribution, Direct Current (DC) and 

Alternating Current (AC) Uninterruptible Power Supplies (UPS) and connected electrical equipment such as Site 

Lighting, heaters, motors etc. Above Ground Installations (AGIs) have simpler electrical infrastructure involving an LV 

Electrical connection, single or multiple distribution boards and small numbers of connected loads, such as Lighting. 

3.1.3 In total across our network, our electrical infrastructure is composed of  assets. 

3.1.4 The decisions made upon assessing the Electrical Infrastructure investments has interactions with other Investment 

Decision Packs (IDPs). This EJP interacts with Compressor Fleet, Civils, Valves and Site Asset IDPs, as electrical 

infrastructure supports asset operation within scope of those papers. There are also interactions with the St Fergus 

Electrical EJP around the consistency of our investment proposals. 

Business plan commitments 

3.1.5 The scope of this document is aligned with our Asset Management System (AMS) and relates to our Business Plan 

Commitments (BPCs) ‘Meeting our critical obligations every hour of every day’ and ‘Delivering a resilient network fit 

for the future’. More information on our AMS and a description of our commitments is provided in our 

NGT_A08_Network Asset Management Strategy_RIIO_GT3 annex and our NGT_Main_Business_Plan_RIIO_GT3. 

Document structure 

3.1.6 This document has been structured into several chapters, each specific to a group of Electrical Infrastructure assets 

aligned to our ISO 14224 equipment taxonomy, as shown in the figure below. 
 

Figure 1 EJP Document Structure 

3.1.7 Three Engineering Justification Papers are included within the investment decision pack, both covering a range of 

electrical assets. 
 

Figure 2: IDP document structure 
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4 High Voltage Switchgear (£0m) 

4.1 Equipment summary 

4.1.1 HV Switchgear is used for the control, isolation and protection of downstream electrical equipment, having several 

switching circuits installed within it. The primary function of HV Switchgear is to supply electrical feeds to 

132Kv/33Kv/11Kv to 415v Distribution or Auxiliary Transformers for onward Low Voltage distribution within a site or 

to 132Kv/33Kv/11Kv Step Down Transformers for onward distribution to our electric Variable Speed Drive (VSD) 

compressors. 

4.1.2 A total of 18 HV Switchgear systems are installed across the NTS of various types such as SF6, Vacuum and Oil. These 

are owned by NGT or jointly owned between the Distribution Network Operator (DNO) and NGT. The majority of our 

HV switchgear assemblies are less than 20 years old and therefore mid-way through the anticipated asset lifecycle. 

4.1.3 Within HV Switchgear assemblies, protection relays are installed, designed to detect a problem within a downstream 

circuit and, working with a circuit breaker, remove the affected circuit from service. 

4.1.4 Protection relays installed within NGT HV Switchgear are microprocessor based, as this has been the most common 

technology utilised across the last 20 years Several protection relays are obsolete but are still required to protect 

downstream circuits and ensure plant operations. 

4.1.5 Additional information on this equipment group such as the health score at the beginning and end of the price 

control and monetised risk are provided in the accompanying Excel EJP1. 

4.2 Problem/opportunity statement 

Micro-Processor Protection Relays 

4.2.1 Electronic Micro Processor Protection relays are control systems which have a limited assets life of around 25 years 

and experience obsolescence challenges from limited availability of OEM support. 

4.2.2 For the 31 Electronic protection relays installed within our HV Switchgear, 19 will reach 24 years old by the end of 

RIIO-GT3 and four 28 years old, at or in excess of the expected asset lives of these intelligent digital control systems . 

Of these installations, 13 electronic protection relays are also unsupported by the OEM, presenting challenges in 

obtaining spares and seeking support to continue their operation. 

  - Schneider ended the sale of this equipment at the end of 

2023, and it is expected that the end of full spare parts availability will be reached in 20282. A recommended 

upgrade path has been proposed by the OEM. 

  – Siemens ended the sale of this equipment in September 2023 and it is 

currently unsupported, with recommended upgrade paths provided by the OEM. 

4.2.3 Figure 3 shows two different protection relays within our HV switchgear installations. 

Figure 3:  

 

1 NGT_IDP02_Portfolio EJP Electrical Infrastructure_RIIO-GT3 
2  
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5 High Voltage Transformers (£5.04m) 

5.1 Equipment summary 

5.1.1 A transformer is a static electrical device that transfers electrical energy between two or more circuits. Transformers 

are typically used for increasing or decreasing the alternating voltages in electric power applications. 

5.1.2 We utilise auxiliary power and distribution transformers at sites where a HV connection needs to be transformed to 

an LV supply; typically from 132 kV, 33 kV, 11 kV. 

5.1.3 Across the network we have 47 transformers, 37 of which are auxiliary or distribution transformers. The remaining 

Ten are converter transformers. Nine of these are located at  and two are located at  

both outside the scope of this investment theme. Below is an example of a 132 kV to 33 kV distribution 

transformer utilised at  used to step down power supplies for our Variable Speed drive at 

the site (Unit D). 

5.1.4 Additional information on this equipment group such as the health score at the beginning and end of the price 

control and monetised risk are provided in the accompanying Excel EJP. 
 

Figure 5: 132 kV to 33 kV distribution transformer utilised at  

5.2 Problem/opportunity statement 

5.2.1 There are several drivers for investment into our HV Transformer assets: 

 Asset Deterioration - Corrosion on the external surfaces such as cooling fins and main tank is seen. Over time, 

corrosion accelerates resulting in oil leaks or material perforations allowing moisture to penetrate into the 

transformer. If water does enter the transformer, then the oil properties will breakdown and cause moisture into 

the windings paper insulation causing a short circuit fault with possible catastrophic failure. Surveys completed on 

our converter transformers installed between 2007 and 2011 highlighted coating corrosion after only 17 years. 

 Age - By the end of RIIO-GT3, 11 of the our Transformers will reach 30 years old, (23% of the population), an age 

expectancy defined by CIBSE and IEEE. Degradation of internal componentry and of the external coating with age 

can be experienced resulting in increased number of defects and reduction in the performance of the equipment. 

The impact of this degradation is not uniform or predicable and therefore presents an asset management challenge 

in managing proactive vs reactive investment over these assets lifecycle. Reactive investment can result in 

unavailability of the station due to the criticality of these assets within the sites electrical distribution. Failures can 

be sudden and catastrophic, necessitating the station standby generator to be used to support the station 

operation. 
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Figure 9:  

6.2.9 We considered refurbishment of this equipment. However, upon survey and subsequent tendering discussions, it 

quickly became apparent that major refurbishment was not a feasible intervention for switchboards that are 

particularly aged (40-50 years old). The build standards and associated refurbishment work would entail 

mobilisation of workforce and equipment at an operational site similar to the panel build capabilities of factories. 

6.2.10 The estimated cost benefit would likely be marginal or negative whilst the project delivery risk (additional issues 

uncovered, time overruns, etc) would be greater. 

6.2.11 Given the age of the equipment it was likely that further upgrades of additional parts would be identified and need 

replacing to comply with the British Standards and EAWR regulations. 

6.2.12 Feedback from supply chain also highlighted that the assembly could retain features not compliant with current 

standards and therefore the installation would not be certified, placing all of the risk from future failures onto NGT. 

Investment has progressed in RIIO-GT2 to replace this installation. 

 

6.2.13 The main incoming board There 

are a variety of issues with the current installation, including electromagnetic protection relays that are no longer 

supported, obsolete and aged. The isolators within the installation are obsolete and do not meet the requirements 

of our policy EL_50, designed against British standards and legislation (BS EN 61339). 

6.2.14 The boards also include red spot fuses holders which have known safety issues. Given the age of the equipment it is 

likely that further upgrades of additional parts would be identified and need replacing to comply with the British 

Standards and EAWR regulations. We have included investment in our RIIO-3 plan to replace this installation. Survey 

report is included in Appendix 3 – Example Electrical Survey Report. 
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6.4.3 The graph below presents the modelled baseline risk over RIIO-GT3 for our LV Switchgear Assets, assuming no 

investment in the period. 

 
Figure 12: Modelled baseline risk for LV switchgear over RIIO-GT3 

6.4.4 The graph shows that risk starts RIIO-GT3 at £7.1m and reaches £8.4m at the end of the period, an increase of 18%. 

6.5 Interventions Considered 

Interventions 

6.5.1 A range of interventions on our LV Switchgear have been considered (including Main Switchgear, General Services 

Board and Motor Control Centres) to address the drivers for investment. 

 
Counterfactual 

6.5.2 Our Counterfactual intervention considers no specific intervention to be undertaken on our LV Switchgear, with the 

exception of LV Switchgear maintenance. Investment is deferred into future price control periods. 

Replacement of LV Protection Relays and Motor Managers 

6.5.3 This intervention proposes the replacement of obsolete aged electronic protection relays and motor managers 

within our LV Switchgear installations. 

6.5.4 A range of assets are obsolete, unsupported by the OEM and reach their 15 year expected asset life within RIIO-GT3, 

 having already reached this age. Replacement of these units with modern equivalents will help to prevent 

failures resulting in a loss of supply to the downstream systems impacting the operation of connected assets. 

6.5.5 Within this intervention we have considered: 

 Fix on fail replacement 

 Proactive replacement 

Fix on Fail Replacement 

6.5.6 LV protection relays and motor managers are replaced on a fix on fail basis, through the procurement and 

distribution of replacement components across the NTS. Significant spares management practises would need to be 

adopted and managed across a NTS wide campaign. 

6.5.7 The failure of a protection relay or motor manager would require the quick replacement of these components to 

restore power to a certain circuit, without unavailability of the connected assets. 

Proactive Replacement 

6.5.8 Assets are replaced through a proactive campaign utilising OEM upgrade pathways, assuming a 15 year control 

system life for these assets and with information on OEMs on obsolescence. 

6.5.9 Proactive replacement of these devices would also release spares that can be utilised to support the remaining 

legacy devices across our LV Switchgear estate of assets, providing resilience should failure occur. 
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8 Business Case Outline and Discussion 

8.1 Key Business Case Drivers Description 

8.1.1 Electrical assets deteriorate over time through their operation and through age-based asset deterioration 

mechanisms. This in turn can result in immediate and unplanned failures which results in the loss of function of 

downstream assets, non-compliance with current legislation and industry standards and can result in an 

environment that is unsafe. 

8.1.2 In developing our investment proposals, a range of investment drivers have been identified: 

 Legislative requirements

 Health and Safety – unsafe working conditions (e.g., access to live electricity, presence of asbestos)

 Asset deterioration, linked to our ageing asset base and asset type

 Obsolescence

8.1.3 Specific Outcomes associated with this investment are:

 To maintain compliance and safe operation of electrical infrastructure assets across the NTS, through interventions

that balance cost, risk and performance outcomes.

 To ensure that electrical infrastructure assets with high consequence of failure do not reach the point of failure, and

result in impact to network operations, network constraints or contribute to the failure to supply gas to our

customers and stakeholders.

8.2 Business Case Summary 

8.2.1 In developing our plans and making our decision we have been fully cognisant of the need to develop plans that are 

value for money, acceptable, affordable, and deliverable, whilst achieving a suitable level of risk of our aging assets. 

8.2.2 In considering the most effective combination of efficient interventions, we have challenged whether our preferred 

programme of investments is the most cost-beneficial by carrying out a full cost benefit analysis (CBA) utilising our 

Copperleaf Portfolio Optimisation tool. 

8.2.3 We have appraised these portfolio options through completing a cost benefit analysis, the results of which are 

shown in Figure 13 and Table 30, including the post deliverability option. 

Figure 13: Graphical representation of option payback periods 
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12 Appendix 3 – Example Electrical Survey Report 

File Provided: Example Electrical Survey Report -  - Electrical Survey October 21 




