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3 Introduction 
3.1.1 

 
 
 

 
3.1.2 

 
 
 

 
3.1.3 

3.1.4 
 
 

 
3.1.5 

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

safe operation of sites across the 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 Drive (VSD) or Gas compression units, and electrical 

supplies for Gas Quality and Metering systems required for ensuring compliance with GS(M)R and billing processes. 

Compressor stations have complex electrical systems involving High Voltage Electrical connections, Transformers, 

Standby Generators and Low Voltage Switchgear with Low Voltage 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 a Low Voltage 

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

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

In addition to the two associated electrical EJPs, 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 NGT_EJP28_St Fergus: Electrical Assets_RIIO-GT3 around the consistency of 

our investment proposals. 

The RIIO-GT3 worklist has been generated specifically for each asset theme, aligned to each of the chapters across 

our Electrical Infrastructure EJPs. This has included analysis of historical defect data and survey data, and an 

assessment of industry standards and legislation and their impact on our Electrical Infrastructure asset base. 

Business plan commitments 

3.1.6 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 

3.1.7 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 Figure. 

Figure : Document Structure of Standby Power Systems and LV Distribution EJP 

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

electrical assets as shown in Figure 1. 
 

Figure 1: IDP document structure 
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4 Standby Power Systems (£23.05m) 

4.1 Equipment Summary 
4.1.1 Our Standby Power system asset grouping covers Standby Generators and Uninterruptible Power Supply (UPS) 

assets. 

4.1.2 Standby generators are located at terminals, compressor stations and a few of the larger AGIs to provide an 

emergency electrical supply to maintain essential site operations in the event of mains power failures which, 

although rare, will cause the station to shut down and vent all compressor units and associated ancillary equipment 

within minutes. 

4.1.3 Standby generators have also been installed at five AGI sites where enhanced security solutions have been installed. 

This is used to maintain the emergency electrical supply to these assets in the event of a mains power loss. 

4.1.4 They consist of a diesel/gas reciprocating engine or gas turbine driving an alternator producing 400V AC electrical 

power, controlled by electronic control system, and switched via air circuit breakers. Connection to the site electrical 

system is via the main LV switchgear. 

4.1.5 Most of the standby generators are powered by diesel and have an associated tank and pumping system. The 

generators are contained within either a permanent building or purpose built container. They are started via a 

battery supply and may be fitted with an automated load bank. The unit operates in island mode and cannot be 

connected to the electricity grid. 

 

 
Figure 2: Typical standby generator 

4.1.6 On the NTS we have 32 Standby Generators, excluding 1 at  

These two sites are excluded from the assessment of investment within this EJP. 

4.1.7 The graph below shows that our Standby Generators at the end of RIIO-GT3 will be mid to end lifecycle based on age 

expectations, with several replaced in RIIO-T2 through Compressor Emissions projects. 
 

Figure 3: Standby generator age profile 
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4.2.4 During the RIIO-GT3 period, 182 UPS will reach an age of 20 years, representing 50% of our UPS assets; a significant 

asset management challenge. 

4.2.5 Lack of investment to address known obsolescence issues will result in a compounding availability issue for our UPS. 

Whilst we have procured spares, the quantity is significantly less than our estate of affected systems. This may lead 

to UPS failure which could result in such consequences such as failure to measure gas parameters, or meter gas 

through installations. 

4.2.6 Operating a compressor without the standby power supply systems would, in the event of mains power failure, 

cause an instantaneous stop of all the support systems. This will lead to shutdown of essential operations which 

would have a detrimental impact on consumers and the network. 

What is the outcome that we want to achieve? 

4.2.7 The outcome of this investment in Standby Power Systems is to: 

• Ensure that the standby generation and UPS assets are available when required and perform their duty to 

provide power to the site electrical equipment in the case of loss of the Public Electricity Supply. 

• Ensure Standby Power systems are not a cause affecting the availability, safety and performance of the 

compressors and AGIs. 

• Ensure that all batteries meet the required autonomy for the systems that they support. 

How will we understand if the spend has been successful? 

4.2.8 The outcome of the investment shall ensure we are in a position to demonstrate our ability to robustly provide 

emergency electrical supply to maintain essential site operations in the event of a mains power failure to provide 

gas to consumers as and when they need it. 

4.2.9 We are also seeking to address all known defects and obsolescence issues with these assets and ensure that we do 

not experience failures of our critical UPS systems. 

Narrative Real Life Example of the problem 

 Standby Generator 

4.2.10 The standby generator is a 1,730kVA system manufactured in May 2003. The standby generator 

supplies  via the main LV switchboards. 

4.2.11 The control panel for the standby generator, Figure 5, is an old system with many parts that are obsolete. The 

 have limited asset live expectancy, circa 15 years, and this system has reached 

this age. This carries the risk of sudden system failure which could lead to unexpected repair and/or replacement 

costs including long lead time to source replacement components there by impacting operations and gas supply to 

consumers. 
 

Figure 5:  
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4.4.2 The following graphs show the level of risk, which is a combination of probability of failure and consequence of 

failure, for our standby generator (left) and UPS systems (right), with no investment across the RIIO-GT3 period. 
 

Figure 7: Baseline Risk for standby power systems 

4.4.1 For Standby generator assets baseline risk increases from £65k at the start for RIIO-GT3 and increases to £71k by the 

end of the period, an increase of 9.2%, with the largest component of risk being the financial risk of unplanned 

maintenance and reactive repairs which would have a negative knock-on impact on consumers. 

4.5 Interventions Considered 

Interventions 

4.5.1 A range of interventions on our Standby Power Systems have been considered (including Standby Generators and 

associated assets, UPS and battery systems) to address the drivers for investment. 

Counterfactual 

4.5.2 Our Counterfactual intervention considers no specific intervention to be undertaken on our Standby power systems 

(UPS, battery and standby generators), with the exception of planned maintenance activities. Investment is deferred 

into future price control periods. 

Battery Replacement 

4.5.3 This intervention proposes the replacement of batteries within the UPS systems with equivalent batteries. These 

assets have a limited asset life and therefore need investment to ensure that UPS systems are available to operate 

should power disturbances occur. Within this intervention we have considered: 

• Fix on fail replacement. 

• Proactive/planned replacement. 

Fix on Fail Replacement 

4.5.4 UPS Batteries are replaced upon a failure being identified. Fix on fail approach would leave UPS systems non- 
functional whilst replacement batteries are sought and installed/commissioned. If a loss of PES or power 

disturbance occurs this would result in a dangerous situation, environmental incident or equipment damage at high 

cost. 

Proactive/planned Replacement 

4.5.5 UPS Batteries are replaced in a proactive/planned manner based on the expect life of these assets, (7 years VRLA, 

and 20 years NiCad). The complete battery group shall be replaced at the same time to maintain the availability of 

UPS operations. 

UPS Replacement (AC/DC/Rotary/UMD) 

4.5.6 This intervention proposes the replacement of the UPS System, including complete UPS and associated battery 

group. In this approach we would wait for the UPS failure to occur before replacing UPS systems. Replacement 

would be whole UPS systems, rather than individual components within the solution, given the obsolescence 

challenge and types of failure previously experienced. 

4.5.7 UPS Systems are replaced proactively based on an age, 20 years for all AC UPS, DC UPS, UMD and Rotary UPS 

systems. This age is in line with Original Equipment Manufacturer (OEM) guidance and our policy. This intervention 

option has been split into 9 interventions for the variety of AC, DC, Rotary and UMD UPS systems, sized for different 

connected loads, with different sizes of battery groups. 
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5 Low Voltage Distribution (£12.51m) 

5.1 Equipment Summary 
5.1.1 Low Voltage (LV) Distribution equipment is used to supply power to various systems within a site. Systems on 

compressor stations contain several LV Distribution boards each connected to the LV Switchgear. These are used to 

supply power to a variety of downstream connected assets (metering, telemetry, lighting etc). 

5.1.2 Systems on AGIs are generally all housed within a single enclosure where a variety of distribution boards, isolators 

and fuses are located. The pictures below show both an individual distribution board and an AGI system. 
 

Figure 9: LV Distribution systems - Compressor Distribution board (left) and AGI Distribution system (Right) 

 

5.1.3 Across the NTS we have 737 distribution boards across our compressor stations and 168 AGI sites (Entry Points, 

Offtakes and Multi-junctions) with AGI distribution systems. 

5.1.4 At Compressor stations, 214 distribution boards will reach 30 years or older at the start of RIIO-GT3, which is 10 

years over their design life. 

5.1.5 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 NGT_IDP08_Portfolio EJP Civils_RIIO-GT3. 

5.2 Problem/Opportunity Statement 
5.2.1 The LV Distribution systems on our sites are beyond life expectancy, with most installed at the time the site was 

constructed from mid 1960s to mid-1980s. They are of many varied designs from a multitude of manufacturers and 
therefore have widely differing standards of design and construction. Inspections and testing are finding an 
increasing number of defects due to Asset Deterioration and Obsolescence. There are several problems with this 
equipment. 

• Asset Deterioration – Elements of the assets are deteriorating due to age, corrosion, and wear. There have 

been failures of fuse holders such as the GEC Red-Spot sprung contact failure which presents a fire risk. 

• Age – Distribution boards internal componentry deteriorates with age, leading to safety concerns. Distribution 

boards should have an effective asset life of 20 years in accordance with Chartered Institution of Building 

Services Engineers (CIBSE) guidance. Several of our distribution boards are older than this with 223 distribution 

boards having ages greater than 30 years old at the start of RIIO-GT3. 

• Obsolescence – 96 Distribution boards on compressor stations are no longer being supported by manufacturers 

and therefore spares are limited. (Eaton MEM EXEL Distribution Board, General Electric Red Spot Fuse Board). 

Semi enclosed fuses are used in several boards, which have low breaking capacity, and therefore are not 

recommended for other than small installations. 

• Health and Safety – Some of the isolators and distribution boards have asbestos present within them at risk of 

being disturbed. There is no internal shrouding on some of our distribution boards, a modern safety 

requirement. Several Distribution boards (General Electric Red Spot Fuse Board, Federal Electric, Eaton MEM 

EXEL Distribution Board) do not contain Residual Current Device (RCD) protection devices, as required in the 

latest standards. 
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Why are we doing this work and what happens if we do nothing? 

5.2.2 The overall effect of no investment on our Low Voltage distribution assets will be asset deterioration. This will result 

in breach of legal obligations under the Electricity at Work Regulations driven by the Health and Safety Executive 

(HSE). Deterioration of assets could result in the need to isolate assets to maintain safety impacting on site 

operations. 

5.2.3 Our investment seeks to ensure that Low Voltage distribution assets meet all legal compliance requirements and 

operate to ensure the availability of connected equipment. 

What is the outcome that we want to achieve? 

5.2.4 The outcome of the investment on LV Distribution assets is to: 

• Maintain the safe operational availability of compressor stations and AGIs that have electrical equipment 

installed. 

• Ensure compliance with all legal obligations and required standards, e.g., Electricity at Work Regulations (EAWR). 

How will we understand if the spend has been successful? 

5.2.5 All LV Distribution assets are fully functional with all known condition, obsolescence and health and safety issues 

resolved. All assets are compliant to key legislation such as Electricity at Work Regulations and the Dangerous 

Substances and Explosive Atmospheres Regulations and British and International standards. 

Narrative Real Life Example of Problem 

5.2.6 At  AGI we have an AGI distribution system, shown in Figure 10, that is aged, having been installed at the 

time the site was installed, 1969. Equipment is unsupported with no spares availability and defects/issues have been 

found on the majority of equipment. Warning notices are installed to highlight the defective equipment. 

5.2.7 Several assets are also experiencing corrosion including the switched fuse isolators. Deterioration in asset condition 

impacts the safe operation of the equipment, due to the risk of electric shock. 

5.2.8 Fuse boards contain rewireable fuses with asbestos flash guards, both of which are not in line with the latest 

standards (BS61439-3) and increase the health and safety risk to operations personnel. There is the potential 

exposure to asbestos as the fuse is replaced along with the ruptured asbestos fuse wire. 
 

Figure 10:  Electrical Distribution equipment 

Project Boundaries 

5.2.9 The spend includes all components of distribution boards, fuse boards, isolators and all internal components. On 

AGIs investment also includes wiring between these assets 

5.2.10 Assets at  have been discounted from our assessments due to consideration being made for 

investment as part of prior projects. 

5.2.11 Investment at has been discounted due to investment taking place as part of the control system 

replacement project. 

5.3 Probability of Failure 

5.3.1 Probability of failure (PoF) has been assessed utilising both historical defects and utilising our NARMs model. This 

model is built within our Copperleaf asset management decision support tool to assess the forward-looking 

probability of failure. This provides a different lens to consider in addition to looking at historically captured defects. 
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7 Business Case Outline and Discussion 

7.1 Key Business Case Drivers Description 

7.1.1 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. 

7.1.2 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. 

7.1.3 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. 

7.2 Business Case Summary 

7.2.1 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. 

7.2.2 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 CBA utilising our Copperleaf Portfolio 

Optimisation tool. 

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

shown in Figure 12 and Table 29, including the post deliverability option. 
 

 
Figure 12: Graphical representation of option payback periods 
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8.1.2 To deliver the required outcomes for all our stakeholders, we have developed the most effective combination of 

efficient interventions to maintain stable risk across the RIIO-T2 and RIIO-GT3 periods (Option 1A). 

8.1.3 We have developed these investments both from engineering assessment of the identified problems but also 

through undertaking risk based assessments using our Copperleaf Asset management decision support tool, 

underpinned by our NARMs framework. This combined plan forms our preferred programme of work on our 

Electrical Infrastructure. 

8.1.4 Our preferred option of interventions manages known obsolescence risks, addresses safety risks posed by our 

current assets and rising levels of defects on these installations to ensure these systems continue to support our 

critical site operations whilst managing the cost to consumers. 

8.1.5 It can be delivered effectively within outage constraints on our stations and ensures appropriate levels of site and 

asset availability to deliver effective and efficient network operations. 

8.1.6 The preferred option for Standby Power Systems delivers £17.52m of NARMs Long Term Risk Benefit with our full 

programme of electrical Infrastructure investment in RIIO-GT3 delivering £43.6m. 

8.1.7 Our programme of investment on our Electrical Infrastructure has been taken through a deliverability assessment, 

including a network access/outage assessment, procurement assessment and contracting strategy development. 

These constraints enable the assessment of the delivery of this programme of works against our other outputs 

across our capital investment plan. 

8.1.8 The outputs from this investment will be included in the non-lead asset PCD reporting mechanism, and cost variance 

managed through the TIM mechanism. 

8.2 Asset Health Spend Profile 
8.2.1 Our programme of investment on our Electrical Infrastructure has been taken through a deliverability assessment, 

including a network access/outage assessment, procurement assessment and contracting strategy development. 

These constraints enable the assessment of the delivery of this programme of works against our other outputs across 

our capital investment plan. 

8.2.2 Figure 13 presents the spend profile of our preferred options interventions for Standby Power Supply and LV 

Distribution assets. 
 

 
8.2.3 The peak in FY2027 is driven from the proposed DC UPS and Piller Rotary UPS replacement scheme. UPS 

replacement activities have been scheduled to ensure intervention occurs before failure occurs. This investment can 

be delivered both through our delivery units and supply chain partners or via our operations teams, and we have 

considerable experience in delivering this investment, with these interventions having been completed through 

previous price control periods. 
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8.6 Outputs included in RIIO-T2 Plans 

8.6.1 In RIIO-T2 our investment in electrical infrastructure focussed on addressing defective and obsolete assets on 

compressor stations. A programme of surveys was undertaken during the design development stage of the project 

and this included surveying neighbouring AGIs to the compressor stations. No investment within this EJP has been 

deferred from RIIO-T2, however investment was identified and planned for delivery in RIIO-T2 on our AGI 

distribution assets, although not included as outputs in our RIIO-T2 determination. These investments have been 

included into our RIIO-GT3 investment plan and are included within the Electrical Infrastructure funding request. 










