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Executive Summary 

This Engineering Justification Paper (EJP) summarises the justification for the planned investment 

in selected National Gas Transmission’s (NGT) Cab Infrastructure Assets in RIIO-2 in line with the 

agreed Uncertainty Mechanism (UM) approach included in Ofgem’s 2020 Final Determination (FD) 

of NGT’s RIIO-2 business plan. It is submitted in accordance with the NTS Gas Transporter Licence 

Condition 3.14 Asset Health Re-opener, Price Control Deliverable Reporting Requirements and 

Methodology Document and RIIO-2 Re-opener Guidance and Application Requirements Document.  

The total funding request being made through this paper is £42.041m comprising RIIO-2 

interventions and RIIO-3 preparatory activities.  

The price base used throughout this document is 2018/19 unless otherwise specified. 

Compressor cab infrastructure is critical to efficient and safe operation of individual compressor 

machinery trains whilst meeting environmental permit and legislative requirements. In terms of 

operational security, essential investment ensures NGT’s compressor assets can be operated 

mindful that in the absence of functioning components (i.e., exhausts, fire suppression, etc) a 

compressor unit cannot be operated. 

There are  operational compressor units on the National Transmission System (NTS). A typical 

compressor cab comprises enclosure, air intake, exhaust, ventilation and fire suppression sub asset 

equipment.  cabs at  compressor sites (  

), have been identified for intervention in 2024 

and 2025, in line with NGT’s need case and future strategy. The compressor cabs across the NTS 

are aging assets that suffer from corrosion and wear related deterioration. Independent externally 

conducted condition assessment surveys undertaken of the  Cabs revealed a number of defects 

affecting the various compressor cab related sub assets that need resolving to ensure cab and fire 

suppression infrastructure functions at their required operational levels.  

Asset health investments related to cab and fire suppression at St Fergus and Bacton, including the 

fire water ring mains, are progressed via a separate Uncertainty Mechanism. Investment associated 

with compressor cabs for new compressor units and decommissioning of redundant units is 

excluded from this paper, as this is included in the separate compressor and decommissioning 

themes.   

The majority of cabs assets deteriorate, resulting in poor performance which leads to further 

deterioration and eventually failure. The consequence of failure has varying impacts on availability, 

the environment, safety and finance. Cab asset failure can result in an inability to operate a 

compressor. 

This investment is required now as no investment in the compressor cab and fire suppression 

infrastructure assets will lead to their continued and increasing deterioration, limiting their effective 

operation further leading to failure. If these assets are not operating effectively, they make the 

compressor units unsafe and inoperable, leading to an increased risk to the availability of the gas 

supply. This in turn leads to a network unable to meet customer needs. 

As of June 2023, circa  interventions across  Cabs at nine compressor stations had been 

completed in the first three years of RIIO-2 (2021-2022). Circa  has been spent in excess 

of the baseline allowance to deliver this scope.  Variances have been noted between unit costs used 

to establish the baseline allowance and actual unit costs to complete the works, primarily as a 

result of higher inflationary pressure and intervention specific scopes/costs. Scopes and costs 

incurred in completing these interventions has been used to inform and build cab specific unit costs 

for 2024 and 2025 identified interventions.    
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Name of 

Scheme/Programme 
Cab Infrastructure and Fire Suppression  

Primary Investment 

Driver 
Asset Health 

Scheme reference/ 

mechanism or 

category 

 

Output references/type SPc 3.15: Asset Health–non lead assets Re-opener (NLAHOt) 

Cost  

(2018/19 price base) 

Submitted cost of chosen scheme: 

• Baseline Cabs 2021 to 2023 -  

• UM Cabs 24 and 25 works -  

• RIIO-2 specific Cabs survey and FEED activities for 

RIIO-3 -  

Delivery Year 

RIIO-2: 

• 2021 – 2023: completed and inflight baseline 

funded interventions.  

• 2024 – 2025: UM funded interventions. 

Reporting Table 3.03b 

Outputs included in 

RIIO T2 Business Plan 
Yes 
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2 Introduction 

2.1.1 This paper seeks to agree volumes and unit costs for works completed, and in flight, in 

years 1 to 3 and proposed for years 4 and 5 following assessment of internal defects 

data and independently externally conducted condition assessment site surveys.  

2.1.2 Cab and fire suppression related asset health investments (including the fire water ring 

mains) at St Fergus and Bacton are excluded as these are being progressed via a 

separate Uncertainty Mechanism (UM). 

2.1.3 This document summarises the justification for the required investment in National Gas 

Transmission’s (NGT) Cab Infrastructure assets for works planned for 2024 and 2025 

as part of the Uncertainty Mechanism. This programme of works is underpinned by 

NGT’s completed and ongoing funded works covering the period of 2021 to 2023. The 

purpose of the compressor cab infrastructure is to enable efficient and safe operation 

of individual compressor machinery trains whilst meeting environmental permits and 

legislative requirements. The target is compliance with BS ISO 21789, PSSR, National 

Fire Protection Association 750 (NFPA750), BS ISO 145202 and internal NGT 

specifications such as T/SP/COMP/33 T/SP/COMP/35 and T/SP/SFP/3, (for both Cab 

Infrastructure and Fire and Gas and Fire Suppression). With regards to operational 

security, essential investment ensures NGT’s compressor assets can be operated 

mindful that in the absence of functioning components (i.e., exhausts, fire suppression, 

etc.) a compressor unit cannot be operated.  

2.1.4 The worklist for years 1 to 5 has been generated based on specific known issues 

identified through outputs of proactive surveys, asset management and ongoing asset 

health intervention programmes. Key drivers, not limited to legislation, safety and 

environment have also been considered in generating works for RIIO-2.  

2.1.5 NGT’s 2019 business plan submission was a request for the full five years of RIIO-2 

funding. However, in their Final Determination (FD) of December 2020, Ofgem awarded 

baseline funding for years 1 to 3 and applied an Uncertainty Mechanism (UM) to years 

4 and 5.    

2.1.6 It was agreed that intervention volumes for the whole of the RIIO-2 period shall be set 

at the point of the re-opener, by which time NGT must have a clear understanding of 

the work required to address the asset health of the compressor cabs requiring 

intervention in RIIO-2. A 60% baseline allowance, covering activities in years 1, 2 and 3 

of RIIO-2, was allowed to enable NGT achieve this. Activities and costs for years 4 and 

5 are subject to the UM and dependent on outputs of completed and forecast work, 

including surveys and prioritisation of works for years 4 and 5. 

2.1.7 This report is submitted in accordance with the NTS Gas Transporter Licence Condition 

3.14 Asset Health Re-opener, Price Control Deliverable Reporting Requirements and 

Methodology Document and RIIO-2 Re-opener Guidance and Application 

Requirements Document. 





 

 

National Gas Transmission    Cab n ras ru c ure an d re Su ppress on    ssue  0 1     June 2023 9/70 

 

 

3.2 Cab Infrastructure – Equipment Summary 
3.2.1 Cab infrastructure is essential in enabling safe and efficient operation of the 

compressor machinery trains whilst maximising their life and minimising maintenance 

costs. They are an essential element of NG legal compliance with PM84 HSE / ISO21789 

Control of Risk around Gas Turbine Enclosures. They are also instrumental in 

maintaining NGT compliance with environmental legislation and permits regarding 

noise and exhaust emissions. By supporting the optimal performance of the gas 

turbines, the Cab also supports our compliance with the Emissions Regulations. 

3.2.2 The investment case for Cab Infrastructure investment is organised into two groups of 

assets, Compressor Cab and Fire Suppression. The groups enable assets with similar 

drivers, purpose and impacts to be discussed and assessed collectively. 

3.2.3 Each individual Compressor Cab housing comprises four main elements which work 

together providing the environment to allow safe, efficient and legally compliant 

operation of the compressor train and associated components. 

• Cab Enclosure – applicable to both gas and electric driven compressors protects 

all compressor train assets in a weatherproof, sound attenuating and sealed 

enclosure enabling safety systems to operate and any gas/fire risk to be contained. 

Compressor machinery is housed within a building, the primary function being to 

attenuate noise emissions from the gas generator in line with the permitted noise 

levels. The enclosure also serves to protect from weathering effects and the 

subsequent damage to vulnerable plant and equipment. The integrity of the Cab 

is critical for ensuring ventilation operates effectively to avoid heat or gas build up 

and to minimise the risk of explosion to manage the safety risk. Cab designs vary 

by age and compressor technology, either taking the form of a space-efficient, 

close- fitting enclosure around the compressor train, or a much larger building 

providing easier access. All the following elements are integral to the Cab 

enclosure. There are 66 cab enclosure assets (  

        which house operational 

compressors, on the NTS. Figure 3 depicts images of typical cab enclosures on the 

NTS.  

 
Figure 3: Cab Enclosures (1970s gas-driven, modern gas-driven, electric driven) 

• Air Intake – applicable only to gas driven compressors and provides clean air to 

the gas generator. The air intake uses filtration to provide clean air for combustion 

in the gas generator to allow it to operate efficiently whilst seeking to minimise 

the risk of damage by reducing moisture and removing foreign objects. The air 

intake ensures air drawn into the gas generator for compression and combustion 
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is contaminant-free and non- turbulent. The air intake inlet filtration system 

provides protection from dust, oils, salts, liquids and aerosols which otherwise 

could lead to fouling, erosion and corrosion of the gas generator. The assembly 

may also house anti-icing (heating) systems, blow in (bypass) doors and weather 

(snow) hoods, and incorporates design features to reduce noise emissions from 

the gas generator. The structural integrity must be maintained, or the intake will 

become a source of contamination and damage for the gas generator. There are 

 Air Intake assets on the NTS.  Figure 4 depicts a typical gas generator air intake 

on the NTS.  

 
Figure 4: Air intake for gas compressor unit (the position and configuration can differ)  

• Exhaust – applicable only to gas driven compressors enables effective dispersal 

of exhaust gases and attenuation of exhaust noise. The exhaust is vital in allowing 

exhaust gases (typically 400°C – 500°C) to disperse into the atmosphere away 

from ground level while limiting heat emitted into the Cab. The exhaust also 

ensures the attenuation of any exhaust noise to ensure it remains within the limits 

of the environmental permits. The exhaust asset comprises the exhaust itself as 

well as external cladding, noise attenuation features (typically ‘bullets baffles’ to 

smooth airflow) and exhaust gas sampling, monitoring and inspection points. The 

exhaust is a large steel structure, the height of which is integral in ensuring the 

effective dispersion of exhaust gases; exhausts vary in height from 5m to 15m with 

diameters of 4m+. As with a car exhaust system, the nature of the operating cycle 

is such that corrosion of the carbon steel ductwork is a significant issue and the 

exhaust ducts have a finite life. There are  cab exhaust Assets on the NTS.  Figure 

5 depicts a typical gas generator exhaust on the NTS.  
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Figure 5: Typical exhaust on a gas generator  

• Ventilation System – applicable to both gas and electric driven compressors cools 

and prevents build-up of an explosive atmosphere within the cab. Gas generator 

cabs require ventilation systems to provide suitable airflow through the enclosure 

to remove the heat lost from the gas generator and power turbine, to prevent 

overheating and associated trips and equipment deterioration. On gas generator 

cabs these are complex forced ventilation systems with emergency backup fans. 

They ensure that a safe (Zone 2) atmosphere is always maintained and that any 

small gas leaks are effectively diluted to below the lower flammable limit to avoid 

any risk of a build-up of gas reaching flammable or explosive limits (the latter as 

defined by HSE Guidance Document PM84 which is now incorporated into 

ISO21789). Cab ventilation assets include primary and emergency back-up 

ventilation fans, fan motors (usually ac for primary fans and dc for the emergency 

back-up fans), motor control and protection systems, cabling, ducting, filters and 

louvres. There are  cab ventilation assets on the NTS.  Figure 6 depicts a typical 

gas generator exhaust on the NTS. 

 
Figure 6: Compressor Cab Ventilation  
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Compressor Cab Infrastructure – Pressure Ratings 

3.2.4 The compressor cabs are designed to operate either very slightly above or below 

atmospheric pressure according to the design of the ventilation system (forced or 

induced draft). The design pressures involved are of the order of millibar gauge above 

or below atmospheric pressure. However, the forces involved can be very significant 

even with these low design pressures, due to the large surface areas involved.  

Compressor Cab Infrastructure – Redundancy 

3.2.5 There is only one site on the NTS ( ) where multiple compressor trains share a 

single compressor cab, all other compressor trains have their own cab, therefore the 

availability of any compressor train is dependent on its cab being in good working 

condition. 

3.3 Fire Suppression – Equipment Summary 

3.3.1 The Fire Suppression Systems –extinguish any fires within the enclosure preventing 

escalation and minimising safety and environmental risk and plant and associated 

plant damage. The condition of these assets is critical. There are three main types of 

fire suppression: 

• 200 bar nitrogen bottles directly pressurise water bottles, forcing the water 

through spray heads into the enclosure – for smaller older enclosures with four to 

15 spray heads.  

• 200 bar nitrogen bottles drive a gas driven pump that takes water from a large 

water tank and forces it through spray heads into the enclosure; these can protect 

large volumes but require approximately 30 nitrogen bottles for each fire that must 

then be replaced. 

• Electric motor driven pumps take water from a larger water tank. These remove 

issues with nitrogen but require electric supply infrastructure to be installed which 

would include any necessary power generation backups.  

3.3.2 A fire suppression system typically includes:  

• A temperature-controlled enclosure including thermostat and electric heater to 

maintain bottles at suitable temperature to avoid a pressure drop and to stop 

water from freezing.  

• 200bar Nitrogen or a nitrogen/electric driven pump.  

• Water cylinders or a bulk water storage tank.  

• Discharge manifold, distribution piping and spray heads (stainless steel).  

• Electrical solenoid actuator valves.  

• Pneumatically actuated slave valves.  

• Pressure switches (to monitor nitrogen cylinder pressure and confirm system 

operation).  

• High pressure flexible hoses.  

• System isolation valve and limit switch.  

• A changeover switch from main to reserve system.  

• Some utilise a pump unit and water storage tank rather than water cylinders.  
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4 Problem Statement 

4.1 Problem Statement Overview 
4.1.1 The compressor cabs across the NTS are aging assets that suffer from corrosion and 

wear related deterioration. Ongoing defects on these assets reduce their effectiveness 

and cause them not to operate when required. Compressor availability and 

performance is reliant on the performance of the Compressor Cab. Reduced 

performance of these assets leads to increased compressor unit trips and the potential 

to reduce capacity or increase risks and unavailability of the compressor, often with a 

long lead time to resolve. Defects that remain unresolved and allowed to deteriorate 

will ultimately lead to unavailability/unreliability of the compressor unit the cab 

supports, non-compliance with legislation and potential asset, safety and 

environmental damage.  

4.2 Asset Management Issues 
4.2.1 Cab Enclosures require ongoing inspections and maintenance e.g., to roofs and walls 

due to age-related wear. Failure of the building fabric can result in faster deterioration 

of equipment inside the cab and can render the important ventilation systems 

ineffective. Corrosion in corrugated sheet plates leads to weak points in the structure, 

resulting in a reduction in noise attenuation and ventilation capability, leading to 

compressor trips. Cab enclosures that comprise flat roof segments are prone to leaks. 

Door seal failures deteriorate ventilation performance and the ability to maintain 

pressure within the enclosures. 

4.2.2 Air Intake design life is 20 to 30 years, but the filter media requires periodic 

replacement. Replacement components, or the full air intake assembly if required, are 

refabricated at the end of their useful life. Failure and wear of internal components can 

create foreign bodies (such as zinc and rusting steel particles) which are drawn into 

the gas generator engine causing damage. Some air intakes in colder months suffer 

from icing on the entry point, leading to temporary bypass (where bypass doors are 

installed) of the filtration, and manual intervention to dislodge any ice. 

4.2.3 Ventilation fans, motors, and controls typically last 10-15 years and can become 

obsolete; when ventilation starts to fail, other enclosure assets can be damaged by 

heat build-up and safety controls become less effective. Other cab ventilation assets 

(e.g., air ducting, louvres, dampers) typically last 20 years after which replacement 

components can be re-fabricated. Some units are unable to operate in the warmer 

months (+23°C) as design temperatures mandate the unit to trip on safety grounds. 

Older units do not have filtration installed, which could lead to increased deterioration 

of assets in the cabs. 
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4.2.4 Noise attenuation and thermal insulation, of exhausts, can degrade over time reducing 

performance. At the end of its lifetime components will need replacing, or a new 

exhaust assembly is required. Annual inspections are undertaken with more intrusive 

inspections undertaken every five years for detailed inspection. When performing 

inspections, there is no entry point to the stack other than through the top. This 

presents a safety risk and costly mitigation measures are required to perform the task 

A point of failure is known to be the expansion joint – pooling of water at the base of 

the exhaust leads to increased corrosion.  

4.2.5 Existing compressor cab fire suppression systems on older units have a number of 

design or asset health issues affecting compliance, maintainability and operational 

availability to differing degrees. 

4.2.6 Fire suppression deterioration: Elements of the assets are deteriorating due to age, 

corrosion, and wear. Increasing defect numbers are being recorded and the assets are 

becoming unreliable and fail to work when called upon. As systems age, deposits in 

pipework, bottles and hoses repeatedly block spray heads which reduce effectiveness.  

4.2.7 Fire suppression legislation: Pressure Systems Safety Regulations (PSSR) require five-

year and 10-year inspections and revalidation of high-pressure elements of the fire 

suppression systems. 

4.2.8 Without a fully functioning fire suppression system the associated gas compressor 

cannot be used. This limits the availability of the compressor unit and can impact the 

overall resilience of the NTS. 

4.3 The different drivers for intervention 
4.3.1 The key drivers for investment in the compressor cab assets are: 

• Legislation - HSE Guidance PM84 and BS ISO 21789: Control of Safety Risk at Gas 

Turbine Enclosures. Examples of requirements include maintaining a fully 

functional ventilation system and suitably sealed building inner enclosure with 

building integrity as a fire break and suitable fire protection to mitigate process 

safety risks.  

• The Dangerous Substances and Explosive Atmosphere Regulations (DSEAR) 

which require employers to review all potential risks to people (employees and 

other) whose safety may be at risk of fires and explosions caused by dangerous 

substances in the workplace.  

• Customers: Customer behaviour and customer needs to have energy as and when 

they need it. 

• Asset Deterioration: Corrosion, mechanical wear, and component failure are 

primary drivers for investment in the exhaust stack, air intakes and buildings. 

• Environment: Planning and environmental permits govern exhaust stack design, 

and they must continue to perform in line with noise and environmental 

requirements. 
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4.3.2 The key drivers for investment in the fire suppression assets are: 

• Legislation – PSSR: requires 5 year and 10-year inspections and revalidation of 

high-pressure elements of the fire suppression system. PSSR, NFPA750, BS ISO 

145202 and internal T/SP/SFP/3 policy are also key drivers.  

• HSE Guidance Document PM84 / ISO21789: Control of Safety Risk at Gas Turbine 

Enclosures. - PM84 was first introduced in 2000, following a number of fatal 

explosions involving gas turbines in acoustic enclosures. Examples of requirements 

include maintaining a fully functional ventilation system and suitably sealed 

building inner enclosure with building integrity as a fire break and suitable fire 

protection to mitigate process safety risks. 

• Suitability (capability to extinguish in the event of a fire):  The fire suppression 

system relies on specially designed heads that ensure a fine mist of water droplets 

of certain diameters is produced, this relies on a working system that is within the 

design limits of the system to provide the pressure and volume of water for these 

droplets to form consistently to cool and smother a fire. Currently, there are large 

differences between the size of cab and number of spray heads that the type of 

system is certified for and the actual cab size and installed spray heads. This 

results in non-certified and tested systems, insufficient fire time, and inferior 

capability to extinguish a fire compared to the required certification standard. 

• Asset Deterioration: Elements of the assets are deteriorating due to age, corrosion 

and wear. Increasing defect numbers are being recorded and the assets are 

becoming unreliable and fail to work when called upon. As systems age, deposits 

in pipework, bottles and hoses repeatedly block spray heads which reduce 

effectiveness. 

• Safety: The location and design of the cabinets that contain the nitrogen and water 

cylinders gives rise to both safety and manual handling issues. The design of the 

cabinets is also not ideal for maintenance and mitigation activities are required 

for each maintenance activity. When considering the investment in replacing 

systems the removal of the risk of injury will be a priority. 

• Policy: updated policy requires an independent review of all safety studies and 

confined space mitigation works.  

Cab Infrastructure - Why are we doing this work and what happens if we do nothing?  

4.3.3 In principle, no investment in the compressor cab assets will lead to their continued 

and increasing deterioration, limiting their effective operation. If these assets are not 

operating effectively, they make the compressor units unsafe and inoperable, driving 

a decision to isolate the compressor unit and an increased risk to the availability of the 

gas supply. This in turn leads to a network unable to meet customer needs. 
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4.3.4 No investment in the air intake and its components will lead to increased corrosion, 

wear and failure causing inefficient running, increased wear and high-cost damage to 

the multi-million-pound gas generators. The air intake system is key to ensuring the 

gas generator operates effectively as it holds the filters that clean the air. With age, 

the integrity of the intake housing fails, and fragments of metal and coating can enter 

the gas generator. The air intake systems are also typically at height and where 

corrosion is present, and sections are not replaced they become a safety risk. During 

peak conditions air intake anti-icing systems have not always maintained compressor 

availability, teams of staff had to be deployed around the clock to keep the air intakes 

clear of snow to keep the compressors operational. In addition to the hazards involved 

with this task, having to deploy staff to keep the air intakes clear prevented them from 

being deployed elsewhere on the network. 

4.3.5 Without investment the ventilation systems will continue to corrode, and individual 

components will fail and not provide the adequate flow of air to cool the gas generators 

and their associated safety and control equipment leading to their increased wear and 

potential failure to operate. Any gas escape may not be effectively routed through the 

Cab and dispersed leading to a potential build-up of an explosive atmosphere that is 

unable to be detected. 

4.3.6 Exhausts have layers of material that fail and can lead to the stack becoming unsafe 

and material falling and damaging the power turbine with potential costs in excess of 

£1m to replace. The exhaust and volutes have lagging that deteriorates over time and 

this leads to increased heat in the cab. The failure of integrity of an inner cab will lead 

to the positive pressure forcing the hot air into the outer cab where this heated air (and 

any gas) is recirculated back into the inner cab further increasing temperatures and 

reduced noise attenuation capability which may result in complaints that noise permits 

are being breached with improvement notices or in extreme cases prosecution if 

proven. Further failure of outer cab integrity also leads to water ingress causing 

corrosion and potential failure of safety devices and electrical equipment. In addition, 

the fire suppression system must perform to ensure the system is able to put out 

electrical or oil fires that can escalate and lead to significant asset damage and 

operational downtime. 

Fire Suppression- Why are we doing this work and what happens if we do nothing?  

4.3.7 If due to continued asset deterioration or other factors the fire suppression system is 

not fully functional then the associated gas turbine machinery train cannot be 

operated. This impacts on the availability of the compressor units and increases 

availability risk on the NTS. 

4.3.8 With no investment, the assets would continue to deteriorate which will increasingly 

result in their inability to perform their duty when required to do so. 

 



 

 

National Gas Transmission    Cab n ras ru c ure an d re Su ppress on    ssue  0 1     June 2023 19/70 

 

 

4.3.9 If the fire suppression system fails to operate correctly on demand, a cab fire could fail 

to be extinguished and escalate. The system primarily provides asset protection but 

depending on the fire scenario there is also a risk to personnel safety and the 

environment. 

4.3.10 The current gas turbine enclosure fire suppression systems have a number of design 

flaws which exhibit differing levels of personnel safety, maintainability and operational 

availability issues. These issues have led to increasing the probability that the system 

will fail to operate effectively on demand.  

Cab Infrastructure - What is the outcome that we want to achieve?  

4.3.11 Ensuring the health of these assets (enclosure, air intake, ventilation, exhaust) is key 

to their continued delivery of required capability. All proposed investments in 

compressor cab assets will ensure NGT has the required assets to meet the needs of 

its customers. The outcome NGT needs to achieve, through this investment, is 

summarised as: 

• Meet legal requirements and agreed safety standards. 

• Ensure ongoing compliance with PM84 HSE / ISO21789 Control of Risk around Gas 

Turbine Enclosures.  

• Manage deterioration of the assets such that they do not limit availability, 

performance or cause damage to the gas turbines or safety systems. 

• Providing benefit to consumers through optimised investment to ensure the cabs 

last as long as compression is needed, balancing cost, risk and performance. 

Fire Suppression- What is the outcome that we want to achieve? 

4.3.12 The key outcome affected by the failure of the fire suppression systems is the reliability 

risk to the compressor units that cannot be operated without a fully functioning fire 

suppression system. 

4.3.13 Maintaining the health of these assets is important in ensuring they continue to deliver 

the required capability. Specific outcomes associated with this investment are: 

• Manage deterioration of the assets such that they are fully functional and of 

suitable design so as to not limit availability of the compressor units or cause 

damage to the compressor trains that they are designed to protect. 

• Meet legal requirements and agreed safety standards that define how long these 

systems should fire for to ensure fires are extinguished and what systems are 

suitable for gas turbine enclosures with the high temperature metal surfaces and 

complex machinery filled spaces. 

• Ensure ongoing compliance with PM84 HSE / ISO21789 Control of Risk around Gas 

Turbine Enclosures  

• Improve the safety of working on the fire suppression systems through the removal 

of the manual handling issues associated with heavy nitrogen bottles installed at 

height, removing risk of injury through replacement of high-pressure hoses and 

pipework and limiting nitrogen asphyxiation risk. 

• Providing benefit to consumers through optimised investment to ensure the fire 

suppression systems last as long as compression is needed balancing cost, risk 

and performance. 
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4.3.14 NGT’s proposed investment in the fire suppression systems will ensure the required 

assets meet the needs of its customers.  

Cab Infrastructure and Fire Suppression Infrastructure Assets - How will we understand if the 

project has been successful?  

4.3.15  NGT will understand if the project has been successful when the identified 

interventions are complete allowing the Cab infrastructure and Fire Suppression 

Infrastructure to function at required operational levels. Service risk would have been 

reduced to an acceptable level where compressor operability is not impacted by any 

cab infrastructure constraints and all components are compliant with all legislative 

requirements 
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6 Spend Boundaries  

6.1 Description of spend boundary – in scope 
6.1.1 The spend boundaries of this EJP covers baseline funded works (years 1 to 3) and 

proposed investments (years 4 and 5). 

6.1.2 The investments are being undertaken across  compressor cabs, and associated fire 

suppression infrastructure.   

6.1.3 Any foundation and civil works associated with interventions on the cab enclosure are 

included within the scope.  

6.1.4 Funding to complete condition surveys to inform RIIO-3 cab and fire suppression 

interventions. 

6.2 Out of scope 
6.2.1 Cab and fire suppression related asset health investments (including the fire water ring 

mains) at St Fergus and Bacton. These are progressed via a separate Uncertainty 

Mechanism. 

6.2.2 Investment associated with compressor cabs for new compressor units is excluded as 

this is included in the separate compressor investment business plan. Investment 

associated with demolishing compressor cabs that have been funded for 

decommissioning in RIIO-2 are excluded as this is included in the separate redundant 

asset mechanism. 
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7 Probability of Failure 

7.1 Probability of Failure Overview 
7.1.1 NGT’s ongoing asset health assessment programme and the surveys conducted on the 

 cabs identified a range of defects, some of which (i.e., on the air intake, exhaust 

stack, etc.) if not addressed would result in loss of cab infrastructure capability. Our 

intervention programme on Cab Infrastructure and Fire Suppression assets seeks to 

intervene prior to the failure of the asset, following identification of asset deterioration, 

due to the consequence that this failure has on our Compressor operation. 

7.1.2 Most cabs assets do not immediately fail but rather deteriorate resulting in poor 

performance which leads to further deterioration and eventually failure. Many of the 

Cabs are 30 to 40 years old with some being over 50 years old. The age and frequency 

of the usage of the cabs and the associated Cab Infrastructure assets has implications 

on the rate of deterioration. Failures can happen even with regular maintenance due 

to age and usage frequency drivers. 

7.1.3 Corrosion is the main failure mode, and this is applicable to sub assets such as the cab 

enclosure, duct work and exhausts. Other failure modes include fan motors failing 

within the ventilation system. Drivers to ventilation deterioration are largely as a result 

of fluctuating weather conditions. The majority of cabs were designed to run in the 

winter but are now being used increasingly in the summer. The consequence of 

deterioration of ventilation systems is cab overheating causing compressor trips 

resulting in unreliability and unavailability.  

7.1.4 As part of the UM all the cabs for which funding is being requested have been assessed 

and surveyed, defects identified, and known issues affecting performance are being 

addressed. An engineering assessment has been undertaken by SMEs on the ongoing 

risk that not rectifying the defects would have on the operation of the Cabs.  

7.1.5 Other defects have been identified that, either do not require immediate remediation 

or can be resolved by operational staff and so are not included in this funding request.  

7.2 Cabs – Probability of Failure 
7.2.1 Cab infrastructure assets failing and resulting in NTS compressor units becoming 

unavailable could lead to network constraints, particularly in low resilience areas of 

the network. 

7.2.2 All cab infrastructure interventions are defined as consequential interventions as their 

prime function is to protect assets comprising the compressor train and ensure noise is 

within permitted levels. Consequential intervention is defined as “any intervention on 

a network asset or other infrastructure asset that modifies the probability of failure or 

consequence of failure of another network asset”.  

7.2.3 For compressor cabs, the failure modes that contribute mostly to the probability of 

failure are: 

• Loss of operation of unit/gas drive, from failure of cab enclosure assets leading to 

a trip. 

• Fault leading to loss of monitoring/control. 



 

 

National Gas Transmission    Cab n ras ru c ure an d re Su ppress on    ssue  0 1     June 2023 29/70 

 

 

7.3 Fire Suppression – Probability of Failure 
7.3.1 The predominant failure model is a compressor trip and vent, caused by the failure of 

the fire suppression system itself. The probability of the failure of a unit due to a fire 

and subsequent failure of the fire suppression system is very low. 

7.3.2 Not unlike Cab infrastructure, fire suppression infrastructure interventions are defined 

as consequential interventions as their prime function is to protect assets comprising 

the compressor train. 

7.3.3 For compressor cab fire suppression assets, the failure modes that contribute most to 

the probability of failure are:  

• Loss of unit leading to trip, resulting from: 

o Fault leading to loss of fire protection 

o Fault leading to trip 

7.4 Probability of Failure Data Assurance 
7.4.1 Only defects, proven to have deteriorated sufficiently that they are adversely affecting 

performance or are in an unsuitable state of deterioration, identified through NGT’s 

cab and fire suppression rolling asset health plan, and bolstered by external cab 

condition survey reports, are proposed to be addressed in this UM reopener submission. 
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10.4 Options Summary 
10.4.1 Selected options for all Cabs identified for 2024 and 2025 interventions are summarised 

in Table 43. 

Table 43: 2024 and 2025 summary of selected options and their respective UIDs  

All Cabs Selected Options and UIDs 

 Selected Options and UIDs 

Defect Area  Option Associated UID 

Firefighting equipment Pre-emptive Replacement   

Ventilation Pre-emptive Replacement   

 

 Selected Options and UIDs 

Defect Area  Option Associated UID 

Firefighting equipment Pre-emptive Replacement   

Ventilation Pre-emptive Replacement   

 

 Selected Options and UIDs 

Defect Area  Option Associated UID 

Firefighting equipment  Pre-emptive Replacement   

Exhaust stack  Pre-emptive Replacement   

Air Intake / Filtration Pre-emptive Replacement   

Ventilation Pre-emptive Replacement   

Cab structure  Pre-emptive Refurbishment  t  

 

 Selected Options and UIDs 

Defect Area  Option Associated UID 

Firefighting equipment  Pre-emptive Replacement  

Exhaust stack  Pre-emptive Replacement   

Air Intake / Filtration Pre-emptive Replacement   

Ventilation Pre-emptive Replacement   

Cab structure  Pre-emptive Refurbishment   

 

 Selected Options and UIDs 

Defect Area  Option Associated UID 

Firefighting equipment  Pre-emptive Replacement   

 

 Selected Options and UIDs 

Defect Area  Option Associated UID 

Firefighting equipment  Pre-emptive Refurbishment 
      

  

Ventilation Pre-emptive Replacement   

Cab structure  Pre-emptive Refurbishment    

 

 Selected Options and UIDs 

Defect Area  Option Associated UID 

Firefighting equipment  Pre-emptive Refurbishment 
      

 

Exhaust (Unit A only) Pre-emptive Refurbishment    

Ventilation Pre-emptive Replacement  

Cab structure  Pre-emptive Refurbishment   

 

 Selected Options and UIDs 

Defect Area  Option Associated UID 

Exhaust  Pre-emptive Refurbishment   
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10.4.2 Table 44 summarises the preferred options for each cab identified for works in 2024 

and 2025. It highlights the individual and combined range of interventions per Cab 

related to specific and unique UIDs. There are a total of  interventions identified to 

be undertaken across  Cabs on seven sites in 2024 and 2025. 

Table 44: Years 4 and 5 Option Summary 
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11 Years 4 and 5 Options Cost Estimate Details 

11.1 Cost Estimation Approach 
11.1.1 NGT’s aim in estimating the asset health UM activities, is to provide cost estimates 

with the appropriate level of confidence and consistency, based on the available data. 

The preferred estimating methodology is where possible, use the out-turn actual costs 

data for works completed in RIIO-2 so far. To ensure the accuracy of the cost estimate, 

only the out-turn costs for activities completed with similar scope to the years 4 and 5 

interventions were used to derive the cost estimates. 

11.1.2 The scope and complexities of years 1 to 3 interventions and years 4&5 interventions 

were compared and normalised, by considering the costs associated with factors such 

as volume/size, engineering difficulties, location, access and asset condition. 

Variations in scope were estimated and then added to, or deducted from, the out-turn 

cost or to reflect future works accurately. 

11.1.3 If relevant historical out-turn cost data was not available, tendered prices were used 

where appropriate and available. The same level of rigour with regards to scope 

variation and other factors were followed to ensure consistency and accuracy. 

11.1.4 If neither historical out-turn cost data nor relevant tendered prices were available, the 

cost estimates would be developed by internal bottomup estimating methodology, 

using NGT’s unit cost library (for the rates components labour, plant and materials) 

combined with some price elements extracted from supplier prices of other works. 

NGT’s internal unit cost library is a compilation of labour, plant and materials unit costs 

collated from frameworks, tenders and contracts. 

11.1.5 Since the start of RIIO-2, new ways of working have been implemented and refined, 

which facilitated this structured approach to estimating years 4&5 costs. One of the 

benefits of this way of working is the ability to capture actual cost to the appropriate 

level of granularity at asset and intervention levels. For this purpose, the Unit Cost 

Schedule (UCS) was introduced in all our contracts and became a contractual 

requirement for all NGT suppliers to populate the UCS. The UCS is an excel template 

embedded in the supplier activity schedule, enabling the mapping of actual cost from 

how they are collated on site into asset intervenable units with associated cost 

differentiators. This allows the interrogation of cost and understanding the differences 

in cost for similar UIDs on different sites or assets.  

11.1.6 The UCS is kept up to date during the execution of the works, ensuring alignment with 

NGT’s core financial system (SAP) and the Work Breakdown Structure (WBS), to ensure 

the correct split between direct and indirect costs. 

11.1.7 All elements of the cost estimate, whether from historical out turn costs and current 

prices are in the same base-year and then converted to 18/19.  
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12 Business Case Outline and Discussion 

12.1 Business Case Outline Overview 
12.1.1 This section sets out the proposed investment plan for compressor cabs for the latter 

years of RIIO-2 (2024 and 2025). It demonstrates why the proposed investment levels 

and options for the identified compressor cabs are at the right level to ensure the health 

and reliability of these assets for the investment period and beyond. 

12.1.2 Compressor cab assets deteriorate over time. This in turn prevents them from 

performing their required functions and can also result in them no longer complying 

with current and future legislative requirements. The requirements to comply with the 

requirements of PM84 / ISO21789, the requirements of DSEAR as well as environmental 

permits, the arduous operating conditions means that these assets deteriorate with 

time and use which leads to their inability to perform their required function. 

12.1.3 Any failure or significant deterioration causes the associated compression to be 

unavailable and hence does directly affect the availability of the network and 

compression assets There is potential for inefficient operation of the NTS, increased 

operational cost and accelerated asset degradation due to compressor operating in 

sub-optimal conditions.  

12.2 Key Business Case Drivers Description 
12.2.1 The key drivers for investment in the compressor cab assets, as stated in Section 4.3, 

are: 

• Legislation - HSE Guidance PM84. 

• Asset Deterioration. 

• Environment. 

• Customers. 

12.2.2 The key drivers for investment in the fire suppression assets, as stated in Section 4.3, 

are: 

• Legislation – PSSR. 

• HSE Guidance Document PM84 / ISO21789.  

• Asset Deterioration. 

• Safety.  

• Policy. 
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12.3 Business Case Summary 
12.3.1 Options and identified interventions are based on condition-based assessments 

reviewed as part of NGT’s cab and fire suppression infrastructure rolling asset health 

plan, and bolstered by external cab condition survey reports, and CDPs. The specific 

interventions selected are driven by the specific defect/level of deterioration and 

specific identified means of resolving that defect/level of intervention. The costed 

option is therefore the one that has been selected to provide the most optimum asset 

management intervention to balance cost risk and performance and deliver on our 

consumer outcome. 

12.3.2 In appraising asset health investment, NGT has considered how the cabs related assets 

can impact on a number of outcomes:  

• Reliability risk  

• Environmental risk  

• Safety risk  

12.3.3 On failure, the compressor cab elements have an environmental or financial impact, 

this is shown in the consequences of failure in sections 7 and 8. However, failure of the 

enclosure can particularly impact the availability of the associated compressor.  

12.3.4 Maintaining the health of these assets is important in ensuring they continue to deliver 

the required capability. Specific outcomes associated with this investment are: 

• Meet legal requirements and agreed safety standards. 

• Ensure ongoing compliance with PM84 HSE / ISO21789 Control of Risk around Gas 

Turbine Enclosures. 

• Manage deterioration of the assets such that they do not limit availability, 

performance or cause damage to the gas turbines or safety systems.  

12.3.5 NGT’s proposed investment in the compressor cab assets will ensure that the required 

assets meet the needs of its customers. 

12.3.6 In order to deliver the outcomes for the investment period the Compressor Cab assets 

require a mixture of the intervention types defined in Section 10. The decision on the 

volume of each of the interventions required has been determined using the following 

methodology: 

• Where a compressor is required, there is a need for cab and fire suppression 

infrastructure to house and facilitate the safe running of that compressor.  

• The chosen approach is to be proactive in resolving issues ahead of further 

deterioration and failure while developing asset strategy based on learning from 

ongoing condition analysis. There needs to be a minimum level of pro-active asset 

intervention planned ahead of significant asset condition and risk. Risks and 

mitigations reviewed through the RIIO-2 period around gas turbine enclosures in 

line with HSE guidance and this approach will be continued through the 

investment period as these assets deteriorate with age and use.  

• To manage asset obsolescence in a planned manner. 

• A forecast of the number of repairs based on the historical information combined 

with the knowledge of the proposed replacement and refurbishment work. 
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12.3.7 A risk-based approach has been used to develop an asset-by-asset list of the 

appropriate type of intervention to be undertaken. This risk-based approach included: 

• Deliverability in terms of internal and external cost and resource 

• Issues and defects currently identified, through surveys, and those forecast to 

arise through the period. 

• Asset age, condition and impacts of deterioration and no investment. 

• Future need of the Compressor Unit. 

• Remaining Life of the Compressor Unit. 

• Compressor Unit Outages where staggering of work on and across sites is required 

to ensure local compression is available to meet demand scenarios 

12.3.8 The investment proposed is to maintain, and where possible reduce, the current risk 

profile across the network by remediating the highest risk currently identified defects 

together with those which are forecast to be identified during scheduled routine 

inspection and maintenance activities. 

12.3.9 The proposed mix of interventions and programme of work will have been set to 

maximise delivery efficiency. The intervention programme will be continually 

reassessed and reprioritised to mitigate the risk of not being able to deliver all the work 

planned for years 4 and 5 of RIIO-2. 

12.3.10 There are currently  separate interventions across  different cabs on  

compressor sites identified for intervention, in years 4 and 5 of RIIO-2, across the NTS.  

12.3.11 In developing interventions and plans and making decisions NGT has been fully 

cognisant of the need to develop plans that are value for money, acceptable, 

affordable and deliverable. 

12.3.12 No Cost benefit analysis has been completed as the technical option based on 

engineering judgement has been utilised. Investment in compressor cabs is essential 

to the safe and efficient running of NGT’s fleet of compressors. The investment is fully 

integrated with CE-AMP and provides life extensions for those cab infrastructures in 

line with the compressor Fleet Strategy. It is vital for the supply of gas to our customers 

that NGT compressors remain available and resilient to the demands and changes on 

the NTS as a whole and investment in our compressor cab infrastructure is essential to 

ensuring this availability is not compromised.  

12.3.13 The level of investment outlined in this paper will ensure NGT successfully manages 

asset deterioration and obsolescence, whilst meeting legal obligations and expected 

customer outcomes.  
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12.4 Network Risk Analysis Based on Proposed Work 
12.4.1 The Cab infrastructure theme is unique in that the vast majority of UIDs are in the A3 

NARMs category 1as the assets have a monetised risk but are not directly consequential 

for the movement of Gas across the network. They are instead supporting assets whose 

primary purpose is to move Gas around the network. All the UIDs proposed in this 

submission are in either in the A3 pot or are Non-NARM (i.e., ). All UIDs in 

the A3 pot deliver Long Term Risk Benefit (LTRB), but this is the not the primary driver 

for intervention and the structure of the A3 is such that LTRB is not the method of 

performance assessment. 

12.4.2 LTRB for the proposed interventions will be reported in FY23’s NARMs RRP as part of 

the forecast position, as the interventions are yet to happen. As expressed in the UM 

overarching document, the target adjustment for NGT is proposed to happen after the 

submission of the final UM.  

12.4.3 For the Asset Health reopener Ofgem have proposed a single NARM update at the end 

of the reopener process. 

  

 
1 A3 – Ring-fenced Project/Activity: this is work that will deliver Network Risk Outputs, but which is not within the 

scope of the NARM Funding Adjustment and Penalty Mechanism. The Network Risk Output associated with this work 

will not contribute to a company’s final ONRO 
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Appendix 1: Cabs Survey Reports and Supporting Information 
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Appendix 2: Cost Books 

 

Appendix 2-1: Overarching Summary (Cabs & P&E) 

Appendix 2-2: Cabs UM Costbook Final  

Appendix 2-3: RIIO-3 Cabs - Surveys and FEED Cost Book FINAL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




