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3.1.5 This submission follows Ofgem’s decision3 to proceed with the installation of a new gas turbine compressor unit and 

retain an existing unit with significant asset health investment to improve unit availability. The FOSR provided a 

summary of all the work performed to evaluate, cost and analyse a suite of feasible options available to maintain 

current levels of network capability and availability for customers.    

3.1.6 This EJP covers asset health interventions on the existing Unit A to address defects, obsolescence and 

safety/compliance gaps to ensure the unit can continue to provide reliable, safe service under the Medium 

Combustion Plant Directive (MCPD) Emergency Use Derogation (EUD) from 1 January 2030. 

3.1.7 To ensure the most robust and cost-effective approach for improving the operational condition of Unit A and 

securing reliable performance beyond 2030, NGT adopted a structured, evidence-based process. This involved 

commissioning a remnant life assessment (Appendix I) to understand the condition of Unit A including Reliability 

Availability Maintainability (RAM) studies which evaluated the unit against key performance metrics and identified 

measures needed to ensure the unit attains the required levels.  

3.1.8 Subsequently, a targeted asset health assessment of Unit A was carried out by a Main Works Contractor (MWC) and 

specialist subcontractors. The scope of this aimed to categorically establish the current condition of mechanical and 

electrical assets associated with Unit A by undertaking detailed inspections and tests. Based on the findings which 

included assessing compliance with legislation and standards and supportability constraints, the MWC provided 

recommended interventions.  

3.1.9 The MWC recommendations were reviewed by NGT Subject Matter Experts (SME) and site operators in 

collaboration with the MWC to determine the most effective solution to address the problems found in line with the 

Wormington Compressor Emissions Final Preferred Option. 

3.1.10 On completion of the iterative optioneering process, interventions were further scoped and a costed portfolio of 

work derived.  

3.1.11 This EJP requests funding to undertake the refurbishment programme to ensure Unit A is able to continue operating 

as required and to sustain the resilience of Wormington compressor station. It interacts with other documents to 

form the Wormington reopener submission pack as illustrated in                                                                   Figure 3 

below.  

 

 
                                                                  Figure 3: Wormington MCPD Reopener Submission Pack 

 

 

 

 

 
3 www.ofgem.gov.uk/decision/decision-wormington-compressor-emissions-final-preferred-option 
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4.1.14 The lube oil systems comprise several sub-assets such as bulk tank, heat exchangers, pumps, direct current (DC) and 

alternating current (AC) motors, civils structures and control and instrumentation assets.                                                      

Figure 7 below shows the lubrication system assets. 

4.1.15 Lubrication systems are crucial to gas compression as a failure during compressor operation leads to excessive heat 

and friction, causing component wear, bearing failure, or even seizing. This results in costly repairs, unplanned 

downtime, decreased efficiency, increased energy consumption, and potentially irreparable damage to critical 

parts. In some cases, inadequate lubrication can also lead to safety hazards from equipment failure or contaminated 

air quality.  

 

 
                                                     Figure 7: Lubrication System  

Dry Gas Sealing System 

4.1.16 Unit A utilises a dry gas seal system which is a non-contacting mechanical sealing arrangement which prevents gas 

leakage along the compressor shaft. Filtered discharge gas is directed into the seal chamber where it establishes a 

thin, high-pressure gas film separating the rotating shaft from the stationary seal housing faces. Failure of dry gas 

seals result in gas leakage which could be ignited causing a high risk of fire and explosions. It is, therefore, important 

to ensure the sealing mechanism is reliable to ensure the unit is available and can operate safely.  

Pipework / Lines 

4.1.17 Unit A pipework / lines in scope of this EJP include:  

• Compressor Suction Line. 

• Compressor Discharge Lines.   

• Vent and Drain Lines.  

• Compressor Anti-Surge Recycle Line. 
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4.1.18 As part of this submission, NGT and the MWC completed Ultrasonic Testing (UT), Eddy Current Crack Detection 

(ECCD), Long Range Ultrasonic Testing (LURT) to confirm lines integrity. Failure of compressor lines results in loss of 

containment which impacts on personnel safety and station capacity to compress gas.  

Compressor Acoustic Building (CAB) 

4.1.19 Unit A is housed in a CAB which is made up of a weather-tight and noise attenuating enclosure, an air intake for the 

combustion air into the gas turbine, a ventilation system to maintain safe and operable conditions within the 

enclosure and an exhaust system to compliantly remove combustion gases and attenuate noise. Each system 

comprises multiple mechanical and electrical components which must be suitable for the operational conditions of 

the CAB. The general arrangement of a CAB and its major sub-assets is shown in Figure 8.  

 

Figure 8: Compressor CAB Sub-assets 
Fire Suppression System 

4.1.20 Unit A CAB has a Fire Suppression System (FSS) to extinguish fires within the enclosure to prevent fire escalation and 

minimise risk of injury to personnel and damage to plant, equipment, and environment. The existing FSS on Unit A 

CAB is a HI-FOG water mist system which utilises water and nitrogen cylinders as shown in Figure 9. If the FSS is not 

available, the Unit cannot be operated. 

 

 

 

 

 
Figure 9: Water Mist Kiosk and Cylinders 

 
Wormington Unit A Asset Health - Electrical Sub-Assets Summary 
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Low Voltage (LV) Switchboards 

4.1.21 The first stage of the electrical reticulation system is the LV switchboard which is fed from the main site supply 

transformer. The LV2 switchboard was originally installed to supply power to the 415V AC MCCs, the AC Unit 

Services Distribution Boards (via DB14 and DB15) and the 110V DC charger system. It has several cubicles with 

outgoing circuits to different auxiliaries as shown in Figure 10.  

 
Figure 10: LV Switchboard (LV2) 
Motor Control Centres (MCC) 

4.1.22 MCCs are used for downstream distribution to LV loads, mainly electric motors. Typically, these MCCs are indoor, 

metal-clad, air-insulated equipment incorporating Air Circuit Breakers (ACB), Moulded Case Circuit Breakers (MCCB), 

fuse switches and motor starters. The scope of this paper covers 415V AC and 110V DC MCCs.  

4.1.23 MCCs are critical for the operation and maintenance of all electrical motors installed within the unit. Failure of MCCs 

would cause loss of critical motive power to motors and pumps required to safely and effectively operate the Unit. 

Figure 11 shows the Wormington Compressor Station AC and DC MCCs which supply power to downstream AC and 

DC motors respectively.  

 
Figure 11: AC MCC (Left) and DC MCC (Right) 
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5.1.2 Considering these drivers, a remnant life assessment study was conducted in 2023 which aimed to evaluate asset 

condition, supportability, and remaining life of both Units A and B with checks against applicable standards and 

specifications. This is provided in Appendix I.   

5.1.3 Following this, United Infrastructure (UI) undertook a targeted survey of Unit A within the Regional Asset Health 

Framework to carry out inspections and tests in collaboration with competent subcontractors. The asset health 

survey report is provided in Appendix B which includes a list of the standards and specifications the assessments 

were made against. 

5.1.4 The asset health assessment approach integrated multiple data sources and techniques to provide robust 

evaluations including:  

• Photographic Documentation - High-resolution images were captured across the plant to visually 

document the current condition of equipment and infrastructure. These photographs provide a detailed 

record of visible signs of wear, corrosion, and deterioration. 

• Non-Destructive Testing (NDT) - Advanced inspection techniques were utilised to detect flaws, cracks, 

corrosion, or structural issues that could compromise safety or performance. 

• Failure Impact and Criticality Analysis - Assessing the impact of potential equipment failures on system 

reliability, safety, and overall plant operations. 

• Arc Flash Assessment using the Electrical Transient Analyser Program (ETAP) - Arc flash hazard analysis 
was conducted to evaluate potential personnel safety risks on existing electrical equipment and ensure that 
appropriate protective measures were in place to mitigate safety concerns. 

• Insulation Resistance and Continuity Testing – Specialist contractors conducted a range of electrical testing 

to ensure operational reliability and compliance with safety standards. 

RAM Model 

5.1.5 As part of the remnant life assessment (Appendix I), RAM analysis was undertaken to evaluate the reliability and 

availability performance of Units A and B and the potential performance improvements following asset health 

interventions. This was conducted in accordance NGT management procedure T/PM/COMP/20. The primary 

objectives of the RAM analysis were: 

• To determine the operational availability of the system over the anticipated remnant life against a targeted 

95% availability including a maximum of 14-days planned maintenance outage. 

• To ensure that an aggregated Mean Time Between Failure (MTBF) for the Unit of at least 2000 running-

hours. 

• To ensure that failure-to-start occurs in less than one-in-200 operations. 

5.1.6 The RAM analysis also aimed to: 

• Identify key critical components in the system and events responsible for reduction of the overall 

operational availability of the system. 

• Quantify the potential improvements to operational availability in a CAPEX/OPEX balance between asset 

health investment and availability gain. 



 

 

National Gas Transmission  |  Wormington Compressor Emissions Re-Opener  |  Version: 1.0  | OFFICIAL COMMERCIAL SENSITIVE 22/45 

5.1.7  

  

5.1.8                                                                       Figure 15 summarises the most common contributors to Unit unavailability, 

with outage events presented with their relative loss of availability in percent. 

 

 
                                                                      Figure 15: Top Unavailability Contributors, Reference Case, Unit A 

5.1.9 The RAM study revealed aspects of Unit A which need asset health improvements to meet the required availability 

level. Recommended scope within this paper, therefore, targets the specific, areas which can improve the 

performance of Unit A.  

Mechanical/Structural Sub-Asset Health Survey Report Summary and Real-life Examples  

5.1.10 This sub-section presents a summary of the findings of the mechanical and structural aspects of the asset health 

surveys including examples to illustrate the current condition of Unit A. The full survey report included in Appendix B 

provides detailed findings. 

5.1.11 Station Fuel Gas System – PRA Skid (Valves, filters, pipework) 

• Valves – There is excessive surface corrosion on valves and fittings. All Manual Isolation and Slam-shut 
valves (MD-type) are obsolete, with no spare parts available. Beyond obsolescence, the configuration of 
manual isolation valves also restricts individual equipment isolation to a non-compliant single valve 
isolation. 

• Filters – Filters have a cast body design and over 30 years in service, resulting in material deterioration and 
future re-certification. The cast construction precludes reliable thickness monitoring, increasing failure 
risk.  

• Pipework - There is localised coating degradation on governing streams. Due to the service length of 
pipework, the current coating system is ageing with forecasted long-term adhesion and durability based 
on sound engineering principles.  

 
5.1.12 In Station Fuel Gas Supply system – the prevalent defects on this fuel gas system are: 

• Active crevice corrosion and coating failure at the U-bolt cradle support.  

• Surface corrosion under deteriorated coatings at flange faces.  

• Degraded coating and environmental-associated wear at pipe bends and supports. 

• Minor damage to the vertical pipe-to-soil sealing collar, which based on expected service will compromise 

long-term protection. 

• Surface corrosion on valves, particularly at bolting and flange interfaces. 

• Evidence of hydraulic oil staining on the actuator reservoir, indicating an early-stage leak or seal failure. 

5.1.13 Out Station Fuel Gas Supply Pipework – Ultrasonic Testing (UT) readings identified low wall thickness. The valve 

actuator cabinet and oil reservoir show visible deterioration of coating, requiring refurbishment to prevent further 

degradation. An uncoated blind valve flange was observed in the outstation pipework which represents a 

vulnerability requiring inclusion in the recoating programme.  

5.1.14 Station Fuel Gas (Water Bath Heater) – There is a single-point failure risk across both Units A and B, preventing 

engine restart if the heater fails. Low fuel gas temperatures are being experienced with the current configuration 

which is a major risk factors for gas generator blade failure. Other major findings are:  

• Coating failure and localised corrosion at vent lines, outlet nozzles, and relief components. 
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• Missing vessel ID on nameplate, breaching regulatory requirements (PSSR 2000). 

• Cracked plinth and missing anchor bolt at saddle support, affecting mechanical stability. 

• Instrument panel joint corrosion and gas odour, requiring resealing and follow-up inspection. 

• Unresolved solenoid valve reliability due to frequent open and closure and lack of modular replacement 

logic. 

 

5.1.15 Unit Fuel Gas System- The existing fuel gas system is largely comprised of pit and external pipework which are 

predominantly corroded with coating failures. Pit pipework has small-bore branches within the pit which are in poor 

condition, especially at flange-to-flange interfaces. The gaskets are heavily degraded and at risk of failure. External 

pipework between the pit and the CAB wall showed heavy external corrosion and pitting, with effective remaining 

wall thickness (ERWTs) as low as 4.7mm as a compared to a normal thickness of 7.5mm. This is significant thickness 

loss which will result in sudden failure. The pipework transitions to stainless steel only immediately before 

penetration of the CAB wall, however, T/SP/COMP/33 Section 7.7.7 recommends stainless steel after the filter to 

prevent any internal pipe corrosion products from being carried forward into the gas turbine.                              Figure 

16 shows the level of corrosion on the Unit fuel gas system. 

 

 
                             Figure 16: Unit fuel Gas system coating failure 

5.1.16 Instrument Air System - Surface corrosion and pitting of up to 1.0mm deep at elbows, flanges, and tee branches is a 

major concern as it will result in pipe failure without intervention. Branch valves, though visually intact, are located 

in a confined, moisture prone area and are of a similar age to the original pipework. 

5.1.17 Station Lube Oil System - Major asset health findings of the station Lube Oil System includes: 

• Localised Corrosion Under Insulation (CUI) and internal thinning, particularly on the east dished end, with 

thickness readings as low as 4.7mm. The minimum required wall thickness is 6mm. 

• The presence of corrosion, pitting at multiple nozzles, and degraded coatings indicate ongoing 

deterioration. 

• Saturated insulation, degraded coatings, and light atmospheric corrosion at soil-to-air interfaces. This 

drastically reduces its ability to insulate resulting in energy loss and structural damage.  

• The pipework system, constructed from carbon steel (API 5LB), has extensive surface corrosion, particularly 

in the pit and local to the Lube Oil Tank.                                        Figure 17 shows the general condition of 

lube oil pipework. This ultimately results in pipe failure, loss of lube oil and environmental incidences.  
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                                       Figure 17: General condition of lube oil pipework (left) and Flanges (right) 

5.1.18 Unit Lube Oil System – Main findings associated with the Unit Lube Oil System include: 

• Water ingress due to poor vent design and low operating temperatures continues to result in elevated 

moisture levels in oil samples, posing a threat to lubrication quality and equipment longevity.  

• Lack of maintenance spares for critical pressure control components further compound system 

vulnerabilities. 

• Recurring trend of oil contamination, elevated acid levels, water ingress, and associated component 

reliability issues. 

5.1.19 Hydraulic Oil System - Most notably, the submerged AC and DC hydraulic oil pumps, which are critical to system 

function are obsolete. The associated motors are no longer serviceable as maintenance spares were confirmed to be 

obsolete, thus affecting maintainability. The Hydraulic Oil Tank lacks a manufacturer nameplate, constituting a 

compliance gap under relevant pressure system legislation (PSSR). There is also significant coating degradation.  

5.1.20 Dry Gas Seal System –Equipment such as filter vessels is now difficult to maintain and inspect because of its original 

design and manufacturer. These issues must be addressed to maintain regulatory compliance and ensure continued 

assurance over the asset's operating life. 

5.1.21 Compressor Suction Line (Common Header) –The manual isolation valve has a known sealing problem when 

required to isolate. Overhauling this valve would require intrusive cutting, dismantling, re-welding, and 

recertification activities which, due to age and uncertainty over internal condition, may not provide sufficient 

assurance of future performance.  

5.1.22 Compressor Suction Line (Pit) - Branch pipework, which is largely uncoated, particularly within the pit area exhibits 

widespread surface corrosion. Without appropriate intervention, this degradation could advance to more serious 

metal loss. Overhauling the isolation valve would require intrusive cutting, dismantling, re-welding, and 

recertification activities which, due to age and uncertainty over internal condition, may not provide sufficient 

assurance of future performance.  

5.1.23 Compressor Suction Line – Acoustic Enclosure (Lobster Back) - localised coating breakdown was observed near a 

flanged joint and on a small-bore branch connection (Error! Reference source not found.). Without intervention, 

continued coating breakdown will occur with subsequent corrosion.  

 
                                                 Figure 18: Coating breakdown on Acoustic Enclosure Flange 
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5.1.24 Compressor Anti-Surge Recycle Line - Carbon steel line connects the discharge line to the suction line, via an anti-

surge recycle valve which ensures a minimum flow through the compressor to prevent the compressor from surging. 

The inspection included visual assessment, UT, and ECCD on selected welds. Grit contamination observed in several 

flanged joints, poses a risk of crevice corrosion and bolt degradation. Surface corrosion is present on some holding 

down bolts, which affects long-term support integrity if not addressed. Surface-breaking linear defect is present at a 

critical stress concentration point on a pressure-retaining nozzle of the anti-surge recycle valve actuator reservoir 

which is an imminent point of failure. This is a threat to the pressure integrity and operational safety of the vessel.  

5.1.25 Fire Suppression System - The fire suppression system was assessed by a specialist, and a detailed report is provided 

as part of the Asset Health Survey report (Appendix B). In summary, survey findings revealed that:  

•  which does not comply 

with NFPA750 (Standard on Water Mist Fire Protection Systems).  

• Refurbishment of the existing system is not recommended as this would require a significant increase in the 

number of cylinders to achieve the required discharge time. Additional cylinders cannot be accommodated 

in the existing HI-FOG cabinet. This does not address several other asset health defects found on the 

existing system design.  

• In addition, the survey concluded that the existing skid location, combined with the method of suppression 

using water mist cylinders, has an inherent manual handling risk due to the requirement to manoeuvre 

cylinders in and out of the cabinet.  

• The recommended solution by the specialist is to replace the current system with an Electric Pump system, 

inclusive of a 4 m3 break tank which will meet the requirements of NFPA750. This is in line with the same 

principles adopted for all other compressor units with legacy nitrogen-based Fire Suppression Systems on 

the NTS. Elsewhere, a replacement programme to replace them with electric based system commenced in 

RIIO-T2 which will continue throughout RIIO-GT3.  

 

5.1.26 Vent Line (Pit) and Drain Line - This line has been in operation for approximately 36 years and external visual 

inspection and Non-Destructive Testing (NDTs) were carried out on the Unit A vent line and several localised 

deterioration mechanisms were identified. Most notably, Long Range Ultrasonic Testing (LRUT) conducted at the 

soil-to-air interface identified significant material loss along the vent line. This finding, although localised, was 

highlighted as a concern given the pipe’s age and duty. External corrosion is evident at exposed locations where the 

protective coating system had failed, particularly around a flanged joint. These exposed locations have become 

weak points on which the lines will eventually fail. The majority of this line has operated beyond typical design life 

for carbon steel vent systems operating in partially exposed environments. 

5.1.27 CAB sub-assets findings 

• Plenum Chamber: Multiple areas within the plenum cavity exhibited significant corrosion, particularly 

around drainage trenches, splitter supports, and internal structural flanges. Observed failures included 

cracked paint, rust scale at stitched welds, and deterioration around starter motor bracketry. The internal 

paint system has largely failed in floor-level drainage zones, leaving bare metal exposed to corrosion and 

failure. 

• Internal Structural Supports Behind Acoustic Panels: Corrosion was identified primarily along lower wall 

regions, especially behind the acoustic panel bases. Supporting members near floor level and panel 

interfaces exhibited advanced paint failure and surface rust. Cable pass-throughs showed sealing integrity, 

and welded brackets (e.g. for limit switches) displayed rust streaking and flaking paint. Bracket fixings and 

drainage-associated structures were common corrosion points, indicating long term moisture exposure at 

base levels.  

• Vent Intake Blister: Corrosion was visible along base interfaces and damper supports. Pneumatic clamps 

securing control-air lines were in place, but backing structures and damper plate seams showed rust 

initiation, particularly beneath the flange seams and around lower damp zones. All these compromised 

areas will result in metal failure and collapse of the blister.  

• Exhaust Blister: Internal inspection revealed heavier corrosion than at the vent blister. The support angle 

frames and structural fixings beneath the damped wall cladding were affected by long-term moisture 

exposure. Areas near floor contact showed consistent paint failure, and accumulated debris was present 

near the internal corner seams. 
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Electrical Assets Survey Report Summary and Real-life Examples     

Motor Control Centre (MCC) 

5.1.28 The MCC switchgears were supplied with the original plant and are showing signs of ageing. Due to the age of 

equipment, the form of construction does not meet the requirements of present Form 4 Type 7 as well as BS EN 

61439-1:2011.  

5.1.29 Form 4 Type 7 specifies the need for internal separation of busbars and functional units from one another when 

installing electrical control systems for safety reasons. Terminals for external conductors should not be located in 

the same compartment as the associated functional unit, but in individual separate, enclosed protected spaces, or 

compartments. The termination for each functional unit has its own integral glanding facility which avoids electrical 

faults and most importantly improves the safety of personnel. 

Distribution Boards 

5.1.30 The AC Unit Services Distribution Board has no identifiable OEM and was custom-built, from an earlier generation 

Schneider Electric Prisma enclosure.  

5.1.31 It was noted that there is lack of ‘finger proof terminals’ or ‘shrouds’, particularly on the panel backplane around the 

230V / 110V AC transformer. This does not align with the requirement for protection over live terminals, as per BS 

7671:2018.  

5.1.32 Spare parts are no longer being supported by the OEM, and the installed Merlin Gerin breakers are not supported by 

with maintenance spares. 

5.1.33 Some internal components, e.g. relays and switches, were noted onsite as heat damaged and contacts / housings 

were brittle with age. 

5.1.34 Does not comply with BS 7671:2018, which requires that live terminals be adequately protected to prevent 

accidental contact. 

5.1.35 Arc Flash -An arc flash is a dangerous release of energy produced by an electrical fault that ionises the air, allowing 

current to flow through it. Problems include:  

• During an arc flash event, temperatures can rise to tens of thousands of degrees Celsius in an instant. 
This immense heat vaporises surrounding metal, generates a powerful shock wave, and emits intense 
light. Together, these hazards pose serious risks to personnel, including burns, flying debris, and 
potential hearing or vision damage. A summary of this  

• A key measure of arc flash severity is the incident energy, expressed as the energy per area in cal/cm². 
The higher incident energy, the greater the level of personal protective equipment (PPE) required.  

• An Arc Flash Study was conducted for Unit A which involved analysing electrical systems to determine 
the incident energy level which quantifies the potential thermal energy exposure from an arc flash 
event and the required personal protective equipment (PPE) required.  

• The study identified arc flash hazards and estimated the likelihood of severe injury. The study 
determined where additional protections are needed. Arc flash hazards must be reduced to as low as 
reasonably practicable (ALARP). Electrical assets such as DBs should comply to BS EN 61439 and tested 
to TR 61641 which states requirements and tests for an arc ignition protected zone.  

 

5.1.36 Lube Oil Transfer Pump/Motor set - There is one transfer pump for 100% duty which is in an open space subjecting 

the motor to rain and adverse weather condition. The pump-motor assembly was installed in 1989 and it now 

exhibits discolouration and a weathered appearance. Both assets are obsolete with no OEM support. 

5.1.37 Lube oil tank Heater – The major investment driver for this asset is maintainability due to the unavailability of 

spares. The heater has been energised since installation and has surpassed its design life. 

5.1.38 AC Vent Fans – The major asset health issue is that the enclosure seals are damaged allowing water ingress into the 

cabinet. 
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5.1.39 AC Main Lube Oil Standby Pump - The OEM advised that the motor has a life expectancy of 20,000hrs with 

adequate maintenance. However, the current running hours are 34,902hrs and considering the criticality of the 

pump in lubricating the gas turbine shaft, it is critical to reduce the risk of failure. 

5.1.40 AC Gas Generator Hydraulic Oil Pump - Engagement with the OEM confirmed that this motor is have no 

maintenance spares. Failure of the pump would result in a long procurement and replacement time. 

5.1.41 Gas Generator (GG) Starter Motor – This motor is a custom-built, two-speed motor designed to start the heavy GG 

Avon turbine. The motor is 36+ years old against a standard design life of circa 25 years. There are visual signs of 

damage in the current state, stripped out of gland. This motor has non-standard winding configuration and will likely 

require a special order for replacement. The motor has been subjected to a high number of starts, running under 

heavy load conditions in rotating the GG shaft. The OEM confirmed this motor is obsolete, with no spares available. 

This potentially significant Mean Time to Repair (MTTR) if the motor fails. Starter motors are fundamental to 

achieving compliance with Unit Start Probability requirements.  

5.1.42 DC Main Lube Oil Pump - This motor was manufactured in 1974 and has undergone major refurbishments in the 

past. Major findings include:  

• Carbon brushes on the motor are approaching their maximum permissible wear limit and replacement 

brushes could not be sourced as they are no longer supported by the manufacturer. The asset is also 

custom made with no alternative brushes from other suppliers  

• Excessive brush wear increases the risk of electrical arcing and sparking, which may lead to overheating, 

accelerated commutator damage, and eventual motor failure. Such deterioration can compromise system 

reliability, increase maintenance costs, and pose potential safety risks.  

• OEM of this motor has since dissolved; therefore, the motor is obsolete, and any replacements will not be 

like-for-like creating significant risk for compatibility and lengthy MTTR.  

 

5.1.43 DC Emergency Vent Fan  

• It was identified during the inspection that the cable to the fan had been snagging within the gland collar. 

• The OEM confirmed that this unit is now obsolete, and no spares are available, risking lengthy MTTR. 

 

5.1.44 DC Hydraulic Oil Pump – Failure of the motor in operation could result in significant mechanical damage to the gas 

turbine unit due to loss of hydraulic oil supply. Carbon brushes on the motor are approaching their maximum 

permissible wear limit and replacement brushes have become difficult to source. The OEM has since been acquired 

by another manufacturer, ATB Morley, who no longer support the legacy design, therefore this motor has no 

maintenance spares support. The motor is configured in a 1x100% arrangement, performing the function of an 

emergency back-up. Therefore, there is a single point of failure and operational reliability of these motors is critical 

which requires addressing.  

5.1.45 Electrical heat tracing (EHT) - The defects listed below were identified:  

• Originally installed EHT has started to short to earth, across both the Air Filter Bypass Doors and the Thrust 
Unloader Tank, indicative of service life.  

• The Electrical Heat Tracing (EHT) thermostat has already been disconnected because it is shorted to earth.  

• Temperature cannot be regulated, and the EHT temperature is set to a constant temperature which is 

inefficient and could cause temperatures to fall outside of required parameters leading to failure of 

equipment and Unit trips. 

 
5.1.46 Electrical Space Heaters – Major asset health issues found with space heaters are listed below: 

• All the electrical space heaters in the gas turbine and compressor areas have bent and rusty cooling fins 

and heater bodies.  

• All space heaters are non-complaint with T/SP/EL/50 specifications. 

• The heaters have been in service for 36 years which is beyond their recommended design life. Furthermore, 

inefficient space heaters result in increased electricity usage during operation and has consequential 

impacts to Unit availability and asset deterioration.  
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5.1.47 CAB Lighting – Asset health and compliance issues have been identified during CAB lighting surveys. These are listed 

below: 

• Maintainability and Obsolescence – The current internal and external CAB lighting assets utilise fluorescent 

tubes which have been discontinued from manufacturing under the Restriction of the Use of Certain 

Hazardous Substances in Electrical and Electronic Equipment (2012) (the RoHS regulations).  

• Corrosion Issues – Corrosion observed at the electrical connections affects the Ex-rating fittings, increasing 

safety risks in hazardous areas. 

• High energy consumption - fluorescent lights consume significantly more energy compared to LED 

alternatives, leading to higher operational costs. 

• Existing Defects – there are numerous defects on lighting systems related to several lights within the main 

machinery module of the CAB which do not function.   

• Low Lux levels - In certain areas of the Turbine Room and Compressor Room Lux Levels are below 

recommended industry guidelines, due to defective lamps. 

 

5.1.48 Cables and Auxiliaries – Surveys revealed compliance issues listed below:  

• Cables are designed to outdated BS 6346 PVC Insulated Cables, 600/1000V with a solid or braided 

aluminium and are only Flame Retardant to IEC60332 part 1, BS4066 part 1. Current cable certification 

should comply to BS5467 cable specification and covers the requirements for low voltage armoured cables, 

both galvanised steel wire armoured (multi-core), and non-magnetic aluminium wire armoured (single 

core). 

• The outer sheaths of cables do not have reduced flame propagation characteristics in accordance with 

current IEC 60332 [31] and are not anti-vermin impregnated or provided with suitable mechanical means of 

anti-vermin protection.  

• Emergency escape lighting and emergency standby lighting circuits are not segregated from other power 

cables by the required 300mm in accordance with BS 5266. 

• The current earthing system does not comply with BS EN 60079-14 or BS 7671:2018 requirements for 

Equipotential Bonding of differing equipment. 

• The existing LV cables do not comply with current fire safety standards. Specifically, they are not 

constructed using flame-retardant, low smoke, zero halogen (LSZH) materials with cross-linked 

polyethylene (XLPE) insulation and steel wire armour (SWA). 

 

What the investment seeks to achieve 

5.1.49 The problems identified in the remnant life study, RAM model and asset health assessment clearly demonstrate the 

need to invest in Unit A for the ongoing safe and compliant operation in support of Wormington Compressor Station 

resilience required for the NTS. 

5.1.50 Overall, this investment seeks to address these problems by efficiently delivering an integrated package of works 

across the whole of Unit A in line with the strategic aims of the programme. 

5.1.51 Should the proposed interventions not be performed, impacts of failure become more likely and drive an increasing 

probability of unplanned unit outages which could adversely affect UK security of supply.  

How will we understand if the project has been successful? 

5.1.52 The project will be deemed successful when all asset health works are completed, the unit is returned to service and 

demonstrates reliable service as a back-up unit to Units C (VSD) and D (new unit). Furthermore, once the scope has 

been delivered, the asset will comply to the relevant technical specifications, safety, and engineering standards.  

5.1.53 Success will also be measured based on programme delivery including management of risks, budgets and schedules.  

5.1.54 Additionally, NGT Management Procedure (T/PM/G/35) incorporates the philosophy and general principles outlined 

in the Institution of Gas Engineers & Managers (IGEM) standard IGEM/GL/5 Edition 2 ‘Managing new works, 

modifications and repairs’ and serves to adopt its principles. Adherence to this will be demonstrated prior to the 

issuing of a commissioning certificates as per NGT Policy (RE/18) and the asset being handed back to the operator 
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Spend Boundaries 

5.1.55 This paper only covers Asset Health interventions which affect the operation of compressor Unit A at Wormington 

Compressor Station.  

5.1.56 The proposed investments are directly linked to defects and improvements identified as part of Asset Health survey 

reviews conducted by NGT and its MWC.  

5.1.57 The scope covered under this re-opener submission has been assessed against the RIIO-GT3 business plan to ensure 

no duplication of scope. Appendix C provides further detail on the interaction between this EJP and the RIIO-GT3 

business plan submission. 

5.1.58 There are also significant interactions between in-flight and planned projects such as the Western Import Resilience 

Programme (WIRP) and station cyber control system replacement projects. The funding of these projects remains 

separate from the scope of this EJP. 
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6 Options Considered 

6.1.1 Figure 19 provides a high-level summary of the steps taken to derive and assess options to address the issues 

presented in the Problem Statement section in this paper. 

 
Figure 19: High Level Optioneering Process 

6.1.2 NGT adopted a rigorous and structured optioneering process to ensure that multiple potential solutions were 

explored within the constraints of the project. This multi-staged approach aimed to ensure that decisions were 

technically sound and strategically aligned with the project objectives and site strategy. 

6.1.3 The process involved: 

• Comprehensive issue analysis at asset-level detail based on detailed surveys. 

• Leveraging the expertise of specialist contractors and delivery partners, combined with operational 
knowledge from site personnel and subject matter experts across NGT. 

• Collaborative workshops between NGT and the Main Works Contractor (MWC) to critically review 
recommendations against both technical and commercial criteria. 

• Integration of defect data, gap analysis, and equipment supportability constraints to ensure robust 
decision-making. 

6.1.4 By exploring multiple methods to address key drivers such as legislative compliance, adherence to standards, and 

mitigation of HSE risks, the optioneering process also considered system interactions, process dependencies, and 

alignment with ongoing projects. 

6.1.5 For each candidate option considered, further analysis was undertaken to assess the advantages and disadvantages 

and what the scope of interventions would likely entail. 

6.1.6 The outcome is captured in the intervention portfolio document (Appendix C) which provides a transparent 

evaluation framework detailing why certain options were selected and others discounted, along with clear linkage 

between proposed interventions, known issues, and long-term strategic objectives. 

6.1.7 The intervention portfolio provides rationale based on criteria including: 

• Intervention drivers 

• Dependencies 

• Survey findings and SME inputs 

• Site intelligence and Computerised maintenance management system (CMMS) defect data 
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7 Preferred Option and Project Plan 

7.1.1 The option selection process identified candidate interventions and evaluated them using a comprehensive 

methodology to address survey findings and ensure compliance with relevant legislation and standards. Based on 

these findings and recommendations from collaborative workshops, the preferred option is to deliver a programme 

of works across mechanical and electrical assets supporting Unit A. This aligns directly with the Wormington 

Compressor Emissions – Final Preferred Option, which highlighted the need for significant asset health investment 

to improve unit availability. 

7.1.2 Implementing targeted interventions - ranging from minor refurbishment to full replacement - will restore 

equipment integrity, maintain operational efficiency, and ensure safety standards are met in accordance with our 

obligations as a responsible operator. Together, this integrated package of works has been structured as a portfolio 

of activities that accounts for interdependencies, delivery constraints, and operational considerations. 

7.1.3 Across the mechanical asset base, major refurbishment was the most preferred intervention selected which will 

involve returning the asset to safe, operable states. Alongside these major refurbishments, minor refurbishment and 

replacement interventions will ensure the complex sub-systems associated with Unit A will be sustained for 

continued use. The interactions between these systems have been considered to ensure efficient work delivery and 

mitigate compatibility and process safety issues. Appendix C details why options were selected in detail.  

7.1.4 Similarly, electrical works must be aligned to ensure successful delivery. For example, cabling modifications will be 

required to support electrical asset interventions. It was evident from the optioneering process that replacement of 

electrical equipment was generally the preferred option.  

7.1.5 This approach will ensure that investment is delivered at the most efficient overall cost, however the need to deliver 

work within specific outage windows, procure specialist items from the supply chain, and coordinate with in-flight 

and upcoming projects creates a complex programme with substantial risk. Close collaboration with contractors will 

be essential to implement mitigation measures as necessary and maintain careful management throughout. 

7.1.6 Overall, the preferred option is to deliver a programme of interventions to resolve known failures, performance 

deficiencies, and non-conformances across Unit A. This will enable continued safe and reliable operation, maintain 

network resilience, and minimise unplanned outages and whole-life costs. 

 Project Scope 
7.1.7 The project scope follows the preferred option, with the interventions forming the basis of the volumes detailed in 

this section. The work scope includes:  

• Design, specification, and procurement of appropriate replacement sub-assets in accordance with NGT 

and relevant standards. 

• Programming and coordination of works with coinciding site activities. 

• Temporary works including civils and groundworks. 

• Removal and replacement of life expired and defective sub-assets. 

• Refurbishment of defective assets and systems. 

• Welding and NDT activities. 

• Site Acceptance Testing. 

• Commissioning works. 

• Reinstatement works. 

• Collation and archiving of handover spares and records. 

• Records and asset data updates.  
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8.1.13 All quotes from the MWC have been included in the Contractor Cost Methodology Report (Appendix D)  

8.1.14 NGT costs (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 to determine the optimum / efficient resources required to support each stage. Resourcing has been 

identified through several key sources:   

• Assessment of governing specifications and standards (e.g. BP/133G) which define 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).  

 

8.1.15 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. This helped us determine the necessary NGT resource requirement  

8.1.16 Supporting narrative and granular cost details of NGT direct roles and their project responsibilities are contained 

within Appendix A. 
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8.1.25 This programme of works remains aligned with the original FOSR intent: ensuring Unit A can operate safely and 

reliably under derogated conditions to provide resilience and maintain gas supply at required volumes and 

pressures. The revised scope addresses critical asset health risks and compliance obligations. 
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