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3 Introduction 

3.1.1 This EJP provides justification for the proposed RIIO-GT3 interventions in our 10-year valve investment programme. 

These investments have been developed to manage the health of valves across the NTS, addressing defects, and 

safety concerns. 

3.1.2 Valves are required to ensure compliance with PSSR (Pressure System Safety Regulations), GS(M)R (Gas Safety 

(Management) Regulations) and PSR (Pipeline Safety Regulations) to enable safe isolation of assets for maintenance, 

project activities and in emergencies. Addressing defects across the valves’ population ensures compliance with 

legislation, addresses safety concerns, addresses redundancy, and seeks to reduce environmental emissions from 

valve leaks. For NRVs, the main driver is to maintain asset health in line with maintenance procedures and Original 

Equipment Manufacturer (OEM) guidance. 

3.1.3 Learning from investment development and submission experience in RIIO-T1 and RIIO-T2, we have moved from a 

qualitative and quantitative decision approach to a data driven asset management approach. The valves programme 

is a bottom-up plan built on existing defects to ensure valve assets can perform their critical functions across the 

NTS. Increase in investment requirements in RIIO-GT3 (from RIIO-T2) include the following: 

• New interventions in the valves RIIO-GT3 plan like NRV replacements, block valve modifications to break valves out 

of pits, stopples & bypasses, strip and condition assessments etc. These new interventions total £32.6m. 

• The addition of a larger volume of block valve replacements, which is an intervention to resolve several asset health 

defects on our block valves, also added to the cost increase (£26.7m in RIIO-GT3, compared to £3.3m in RIIO-T2). 

• Repeated interventions from RIIO-T2 costing more in the RIIO-GT3 plan is another reason for the price increase. This 

is due to us having outturn costs from RIIO-T2 which reveal delivery costs have been more significant than initially 

forecast. This has been attributed to access issues required to remediate defects on certain valves e.g., complex 

isolations or maintenance facilitation devices required, excavations for buried valves, pit breakouts/modifications 

etc. 

3.1.4 Interventions developed are from known valve defects, redundant valves, and known issues with valve safety, 

availability and maintainability to ensure risk levels were maintained across the network. 

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

Business Plan Commitments (BPCs). More information on our AMS and a description of our commitments is 

provided in NGT_A08_Network Asset Management Strategy_RIIO_GT3 and our BPCs are detailed within our 

NGT_Main_Business_Plan_RIIO_GT3. These BPCs include: 

• Meeting our critical obligations every hour of every da 

• Ensuring world class safety levels of our workforce and the public. 

• Delivering a resilient network fit for the future. 

3.1.6 The decisions made upon assessing the Valve investments as part of Valves Investment Decision Pack (IDPs) have 

interactions with other Investment Decision Packs. These are shown below: 

• NGT_EJP19_Civils_RIIO-GT3 – Block valve replacements will involve bringing the bridle above ground if the bridle 

were buried or in pits. This means that there will be an increased risk to the public if pressurised assets are easily 

accessible. Upgraded fencing was therefore required to contain the pressurised assets. 

• NGT_EJP18_Pressure Vessels_RIIO-GT3 – If defects aren’t remediated for PIG (Pipeline Inspection Gauge) trap 

isolation valves, the valve may not be operable and therefore cannot be used to isolate the PIG trap to conduct PSSR 

inspections. 

• NGT_EJP17_Pipeline_RIIO-GT3 – If defects aren’t remediated for critical valves for In-line inspection (ILI) runs such 

as PIG trap isolation valves, block valves and feeder valves, this may lead to deferral of the inspection. 

• NGT_EJP02_Site Assets - Preheating, Filters & Pipework_RIIO-GT3 – Replacing filter isolation plug valves with 

double block and bleed (DBB) valves as discussed in this paper will enable effective isolations to carry out filter 

maintenance as part of PSSR. If these plug valves are not replaced, it could impact on maintenance. Block valve 

replacements will typically involve breaking out pits. Pit breakouts have been developed separately from this EJP. 
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5.2 What is the outcome we want to achieve? 

5.2.1 We are seeking funding through this submission to ensure that the following outcomes are achieved for valves with 

interventions assigned as per NGT_IDP10_Portfolio EJP Valves_RIIO-GT3: 

• Meet legal requirements, agreed safety standards and industry guidance. 

• Valves recommended for intervention are able to perform their critical function of isolation of pipework and pressure 

vessels for planned maintenance or in the event of an emergency. 

• All safety concerns for site operations with maintaining are eliminated. 

• Improved understanding of the efficiency of valve repurposing and therefore if an extensive repurposing program is 

beneficial for the consumer. 

• To reduce environmental emissions from valve leaks. 

• Decommissioning of redundant valves to reduce potential asset health investment on assets that provide no purpose 

and doing this later puts the cost on future consumers which saw no benefit from the assets. 

5.3 How will we understand if the spend has been successful? 

5.3.1 The spend will have been successful if all issues discussed above are addressed. 

• Valves compliant with legislative requirements of PSSR, PSR and GS(M)R. 

• To ensure the effective maintenance of NRVs to provide their function in line with OEM guidance. 

• Reduction in risks across NARMs service risk levels. 

5.4 Narrative real-life example of the problem 

Effective isolations on valves 

Pig trap isolation valve not sealing in  to Saltwick In-Line Inspection (ILI) run 

5.4.1  did not seal (4th December, 2022) which meant the PIG trap couldn’t 

be isolated, vented and purged for the PIG to be removed safely. This meant the ILI run couldn’t go ahead as planned 

and had to be rescheduled incurring additional costs. Other maintenance activities had to be moved around to 

accommodate the re-planned inspection, and there was wastage in time, resourcing & cost due to mobilising 

technicians to site. This ultimately has impact on consumer costs. 

Leaking valves 

Stem seal leaks 

5.4.2 Figure 2 below shows wear on the stem of the . The valve has been in service since the 

system’s commission on 1st January 1972, meaning it would be over 50 years old in 2024. The valve was removed 

from the network due to an integrity concern with the valve body in June 2023. 

5.4.3 As part of investigation the valve was dismantled to get an overview of the general condition of the valve. One of the 

issues noted was that the stem is worn which likely contributed to the leak. Whilst this was not known to be leaking 

prior to removal from the networks it indicated the condition of valves of similar age and wear. These valves will often 

leak which cause negative environmental impacts to consumers. 

5.4.4 As of late 2023 the vendor of replacement parts [  valve] has gone into liquidation thus if we had wanted to 

repair this at the time, we would have struggled with obtaining spares. This would have prevented refurbishment of 

valves and would have required replacing the valve with a new one. 



13/51 National Gas Transmission | NGT_EJP22_Valves: Valves_RIIO-GT3 | Issue: 1.0 | December 2024  

 
Figure 2: Leaking stem due to wear 

Valve maintainability 

5.4.5 Valves at  are located in pits with insufficient space and without the provision of access ladders to 

undertake safe maintenance activities. Confined space of the pits also makes them susceptible to flooding. Not only 

does this accelerate corrosion on valves and pipework, but delays maintenance and isolation procedures whilst the 

pits are drained before valve operation. This may also lead to an upstream valve being used instead, extending the 

isolation boundary and causing negative environmental impact as more gas needs to be vented. Images are shown 

in Figure 3 below. 
 

Figure 3: Insufficiently sized pit for valve maintainability 

Redundancy 

5.4.6 . The site is used as an isolation point for gas flows along this 

feeder. Image is shown in Figure 4 below. 

5.4.7 The block valve arrangement consists of three ball valves on the mainline each of which are in pits. The valves are in 

very small pits so safe access and egress into the pits is a problem. Pits are not designed to current safe design 

standards. 

5.4.8 The valves also do not have vent and sealant lines installed so trying to recover the valve through injecting sealant is 

not possible. Within the space restrictions installing these assets within the space constraint is not possible. 

5.4.9 A needs case assessment was completed, and it was confirmed there is no strategic necessity for this site,  

. Therefore, it was confirmed as 

redundant. It is important to decommission redundant valves across the network, so consumers do not pay for 

inspection and maintenance for valves that serve no purpose for network operation. 
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5.5 Project Boundaries 
Figure 4: Woodbury redundant block valve 

 
5.5.1 The proposed spend in this EJP are all identified interventions on valves and NRVs installed on the NTS to keep them 

safe and operational over RIIO-GT3. 

5.5.2 Outside the scope of spend in this EJP are: 

• Valve interventions specifically at the St Fergus gas terminal – these will be covered under the NGT_EJP29_St 

Fergus: Valves and Actuators_RIIO-GT3. 

• Valve replacements at the Bacton terminal will be covered in the Bacton reopener submission. 
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Probability of Failure Data Assurance 

6.1.12 Probability of failure data presented above has been determined based on our Defect Management System. An 

extract from the system was undertaken in July 2023, with data analysis undertaken based on the columns of data 

exported from the system. 

6.1.13 The NARMs Probability of Failure data was sourced from a Power BI dashboard, with data supplied from our 

Copperleaf asset management decision support system. 

6.1.14 Defects were collected for each valve and a methodology determined to assign cost effective interventions to the 

valves. The interventions were verified by technicians from Site Operations to ensure they remediated defects of 

key valves on our operational sites. 
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7 Consequence of Failure 

7.1.1 Without appropriate level of investment, valves will not be able to operate and will fail to conform to the legislative 

requirements of PSSR, PSR, GS(M)R. 

7.1.2 Failure to invest in defective valves to remediate the defects will result in the performance of the valves continuing 

to deteriorate due to mechanical wear, component failure, corrosion, and electrical failure. This deterioration will 

increase with duty and asset age. 

7.1.3 The consequence of an NRV failing due to loss of integrity may be catastrophic to plant and people. Their presence 

on compressor suction and discharge pipework could impact compressor availability which would be detrimental to 

the wider NTS. If an NRV fails, any debris could damage the compressor and end up in the broader pipeline network. 

Recovery of debris from pipeline network can be difficult. Flanged components in the flow path would require 

removal to facilitate access for inspection and retrieval of debris. It might also be necessary to excavate and cut 

pipework open to facilitate retrieval or use inline inspection. These all have impacts to the network’s ability to 

transmit gas, will lead to more environmental emissions, and ultimately have higher cost impact to consumers due 

to expensive operational costs. 

 
Baseline risk changes for valves across RIIO-GT3 

7.1.4 Figure 6 below presents the modelled baseline risk over RIIO-GT3 for valves assuming no investment in the period. It 

shows that for valves, monetised risk starts in RIIO-GT3 at £15.7m and ends at £19.7m during the period, an increase 

of ~25%. 

 

Figure 6: Baseline risk for valves across RIIO-GT3 
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8 Interventions Considered 

8.1 Interventions 

8.1.1 In considering the available Interventions, our objective has been to develop a plan that balances and optimises 

cost, risk, and performance and maintains an appropriate level of risk across all Interventions in the valve assets 

programme. 

8.1.2 Deferring spend was not considered due to the need to address all problems and limit the increasing risk across 

valves. 

8.1.3 The following Interventions have been considered to address the various problem statements articulated in Chapter 

5 [(1) – Effective isolations on valves, (2) – Leaking valves, (3) – Valve availability & Spares, (4) – Valve 

maintainability, (5) – Redundancy, (6) – Safe isolation of pressure vessels, (7) – Asset deterioration of NRVs]: 

• Counterfactual (Do Nothing) 

• Refurbish Asset / Replace Asset (Problem Statements 1, 2, 6 and 7) 

• Interventions addressing redundancy (Problem Statement 5) 

• Interventions addressing valve availability (Problem Statement 3) 

• Interventions addressing valve maintainability (Problem Statement 4) 

Counterfactual (Do Nothing) 

8.1.4 For Problem Statements 1 and 2, this option involves carrying out enhanced maintenance to fix the valve. These are 

OPEX activities including flushing the valve, injecting sealant into the valve to help it seal and removing debris from 

the valve stops. If enhanced maintenance can resolve the issues on the valve, there will be no need for CAPEX 

investment. If it cannot, a defect will be raised, and CAPEX investment will be needed. 

8.1.5 For Problem Statements 3 – 7, this involves no further actions to address the issues. This means: 

• Problem Statement 3: Keeping no strategic spares of valves internally, and not carrying out any strip and condition 

assessments of defective valves when they have been removed. 

• Problem Statement 4: Leaving valves in pits and not breaking them out. Not employing alternative maintenance 

facilitation techniques. 

• Problem Statement 5: Not decommissioning any redundant valves or block valve sites. 

• Problem Statement 6: This option involves no replacement of the valve that currently isolates filters for 

maintenance. Its suitable for ball valves as they can provide suitable isolations for pressurised equipment but not for 

plug valves as they won’t be able to provide safe isolations. 

• Problem Statement 7: This involves conducting functional checks for NRVs in accordance with maintenance policy 

and does not include performing more in-depth inspections such as non-destructive testing involving specialist 

equipment and vendors offsite. 

8.1.6 The benefit for this intervention in all cases is there are no CAPEX costs. Action is taken only to conduct required 

maintenance or to simply monitor the condition of the assets. 

8.1.7 The downside is this intervention involves the following: 

• Problem Statements 1 and 2: If enhanced maintenance isn’t successful, defective or leaking valves will be unable to 

safely carry out their critical functions of isolating sections of the NTS for planned maintenance or in the event of an 

emergency. 

• Problem Statement 3: No strategic spares in the event of a new valve being needed in RIIO-GT3 and long lead times 

could make it difficult to obtain valves. Without strip and condition assessments, there will be a lack of 

understanding of repurposing viability for valves on the network. 
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10 Business Case Outline and Discussion 

10.1 Key Business Case Drivers Description 

10.1.1 Valve assets (valves, NRVs, actuators, pressure control & flow control valves) deteriorate over time and with use. 

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. 

10.1.2 Therefore, in developing our desired outcomes we have considered the impact of the following drivers for 

investment on valve assets: 

• Legislation requirements 

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

• Change of operational requirement (redundancy) 

• Obsolescence 

• Health and safety 

• Decommission and remove assets that are no longer required to manage overall whole life cost and risk. 

• Reducing the environmental risk of emissions 

 
10.1.3 Managing the number of defects that are being raised on our assets is important in ensuring they continue to deliver 

the required network capability. Our proposed investment in the valve assets will ensure that we maintain an 

appropriate level of risk across all these outcomes. In developing our plans and making our decision we have been 

fully cognisant of the need to develop plans that are value for money, acceptable, affordable, and deliverable, whilst 

achieving a suitable level of risk of our aging assets. 

10.2 Business Case Summary 

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

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

Copperleaf Portfolio Optimisation tool. 

10.2.2 Only interventions assigned to an asset have been assessed in the CBA because no benefits can be applied to 

interventions that are assigned to various locations (i.e., Based on forecast defects). 

10.2.3 A variety of technical interventions have been considered and combined to create a range of CBA options, the 

results of which are presented in Table 30 below. 
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In Figure 7, we have plotted the cumulative Payback period for different options presented in Table 30. 

 

Figure 7: Cumulative payback period for all valves options 

10.2.4 A variety of technical interventions have been considered and combined to create a range of CBA options, the 

results of which are presented in Figure 7 above. The graph illustrates the Net Present Value (NPV) of each option 

over a 20-year period, from 2031 (the end of RIIO-GT3), to 2051. As can be seen from the graph, Option 1A Post 

Deliverability shows the lowest net NPV, illustrating a greater benefit. Option 3 lowest WLC has the worst return of 

the options on offer. Options 4 and 6 are almost identical. The graph also shows that none of the options provide 

enough benefit from the investment being proposed to allow them to be paid back within the 20-year period. 

10.2.5 Based on a combination of factors such as addressing known issues, maintaining network risk levels across valves 

assets, cost to consumer and deliverability of intervention volumes, Option 1A was selected to have the best 

balance of all factors even though it has the lowest risk reduction across all options. All other options will reduce 

overall risk compared to the start of RIIO-T2 but will come at a significantly higher cost, lower benefit and aren’t 

deliverable due to constraints. 

10.2.6 We are aware of the risk of choosing Option 1A as it doesn’t meet our organisational objective of maintaining stable 

risk of our assets back to RIIO-T2 start but other options are not possible due to supply chain constraints identified 

in our deliverability assessment where only 40 valves per year and 80 actuators could be delivered. We will work 

with our suppliers to ensure more assets can be delivered in future price controls to prevent risk across valves assets 

increasing at an undesired rate. In the meantime, to mitigate this risk, internal groups will assess defects across 

valve assets based on severity, and short-term requirement for valves assets (i.e., if it’s required for isolation to 

facilitate an outage) and those will be prioritised for remediation to prevent any incidents or delay to capital delivery 

of our plan. Interventions have been prioritised for defective valves and actuators involved in PSSR inline inspections 

(ILI) for pipelines to enable the valves to be able to seal during the ILI run to prevent deferring legislative work. 

10.2.7 Option 1A does not pay back within the period. This is due to NARMs not capturing the full consequence of valves 

asset failures (valves, actuators, NRVs, PCVs / FCVs) and their intrinsic value to the network. It is also important to 

note that in Option 1A, majority of the interventions address known issues on a subset our assets. 
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12 Appendices 

12.1 Appendix 1 – Additional Information on Equipment Summary 

Valves and NRVs Description 

12.1.1 Valves are installed throughout the NTS to enable effective isolation of sections of the network, limit gas loss in an 

emergency, manage flow direction, facilitate maintenance, repair, modification, testing and commissioning, and to 

enable safe and effective start-up and shutdown. There are valves operating in all areas of the NTS which control or 

isolate gas into, out of and around the pipeline network, plant and equipment. 

12.1.2 Valves on the NTS are either mainly ball valves or plug valves. Other minor valve types include gate, butterfly & 

solenoid valves. Non-Return Valves (NRVs) are installed to ensure gas only flows in the desired direction by 

preventing reverse flows. The NRVs considered in scope of this EJP are those installed at compressor stations in 

process pipework systems to stop higher pressure discharge gas flowing to lower pressure suction pipework. They are 

arranged to suit either series and/or parallel unit operation when multiple machines are run together. 

12.1.3 Valves may be manually operated, automatic or remotely controlled depending on the purpose they serve. Unless 

operated by a lever acting directly on the valve spindle, they are fitted with an operator. The operator may be a 

manually operated gearbox, a manually operated actuator or a powered actuator. Powered actuators utilise electricity 

of gas as a means of providing motive power. 

12.1.4 Valves fulfil the National Gas operational and legal requirements of the Pipeline Safety Regulations (PSR) and Gas 

Safety (Management) Regulations (GS(M)R) to provide: 

 Effective isolation of sections of the NTS to allow safe working; and 

 The ability to safely shutdown and isolate sections of the NTS in the event of an incident. 

Valve design 

12.1.5 Valves are installed in either flanged or welded configurations: 

• Flanged: Mating flanges on the pipework and valve are connected with a bolted arrangement with a gasket, or joint, 

sandwiched between the flanges. 

• Welded: Valve is supplied with short pipe sections pre-welded to the valve body. The ends are then welded to the parent 

pipe upon installation. 

12.1.6 Ball valves can be either welded (like a ) or bolted (like a ). 

12.1.7 Bolted body valves can be dismantled but have to be removed from the line, taken to a workshop to be dismantled 

and condition assessed. 

12.1.8 All maintenance work on valves must therefore be undertaken externally to the main valve body. Large diameter 

ball valves are equipped with auxiliary connections which allow the seals to be flushed to remove debris with 

Original Equipment Manufacturer (OEM) recommend lubricants or other specialist sealants as an enhanced 

maintenance option. 

12.1.9 Typical configuration of a ball valve assembly is provided in Figure 9. This shows all the main elements of a valve. 
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Figure 9: Configuration of a ball valve assembly 
 

 
Functions of valves 

12.1.10 Our valve assets have a range of functions including, not exhaustive: 

 PIG trap isolation valves 

 Feeder isolation valves 

 Compressor unit valves 

 NRVs 

 Compressor station inlet and outlet valves 

 Filter isolation valves 

 Block valves 

12.1.11 PIG (Pipeline Inspection Gauge) trap isolation valves: PIGs are used to inspect pipelines to ensure integrity and they 

are launched from pressurised vessels known as PIG traps either side of the pipeline. PIG trap isolation valves 

provide facility for safe isolation of PIG trap during in-line inspections of the pipeline. They facilitate loading of PIGs 

into the PIG trap at the start of the inspection and unloading of PIGs at the end of the inspection. PIG trap isolation 

valves are also used to isolate the PIG traps for PSSR inspections. 

12.1.12 Feeder isolation valves & Block valves: Feeders are another name for pipelines. Feeder isolation & block valves 

enable a site or pipeline to be isolated in the event of an emergency or planned operation. They also ensure any 

affected section of feeder can be isolated and made safe in a timely manner in the event of an incident. Block valve 

sites are located throughout the NTS and typically have a configuration of six valves (1 ball and 5 plug valves). Feeder 

isolation valves are ball valves present on large Above Ground Installations (AGIs) such as Multijunctions. Figure 10 

below shows the PIG trap isolation and feeder isolation valves present at a Multijunction. 
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Block valve site arrangement 

12.1.13 A block valve site arrangement typically contains 3 ball valves (1 mainline valve and 2 bridle valves and 3 or more 

plug valves on the bridle pipework). Figure 11 shows the site arrangement of Block Valve site. In this 

example, all valves are in pits. 

 

Figure 11:  block valve showing all valves in pits. 
 

 
12.1.14 Compressor unit valves: These valves enable a compressor unit to be isolated when not running, or in the event of 

an emergency or for routine maintenance activities. They ensure any affected compressor can be isolated in a timely 

manner in the event of an incident. Valves included are unit suction valve (valve on the inlet of the compressor), unit 

discharge valve (valve on the outlet of the compressor), fuel gas block and vent valves. See Figure 12 below. 



40/51 National Gas Transmission | NGT_EJP22_Valves: Valves_RIIO-GT3 | Issue: 1.0 | December 2024  

 

 

12.1.15 Compressor station inlet & outlet valves (including valves on above ground installation): These valves enable a 

compressor station/installation to be isolated when not being used, or in the event of an emergency or for routine 

maintenance activities. They also ensure any compressor station/installation can be isolated and made safe in a 

timely manner in the event of an incident. They are located at compressor stations and installations which connect 

the compressor station to the NTS. See Figure 13 below. 

 

 

 
12.1.16 Filter isolation valves: Filters are present to remove any debris or particles present in the gas to prevent them 

affecting downstream equipment. They are present on compressor stations and offtakes. These filters are 

pressurised and are subject to statutory inspections under PSSR. Filter isolations valves are present to ensure safe 

isolation for maintenance as well as facilitate changing of contaminated filter elements. They are often plug valves. 

See Figure 14 below. 
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Ball valve/ Plug valve 

12.1.17 Ball valves allow full bore access of the pipeline (i.e., there is no restriction between valve and pipeline when valve is 

fully open) but can only be operated with differential pressures across the valve lower than 3.5 barg, unless seals 

will be damaged. Ball valves when closed can have their cavities vented to provide a double block and bleed 

isolation. A double block and bleed is the minimum standard isolation required for maintenance. 

12.1.18 Plug valves can be operated with any differential pressure across the valve but do not allow full bore flow as there is 

some restriction between valve and pipeline even when pipe is fully open. Closing individual plug valves will not give 

a full double block and bleed. To achieve that, two adjacent plug valves will need to be closed and the section 

between them will be vented. See Figure 15 below for images of ball and plug valves. 
 

 
Figure 15: Plug valve (left image) and ball valve (right image) components. 

State of valve 

12.1.19 Wholly above ground: In this instance, the valve and operator will always be above ground. 

12.1.20 In a pit: Valve is in the pit and the operator may be in the pit or extended above it. 

12.1.21 Below ground: Valve is buried below ground level. The operator will always be extended above ground unless no 

operator is fitted. A high proportion of valves (along with the associated pipework) are buried at depths ranging 

typically between 0.8 and 4.5m to the crown of the pipe. 
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12.5.3 Option 2. Cut out and remove failed Block valve. Replace existing Bridle. 
 

Figure 23: Block valve defect remediation Option 2 
 

 
12.5.4 Option 1 introduces a number of risks: 

• Risk 1.  Excavation [Orange box] to expose valve encroaches on pits for bridle valves [pale green] 
 

 
Figure 24: Excavation encroaching on pits for bridle valves. 

• Subsequent excavations to remove [to make safe] encroaches onto bridle vent line valves [Dark green]. The 

subsequent excavations to make those pits safe encroaches onto the remaining pits. 

Figure 25: Excavations encroaching on bridle vent lines. 
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12.5.5 It will not be feasible to reinstate those pits on a like for like basis as the confined nature of the pits means that they 

will not pass Safe Working Design Study [SWDS]. 

12.5.6 As suitable solution will need to be found. The options here are; 

• New pit(s) designed to pass SWDS. As not all sites are exactly the same this has to potential to be bespoke to 

individual sites. 

• Burying of the valves with stem extensions to bring the valve operators above ground. 

12.5.7 Risk 2. Cut lines [red] potentially encroach into heat affected zones related to the original construction of the bridle 

tees [orange stars]. 

• In this event the tees for the bridle will need to be cut out and be replaced [see shaded yellow areas.] 
 

Figure 26: Excavation encroaching on heat affected zones of the block valve. 

12.5.8 As the presence of heat affected zones cannot be completely ascertained until the pipework is exposed tees will 

need to be procured as a contingency. 

12.5.9 This approach potentially increases the number of ‘golden welds’ [ If a weld on pressure equipment cannot be 

subjected to a pressure test (hydrostatic or pneumatic) even though the pressure equipment design code requires it, 

it is called a "Golden Weld."] 

12.5.10 The preferred, least complex, approach is to cut outboard of the tees removing all equipment shaded yellow, 

replacing with all new. The bridle valves will be fitted with stem extensions to bring the valve operators above 

ground. All pipework is buried on completion. 
 

Figure 27: Preferred option for block valve remediation 

12.5.11 This approach has a number of advantages. 

• Designs for the replacement block valve and bridle can be made repeatable. 










