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1. Executive Summary 
 

1.1. National Grid Gas Transmission, hereafter referred to as NGGT, are requesting funding to 
refurbish the cab, upgrade the ventilation and replace the exhaust system to return the St 
Fergus compressor Unit 2B to operation. This is as part of work to ensure there are four 
operational Avon compressor units and to ensure there is gas compression across two 
plants for greater resilience.  

 

Figure 1: St Fergus Submission Documents Structure 

1.2. This is part of a suite of documents, shown in Figure 1, and should particularly be read in 
conjunction with the St Fergus Site Strategy and its appendices. The St Fergus Site Strategy 
describes the gas terminal’s function, its criticality to the network and the proposed 
investments in line with the site’s short and long-term strategy. It also includes our Resilience 
Assessment as an appendix which assesses the potential for rationalisation across the site 
to optimise our proposed capex and long-term opex. 

1.3. There are currently two Avons which are non-operational: Units 1C and 2B. These gas 
compression assets at the site were installed in 1977 and for many years have operated, in 
conjunction with other site compression, to provide the required compression for supplies 
from the PX terminal to allow it to enter the NTS.  

1.4. The St Fergus Short-Term Strategy confirms a requirement for four Avon compressors at the 
site until 2030 based upon a Cost Benefit Analysis (CBA). This is because the three currently 
operational Avons do not provide sufficient resilience to back-up the Variable Speed Drives 
(VSDs). As they are all located on a single plant, there are also multiple single points of 
failure for gas compression and known issues mean that Plant 1 outages will be required in 
the coming years leaving the site fully reliant on the VSDs (and the RB211 while still 
available). 

1.5. Therefore, the recommendation of the Short-Term Strategy was to carry out cab 
infrastructure work to reinstate Unit 2B in addition to carrying out planned cyber and Asset 
Health works to enable its continued operation with sufficient availability levels to 2030. It is 
critical that the reinstatement of Unit 2B is completed before Unit 2A (an RB211) ceases 
operation 31 December 2023 due to the Large Combustion Plant Directive (LCPD).  

1.6. The RIIO-T2 business plan included all work associated with Plant 1 and Plant 2 under the 
Emissions Uncertainty Mechanism as the uncertainty about the future solution affected all of 
those assets. However, investment in these units was needed immediately to ensure 
continued operation of the site in the short-term out to 2030. 

1.7. The options considered as alternatives to doing nothing, were to reinstate either Units 1C or 
Unit 2B.  Initial estimates indicated a slight difference in cost between these units. However, 
in order to continue operating the site safely and deliver all the other planned investments, 
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submitted under the Asset Health UM covers the planned decommissioning of one RB211 (Unit 
2D) and Unit 2C where the Avon and power turbine have been removed previously. 

2.7 The original design of the site included a fairly balanced split of gas compression between Plants 1 
and 2. The ceasing of operation of various units has resulted in the majority of gas compression 
being located on Plant 1. If nothing is done then, following the LCPD deadline, gas compression 
will only be present on Plant 1. This results in insufficient gas resilience and multiple single points 
of failure for the gas compression which is unacceptable. More information on the benefits of having 
compression on both Plants 1 and 2 is provided in the Resilience Assessment document. 

2.8 Work to deliver sufficient gas-powered unit resilience and availability could not wait to begin until 
the results of this submission were known, because Unit 2A will cease operation on 31 December 
2023 and the fourth Avon will need to be operational before that date. Therefore, work has begun 
prior to funding being agreed. The contract has been awarded and  are now in a 
brief planning and design phase. They will proceed onto onsite delivery early in 2023, with the first 
activities set to be the removal and replacement of the Galbestos cladding.   
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3. Equipment Summary 
 

Site Summary 

3.1 Comprehensive background information about the St Fergus Gas Terminal is available in the St 
Fergus Site Strategy provided with the Emissions Final Option Selection Report (FOSR). A high-
level overview of the site layout is provided in Figure 4. 

 
Figure 4: St Fergus Terminal Site Layout 

Compression Summary 

3.2 The compression assets on site specifically facilitate the supply of gas from the PX sub-terminal. 
This compression is comprised of a mixture of Gas Turbine (GT) units (mostly Avons and one 
remaining RB211) and two electrical VSD units.  

3.3 The terminal operates 24/7/365 and is not afforded regular outages from sub-terminals to 
undertake maintenance. Sections of Plant 1 and Plant 2 serve as redundancy for each other 
allowing NGGT to undertake statutory inspections and critical testing of our safety critical and 
emergency shutdown system in addition to any maintenance needed as a result of regular 
inspections and testing. The scrubbers, metering, suction / discharge manifolds and Aftercoolers 
are interchangeable to enable maintenance. At least one of each is required at all times to support 
compression on the three plants. Therefore, these can be viewed separately to the need for 
compression across the two plants.  
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Figure 5: Aerial photograph of the St Fergus terminal highlighting the location of all Avon units 

3.4 All the gas compressors were built in 1977-78. The Avon units considered in this paper are 
highlighted in the aerial photograph above. Units 1A, 1B and 1D are currently operational.  

Avons Summary 

3.5 The three currently operational Avons do not provide sufficient resilience to back-up both VSDs. As 
they are all located on a single plant, there are also multiple single points of failure for gas 
compression and known issues mean that Plant 1 outages will be required in the coming years 
leaving the site fully reliant on the VSDs (and the RB211 while still available).  
 

3.6 The Avons provide capability which is utilised in various scenarios. At least one Avon is required to 
provide duty for 9 - 15 mcmd flow and two Avons in parallel also provide duty for 15 - 17 mcmd flow 
range. The Avons also provide backup to the Electric VSDs. At least four Avon units are required 
to operate in parallel to provide nominal backup to both VSDs. These varying roles are summarised 
in Figure 6. For each of these situations, at least one Avon would also be necessary as backup.  
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Figure 6: Unit Capability Across Flow Ranges 

3.7 The maximum capability possible for the years remaining to 2030, if we do nothing, is shown in 
Figure 7; the periods when interventions are planned and the removal of the RB211 from operation 
are highlighted.  
 

 

Figure 7: Capability with Three Avons to 2030 

3.8 The image above assumes that all operational units on site are available, however individual units 
would require planned maintenance and there are known issues that would require an entire Plant 
1 outage to resolve which would make all the remaining Avons unavailable simultaneously. This 
would result in a capability below our contractual requirement. A comparison of the impact of these 
situations with either three or four Avons in operation is shown in Figure 8. 

 

Figure 8: Site Capability 2024 to 2030 in Various Situations 

Avons’ Condition 

3.9 Unit 1C ceased operation in July 2021. An inspection carried out by the Original Equipment 
Manufacturer (OEM) uncovered cab structural integrity issues which did not support the continued 
operation of the unit. In addition to the cab issues, the main line discharge valve was passing badly; 
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after this was identified the unit was depressurised and isolated. To return to an operational state, 
it would also require work on the ventilation and power turbine. 

3.10  Unit 2B ceased operation around three years ago.  The Cab structure, outer cladding and exhaust 
are in a very poor state and would require major investment to bring it back to an operational state. 
The Power Turbine would need also need to be removed and overhauled along with work on the 
ventilation system. 

3.11  These two non-operational Avons are in a similar condition, so  were enlisted to 
carry out a survey to further assess their condition and the work required to reinstate one of them. 
Their report is included in Appendix 3. There are also some known issues which were not captured 
in the scope of this survey. This is discussed further in Section 7 – Options Considered. 
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This is because the metal cladding is lined with an asbestos containing bitumen called Galbestos.  
Asbestos is not considered harmful when in large pieces and undamaged. However, when 
damaged it can release smaller fibres that can be breathed in or swallowed.  

4.8 A conditional survey conducted by  indicates that Unit 2B cab is in bad condition 
where large areas of the Galbestos coating are already peeling off.  

4.9  As part of operationalising Unit 2B, remedial action will be required to address Galbestos to stop 
residual asbestos from damaged cladding from blowing around the plant resulting in health 
concerns to all personnel. 

 
5 Probability of Failure 

 
5.1 There are currently three operational Avons on the site, two which are not operational. The non-

operational units have already failed. Therefore, if nothing is done then the site will have to operate 
with only three Avons and two VSDs from 31 December 2023.  

5.2 Doing nothing not only compromises the site’s compression capability but also poses a health and 
safety risk to personnel on site as the GTs cab cladding has already failed.  

5.3 As mentioned in section 4, flakes of Galbestos coating (contains asbestos) have been found around 
the plant. To eliminate this health risk to site personnel, remedial action is necessary to prevent the 
further peeling, loss of coating and exposure to Asbestos dust. 

 
6 Consequence of Failure 

6.1 The Short-Term Strategy demonstrates the potential consequences of operating to 2030 with only 
three Avons. As part of the CBA carried out for the Short-Term Strategy, the impact of varying levels 
of gas compression on the site’s ability to flow gas from PX was analysed. 

6.2 Two CBA sensitivities looked at the potential Section I constraint costs of two different scenarios if 
only three Avons are retained. The first showed that retaining only three Avons could expose us to 
up to  in constraint costs if both VSDs were unavailable. The second sensitivity 
estimated that an outage of Plant 1 could cost in constraint costs on a low flow day (10 
mcmd). Analysis shows that approximately 25% of days meet the required flow criteria and would 
lead to a constraint if Plant 1 were unavailable. 

6.3 The consequence of continuing with only three operational Avons, all of which are on a single plant, 
is a considerable risk to security of supply due to the multiple single points of failure this would 
introduce leading to constraint costs for NGGT and consumers. Therefore, it was concluded that 
having four operational Avons provides resilience in the event of a Plant 3 outage, Plant 1 outage 
and any general breakdowns during delivery of capital works.  

6.4 By investing to return a fourth Avon to operation, we ensure resilience beyond the Large 
Combustion Plant Directive (LCPD) deadline of 31 December 2023 and ensure we can facilitate 
efficient delivery of planned investments including Cyber, Asset Health and any work required to 
facilitate the Future Strategy solution. 

6.5 For more information on this analysis, refer to the St Fergus Short-Term Strategy (Appendix 1). 

6.6 From a health and safety perspective, doing nothing will have negative long-term consequences on 
site staff quality of life and lead to heavy penalties from the HSE and other bodies 

 

  



RIIO-T2 Re-opener St Fergus Compressor Cab Re-life Engineering Justification Paper 

13 

7 Options Considered 
7.1 Based on the recommendation of the St Fergus Short-Term Strategy to have four operational 

Avons, four options were considered which are outlined below. 

Option 1: Do Nothing 

7.2 Continue to operate to 2030 with only three Avons 

- This option is the lowest cost, requiring only currently funded work to maintain the 
availability of the currently operational Avons at an average of 79%. 

- This option is technically viable but significantly reduces the resilience of gas compression 
on site to 2030 as it would all be located on a single plant, introducing multiple single points 
of failure. 

- Potential constraints of up to  per week if both VSDs were unavailable or  
in Section I costs on a low flow day (10mcmd) in the event of a Plant 1 outage. 

Option 2: Relife Unit 1C 

7.3 Carry out works to reinstate Unit 1C as the fourth operational Avon 

- This option is viable when considered in isolation but may not be possible to deliver when 
combined with all the other planned interventions; doing so would result in operating with 
only the VSDs while the work is carried out due to a required Plant 1 outage. This is a 
significant risk to security of supply 

- This option significantly reduces the resilience of gas compression on site to 2030 

- This option also has the potential to be delayed due to other planned interventions on site 
which delays the implementation of a fourth operational Avon past the point at which Unit 
2A ceases operation. 

7.4 Pros 

• Facilitates one potential solution for the Long-Term strategy where all Plant 2 compression 
is decommissioned and used as the location for new compression. 

• Utilises an asset which was more recently operational and is in a generally better condition 
due to completed remedial work. 

7.5 Cons 

• As outlined in Section 6, the impact of a Plant 1 outage is estimated at in 
Section I constraint costs for flow conditions which are seen on 25% of days. The 
reinstatement of Unit 1C requires a Plant 1 outage of several weeks to replace the 
discharge valve which does not seal. There will then be other remaining known issues 
(outlined in the Short-Term Strategy) and planned investments (e.g. Unit control system 
replacements) which would also result in a Plant 1 outage over the remaining years to 2030. 
Each of these outages would expose NGGT to the estimated constraint cost outlined 
above. 

• Carrying out the work on Unit 1C will require a Plant 1 outage. This means that during the 
work, there will only be two VSDs and one RB211 available. 

• During any Plant 1 outages between 2024 and 2030, the site will be reliant on only the 
VSDs (Units 3A and 3B). This in turn would mean that flows below 17mcmd and between 
30-45 mcmd could not be accommodated. It is also worth noting that over the past four 
months, the site has experienced four ‘power dips’ which could have tripped the electric 
VSDs and interrupted supply. These did not result in a ceasing of flows because the Avons 
were available which would not be the case while any work on the Unit 1C discharge valve 
is being completed. 
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• Due to the need for an outage of the Plant 1 discharge manifold, there is the potential for a 
delay of around 18 months. This is dependent upon the condition of the Plant 2 
Aftercoolers. These will soon be taken offline for critical inspections and CM/4 remedial 
works. Full condition assessments on Plant 2 Aftercooler are proposed to be undertaken 
including intrusive inspections, however at present Bank D of this unit is already isolated 
requiring intervention.  If the condition of the whole unit is confirmed to be similar to that of 
Plant 1 prior to recent investment, it would prevent the use of the Plant 2 discharge manifold 
until the work on the Aftercoolers is completed. Delaying the reinstatement of a fourth Avon 
increases the resilience risk on site, particularly if the work is not completed before Unit 2A 
ceases operation on 1 January 2024.  

• May not be possible to deliver in combination with other planned interventions due to the 
required isolations, while keeping the site operational. 

Option 2 Cost Assessment 

7.6 Based on the initial findings from , the indicative cost of an investment to make 
Unit 1C operational is  (18/19).  

7.7 In addition to this cost there are three other issues which would need to be resolved as part of 
reinstating this unit which are described further below: 

• Unit 1C discharge valve 

• Plant 1 manifold pipework  

• Unit 2B Galbestos cladding 

Discharge Valve 

7.8 The Unit 1C discharge valve is unable to seal; the main reason it ceased operation due to the 
impact on Emergency Shutdown systems (ESD). This discharge valve doesn’t seal on ESD tests 
and instead freezes up due to the Joule-Thomson effect of gas continuing to pass through the 
closed valve. Whereas both the main-line discharge and suction valves for 2B are in a satisfactory 
condition based on the last test carried out in 2019. 

7.9 Therefore, it would need to be replaced at an indicative cost of  (18/19). This would require 
an outage of the discharge manifold resulting in the three currently operational Avons being 
unavailable and leaving the site to rely on the two VSDs and RB211. This in turn would mean that 
flows below 17 mcmd and between 30-45 mcmd could not be accommodated while the work is 
carried out.  

Manifold Pipework 

7.10  There is severe corrosion on the Plant 1 manifold pipework. The corrosion defects are 
categorised as severe/extreme damage and extends across circumferential weld. Finite element 
analysis has been undertaken to allow continued service but any outage of Plant 1 (as would be 
required to reinstate Unit 1C) would result in the need to remove this pipe-section. 

7.11  In carrying out works to reinstate Unit 1C and replace the discharge valve, a full outage of Plant 1 
would be required which would result in a need to replace a section of the Plant 1 manifold pipework 
with severe corrosion. The estimated cost of this work is  (18/19). 

Galbestos Cladding on Unit 2B 

7.12  The condition of the Galbestos cladding on Unit 2B is very poor, all the lower sections have been 
corroded with pieces of the lower cladding falling off. Large areas of the mid and upper cladding 
have the Galbestos coating peeling off. This is of some concern as this material contains 
Asbestos and is a risk to health and safety. Therefore, this will need to be addressed regardless 
of which unit is reinstated. Unit 1C is also heavily corroded on the lower areas of Galbestos 
cladding with small pieces falling away, however this appears to be limited to bottom of the 
cladding and above the doors. The mid to upper areas of the cladding appear to be in a better 
condition with no peeling.  
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7.13  Based on the  initial findings, if the decision were made to reinstate Unit 1C the 
Galbestos cladding on Unit 2B would still need to be addressed due to the significant safety risk it 
presents. This risk is similar to that presented by the condition of the Galbestos cladding on Units 
2C and 2D which are being recommended for full decommissioning as they have no future use. 
The indicative cost of this work is  (18/19).  

7.14  The risk could also be removed by fully decommissioning the unit however, it is still being 
considered in options for the long-term solution for the site. This is in accordance with the short-
term strategy which recommended retaining the fifth Avon until the long-term solution is determined. 

7.15 Therefore, the overall indicative cost for reinstatement of Unit 1C would be  (18/19). 

Option 3: Relife Unit 2B 

7.16 Carry out works to reinstate Unit 2B as the fourth operational Avon. 

- This option is viable  

- This option significantly increases the resilience of gas compression on site to 2030 

- This option can be delivered efficiently in combination with other planned interventions and 
allows continued operation of the existing three operational Avons while the work is 
undertaken 

7.17 Pros 

• During any required Plant 1 outage between now and 2030, one Avon would still be 
available. This would mean that all flows except 15-17 mcmd could be accommodated as 
long as the VSDs are available. This significantly reduces the risk of constraints.  

• Carrying out the work on Unit 2B will require a Plant 2 outage, however Plant 1 will still be 
operational. This means that during the work, there will be three Avons and two VSDs 
available. 

• Facilitates one potential solution for the Long-Term strategy where assets are ‘tied-in’ to 
Plant 1 compression, as this would allow one Avon to remain operational during the work.  

7.18 Cons 

• Unit 2B’s combustion intake filter house and oil cooler splitters were not upgraded as part 
of the unit upgrades in 2006. It has been noted that the filter house is in very poor 
condition with severe corrosion noted in some areas. However, Unit 1C was part of the 
unit upgrades in 2006 and subsequently has had the combustion intake filter house and 
oil cooler splitters upgraded already. 

• Unit 2B has not had remedial work such as inner cab sealing, fuel gas shields, bleed pipe 
insulation and stagnant air pipework carried out. In comparison Unit 1C has had all of this 
remedial work implemented already. 

• Utilises an asset which has not been operational for around three years and is in a 
generally worse condition. 

• Risk of asset stranding if the Long-Term strategy solution requires demolition of Plant 2 
compression; however, there will be three plinths available for new assets and Unit 2B 
could be put on outage during the works and then used as part of the future solution. This 
would leave site with three operational Avons during the works which does increase the 
risk of constraints but is significantly less than the risk of having all gas compression on a 
single plant. 

Option 3 Cost Assessment 

7.19 Based on the initial findings from , the indicative cost of this investment was 
 (18/19 price base). There has been an increase in cost from this initial survey, due to an 

additional scope item to replace the combustion intake and an increase in steel pricing and labour 
costs.  
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Option 4: Build a new Unit 

7.20 Build a new unit with similar capability to an Avon on Plant 2: 

- This option would have the highest cost. A previous estimate used for a new unit installed 
on brownfield is approximately . 

- This option could not be completed before Unit 2A ceases operation 31 December 2023. 

- This option is therefore not considered a viable solution for the short-term resilience 
requirement. 
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9 Appendices 

 
9.1 Appendix 1 – St Fergus Short-Term Strategy (2021 -2030) 

 
Full report provided, filename: 
RIIO-T2 St Fergus Short Term Strategy V7.pdf 
 

9.2 Appendix 2 –  Engineering Justification 
 
Draft report provided, filename: 
St Fergus -  2C and 2D EJP v2 May22 Submitted 
 

9.3 Appendix 3 –  – Conditional Survey Report  

The below report presents the initial findings from  following a survey undertaken on 
the week commencing 7 of February 2022 with the aim to determine the current state of Units 1C and 
2B and the required actions to renovate the units to an acceptable standard. 

Full report provided, filename: 
20606-DDR-002-B Conditional Survey Units 1C and 2B1 
 

9.4 Appendix 4 – Project Programme  

Current draft delivery programme provided, filename: 
16.12.22 PJ20659 - St Fergus Programme Rev A  

9.5 Appendix 5 – Supplementary Questions and NGGT Responses 

Ofgem supplementary questions submitted in response to an early draft and NGGT responses:  

310822 StF Avon Relife SQs_V1 




