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ABBREVIATIONS & GLOSSARY 

Unless otherwise stated in this document, capitalised terms that appear in this document have the meaning 
given to them in the following table. 

 
  

ASEP Aggregated System Entry Point 
BNG Biodiversity Net Gain 
CDM Construction Design Management 
CSRP Control System Restricted Performance 
DLE Dry Low Emissions 
EPC Engineering Procurement Construction 
FAT Factory Acceptance Test 

FEED Front End Engineering Design 
GT Gas Turbine 

MCPD Medium Combustion Plant Directive 
GIS Geographic Information System 
NTI Net Thermal Input 
NTS National Transmission System 
PEA Preliminary Ecological Appraisal 
RIIO Revenue = Incentives + Innovation + Outputs 
SCR Selective Catalytic Reduction 

SIMOPS Simultaneous Operations 
TBC To Be Confirmed 
VSD Variable Speed Drive 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  







  

Page 6 of 24 
PAC1050295-01-7260-NGG-0039 
Revision 01 

1 Introduction 
The Medium Combustion Plant Directive (MCPD) requires that existing gas turbine plant between 1 
MW and 50 MW net thermal input must not exceed specified operational emission limits for oxides of 
nitrogen (NOx) or be taken out of service before 1 January 2030. This legislation impacts the Rolls 
Royce Avon driven compressor units on the gas National Transmission System (NTS) including those 
units at Wormington Compressor Station. Investment is required to ensure the compression capability, 
that the network requires, can be maintained beyond 1 January 2030. Investment may include various 
combinations of the following options and the investment must be assessed against network capability 
requirements predicted under various Future Energy Scenarios (FES) to ensure the most cost-effective 
solution for end consumers: 

 Upgrading non-compliant units to bring emissions within acceptable legislative limits; 
 Replacement of non-compliant units with new low emissions gas turbines; 
 Taking non-compliant units out of service; 
 Restrict the performance of non-compliant units through control system restriction such that 

operational emissions are limited to within legislative limits; 
 Limit the use of non-compliant units to less than 500 hours per year (as a rolling average over a 

period of five years) under the derogation as defined in the MCPD legislation. 
 

National Grid submitted a compressor emissions compliance strategy paper to Ofgem in 2019 within 
which compliance options for each site impacted by the MCP legislation were presented. Due to the 
uncertainty around the optimum solution for Wormington Compressor Station it was agreed that further 
review of options would be conducted, with the optimum (or preferred) solution presented to Ofgem in 
a Final Option Selection Report. Agreement on the optimum solution would then allow the project to 
progress to the next phase of development prior to final funding allowances being agreed via an 
uncertainty mechanism under the RIIO regulatory framework. 
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 MCPD Compliance Options 
The Avon gas turbines (Unit A and B) are not compliant with emissions limits for existing plant set out 
in the Medium Combustion Plant Directive which cannot be exceeded from 1 January 2030. The 
Womrington MCPD project has been initiated to review new build and retrofit options to provide 
enduring emissions compliant compression at Wormington which meets forecast network capability 
requirements. 

 Document Objectives 
 Limited were engaged by National Grid to undertake an engineering study to support the 

options selection process for MCPD compliance at Wormington. As part of the engineering study 
 developed six potential layout options.  undertook safety, environmental, 

construction and engineering assessments of these options the details of which can be found in the 
FEED Report (20840-EN-RPT-000-0006) and supporting documents.  

This document collates the output of ’s layout reviews into a consolidated comparative 
assessment to allow selection of a single preferred layout. The preferred layout will then be used as the 
basis for CBA and BAT assessment of the ten MCPD compliance options under review. 
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assessment is conducted for the installation of two new units as for one and any considerations 
relevant to specific options are highlighted. Although it may be feasible to utilise the alternative 
locations discussed in this report for retrofit options, the cost and operational impact of relocating 
existing compressors is considered prohibitive and therefore has not been considered. 

4 Layout locations for Options 

 General 
National Grid undertook a GIS based site location review in February 2020 to identify suitable areas for 
new units. This study showed that installation of new units within the existing site footprint would not be 
possible without deviation from required safety separation distances specified in T/SP/G/37 and/or 
relocated existing equipment. Greenfield locations were also reviewed and an area of land within the 
current land ownership boundary to the south of the site was identified as a suitable location. 

After this initial screening exercise,  developed six layout options for further review consisting 
of options within the existing site boundary and utilising the area identified to the south of the site. Plant 
Layout drawings (20840-PI-XKY-000-0001-Sheets 1-6) and Piping layout drawings (20840-PEN-WO-00-
DR-P-0000-S3-PO1-Sheets 1-6) for each option were developed by . The layout options 
developed by  are summarised in Table 2. 

The six layout options were reviewed in a workshop lead by  and supported by National Grid 
with the aim of identifying non-compliances, risks and opportunities associated with each option. The 
carbon impact and biodiversity net gain assessment for each layout were also reviewed by  as 
outlined in the Environmental and Sustainability report (20840-EN-RPT-000-0005). 

As indicated in Table 2, the six options involve the use of five potential locations for new compressor 
machinery trains. Within this report these five areas are reviewed based on the output of the 
assessments and workshops lead by  and a single preferred option selected. The preferred 
layout will then form the basis for new unit options considered in the subsequent cost benefit analysis 
and BAT assessments. 
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Preliminary design for the structural modifications required for the SCR option is described in the SCR 
report by  (PJ20602-12-DDR-001). However, the proposed design presents constructability 
challenges and will therefore be reviewed in the next phase of the project if this option is selected. 
Specific risks associated with this option are highlighted in the risk report (PAC1050295-01-7260-
NGG-0043).  

A reagent (ammonia) storage and loading facility will also be required for the SCR option and a 
preliminary location for this equipment has been identified to the south of the existing control building. 
However, alternative areas will be assessed in the next phase of the project if this option is selected. 

A photograph, taken May 2022, showing existing berths A and B is shown in Figure 3. The control 
building can also be seen immediately behind the compressor berths. 

 

Figure 3 – Existing Berths Unit A (left) and B (right) – looking south 

One or two new GT’s could potentially be located here. The existing plinths would require re-sizing and 
reinforcement.  

Safety separation distance between the existing berths and the control building are insufficient and 
therefore extensive mitigation would be required (potentially including relocation of the control building 
as shown in  layout option 6 -20840-PI-XKY-000-0001_Sht6). 

 Layout Option B – Aftercooler Area 
The aftercoolers to the north east of berths A and B are no longer in use and are due to be 
decommissioned before the construction phase of the MCPD project commences. The location of the 
aftercoolers are shown in Figure 2 and a photograph (May 2022) included in Figure 4 below. Also, within 
this photograph, the exhaust stacks for units A and B can be seen behind the aftercoolers and the 
compressor building for unit C can be seen to the right of the image.  
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Figure 4 - Aftercoolers (looking southwest) 

Following decommissioning and removal of this asset an area of approximately 33 m by 14 m will be 
available which could accommodate a single new compressor. This location just falls short of the 
T/SP/G/37 safety separation distance to the control building which should be more than 39 m. 
Therefore, some mitigation would be required (blast wall etc.) as noted in the layout review lead by 

 (20840-EN-RPT-000-0002). 

 Layout Option C - Existing Control Building Area 
This option involves extension of the existing site footprint to the south to allow relocation of the control 
building and installation of a new compressor machinery train in the current location of the control 
building. These Layout options (  layout sheets 3, 4 and 6) were noted as highly problematic at 
the G37 review due to various construction issues working within an operational plant and the 
complexity of relocating the Control Building. 

 Layout Option D1 – “Greenfield” North of Feeder 23 
An area of National Grid Owned Land to the south of the existing site perimeter fence has been identified 
as a potential “greenfield” area for the installation of new units. This location is shown on the satellite 
image in Figure 5 and in a recent photo (taken May 2022) in Figure 6.  

The only other significant area of land within the current ownership boundary is to the west of the site. 
However, this area is unsuitable as it contains a pond and is crossed by two buried pipelines, feeder 2 
and 23. There are alternative areas to the east and north of the site, but these would require land 
purchase which would have a cost and potentially schedule impact and therefore the identified area to 
the south has been selected. 
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carbon impact assessments carried out by  and included in the Environmental and 
Sustainability report (20840-EN-RPT-000-0005_Rev01). 

 Constructability 
Scored based on the relative construction complexity of each option with regards to the overall 
construction scope; quantity of brownfield modifications required and SIMOPS risks; access to the 
construction location. 
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an additional summer outage which would increase the construction duration. This option therefore 
scores worse than other options which can all achieve the required operational acceptance prior to 1 
January 2030. 

 Impact on Existing Operations 
Options A, B & C have significant greater impact on the existing compressor site due to the extent of 
brownfield work and associated SIMOPS risks. Due to demolition works required for Options A, B and 
C and the proximity of these works to live plant, it is likely that significant outages would be required 
during construction. Option C also imposes a risk to Operations due to the complexity of migrating over 
a new control system location, therefore there would be significant impact on the operational availability 
of the Compressor Station. 

Option A would require significant demolition of the exiting cab structure and removal of existing 
equipment. The foundations would need to be surveyed and assessed and it is likely that re-sizing 
and/or reinforcement would be required. There is therefore significant construction works that would 
need to be undertaken close to operational plant for this option. For two unit options a single unit would 
be installed at a time but it is unlikely that operation of the second unit could be maintained through 
demolition, construction and commissioning works were under taken. As a result the impact on 
operations of this option makes it unfeasible. 

Construction work for Option D2 would be mostly conducted in a separate CDM area at a safe distance 
from existing plant. Minimal outages would be required for tie-ins and commissioning. A similar 
approach would be taken for option D1 but more brownfield work is required for this option and it could 
therefore have a slightly larger potential impact on operations. 

 Safety Assessment 
The current Avon berths (unit A and B) are located close the control building and as a result are not 
compliant with the safety separation distance to occupied buildings specified in T/SP/G/37. The 
operational risk associated with the current site layout at Wormington has been assessed via QRA and 
mitigations applied to ensure risks are As Low As Reasonably Practicable (ALARP). The same berths 
and layout will be maintained for retrofit options but installation of new units within existing berths would 
change the risk profile and would require reassessment. Location option A (existing berths) for new 
unit(s) would therefore most likely require additional mitigations to be applied to ensure risks are 
ALARP. 

Similarly for option B (aftercooler area) the distance to the existing control building is not compliant with 
T/SP/G/37 safety separation distances and would be subject to QRA and likely require additional 
mitigation measures. However, as the distance to the control building is larger this option scores better 
than for option A in terms of safety. 

To avoid double counting in the scoring the cost has been assessed on the basis that minimal cost 
mitigations are required.  

 

 Environmental Impact 
Although Option C and D requires the site to be extended, the extended footprint would remain within 
National Grid owned land. Although the plot extension required for options C and D would result in an 
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environmental impact this could be minimised through appropriate standards and procedures. A 
biodiversity net gain target would be achievable for all options (further detail can be found in the 
Environmental and sustainability report (20840-EN-RPT-000-0005). The brownfield options (A and B) 
score the highest as they will not have less environmental impact than greenfield options. Environmental 
assessment assumes new build option and comparative assessment of the environmental impact of 
retrofit options is included in the BAT assessment. 

 Constructability 
Options A, B and C would require significant construction works close to existing plant which will result 
in SIMOPS issues and extended outage requirements (highlighted in G37 report 20840-EN-RPT-000-
0002). The relocation of the control building and associated equipment presents significant challenges 
for option C which would require significant amount of construction works to be planned over multiple 
outages. Option A will be most problematic and likely not feasible as discussed in section 6.3.  

Options D1 and D2 pose fewer problems as tie in works to the existing site can be undertaken during 
planned outages and the bulk of the construction will be within a separate CDM area away from 
operational plant. D2 would require the crossing of feeder 23 which would require specific crossing 
design, option D1 has more brownfield construction scope close to operational plant and therefore on 
balance these options score the same. 

7 Conclusions 
 developed six layout options which include four distinct locations for new compressor 

machinery trains. These four locations (A-D) have been compared using a simple traffic light scoring 
system to allow a single option to be selected. Engineering and cost inputs for the CBA and BAT 
assessment will then be developed. 

 Discounted Options 

7.1.1. Option A – Existing Berths 

The brownfield options B and C potentially present cost savings vs greenfield solutions due to the 
shorter tie-ins for these options and the avoidance of costs associated with extending the site boundary. 
For Option A, existing berths, much of these costs would be negated by the cost of mitigating measures 
required due to proximity of new units to the control building.  

Installation of new units onto the existing berth would most likely require significant demolition of the 
existing cab and supporting ancillary equipment to accommodate the new unit which would add to cost 
and construction challenges especially as the units are near the control building. 

This option would also require significant outages to allow modification of existing berths to 
accommodate the new units and associated cab, air intake and exhaust structures. Accommodating 
these changes within the available footprint whilst maintaining adequate maintenance access would not 
be feasible. There are significant constructability issues with this option as it would require extensive 
construction works near the control building and operational plant. For two new unit options, 
construction would need to be staggered with construction on one unit at a time but it is highly unlikely 
that the second unit could continue operation during construction due. 
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For the above reasons this option is not considered feasible and has therefore been discounted. 

7.1.2. Option B – Aftercooler Area 

The potential cost savings offered by Option C (aftercooler area) vs greenfield options would, at least 
partially, be negated by additional mitigations required due to the proximity to the control building as 
less efficient construction due to the large amount of brownfield work. The brownfield scope, limited 
space and proximity to operational plant also introduces constructability challenges and SIMOPS risk.  

There is insufficient space to accommodate two new units in this area and so this option would only be 
feasible for a new single unit installation in combination with a retrofit option. 

However, this option scores worse than “greenfield” options and has therefore been discounted. 

7.1.3. Option C – Control Building Area 

Option C performs the worst overall as it is likely to be the most expensive option due to the additional 
cost of a new control building. The new control building would need to be constructed and 
commissioned along with the control system and other equipment prior to demolition of the existing 
control building. Commissioning of the new control system would require an additional summer outage 
and the construction schedule would be impacted. 

The plot would need to be extended to the south to accommodate the new control building and the site 
earth bed would need to be relocated. 

Following plot extension and relocation of the control building the new compressor machinery train 
would need to be installed close to the existing Avons which would present constructability challenges 
and SIMOPS risks. 

For the above reasons this option has been discounted. 

7.1.4. Option D1 – “Greenfield” North of Feeder 23 

Of the two “greenfield” options this performed worse due to proximity to the Uninterruptable Power 
Supply (UPS) Kiosk, which is not compliant with separation distances specified in T/SP/G/37; the 
requirement to relocate the site ground bed; the additional brownfield construction and limited available 
space.  

This option presents potential cost savings of the selected option due to reduced plot extension 
required; shorter tie-in distances and removal of the requirement to cross feeder 23. However, these 
cost savings are outweighed by risk associated with proximity to existing plant and feeder 23 which may 
require relocation equipment and would present construction challenges. This option has therefore 
been discounted in favour of option D2. However, this option will be reviewed as part of a plot 
optimisation process in the next stage of the project and an associated opportunity has been captured 
on the project risk register (PAC1050295-01-7260-NGG-0043). 

 Selected Option – Option D2 – “Greenfield” South of Feeder 23 
The preferred option is to utilise the area of land to the south of the existing site perimeter which will 
require extension of the existing plot. Options to install new units north or south of existing feeder 23 
were investigated and the area to the south has been selected. The area to the north of feeder 23 was 
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discounted due to construction constraints and likely restrictions on mechanical excavation due to 
proximity to the operational pipeline (Feeder 23). 

This option performed the best against all assessment criteria other than environment and cost where 
it was scored amber. This layout option allows most of the construction to be carried out in a separate 
CDM area away from operational plant thus reducing SIMOPS risk and limiting the impact on site 
operations. The new compressors will be a safe distance from occupied buildings, other plant and the 
rerouted fenceline therefore from a safety perspective this option is also preferred. 

The cost is likely to be higher than other options due to additional tie-in length and cost associated with 
plot extension. However, some of this additional cost will be offset by the likely requirement for additional 
safety mitigations required due to non-compliance with T/SP/G/37 for other options, particularly options 
A and B.  

This option requires the removal of habitat within the grass area and wooded area further south. 
However, there are no significant environmental concerns which cannot be managed by normal policies, 
procedures and specifications and overall biodiversity net gain of 10% is considered achievable. The 
nearest receptors are to the south of the site so locating plant in this area will require review during the 
next stage of the project to ensure suitable mitigations are implemented. 

  






