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At Ofgem’s request National Grid has led on the development and consultation on Initial 
Proposals for System Operator (SO) Incentives for the last two years.  Through an open letter 
issued on the 28 May 2009, Ofgem has again asked National Grid to lead on the consultation 
of Initial Proposals for SO Incentives (commencing April 2010).  Responses to this consultation 
document will be used to inform the development of the Initial Proposals. 
 
This document explores extending Ofgem’s existing ‘NTS Environmental’ scheme, which 
currently values the environmental impact of natural gas released from NTS compressors to 
other NTS assets and processes. 
 
These assets and processes would require capital intensive solutions in order to reduce the 
volume of emissions.  The suitability of funding these asset based solutions through operational 
incentives rather than existing Price Control processes are discussed, including the challenges 
associated with target setting and measuring performance. 
  
Finally the consultation outlines improvements that have been made to the methodology used 
to calculate the volume of natural gas vented from NTS compressors and how this could lead to 
a requirement for a Licence change to correct the incentive target for 2009/10. 
 
A separate consultation document that looks at some of the existing incentives, some generic 
incentive issues and the potential for a new maintenance incentive has already been published.  
A further consultation on Operating Margins will be published in the near future.  
 
 
 
 
 
 
 

Responses to the consultation should be sent to  
soincentives@uk.ngrid.com  

 
by 5pm on 23 September 2009  
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This section provides an overview of the process being followed for the 
development of SO Incentives commencing 1 April 2010 and puts this 
consultation document into a wider context.   
 
1.1 Background to the review of SO Incentives 
 

1. National Grid Gas operates the high pressure Gas Transmission System in 
Great Britain.  This System Operation (SO) function is subject to a number of 
financial incentive arrangements which encourage us to minimise the overall 
cost of system operation to consumers, to consider environmental impacts 
and to support the efficient operation of the wholesale gas market.  A number 
of these incentives expire at the end of March 2010 and therefore need to be 
reviewed. 
 

2. These incentives are designed to deliver benefits to the industry and 
consumers. These benefits include direct financial benefit from reductions in 
the costs associated with operating the gas transmission network and other 
benefits from meeting key performance measures (such as through improved 
information provision to the market). 
 

3. The various incentive schemes provide a focus on key areas where National 
Grid is able to create value for the industry and consumers, allowing National 
Grid to retain a share of any value created (or to be penalised should targets 
not be met).   
 

4. National Grid has led the last two consultation processes1 on the development 
of initial proposals for Gas SO Incentives.  The earlier start to last year’s 
consultation enabled a fundamental review of the incentives to take place and 
resulted in 3 year incentives being set for Shrinkage and Unaccounted for Gas 
(UAG) with a number of other incentives being set for one year. 
 

5. Via an open letter, published on 28 May 20092, Ofgem has asked National 
Grid to lead on the development of initial proposals for SO incentives 
commencing April 2010.  The letter summarises Ofgem’s views on the 
objectives, process and timetable for this year’s process and topics for this 
year’s consultation.  National Grid’s response to this letter can be found on the 
National Grid Website3. 

 
 
 
 
                                                      
1 For Incentives commencing 1 April 2008 and 1 April 2009. 
2http://www.ofgem.gov.uk/Markets/WhlMkts/EffSystemOps/SystOpIncent/Documents1/Open
%20Letter%20final.pdf 
3 http://www.nationalgrid.com/uk/Gas/soincentives/docs/ 
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Consultation Process 
 

6. In its letter, Ofgem recognises the valuable contribution made by the industry 
in developing the schemes from April 2009 and goes on to state that they are 
keen to further promote engagement from industry participants, end 
customers and smaller gas suppliers in this year’s process.  In response to 
this, National Grid has presented at a number of industry meetings and 
arranged bilateral discussions with interested parties to highlight the issues for 
this year’s consultation.  A copy of the slides used at these meetings can be 
found on our website.4 
 

7. If you would like National Grid to present at any future meeting or would like to 
meet on a one to one basis to discuss this year’s consultation, then please 
contact us using the contact details in section 8 of this document. 
 

8. National Grid will be issuing three independent consultation documents this 
summer, the focus of each document is summarised below.  Each document 
will have a four week consultation period. 
 
Document Topics 

1 
 

Residual Balancing, Demand Forecasting, Maintenance, 
Data Publication, System Flexibility, CV Shrinkage, 
Information on Incentives, bundled vs unbundled schemes.  

2 Environmental Incentives 
3 Operating Margins 

 
9. The consultation documents will not contain detailed proposals for SO 

Incentives schemes to apply from 1 April 2010.  They are intended to invite 
industry views on a range of issues that might drive the form and structure of 
incentives schemes. A description of each of the current SO incentive 
schemes is available in the Appendix 1 of the first consultation document5.  
 

10. The responses to the three consultation documents, along with the feedback 
provided at the industry and bilateral meetings will be used to aid our 
understanding of the industry’s view of the behaviours that would promote the 
efficient operation of the market, and help align incentives with the value 
adding activities that National Grid undertakes.  This information will feed into 
our development of Initial Proposals for incentives to apply from April 2010.  
Our aim is to issue an SO Incentives Initial Proposals consultation document 
covering all topics in October, with a consultation period closing by mid 
December.   
 

11. During the consultation period, National Grid will host an industry event where 
the Initial Proposals will be presented and questions on the proposals will be 

                                                      
4 http://www.nationalgrid.com/NR/rdonlyres/A6C7562E-3E58-4378-942D-
DE0B87D1C776/35977/SOIncentivedevelopmentpresentation.pdf  
5 http://www.nationalgrid.com/NR/rdonlyres/21448D66-90F7-4EC2-A958-
E22882FE94B8/36072/GasSOIncentivesConsultationDocument1.pdf 
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invited.   
 

12. Following industry feedback on last year’s process, in its letter of 28 May, 
Ofgem has indicated that it will come forward with initial comments during the 
consultation on Initial Proposals. 

 
13. On conclusion of the Initial Proposals consultation, National Grid will issue a 

consultation report incorporating the responses received from interested 
parties which will be published on our website.  The report and all responses 
will be sent in full to Ofgem.  In early 2010, Ofgem will develop and consult on 
its Final Proposals for SO Incentive schemes. 

 
June / July 2009  Initial industry consultation / engagement  
July / August 2009  Publication of consultation documents  
October 2009  Publication of Initial Proposals  
November 2009  Industry event  
November 2009  Ofgem to provide initial comments  
December 2009  Initial Proposals consultation period closes 

and consultation report issued  
Early 2010  Ofgem consultation on final proposals  
April 2010 Scheme go live  

 
Summary of the consultation process 

 
 

14. Throughout the process, the SO Incentives area of the National Grid website 
will be kept updated with all relevant documents.  A link to this part of our 
website is included in the contact details in Section 8 of this document.  
National Grid can be contacted using these contact details to discuss any 
aspects of SO Incentives. 

 
15. Responses to this consultation will be published on National Grid’s website 

and are requested by 23 September 2009. 
 
 

 
 
 
 
 

Responses to the consultation should be sent to  
soincentives@uk.ngrid.com  

 
by 5pm on 23 September 2009  

 
 




����������	�	��
��������	
 

 7 

Section 2 
Introduction to Environmental Incentives 
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This section provides a background to environmental incentives and the 
scope of this document.  An overview of the topics in each of the document 
sections is presented. 
 
2.1 Scope of this document 
 

16. There are activities associated with the operation and maintenance of the 
NTS which result in the release of natural gas or the release of the products 
from combusted natural gas into the atmosphere.   

 
17. National Grid already has an existing Environmental Incentive, introduced in 

2008/9, which focuses on the occurrences where natural gas is released from 
NTS compressors.  These emissions, the incentive and issues with the 
incentive target, which may result in the need for a licence change to correct 
the incentive target for the current year, are discussed in section 6 of this 
document.   
 

18. This document focuses on the next logical step, which is whether this concept 
of environmental incentives could be extended to other areas where operation 
of the NTS results in the release of natural gas into the atmosphere.    
 

19. The emissions resulting from the combustion of natural gas are not discussed 
in this document as National Grid already has incentives designed to minimise 
the amount of gas combusted in the NTS compressors, through the Shrinkage 
Incentive6 and is also subject to environmental regulation through 
environmental permitting at the relevant sites7.   
 

20. Further information on the wider environmental regulations and obligations 
that apply to National Grid can be found in Appendix 1 of this document. 
 

 
Structure of this Document  
 

·  Section 3 describes the NTS assets and associated processes 
operated and by National Grid that result in natural gas being released 
into the atmosphere. 
 

·  Section 4 describes the technologies that could be deployed to try and 
reduce these releases of natural gas. 

 

                                                      
6 Set until March 2012 by Ofgem as a result of last year’s SO incentives consultation. 
7 From the Environment Agency (EA) in England and Wales, and the Scottish Environment 
Protection Agency (SEPA). 
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·  Section 5 discusses the mechanisms that could be used to incentivise 
a reduction in the amount of natural gas released from the NTS, 
including the considerations that would need to be taken into account if 
operational incentives were to be introduced. 

  
·  Section 6 summarises the existing NTS Environmental Incentive, which 

only applies to venting of natural gas from NTS compressors.  The 
potential requirement for a Licence change to correct the existing 
incentive target is discussed.  
 

·  Section 7 provides a summary of the consultation questions. 
 

·  Section 8 provides our contact details for any party that wishes to 
contact us to discuss any aspect of this consultation, or arrange a 
bilateral meeting. 
 

·  Appendix 1 summarises National Grid’s current environmental 
obligations. 
 

·  Appendix 2 summarises the methodology used to estimate the 
environmental impact of releasing a volume of natural gas to 
atmosphere. 
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Section 3 
Environmental Impact of NTS Activities 
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This section describes the assets and processes operated by National Grid 
which result in the release of natural gas into the atmosphere.  This includes 
the operation of the assets on the network, as well as maintenance activities. 
  

21. There are a number of NTS assets (or processes around these assets) that 
release natural gas into the atmosphere.  For the purposes of this document, 
these have been grouped together as shown in the figure below.  
 
 

NTS Pipelines NTS CompressorsNTS OtherNTS Valves

Natural Gas Emissions

Depressurisation

Purging

On-line 
Inspections

Site Valves

Pressure Control 
/ Relief Valves

Block Valves

Instrumentation

Flow Control 
Valves

Filtering

Depressurisation

Purging

Seal Leakage

Flanges and 
Fittings  

 
Figure 3.1: Sources of Natural Gas Emissions from the NTS 

 
 

22. The following paragraphs describe the natural gas emissions from the NTS 
Pipelines, NTS Valves and NTS Other groupings. The natural gas emitted 
from NTS compressors is covered in Section 6 as this is already incentivised 
under the NTS Environmental Incentive.  
 
 
3.1 Emissions from NTS Pipelines 
 

23. The NTS pipeline system is a welded steel system which operates at 
pressures of up to 94 bar.  Although in normal operation the pipelines 
themselves do not release natural gas, maintenance and connection activities 
can result in a requirement for a controlled release of natural gas.  These 
activities are described in the following paragraphs. 
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On line Inspections 
24. In order to monitor the condition of the NTS pipelines, pipeline inspections 

using on line vehicles (known as Pipeline Inspection Gauges or PIGs) are 
undertaken.  These inspections are essential for safety reasons as they are 
used to detect any cracks, loss of wall thickness or external damage to the 
buried high pressure pipelines.  Typically inspections take place at 15 year 
intervals, however these intervals can be shortened if risks with a particular 
pipeline have been identified. 
 

 
 

 
Figure 3.2: An NTS PIG 

 
25. In order to maintain continuity of supply to consumers, these inspections take 

place under live gas conditions.  A piece of equipment called a pig trap is 
used to introduce and remove the pig from the section of the NTS under 
inspection.  The following figures show photographs of pig traps. 
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Figure 3.3: An NTS pig trap 
 
 
 

 
 
 

Figure 3.4: A pig being removed from an NTS pig trap 
 
 

26. Once a pig has been loaded into a pig trap, prior to launching the pig into the 
pipeline system it is necessary to purge all of the air out of the pig trap.  This 
is carried out to remove the risk of introducing air into the pipeline system as 
natural gas/air mixtures can be explosive.  This purging results in a small 
amount of natural gas being vented to atmosphere. 
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27. Once the pig has been launched into the pipeline system, the pig trap will then 
be vented to allow the pig trap to be depressurised and, if necessary, 
subsequent pigs to be loaded into it.   
 

28. The reverse processes happen at the pig trap which receives the pig on 
completion of the pipeline inspection, allowing the pig to be removed from the 
pipeline system under safe conditions. 

29. For each online inspection there is a requirement to run a number of other on 
line vehicles (e.g. to remove any liquids) through the pipeline system prior to 
launching the inspection vehicle itself.  

30. In any year, the actual amount of natural gas vented from pig traps will 
depend on the number of inspections, the number of pigs per inspection, size 
of the pipelines and the prevailing NTS pressures.   

31. In order to give an idea of the order of magnitude to this type of venting, we 
have calculated that de-pressuring a typical 36 inch pig trap from 60 bar would 
release natural gas that the current environmental incentive (using a shadow 
price of carbon) would value the environmental impact at approximately 
£1008.  In a typical year, there would be approximately 12 inspections, each 
requiring 4 separate pig runs and 2 pig traps per run (one to launch and one 
to receive the pig).  An estimation of the total environmental cost of all pig trap 
venting is therefore £10,000 per annum. 
 
 
Pipeline Depressurisation 

32. Under certain circumstances (e.g. to cut into the NTS and carry out the 
necessary welding to facilitate the connection of a new pipeline or offtake), it 
is necessary to isolate a section of the NTS and purge it to air.  
 

33. National Grid will seek to minimise the amount of natural gas vented to 
atmosphere by isolating the shortest possible section of pipeline and by 
minimising the pressure in it prior to venting.   
 

34. The exact amount vented in any section will depend on the distance between 
the block valves used to isolate the section of the NTS and the pressure from 
which venting occurs.  To give an indication of the order of magnitude of the 
environmental costs associated with venting an isolated pipeline section, a 36 
inch diameter pipeline, with block valves used for isolation 30 km apart, 
vented from 7 bar9 would release natural gas with an environmental cost of 
approximately £60,00010. 
 

35. Depressurising pipeline sections are infrequent events and the number of 
occurrences each year will change based on the requirements for connections 
and other work to be carried out.  Going forward, we would expect around 
three occurrences each year, however, in some cases the vented sections 
                                                      
8 See Appendix 2 for methodology used to estimate these costs. 
9 Pressures can be lowered to ~7 bar using recompression. See Section 4.3 for details. 
10 See Appendix 2 for methodology used to estimate these costs. 
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could be significantly shorter than the 30km used in the example above (even 
as small as 1km or less).  
 

 
Pipeline Purging 

36. In order to re-commission a depressurised pipeline or commission a new 
pipeline, it is necessary to purge the air from the pipeline for safety reasons. 
National Grid has developed a method of ‘Direct Purging’ eliminating the need 
for an inert buffer gas to be used, thus reducing time and costs.  
 

37. As a result of this process, a small amount of natural gas will be released into 
the atmosphere as it is necessary to ensure all of the air is removed from the 
pipe before it can be reconnected to the NTS.   
 

38. The amount released is not metered and hence it is difficult to quantify the 
average amount released per year.  However due to the direct purging 
technique the amount per event is believed to be small, compared to the 
amount released on depressurisation of the same pipeline.  These releases 
would only occur on an infrequent basis when a pipeline is commissioned or 
re-commissioned after being depressurised.   
 
 
3.2 Emissions from valves on the NTS 
 

39. There are a number of different types of valve on the NTS, each of which can 
result in the release of natural gas as part of their normal valve operation.  
These are discussed in the following sections.  
 
 
Block Valves  

40. Block valves are installed at regular intervals along NTS pipelines, these 
valves allow sections of the NTS to be isolated should the need occur (e.g. to 
facilitate a connection or in response to an emergency situation). 
 

41. Although these valves are normally left open, as part of National Grid’s normal 
maintenance work, these valves will be closed to check their operation and to 
provide certainty should the valves be required in an emergency situation to 
safely isolate a section of the NTS. 

 
42. The operation and maintenance of these valves results in the emission of 

natural gas from the following areas: 
 

·  In order to check that the valve is operating correctly, the small 
internal cavity of the valve will be vented and then monitored for any 
gas passing the valve seals.  This type of maintenance will typically 
be undertaken once per year on each valve; and 
 

·  A proportion of the valves use gas actuators to open or close the 
valves.  These actuators use the pressure of the gas in the NTS to 
move the valve.  Once the valve has moved, the gas in the actuator 
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is vented to allow the valve to be moved in the opposite direction 
when required.  The figure below shows a gas actuator on a buried 
valve. 
 
 

 
 

Figure 3.5:  A gas actuator on a buried valve 
 

43. The value assigned to the existing environmental incentive (£574/tonne of 
natural gas vented) can be used to give an indication of the environmental 
costs of venting the body cavity of a valve and operating the actuator on the 
same valve.  For example, venting 60 bar of natural gas from a 36 inch valve 
would release natural gas with an environmental cost of under £50.  The 
emissions from the actuator on the same valve, when the valve opened or 
closed assuming it vented natural gas at a pressure of 60 bar, would be of the 
order of £1. 
 

44. The exact amount vented for any valve and actuator on the NTS would 
depend on the valve or actuator size and the prevailing NTS pressures at this 
time. 
 
 
Site valves 

45. Each operational site (e.g. compressors and multi-junctions) will have some 
valves similar to those discussed in the block valve section above.  These 
valves can also release natural gas in the ways previously described. Some 
valves have been modified to recharge and not release natural gas. 
 
 
Pressure Control / Relief Valves  

46. Pressure Control valves are used to maintain the pressure within some parts 
of the NTS between operational parameters. They also prevent the pressure 
from rising above a safe limit in vessels and pipelines by releasing natural gas 
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to relieve the pressure. Operation of these valves is extremely infrequent 
since other measures are used to maintain normal operating conditions. 
 
 
3.3 Other NTS emissions 
 

47. This section describes the other assets which as part of their normal operation 
or maintenance can result in the release of natural gas. 
 
Instrumentation  

48. At strategic points around the network, instrumentation such as gas 
chromatographs take small samples of pipeline gas in order to provide 
information on the gas quality.  This information allows National Grid to meet 
its safety obligations in relation to gas quality and to help with the billing 
process (through measurement of calorific value). 
 

49. Once the instruments have completed their analysis these small samples of 
gas are vented to allow the instrument to carry out subsequent analysis. 
 
 
Flow Control Valves 

50. There are 15 flow control valves located at sites where a number of pipelines 
converge and are used to direct flows around the NTS enabling linepack to be 
transferred between zones.  An example of such a valve with the gas actuator 
at the top is shown in the figure below. 
 

 
 

Figure 3.6: Example of a flow control valve 
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51. There are various types of control and actuation devices installed. Some of 
the control / positioning devices vent small amounts of natural gas 
continuously.   National Grid has an ongoing project, where a third party is 
looking at the natural gas released from the NTS compressor sites.   Two 
compressor sites have been surveyed so far, and these have estimated the 
amount of gas vented from the flow control valves on these sites to be of the 
order of 1.7 tonnes per year, which equates to an environmental impact of 
around £900 per year11.  The cost of equipment replacement is typically in 
excess of £10,000. 
 
Filtering  

52. Filters are used at offtakes to remove any particulates from the gas, prior to 
the gas being metered.  Scrubbers and Strainers are used on the NTS at 
compressor sites to remove any particulates and condensates from the gas 
prior to it entering the compressor.  An example of a scrubber used on the 
NTS is shown in the photograph below. 
  
 

 
 

Figure 3.7: Example of a scrubber on the NTS 
 
 
53. To allow the filters, scrubbers and strainers to be cleaned and then returned to 

service requires them to be depressurised and then subsequently purged of 
air, resulting in an amount of natural gas being released to atmosphere.  
These units are typically inspected and cleaned infrequently (e.g. for 
scrubbers every five years).  It is estimated that the environmental value of the 
gas per released per inspection is of the order of £100. 
 
 
 

                                                      
11 Using the £574/tonne of vented natural gas cost from the NTS Environmental Incentive. 
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Flanges and fittings  

54. Flanges are used to connect pipelines where equipment needs to be removed 
for maintenance purposes (e.g. for in-line strainers, metering tubes etc.).  
Fittings are used to connect measurement equipment to the system (e.g. 
pressure transmitters). 
 

55. Unlike some of the other releases of gas, which are controlled actions (e.g. 
choosing to vent a compressor) small releases of natural gas from leaks on 
flanges and fittings are not deliberate releases of natural gas and are un-
quantifiable due to lack of information on the duration and rate of any leak 
detected. 
 

56. Where leaks are detected as part of National Grid’s normal routine inspections 
the appropriate maintenance or asset replacement is undertaken. 
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Section 4 
Reducing the volume of natural gas 
released to atmosphere  
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This section summarises the technologies that potentially could be used by 
National Grid to reduce the amount of natural gas released to atmosphere.  
The section also summarises the current investigative projects that National 
Grid is undertaking with a view to improving environmental performance. 
 
4.1 Background 
 

57. There are a number of approaches that could be used to reduce the amount 
of natural gas released into the atmosphere as a result of the operation of the 
NTS, these are summarised below and discussed in more detail in the 
subsequent paragraphs: 
 

·  Asset replacement or redesign (with lower or zero emission 
equivalents); 

·  Recompress natural gas back into the NTS; 
·  Capture the gas; and 
·  Flare the gas. 

 
58. National Grid has an ongoing IFI project, described in section 4.7, which is 

looking at how each of these might be used by National Grid.  In April 2009 
we commenced a separate project looking at our current environmental 
performance, with a view to identifying areas where improvements can 
reasonably be made.  More information on these projects is contained in 
section 4.7. 
 

59. Completion of these projects will help identify some of the current unknowns 
around environmental performance including which of the technologies 
described in this section are most appropriate for reducing emissions.  
 
 
4.2 Asset replacement or redesign 

 
60. Environmental obligations and incentives can result in changes to the design 

or type of equipment used by National Grid on the NTS. The best example of 
this is on the NTS compressor sites where Dry Low Emission (DLE) 
technology12 and electric drive compressors have been introduced. 
 

61. The ability of environmental obligations and incentives to drive asset changes 
will depend on a number of factors including: 
 

·  the volume of natural gas released by the asset; 
·  the reduction in this amount that any new technology could deliver; 

                                                      
12 For gas powered compressors 
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·  the strength and duration of any incentives in place; and 
·  the incremental costs of purchasing, installing and operating any new 

equipment.  
 

 
4.3 Recompression units 
 

62. As described in section 2 of this document, there are several circumstances 
where National Grid needs to purge natural gas from NTS assets. 
 

63. It is clearly beneficial to reduce the pressure of the gas that has to be vented 
prior to its venting.  For pipelines, this can be in part achieved by lowering the 
NTS pressure in the relevant section of the NTS through the use of the NTS 
compressors and by configuring the NTS to allow offtake of gas from an 
isolated section of the NTS. 
 

64. In addition, recompression units can be used to pump gas from an isolated 
section of the NTS, back into the remainder of the NTS (see figure below).  
 

 
 

Figure 4.3: High pressure mobile recompression rig 
 

65. National Grid owns two such mobile recompression units which can be used 
to reduce pipeline pressures down to ~7 bar. These units cost around £1m 
each. 
 

66. There are a number of areas where the use of recompression could 
potentially used.  This would reduce the pressure of natural gas in the relevant 
asset, minimising the amount that needed to be vented.  Areas that 
recompression technologies could be used, include: 

 
·  Pipelines: The existing National Grid recompression units only operate 

down to ~7 bar.  Other smaller mobile recompression units might offer the 
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potential to further reduce the pressure in an isolated section of the NTS.  
 

·  Compressors: Smaller static recompression units could be used at the 
NTS compressor sites to reduce the pressure in the NTS compressor 
casings when these need to be vented to allow the compressor to be stood 
down from operational duty.13  
 

·  Filters and Pig traps: As described in section 2, there is a requirement to 
vent both of these assets to allow filters and pigs to be safely introduced 
and removed from live gas situations.  As these are planned events, small 
mobile recompression units could potentially be used to lower the natural 
gas pressure in these assets prior to any venting. 

 
67. The types of small recompression units discussed above are not proven 

technologies at NTS pressures.  National Grid is currently looking at the 
feasibility of such units and what potential costs of these may be.  Initial cost 
expectations of such units would be of the order of £0.5m to £1m, however 
these may change once the feasibility work has completed. 
 

68. The decision on whether to use a recompression unit can be influenced by a 
number of factors including availability of proven technology that can operate 
at the desired range of pressures, equipment costs and the reduction in the 
amount of gas venting that can be achieved. 
 

69. With any recompression approach, there will naturally be a break even point 
at which the financial costs of operating a recompression unit (including fuel) 
and the environmental impacts of consuming fuel no longer justify further 
attempts to reduce the pressure of natural gas that is to be released.  
 
 
4.4 Capture the Gas 

 
70. This approach relies on the ability to capture natural gas (that would otherwise 

be vented), to store high pressure gas, potentially transport the gas to another 
location and find a use for this unodourised14 gas.  
 

71. Of all the sources where it has been identified that natural gas is released 
from the NTS, the NTS compressor sites present the most likely opportunity to 
exploit this technology as there is both the need to vent gas (from 
depressurising the compressor units) and also the need for a supply of gas to 
provide fuel for the gas driven compressors, avoiding the need to transport 
gas. 
 

72. One potential area of interest is Adsorbed Natural Gas (ANG) technology 
which enables higher energy density storage of natural gas through 

                                                      
13 Section 6 describes the venting from NTS compressors. 
14 All NTS gas is unodourised, with the characteristic gas smell only being introduced when 
NTS gas is offtaken into the distribution networks. 
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adsorption of gas molecules on readily available activated carbon materials. 
 

73. National Grid’s consideration of the application of capture and storage 
technologies to NTS applications are at the very early stages15.  It is however 
too early to have any indicative costs of such technologies. 
 

 
4.5 Flare the gas 
 

74. Methane has a greenhouse gas potential that is ~21 times greater than CO2, 
therefore flaring any natural gas emissions and releasing CO2 rather than the 
more environmentally potent methane would be preferable.  For this reason 
National Grid is actively investigating the potential use of flare stacks. 
 

75. These units can be either fixed at site (for equipment with regular venting), or 
mobile for one off or very infrequent venting events.  The figures below show 
examples of flare units used elsewhere, which National Grid could potentially 
use. 
 

 
 

 
 
 

Figure 4.4:  Small Static Flare Unit 
 
 
 
 

                                                      
15 See the IFI project information in Section 4.7 for more details 
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Figure 4.5:  Large Static Flare unit 
 
 

 

 
 

Figure 4.6:  Large Mobile Flare unit 
 
 

 
76. The use of flaring may however be limited in certain circumstances due to a 

number of factors including: 
 

·  Costs of the flaring equipment compared to the environmental costs 
avoided.  National Grid is currently looking at the feasibility of using these 
units on NTS projects, once the potential applications are known we will 
carry out further analysis to consider whether such units should be 
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purchased or hired for specific projects. 
 

·  Safety concerns relating to the presence of naked flames on certain sites 
with high risk explosive atmosphere zoned areas; 
 

·  Sites subject to environmental permits which limit CO2 emissions (but not 
methane emissions16); 
 

·  The need to achieve accurate control of the combustion to ensure a 
complete burn to reduce combustion gas (NOx and CO) emissions.  The 
new technologies available achieve this through lean burn systems with 
real time monitoring systems to reduce these emissions; and 

 
·  Consideration of noise and visual impact, especially on sites near 

residential areas.  Again, new flaring units can have a reduced noise 
footprint compared with conventional open flame flaring and reduced 
visual impact with no visible smoke or flame. 

 
 
4.6 Potential Applications of these technologies 
 

77. As all of these approaches are capital intensive, we believe these approaches 
are most suitable for consideration in the circumstances where there are 
controlled releases of natural gas either from a large single asset, from a 
number of smaller assets at the same site or where mobile technology could 
be taken to a number of dispersed assets when each is maintained.  
 

78. In summary we believe the most suitable applications of each of the four 
approaches outlined are: 
 

·  Asset Replacement   
There are alternative options for valve actuators on large sites, 
where electricity or compressed air supplies are already available 
and there is already an ongoing feasibility study to look at this. 
These alternative actuator options are less suited for application at 
more remote valve sites where electric supplies or compressed air 
are not readily available. 
 

·  Recompression  
There is potential to use smaller recompression units to achieve 
lower pressures on NTS pipelines, to depressurise NTS 
compressors and to reduce the amount of gas vented from pig traps 
and filters. 
 

·  Capture  
Most likely application would be on the NTS compressor sites, with 
the captured gas being used to power gas driven compressors. 
 

                                                      
16 See Appendix 1 
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·  Flaring    
Most likely application is to consider the use mobile flaring units on 
pipeline depressurisations, which are larger volumes and are not 
subject to the same limitations as the operational sites. 
 

 
4.7 Investigative projects  
 

79. National Grid is already undertaking a number of projects that are scoped to 
help reduce energy usage, both from a consumption and waste point of view.   
These projects have been driven by legislative, cost benefit or environmental 
performance requirements.  The active projects are described in the 
paragraphs below: 
 
Innovation Financing Incentive (IFI) Project.  

80. As part of the 2007 Transmission Price Control Review (TPCR) Ofgem 
introduced the Innovation Funding Incentive (IFI) mechanism, which aims to 
encourage network operators to apply innovation in the technical development 
of networks. The IFI mechanism seeks to deliver value (e.g. financial, quality 
of supply, environmental, safety) to end consumers. 
 

81. National Grid has initiated an IFI project looking at the reduction of Natural 
Gas venting from all activities on the NTS.  The three options that the project 
is looking at, in order of preference are: 
 

·  Recompression back into the NTS; 
·  Capture and storage; and 
·  Flaring. 

 
82. The initiatives that are being investigated under this project are closely aligned 

to those identified in section 4.5 of this document.  The project is at the 
feasibility stage and is due to be completed by Spring 2010.  Due to this 
project being at its early stage there is insufficient information available to 
perform any cost benefit analysis of the potential options. 
 
 
Environmental Permitting and Pollution Prevention a nd Control Permit 
Requirements 

83. This programme of work is being completed as part of the legislative 
requirements under the relevant environmental permits on a site by site basis, 
and includes: 
 

·  An energy efficiency review and the production of a plan to deliver 
local and network wide gains in efficiency in accordance with 
permits issued by the Environment Agency (EA) and the Scottish 
Environment Protection Agency (SEPA); 
 

·  Identification of the opportunities to optimise the energy efficiency of 
sites under different NTS conditions (e.g. under different site 
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configurations, under different load profiles, under operational 
conditions and standby modes (where applicable)); and 
 

·  Development of a virtual network energy model which utilises 
bespoke algorithms to allow the Gas National Control Centre 
(GNCC) to make real time energy efficiency optimisation decisions 
across the entire compressor fleet.  

 
 

Combined Internal Project   
84. As a result of the increased focus from Ofgem under the existing NTS  

Environmental Incentive and from the EA/SEPA under the permitting regime, 
two projects have been initiated which seek to identify if any improvements 
could be made to the calculation methodologies used to identify the amount of 
natural gas released from NTS compressors.  The implications of this work on 
the existing NTS Environmental incentive are discussed in Section 6 of this 
document.  
 
 
Question 4.1 Do you agree with National Grid’s view (described in section 4.6) of 

where the approaches for reducing the amount of natural gas 
released should be targeted?  

Question 4.2 Are there other approaches to reducing the amount of natural gas 
released from the NTS that we should be considering? 
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Section 5 
Potential Incentives 
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This section discusses whether operational incentives or a specific 
programmes funded through a price control review are the appropriate 
mechanisms for targeting a reduction in the amount of natural gas released 
from the NTS.  Potential issues with an incentive are discussed and views on 
all these topics are invited.  
 
 
5.1 Background  
 

85. Through the NTS Environmental Incentive, National Grid Gas is already 
directly incentivised on one area (NTS compressor venting) where natural gas 
is vented to atmosphere. 

 
86. The scheme is based around a performance target derived from historic 

amounts of venting, with increases or decreases to this volume valued at the 
shadow price of carbon multiplied by the carbon equivalence of the vented 
natural gas components. 
  

87. NTS gas powered compressors represented a first logical step in looking at 
NTS natural gas emissions, as basic reporting systems were already in place 
and there was an identifiable operational decision (between incurring the 
electrical energy costs associated with keeping compressor on standby when 
not in use or venting the compressor to avoid these costs), in which the 
environmental costs of venting natural gas were not previously a factor. 
 

88. On introduction of the incentive for the 2008/09 incentive year, the scheme 
only applied to gas driven compressors and valued any venting based solely 
on the methane component of the vented gas.  For 2009/10, the scope of the 
scheme was extended to include the electrically driven compressor units and 
the value of any venting was updated to include the environmental costs of all 
the polluting components of natural gas. 
 

89. Whilst this incentive17 represents a more complete view of the value of natural 
gas emissions from NTS compressors, it is limited to a subset of the total 
National Grid releases of natural gas which are described in section 3 and 
summarised in the figure below.  

                                                      
17 Described in further detail in section 6 
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NTS Pipelines NTS CompressorsNTS OtherNTS Valves

Natural Gas Emissions

Depressurisation

Purging

On-line 
Inspections

Site Valves

Pressure Control 
/ Relief Valves

Block Valves

Instrumentation

Flow Control 
Valves

Filtering

Depressurisation

Purging

Seal Leakage

Flanges and 
FittingsNot currently incentivised

Currently incentivised  
 

Figure 5.1: Summary of the sources of natural gas emissions 
associated with the operation of the NTS. 

 
90. It should be noted that the figure shows which asset groupings are 

incentivised and it should not be inferred that the emissions from each of 
these are of equal size.  The ongoing studies, when completed should provide 
further information on the magnitude of the emissions. 
 
  
5.2 Regulatory Mechanisms to drive improvements  
 

91. Previously, the environmental impacts associated with the operation of the 
NTS have been targeted through two different routes: 
 

·  Allowances made through the Price Control Review process, 
allowing wider environmental objectives to be met (e.g. the electric 
compressor changeout programme); and 
 

·  SO Incentives which expose National Grid to a cost of carbon (or 
cost of carbon equivalent) on increased or decreased volumes 
relative to a target level. 
 

92. The Price Control Review process has previously been used to fund capital 
intensive asset programmes which have long asset lives and payback 
periods. SO Incentives have been set for shorter periods and have focussed 
on achieving operational behavioural changes.  SO Incentives have been 
relatively smaller in value as they are based around operational costs rather 
than funding long term capital projects. 
 

93. The potential options to reduce the amount of natural gas released from the 
NTS would require significant capital investment, either resulting from the 
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costs of expensive items such as recompression units and/or as a result of the 
large number of installed devices on the NTS (e.g. if you wanted to change 
the type actuators used on site valves). 
 

94. As the potential solutions to reduce the amount of natural gas released from 
the NTS are known and will require capital investment, a key question is 
whether these should be funded through a Price Control (as with other assets) 
or whether operational incentives (e.g. on a cost of carbon or some other 
basis18) should be used to drive improvements. 

 
95. The following section discusses issues that would need to be addressed for 

operational incentives to be developed.  
 

 
5.3 Potential incentives  
 

96. To establish the potential for SO incentives to drive reductions in the amount 
of natural gas released from the operation of the NTS, the following issues 
need to be considered;  

 
·  whether performance can be measured; 
·  whether a suitable incentive target can be derived; and 
·  whether any schemes provide sufficient value to fund the capital 

investments required to deliver the desired benefits. 
 
 

Measurement of Scheme Performance and Target Settin g  
97. For any incentive, there is a requirement for both a target and performance 

measure to be set.  As the volume of natural gas emissions is not directly 
metered for each type of emitter, this presents challenges in terms of both the 
calculation of the emission methodology and the derivation of a target. 
 

98. In the case of NTS compressors, a considerable amount of work was (and 
continues to be) undertaken to improve the initial base data and methodology 
used to calculate the total volume of natural gas vented.  These improvements 
can, however, result in issues with consistency of targets and performance 
monitoring (see section 6 for more details). 
 

99. In circumstances such as venting a pipeline, although it may be possible to 
estimate an approximate vented volume (based on pipe length, diameter and 
pressure) for a particular event, there is currently limited historical data on 
which to calculate any incentive target.   
 

100. As a result of variation in the number of requests for connection from 
consumers, the different pipe sizes and lengths that need to be vented etc. 
there will be year on year variability in the amount of natural gas vented.  

                                                      
18 In the recent RPI-X Working paper 2, Ofgem stated that “The EU ETS carbon price also 
represents the short-term cost of carbon which does not incorporate the long-term cost of 
environmental damage” 
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Even if detailed historic data was available, this volatility might mean that 
historic data may not provide a reasonable forward looking incentive target, 
particularly if set for a number of years. 
 

101. To overcome the potential issues with absolute targets, an alternative would 
be to consider the use of percentage targets. For example on a pipeline 
depressurisation a performance measure could be the amount of gas vented 
as a percentage of the gas in the pipeline at a determined pressure, this could 
be its normal operating pressure or at a set pressure (e.g. 7 bar if 
recompression units below 7 bar were introduced).  
 

102. Depending on the particular asset under consideration, absolute or 
percentage targets could be set based on the amount of gas vented, 
recompressed, captured or flared.  It should be noted that there is currently 
limited historic data and process in place to capture data on which any such 
targets could be set. 
 

103. Through this consultation we are inviting views on how any schemes could be 
monitored and performance targets set. 
 

 
Potential Scheme Value  

 
104. The potential value under an incentive scheme is important as can inform a 

decision on whether any incentive scheme would provide sufficient value to 
fund the investments required to deliver the desired benefits. 

 
105. For a new environmental incentive, one option to value a scheme would be to 

use the potential volume reduction in the amount of natural gas released 
multiplied by the environmental impact price19, although there is not currently 
enough information to determine whether this would provide sufficient value to 
fund the potential investments required. 
 

106. Another factor on whether the scheme would deliver sufficient value to fund 
the required investments is the duration of the incentive.  Given the potential 
capital costs of the investments identified in this document, incentive schemes 
may need to be set for longer durations than the current package of 
operational incentives, the longest of which is only set for three years. 
 

107. We are inviting views whether it is appropriate for such capital investments to 
be the subject of SO incentives, whether there is a maximum duration for 
which it would be appropriate to set any scheme and whether there is a limit 
to how large an incentive scheme value could be. 
 
 
 
 

                                                      
19 The current NTS Environmental Incentive uses a price of £574/tonne (£1.18/therm) of 
natural gas vented. 
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Question 5.1 Do you have any suggestions for areas where you believe it 

appropriate to introduce new environmental incentives? 
Question 5.2 Given the potential costs and payback periods for any asset based 

solutions to reduce emissions, should these type of investments be 
the subject of operational incentives or Price Control Review 
discussions? 

Question 5.3 Do you believe that there should be any limit on the maximum 
duration or value of any operational incentives?  

Question 5.4 Do you have any comments on how performance measures and 
targets could be set under any new environmental operational 
incentives? 
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Section 6 
Existing Environmental Incentive 
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This section describes the existing NTS Environmental Incentive and how in 
response to the incentive and the Best Available Technique (BAT) obligations 
National Grid has been seeking to improve the calculation of the amount of 
natural gas released.  As a result of these improvements, the potential 
requirement for a Licence change to the incentive target for 2009/10 are 
discussed. 
 
 
6.1 Emissions from NTS Compressors  
 

108. NTS compressors are used to increase pressures in parts of the NTS and to 
move gas from the sources of supply to areas of demand.  National Grid has 
compressors installed at 27 sites across Great Britain. 
 

109. The need to operate an individual compressor on any given day will depend 
on a number of circumstances including the sources of supply and demand, 
the prevailing network conditions and the need to accommodate maintenance 
and construction plans.  
 

110. These compressors release natural gas from a number of activites which are 
summarised below: 
 

·  Purging the compressor (and fuel lines on gas powered 
compressors) of air, prior to starting a compressor.  This is 
necessary to remove the risk of air entering the pipeline system; 
 

·  On some compressors, natural gas is used to start the compressor; 
 

·  On some of the gas powered compressors, there is a small amount 
of leakage around a seal on the compressor shaft when the 
compressor is pressurised.  This seal is used to separate 
combustion products from the areas where pipeline gas is actually 
being compressed; and 
 

·  Depressurising a compressor and associated pipework when the 
compressor is no longer required for active duty, for safety reasons 
when maintenance needs to carried out or for safety reasons should 
the compressor trip20.  Depressurising a compressor is the largest 
source of venting from NTS compressors, however this 
depressurisation does allow auxiliary electrical equipment such as 
ventilation fans and oil heating/circulation pumps to be switched off 
saving on the electrical costs and reducing the environmental 

                                                      
20 E.g. in response to the compressor’s control system detecting a fault or alarm condition 



  

 32 

����������	 	

����� 	

����
�����
� 	 �����
�������	 	
������	

�
����	 	

������
� 	

�
�������	 	
���������� 	

� �������	 	
���������	 ������� 	 ��������	� 	 ��������	� 	

impact of consuming this electricity. 
 

 
111. It should be noted that as the requirements to purge and depressurise the 

compressor apply equally to electrically driven compressors as they do to gas 
driven units.  
 
 
6.2 Existing NTS Environmental Incentive (on compre ssor venting)  
 

112. The NTS Environmental Incentive was introduced from April 2008, to ensure 
that the environmental (equivalent carbon cost) of venting from gas powered 
compressors was factored into operational decisions on whether to vent or to 
incur the costs of keeping a unit pressurised. 

 
113. The amounts of natural gas vented are not directly measured, and are instead 

calculated using a number of fixed constants (volume of pipe work etc.) and 
measured parameters (pressures, temperatures, etc.).  The measured 
parameters are taken from the COAS system which is the operational system 
used to optimise the performance of a compressor gas generator. 
 

114. The incentive for 2008/9 did not include electrically driven compressors as the 
COAS system was not installed on these units (as they had no gas 
generators).  For the incentive year 2009/10, the incentive was extended to 
include electric drive compressors through the introduction of an offline 
solution. 
 

115. For the 2009/10 incentive, the target (1777 tonnes) of vented natural gas was 
set on a weighted basis using the outturn vented volumes form the previous 
three calendar years (2006, 2007 and 2008).  There is a small ±5% deadband 
around the target to reflect the variability in the historic outturns.  This 
deadband was introduced to ensure that any incentive revenues or costs were 
the result of National Grid’s behaviours rather than as a result of any 
underlying annual variability in the level of venting. 
 

116. The environmental impact of increased or decreased amounts of natural gas 
released, outside of the deadband are valued using the carbon equivalence of 
natural gas released to atmosphere and Defra’s shadow price of carbon, 
calculated as £574 per tonne of natural gas vented.  If this price is applied to 
the target volume (1777 tonnes), the total environmental cost of natural gas 
released from NTS compressors could be valued at just over £1m.   

 
117. The incentive scheme currently in place for 2009/10 is summarised in the 

figure below. 
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Figure 6.1: 2009/10 NTS Environmental Incentive 
 
 
 
6.3 Improvements to the Calculation Methodology  
 

118. To fulfil our BAT obligations and in response to the increased focus as a result 
of the NTS Environmental Incentive, National Grid has initiated work which 
reviews the methodology used to calculate the amounts of natural gas 
released.  These include: 
 

·  Review of vented amounts for 2008/9 
o As part of the normal end of year review in advance of 

submitting the regulatory reporting pack to Ofgem, the data 
items and their calculation were reviewed. 
 

·  Fuel Metering Project 
o All aspects of the methodology, measurements and 

constants are being surveyed at an approximate cost of 
£100k. Results are expected later this year.  
 

·  Installing emission calculation software on the electric drive sites 
o Venting from electric compressors is currently manually 

calculated.  A software system could be installed on electric 
compressors to standardise and automate the venting 
calculation method to that on gas powered compressors. 
 

119. The review of vented amounts for 2008/9 has identified an error in the 
calculation of the amounts vented, with some occurrences of venting not 
being previously recorded.  On further investigation it was found that this error 
resulted from modifications made to the COAS system in the last week of 
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December 2007.  National Grid commissioned an external investigation to 
review the source of the error, which has now been rectified. 
 

120. National Grid has recalculated the amount of natural gas vented for the 
incentive year 2008/9 and this corrected figure was included in the final 
regulatory reporting pack provided to Ofgem. The table below shows these 
amounts. 
 

 Previous 
calculation 

Corrected 
calculation 

Venting (tonnes natural gas) 1529 1850 
Target (tonnes natural gas) 2086 2086 
Incentive Revenue £198k £58k 

 
Figure 6.2: Natural Gas vented from gas powered 

NTS compressors during 2008/9 
 

121. This error was found after the NTS Environmental Incentive target for 2009/10 
was set, the implications of this are described in the following section. 
 
 
6.4 Incentive target setting  
 

122. In order that the incentive continues to drive the desired behaviours by 
National Grid, it is important that any incentive mechanism should use a 
consistent methodology for setting the target and for measuring performance.   
 

123. This would ensure that any incentive payments or penalties reflected National 
Grid’s actual performance, not just any changes to the methodology used to 
calculate it (i.e. we should not profit or lose as a result of improvements to the 
calculation methodology).  
 

124. For 2009/10, the incentive target was set based on historic levels of venting 
for the calendar years 2006, 2007 and 2008 on a weighted basis and was set 
before the error described in the section above was identified21. 
 

125. The implementation of the improvements to the methodology mid year has 
lead to a misalignment between calculation of outturn performance and the 
incentive target for 2009/10. 
 

126. We therefore believe that the target for 2009/10 should be recalculated 
retrospectively using the available historic information.  The updated incentive 
target would then be consistent with the calculation of outturn performance. 
 

127. On completion of the other ongoing studies, described in section 6.3, other 
mid year improvements changes to the calculation methodology may be 
required.  These studies are expected to be completed towards the end of 
2009. 
                                                      
21 Note as the error was only introduced to COAS in December 2007, this is only material for 
the 2008 calendar year only 



  

 35 

����������	 	

����� 	

����
�����
� 	 �����
�������	 	
������	

�
����	 	

������
� 	

�
�������	 	
���������� 	

� �������	 	
���������	 ������� 	 ��������	� 	 ��������	� 	

128. We believe a pragmatic option would be to wait until these studies are 
completed before re-calculating and correcting the target.  Through this 
consultation we are inviting views on these issues. 
 
 
Question 6.1 Do you support the view that the target for the environmental 

incentive should be corrected, so that any incentive payments 
accurately reflect National Grid’s actual performance?   

Question 6.2 If changes to the incentive target are to be made, do you support the 
view that this should be done through a single change once all of the 
relevant studies are completed? 
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This section provides a summary of the questions contained within this 
document.  Responses to these questions are requested by 23 September 
2009.  If you would like to discuss the issues raised in this document or other 
SO Incentive issues please contact us using the contact details in Section [6] 
of this document. 
 
Question 4.1 Do you agree with National Grid’s view (described in section 4.6) of 

where the approaches for reducing the amount of natural gas 
released should be targeted?  

Question 4.2 Are there other approaches to reducing the amount of natural gas 
released from the NTS that we should be considering? 

Question 5.1 Do you have any suggestions for areas where you believe it 
appropriate to introduce new environmental incentives? 

Question 5.2 Given the potential costs and payback periods for any asset based 
solutions to reduce emissions, should these type of investments be 
the subject of operational incentives or Price Control Review 
discussions? 

Question 5.3 Do you believe that there should be any limit on the maximum 
duration or value of any operational incentives?  

Question 5.4 Do you have any comments on how performance measures and 
targets could be set under any new environmental operational 
incentives? 

Question 6.1 Do you support the view that the target for the environmental 
incentive should be corrected, so that any incentive payments 
accurately reflect National Grid’s actual performance?   

Question 6.2 If changes to the incentive target are to be made, do you support the 
view that this should be done through a single change once all of the 
relevant studies are completed? 
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If you would like to discuss any issue on SO Incentives, please contact us via 
the contact details below 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To register your interest in receiving future communications on this 
consultation process please email:   SOIncentives@uk.ngrid.com 
 

On the web: 
New dedicated web pages for this process are available at the following addresses: 
 

Electricity SO Incentives: http://www.nationalgrid.com/uk/Electricity/ 
Gas SO Incentives:  http://www.nationalgrid.com/uk/gas/ 

 

 
Talk to us: 
 
Gas  
John Perkins  Tel: 01926 656337 john.perkins@uk.ngrid.com 
 
Electricity  
Malcolm Arthur Tel: 01926 654909 malcolm.arthur@uk.ngrid.com 
 
 

General enquiries:   SOincentives@uk.ngrid.com 
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Appendix 1 
Environmental Regulation 
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National Grid currently has a number of different regulatory environmental 
obligations from various regulatory bodies, applying both to combustion of natural 
gas and the release of natural gas.  This section describes these obligations and 
explains which activities they apply to. 

 
A1.1 The Environment Agency (EA) in England and Wal es, and the 
Scottish Environment Protection Agency (SEPA)  
 

129. The combustion emissions from the gas powered NTS compressors are in 
excess of 50 MW (thermal input) threshold amount for the Environmental 
Permitting (EP) regulations (England & Wales) and the Pollution Prevention 
Control (PPC) regulations (Scotland).  Accordingly these sites are permitted 
and regulated by these agencies on a site by site basis (these regulations are 
focussed on the local air quality around the sites). 
 

130. As a result of these permits and regulations, National Grid is obliged to apply 
Best Available Technologies (BAT) to the way these sites are designed, built, 
maintained, operated and decommissioned.  As a result of the BAT obligation, 
National Grid is installing electrically driven compressors at sites with the 
highest levels of emissions (i.e. as a result of expected high utilisation).  The 
funding for these specific compressors was provided by Ofgem through the 
last Transmission Price Control Review (2007). 
 

131. National Grid carries out a Network Review every year, its main aims are as 
follows: 
 
·  To identify and quantify the environmental impacts of each of the potential 

technologies to reduce emissions and determine whether or not they are 
‘available’ in the context of National Grid’s operations under the definition 
of Best Available Techniques (BAT) set out within the EP/PPC regulations; 
and 
 

·  To identify the most appropriate Network Environmental Investment and 
Regulatory Strategy for National Grid, to ensure maximum environmental 
returns, and ensure ongoing regulatory compliance and consistency. 
 

132. These reviews helped enable National Grid to appropriately designate the 
required investment for the continued reduction primarily in NOx emissions 
from the compressor fleet, through the introduction of Dry Low Emission 
(DLE) technology for gas turbine compressor drives and the variable speed 
electric compressor drives, on a number of sites. 
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133. Although the obligations result from the combustion of natural gas in the 
compressors, the reporting obligations22 cover the whole site and accordingly 
all emissions (including the release of natural gas) are reported on an annual 
calendar year basis. 
 

134. It should however be noted that the environmental permits relate to the 
combustion products and hence there is the potential for a perverse incentive 
to release the more environmentally damaging methane rather than combust 
the gas and breach the levels allowed under the permits. 
 
 
A1.2 Ofgem  
 

135. Through the 5 year Transmission Price Control Review process, Ofgem has 
provided funding to National Grid to undertake an agreed programme of 
installing electrically driven compressors (to meet the BAT obligation 
described above).   
 

136. Through the Gas Transporter (GT) Licence in respect of the National 
Transmission System (NTS), Ofgem has also placed a number of 
environmental reporting obligations on National Grid, including: 

 
·  Annual review of the impact of the business on the environment as 

part of the Regulatory Accounts (A30) 
 

·  Price Control Review Information (A40)   
 

·  Price Control Revenue Reporting and Associated Information 
(C14B) 

 
·  NTS Performance reporting (C16) 

·  methane emissions from NTS 
·  CO2 emissions from gas powered compressor stations 
·  NOx emissions from gas powered compressor stations 
·  Analysis of trends observable from the NTS environment 

measures. 
 

137. Ofgem has also introduced environmental incentivisation into two of the 
current SO incentives: 
 

·  The Shrinkage Incentive incorporates the shadow price of carbon, 
strengthening the incentive on National Grid to reduce the amount 
of NTS Shrinkage; and 
 

·  The NTS Environmental Incentive that has a carbon equivalent 
price for natural gas released to atmosphere from the NTS 

                                                      
22 Under the EA’s Pollution Inventory Schedule (PIS) and the SEPA’s Scottish Pollutant 
Release Inventory (SPRI). 
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compressor fleet. 
 

138. Recognising that there are other releases of natural gas that are not covered 
by the existing NTS Environmental Incentive, Ofgem have asked National 
Grid to consult on the potential for further environmental incentives through 
this year’s SO Incentives consultation process. 
 
 
A1.3 Other obligations  

 
139. There are a number of other environmental obligations that currently apply to 

(or are expected on implementation to apply to) National Grid.  These are 
summarised below. 
 
Greenhouse Gas Emissions Trading Scheme Regulations  (EU ETS)23 

140. The combustion emissions from the gas powered NTS compressors are in 
excess of the 20 MW (thermal input) threshold amount for eligibility for these 
regulations. These regulations are designed to minimise the emissions of 
carbon dioxide (CO2) through a permit scheme which consists of a “cap and 
trade” mechanism.  This exposes companies to carbon market prices to buy 
required tonnes CO2 units should their emissions exceed the allocation issued 
to them for each year period.  
 
Carbon Reduction Commitment (CRC)  

141. These regulations are designed to cover the energy usage of for companies 
and installations that are not already covered by either a Climate Change 
Agreement or the EU ETS framework, effectively exposing a company to the 
environmental costs of producing the energy that is consumed on the site.   
 

142. This is another cap and trade system, with energy usage is converted to 
tonnes of CO2 equivalent, where companies will need to purchase an 
allocation of units at the market price of carbon. 
 

143. This scheme would for example form part of the decision making on whether 
to vent an NTS compressor or incur the costs associated with the electrical 
energy consumed to keep the unit pressurised. 
 
Copenhagen Summit  

144. This summit and any agreement that are the direct consequence of the 
discussions may have a large impact on emissions legislation for the coming 
years. 
 

145. The key effect for National Grid will be the possible inclusion of other 
greenhouse gas emissions into EU ETS in Phase III 2013 onwards.  Methane 
being a key GHG could also then be part of a large scale cap and trade 
system based on the equivalent carbon price.  
 
Large Combustion Plant Directive (LCPD)  

                                                      
23 Within the United Kingdom under the European Directive 2003/87/EC (as amended). 
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146. These regulations aim to reduce acidification, ground level ozone and 
particles throughout Europe by controlling emissions of sulphur dioxide (SO2) 
and nitrogen oxides (NOx) and dust (particulate matter (PM)) from large 
combustion plants (LCPs) in power stations, petroleum refineries, steelworks 
and other industrial processes running on solid, liquid or gaseous fuel. 
 

147. The LCPD is seeking to minimise the amount of methane combusted.  For 
National Grid this could in certain circumstances result in the incentive to 
release natural gas rather than combust it.  
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Environmental Cost Estimation Methodology 
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This appendix summarises the steps used by National Grid to estimate the 
environmental costs associated with releasing natural gas from the NTS.  An 
example application of these steps to the depressurisation of a NTS pipeline 
is provided. 
 
Steps used to estimate the environmental costs or r eleasing a volume of 
natural gas 
 

Step 1. Calculate the volume of natural gas at 1 bar pressure in cubic 
metres, (i.e. multiply the volume of the gas in the asset by the 
pressure change in bar) 
 

Step 2. Convert this volume into kg by multiplying by a factor of 18/23.6324 
 

Step 3. Divide by 1000 to convert to tonnes 
 

Step 4. Multiply by £57425 to calculate the total environmental cost. 
 
 

Example application 
 
This example calculates the environmental cost of venting 30km of 36 inch 
diameter (0.914mm) from 7 bar to atmosphere. 
 

Step 1. The volume of natural gas at 1 bar pressure in cubic metres is 
calculated using (�  x radius2 x length x pressure change)  

 = �  x 0.4572 x 30000 x 7 
 =137785m3 

  
Step 2. Convert this volume into kg by multiplying by a factor of 18/23.63 

=104957kg 
 

Step 3. Divide by 1000 to convert to Tonnes 
=105 Tonnes 

 
Step 4. Multiply by £574 to calculate the total environmental cost 

=£60245 
 

                                                      
24 18 is the assumed molecular weight of natural gas. 23.63m3 is the volume occupied by a kg 
mole (18kg) of natural gas at standard conditions (1 bar, 15oC) 
25 The current NTS Environmental Incentive uses a value of £574/tonne of vented natural gas 


