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SECTION 1 : Introduction 

This project was a collaborative piece between two of the gas distribution networks, Northern Gas 

Networks and Cadent.  

Northern Gas Networks Limited is responsible for distributing gas to homes and businesses 

across Yorkshire, the North East and northern Cumbria and is one of eight gas distribution 

networks in the United Kingdom. 

Currently, NGN supplies gas to approximately 2.7 million customers through a network of 

37,000 kilometres (23,000 mi) of gas pipeline [1] 

Cadent Gas owns, operates, and maintains the largest gas distribution network in the United 

Kingdom, transporting gas to 11 million homes and businesses across West Midlands, North 

West England, East of England and North London. [2] 

Cadent Gas Limited represents four of the eight gas distribution networks in the United 

Kingdom.  

The company also manages the national gas emergency service free phone line on behalf of 

the gas industry in the UK, taking calls and giving safety advice on behalf of the industry 

S1.1 Overview 

The National Infrastructure Commission’s - National Infrastructure Assessment, recommends 

that the government needs to make progress towards zero carbon heat by establishing the 

safety case for using hydrogen as a replacement for natural gas, followed by trialling hydrogen 

at community scale by 2021. [3] 

  

The objective of the future hydrogen projects, including the NGN led H21 programme, is to 

reach the point whereby it is feasible and safe to convert the existing natural 

gas distribution network to hydrogen and provide a contribution to decarbonising GBs heat 

and power sectors with the focus on finding a green alternative to natural gas.   

  

In order to undertake live trials and further community scale trialling, there is a need to 

understand those Industrial and Commercial customers connected to the gas network and 

how to implement any hydrogen conversion, the potential impacts this 

causes customers and any potential mitigation measures that may need to be considered.  
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Projects such as the Hy4Heat programme is working with industry to review the development 

and supply of commercial and industrial appliances but the actual conversion process and the 

challenges it may generate for these customers has so far not been considered in addition to 

the views of the consumers. 

  

This project aims to review and gain a better understanding of the Industrial & Commercial 

customers on the NGN and Cadent network and provide a high-level insight for those on the 

remaining GDN networks.  

 

 Existing Arrangement Overview  

NGN currently hold information on their Industrial and Commercial (I&C) customers, 

including names & addresses and industry types. There are a range of specific 

supply agreements in place and are normally on a case by case basis.  

 

Customer information is stored on various systems – for example the Demand Derivative 

System (DDS) and its updated sibling ‘IDS’, Synergi Gas network analysis models, with data 

also coming from Xoserve (Xoserve is the Central Data Service Provider for Britain's gas 

market.)  

 

 Current Challenges 

Any national or local future hydrogen projects will need to consider the conversion of existing 

Industrial and Commercial customers to hydrogen.  

There is the potential of issues arising when seeking to convert I&C customers that needs to 

be reviewed and assessed so that future conversion projects can be planned to consider these 

issues and the mitigation applied where possible.  

  

Our current understanding of I&C customers indicates that there will be issues to convert 

some customers with specific gas supply requirements, including some that have 

an uninterruptable supply agreement which, for example, will require specific mitigation 

measures to minimise disruption and maintain safety. There will also be I&C customers that 
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will have specific preference over the timing and duration of their conversion to minimise 

disruption. This project needs to research the various types of I&C customers, review the 

various service agreements, including contracted pressure, interruptible and 

uninterruptable, and highlight issues that require resolving to convert and supply these types 

of customers.  

  

Without understanding there is a strong potential that there will be issues with the 

conversion of the I&C customers in the future due to not understanding their needs, with a 

potential impact on the time and cost of conversion or even the rejection of hydrogen from 

users if they feel the conversion is not viable.  

  

S1.2 Scope 

 The project collated the information NGN and Cadent store on their Industrial 

and Commercial customers, including any (where known) any standard service 

agreements, uninterruptible and interruptible agreements.  

 

 The project will include:  

i. Collation information held on the type of I&C Customers from the two demand 

Derivative System (DDS and IDS)  

ii. Reviewing SIC code information held by the networks to determine any relevant 

information that may be known which could the impact of the hydrogen conversion  

iii. A review of the Hy4Heat research on hydrogen for commercial and industrial 

appliances  

 

 Not in Scope 

The project will not review every individual I&C customer and does not seek to solve any 

challenges but rather aims to provide an initial high level insight into any challenges which 

can then be used for further in depth engagement and planning. The project will collate all 

the data and will triage and review a sample of the various types of I&C 

customers, determining potential issue and mitigation for conversion, specific to that type of 

customers supply needs, e.g. space heating, catering, process/production etc.   
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S1.3 Definition of Industrial and Commercial 

One challenge that must first be defined is the definition of industrial and commercial for the 

purposes of this report.  Within the gas industry alone, different organisations and sectors 

will define this differently.   For example, from a network point of view the defining criteria is 

generally based around the usage and the figure of 73,500kWh per annum is used.  Thus, 

below the level the supply is of a ‘domestic’ size and those above the level quoted and viewed 

as commercial/industrial but has no consideration as to what the actual gas is used for on the 

property.   

In the downstream sector (after the outlet of the primary ECV) the definition does not apply 

to the usage of the site but rather the equipment and installation pipework size/installation 

volume – under the general term ‘non-domestic’.   These definitions derive from the 

application of downstream industry standards and operative qualification and assessments.  

For example, to be considered ‘domestic’ (and thus requiring the applicable domestic 

qualifications) the requirements for a natural gas supply are 

i. Primary meter with a badged capacity not exceeding 16m3/hr and 

ii. An installation volume ≤ 0.035m3 and  

iii. Installation pipework ≤ 35mm (R 1 ¼ “)  and  

iv. A supply MOP ≤ 2 bar(g) and 

v. An OP ≤ 21mbar(g)  

vi. Any appliance is designated for domestic use.  

As can be seen, the property type is not the sole defining factor and means that such pipework 

and equipment can be installed into a ‘non domestic’ property but designated as a ‘domestic’ 

and vice versa that a large ‘domestic’ property with large ‘non domestic’ appliances could be 

classified as ‘non-domestic’ for the purposes of downstream gas work.  

What is clear is that depending on the organisation and sector being asked, can result in a 

different definition being used. It was noted by the Hy4Heat WP5  group that this was evident 

in discussions with manufacturers who noted the differences come down to: 
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i. Appliance output 

ii. Appliance end use/setting 

There are also differing definitions when it relates to appliances.  Generally, central heating 

boilers with a heat input of ≤70kW net (77kW gross) are deemed as ‘domestic’ appliances and 

those >70kW net deemed as ‘commercial’ with different manufacturing standards such as BS 

EN 656 for boilers over 70kW net and for installation the suite of standards such as BS 6798, 

BS5440-1 and BS 5440-2 etc for those ≤70kW net and IGEM/UP/10, BS 6644 etc for those 

>70kW. 

This added layer of definition means that a property could require operatives with both 

‘domestic’ and ‘non-domestic’ qualifications.  Hy4Heat Work Package 5 (WP5) noted that 

ICOM (the Industrial and Commercial Energy Association) keep statistics of boiler sales above 

30kW as the vast majority of boilers up to 30kW are in domestic settings and as such the 

30kW limit was used as the lower threshold In defining commercial appliances as part of that 

report whilst recognising the 70kW level previous mentioned.   

It was concluded by WP5 for their purpose “that truly commercial appliances are produced by 

manufacturers specialising in commercial appliances rather than domestic appliances, and as 

such the sales data and industry knowledge of the members of the relevant trade association 

is relied upon..” [4]  

Industrial and commercial gas users are uniquely different to their domestic counterparts – 

not only for the obvious reasons like their property size but also the sheer variety of uses 

natural gas has in these sectors – from those similar to that which are used in the home (space 

heating and hot water) to specialist processes such as for use in kilns and furnaces and to the 

chemical industry in which natural gas in not used for combustion but rather for chemical 

feedstock such as in the carburation of steel.  

It is therefore imperative that prior to any proposed conversion of the natural gas network to 

carry up to 100% hydrogen, that the gas distribution networks understand as much as possible 

about their connected industrial and commercial consumers as possible.  

The purpose of this NIA was to gather data on I&C customers that is currently held by the 

GDN’s and review it to understand any data gaps that may be present. In addition, this review 
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sought to determine whether the data which is held is suitable to aid in understanding the 

customer and what their challenges may be in any network conversion.   

To support this data review, wider stakeholder engagement was undertaken with various 

groups of users as well as the publication of a questionnaire encouraging users to share their 

thoughts.   

This report does not seek to produce a new definition for I&C customers as that is not the aim 

of the project.  As the primary aim is to understand any challenges, the view of the project is 

that challenges will comes from various businesses each with their own unique view and 

therefore will assume all sites that are not domestic residential ‘homes’ are covered.  

 

SECTION 2 : Summary of Existing Projects and Reports 

 H21 North of England Report [5] 

The H21 North of England (NoE) report was released in 2018 and aimed to expand upon the 

work already undertaken in the H21 Leeds City gate project.  The NoE project expanded the 

area from just being Leeds (as was the case in the LCG project) to the North of England and 

between the years 2028 and 2034.  The report also introduced industrial and commercial 

consumers who had not been included in the previous LCG report.  

The NoE report aimed to decarbonise I&C clusters that were connected to the gas distribution 

network by default and by 2050 the recommended rollout of H21 could provide deep 

decarbonisation (14.47grms/kWh) of UK heat and with 48% of non-domestic heat across the 

below 7 bar distribution networks including all industrial clusters and commercial users. The 

NoE report provided in depth detail on the potential gas demand and usage of I&C consumers 

as opposed to looking at any challenges that individual users may face in a conversion.  There 

is mention of large users connected to the NTS/LTS who use natural gas as a feedstock but 

this is in the context of the NTS/LTS supplying natural gas to feed hydrogen production.  
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Figure 2.1 - H21 NoE scope of work 

The main aspects in the NoE project included using an area that consisted of 3.7 million 

domestic conversions which was under at the rate of around 530,000 per year over the period 

of the study.  To supply the hydrogen needed for the conversion required 9 ATR units to 

supply the 12.15 GW of hydrogen with 56 salt caverns with an operating pressure range of  

between 85 bar – 275 bar providing 8 TWh of interseason storage.  

A new hydrogen transmission system (HTS) was devised with a capacity of 125 GW and 25GW 

intraday storage. 

 

 BEIS Hy4Heat [6] 

The Department for Business, Energy & Industrial Strategy (BEIS) appointed Arup in 2018 

to be the programme manager for the Hy4Heat programme. With partners, the group 

forms Arup+ and is overseeing the programme and technical management of the entire 

programme (work package 1) and also working on preparations and plans for a community 

trial (work package 9), should BEIS decide to progress to this stage.   

 



 
 

  10 

This project began with a budget of £25m and sought to determine the safety and technical 

feasibility of replacing natural gas with hydrogen in domestic, industrial and commercial 

buildings – i.e., ‘downstream of the ECV’.   

 

To achieve this, 9 dedicated work package streams were created to undertake this research 

as shown in figure 2.2 

 

Figure 2.2 - The BEIS Hy4Heat programme showing the nine work packages. 

Within these work packages there were two specifically dedicated to the industrial and 

commercial users and their appliances – work packages 5 and 6 with a summary of these 

specific reports below.  

Work Package 5 - Commercial Appliances and Equipment Development 

 

The report entitled ‘Understanding Commercial appliances’ was published in November 2020 

and was carried out by Environmental Resources Management (ERM). WP5a is a market 

research study into the variety of commercial appliances and the issues to be addressed in 

their conversion or replacement with hydrogen appliances. 

WP5b is a competition for the development of hydrogen commercial appliances such as 

catering equipment and boiler cascade systems and a number of suppliers have been 
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appointed and have already started working on the development of such commercial 

appliances. 

The report found that except for boilers that are installed in the public sector, the distribution 

of commercial appliances within the commercial sectors is not well known and compared to 

the domestic sector and that the technical challenges to develop appliances was through the 

increased effort required to design the appliances and the technical complexity associated 

with these appliances.  

It was reported that for certain appliances like those found in the commercial catering 

industry, parameters such as the ‘bake quality’ and cooking time are ‘additional’ 

requirements that would not be necessarily considered for other appliances owing to the 

product (the food) being the livelihood of the user and the development of several 

commercial appliances is ongoing as part of WP5b. 

 

Work Package 6 - Conversion of Industrial Heating Equipment to Hydrogen 

This work package  those industrial sites which are connected to the below 7bar network and 

with equipment rated at > 1MWth. The reason for this limitation on scope was aimed at 

avoiding any overlap with the working being undertaken on the WP5 work and also in an 

attempt to capture the larger industrial equipment in certain defined uses.  

The report for WP6 was published in January 2020 and made recommendations such as 

comparisons between hydrogen and other decarbonisation options along with an estimate 

for the associated costs and timeframes. 

 

Whilst both work packages provided detailed and expansive information relating its specific 

focus (i.e. the downstream appliances) and the ‘challenges’ associated with the development 

and feasibility of them, the report did not specifically cover any challenges in relation to the 

conversion process itself other than the aforementioned availability of appliances.  This is of 

course vitally important and the work undertaken in the studies and development of 

appliances will provide assurance to users that ‘challenges’ they may face – such as any 

concerns over appliances availability – will have been addressed.  
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 HyDeploy [7] 

 

Although not focused on 100% hydrogen or any conversion of the network the aim of the 

HyDeploy project is to demonstrate the use of blended hydrogen (up to a 20% ) and natural 

gas.   

With the main aim of the project being to demonstrate there is no changes required (as would 

be with 100%) and the project is working on understanding any technical challenges that 

blending may pose for some larger users.  

The project is broken down into 2 phases.  

 

Phase 1 of the project was a live demonstration of blended gas which took place on part of 

the Keele University campus own private gas network and finished in March 2021 and saw 

customers at Keele using the blend normally and reporting that they have noticed no 

difference. 

 

Phase 2 (known as HyDeploy2) will see the community of Winlaton in the North East of 

England make history and play an important part in the future of hydrogen use, 

 by becoming the first public network to receive a 20% hydrogen blend. 

The 670 houses in the trial area, plus the church, primary school and several businesses will 

all receive the hydrogen blend for a period of around 10 months starting in August 2021. 

 

Whilst Phase 2 is underway, the research for commercial and industrial use continues 

simultaneously with equipment testing and ongoing stakeholder engagement on this matter 

as of the time of writing this report.   

 

 HyNet North West [8]  

HyNet North West is a hydrogen energy and carbon capture, usage and storage (CCUS) 

project. The goal of HyNet is to reduce carbon emissions from industry, homes and transport 

and support economic growth in the North West of England.  

The initial phase of HyNet North West is based on the production of hydrogen from natural 

gas. It includes the development of a new hydrogen pipeline; and the creation of carbon 
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capture, usage and storage (CCUS) infrastructure. It will supply hydrogen to participating 

energy intensive industrial gas users to achieve a significant reduction in their carbon dioxide 

(CO2) emissions. 

Domestic users and small businesses in the local distribution area would receive a blend of 

hydrogen and natural gas at a level which requires no changes to their current gas appliances, 

or the way they use gas. The new hydrogen pipeline infrastructure built for HyNet North West 

also provides the opportunity for hydrogen transport fuelling hubs across the region. 

HyNet North West includes creation of the UK’s first CCUS infrastructure on the existing 

Liverpool Bay oil and gas fields. CCUS is a vital technology for widespread long-term emissions 

savings. 

The new infrastructure built by HyNet North West is readily extendable beyond the initial 

project, and provides a model for similar projects in other parts of the UK. 

Hydrogen will be produced from natural gas and sent via a new pipeline to a range of 

industrial sites, for injection as a blend into the existing natural gas network and for use as a 

transport fuel. Resulting carbon dioxide (CO2) will be captured and, together with CO2 from 

local industry, which is already available, sent by pipeline for storage offshore in the nearby 

Liverpool Bay gas fields.  

 

Figure 2.3 - HyNet project overview 
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The HyNet project has undertaken engagement with industrial users as well as engineering 

work which has demonstrated that there are no fundamental technical ‘show-stoppers’ to 

the use of hydrogen in most industrial applications. Many burner manufacturers and original 

equipment manufacturers (OEMs) are experienced in designing and developing equipment 

for operation on fuel gases with high hydrogen content. However, of those industry sites 

included within the scope of the HyNet Reference Project none are host to a process-critical 

turbine or engine. As the Project is extended in the future however, inclusion of such sites will 

be inevitable and so the technical barriers will need to be addressed as part of future phases.  

 

Internationally there has been considerable work on large scale gas turbines operating on 

hydrogen by OEMs which provides confidence in fundamental feasibility. There will be a need 

to develop power generation and CHP solutions at the scale required for industry. If 

Government puts in place a suitable mechanism to support hydrogen and CCUS then the 

related market demand for machines fuelled by hydrogen will enable OEM investment in 

suitable development and testing programmes to modify or to bring relevant machines to 

market.  

 

 Hydrogen Taskforce [9]  

The Hydrogen Taskforce is a coalition of the hydrogen industry’s largest organisations that 

operate in and innovate across the sector and aim to secure the role of hydrogen in the future 

energy mix.  The taskforce has undertaken several reports and found that Industrial users will 

be key to providing initial demand volume.  

The taskforce has said that there are four main uses of renewable and low carbon hydrogen 

within industry:  

1. Replacing grey hydrogen as a feedstock in refineries and chemicals production.  

2. Replacing grey hydrogen in the merchant hydrogen market.  

3. For use in high grade heat processes.  

4. For use within reactivity in processes such as steel and glass manufacturing.  

 

Certain specific industrial uses of gas are referred to when the taskforce discuss that 

widespread industrial decarbonisation is simply not possible without clean hydrogen as both 

feedstock and high-grade heat.  For example, in those processes where the flame (and 
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subsequent combustion gases) needs to come into direct contact with the material or product 

being produced (e.g. in furnaces and kilns).  

 

The taskforce stated that the UK currently uses 27TWh of ‘grey’ hydrogen within industrial 

processes with this demand coming from large-scale chemical processes such as refineries, 

ammonia, chemicals, plastics production, float glass and small-scale processes such as 

epitaxy, heating atmospheres, specialist metal and glass work and laboratories.  

 

Such users are familiar with hydrogen and therefore there is no obvious technical barriers to 

switching to low carbon hydrogen but that moving from natural gas to hydrogen presents a 

significant risk to operators, so cost parity alone between natural gas and hydrogen is not 

enough in itself to stimulate a move towards hydrogen. First movers will require upfront 

grants alongside the ongoing subsidy support scheme to support the transition. 

 

A key finding is that industrial users will require signalling from government to drive a move 

towards decarbonisation and that hydrogen is a potential option.  

 

S2.2 Ofgem Guaranteed Standards of Service  

Ofgem (Office of Gas and Electricity Markets) sets guaranteed standards of performance for 

all Gas Transporters (GT). These standards ensure that networks provide the required level of 

service. The standards cover:  

i. supply restoration.  

ii. reinstatement following work at properties.  

iii. provision of alternative heating and cooking facilities for priority domestic customers.  

iv. response to complaints.  

v. notification of planned work where there is a requirement to interrupt the gas supply; 

and  

vi. connection services. 

If a network operator fails to meet these standards the consumer is entitled to receive a 

compensation payment. 
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Ofgem also sets Licence Conditions which require GTs to meet minimum service levels 

measured on an annual basis. Licence Conditions cover response to telephone calls made to 

the National Gas Emergency Service and the time taken to respond to gas emergencies. 

 

When considering any conversion of the network to 100% hydrogen, these standards of 

service will likely still apply as the ‘sections’ to which they pertain will still be valid on a 

hydrogen network and indeed for the conversion process itself.  However, timescales quoted 

in these service standards may be reviewed and/or redrawn to be specific to any conversion 

but this may be unnecessary.  The primary standard of service which may apply is GSOP13 

which relates to the notification in advance of planned interruptions to supply.  This is 

obviously pertinent to a hydrogen conversion and the previous GD1 price control period 

stated. 

“When the GT carries out planned work to replace pipes or maintain the integrity of the gas 

system, they may need to interrupt your gas supply, If so, your GT will inform you of the date 

they expect to interrupt you and the reason why your supply needs to be interrupted, at least 

5 working days before the interruption occurs.” 

As part of the recent GD2 price control period, these standards of service have been reviewed 

and GSOP13 has been updated to reflect the views of stakeholders and has been increased to 

7 working days’ notice period. [10] 

 

Any conversion to hydrogen will involve a detailed and far in advance engagement with any 

consumer in the period leading up to the conversion. This was detailed in the report by DNV 

as part of NIA 270 Initial Hydrogen supply strategy in which the recommendation was to begin 

engagement and public relations with those in the conversion area as far in advance as 24-36 

months and continue this engagement right down to the ‘conversion week’. 
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SECTION 3 : Report Approach 

This report will be split into two areas of investigation and each will be assessed, knowledge 

gaps assessed, and recommendations made.  These two areas being  

i. Data held by the GDNs 

ii. Stakeholder engagement  

S3.1 GDN Held Data 

This project required the collation of information held by the networks about their I&C 

customers.  The initial scope of the report also would have requested data held by Xoserve 

with a view to compare and collate this information for comparison.  However, given the 

volumes of data and with many months elapsing whilst awaiting this data, the decision was 

made to continue the project using the information held solely by the networks.   

As has been previously discussed with regards to consumer demand, networks hold this data 

within software that is used for demand management – in this case called the ‘demand 

derivation system’ (DDS) for NGN and IDS for Cadent.  Both DDS and IDS work in a similar 

manner with IDS being the updated version on DDS and to which NGN are in the process of 

migrating to.  

 SIC Codes 

The definition of a SIC Code is: 

Standard Industrial Classification – these are provided by companies to Companies house and 

are required to be maintained for incorporated (Limited/PLC) companies alongside their other 

registration and documents. It is used to classify business establishments by the type of 

economic activity in which they are engaged. [11] 

A Standard Industrial Classification (SIC) was first introduced into the UK in 1948 for use in 

classifying business establishments and other statistical units by the type of economic activity 

in which they are engaged. The classification provides a framework for the collection, 

tabulation, presentation and analysis of data, and its use promotes uniformity. In addition, it 

can be used for administrative purposes and by non-government bodies as a convenient way 

of classifying industrial activities into a common structure. 
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The SIC code data contained with IDS and DDS contains four digits which form the basis of the 

code which identifies the sector.  However, the SIC codes in these systems have not been 

updated since circa 1997-8 and the nationalised British Gas days. Prior to the introduction of 

competition in the market, this data was held centrally by British Gas, however, following the 

split into the retail (supplier) and distribution (transporter) in 1996 all data migrated, and new 

file flows were introduced to update various data items, especially associated with the ability 

of customers to switch supplier.  

The current central systems do not hold a field for SIC code as this was removed during a 

complete system replacement in 2017. The decision to remove the field was on the basis that 

it had not been updated for many years are there was no file flow from the shipper to 

provide/update this. There is a however, a legacy data set, which will populate some meter 

points in DDS and which contains legacy SIC codes. The current format of SIC code (5 digit) 

was introduced in 2007 and all legacy SIC codes that Xoserve had were in the previous 4-digit 

format. 

On this basis, any SIC codes transferred to GDNs through the DDS updates would be of a 

legacy nature, so over 25 years old.  

There is no direct means of updating this with any degree of accuracy as premises may have 

changed purpose over the years. 

 DDS/IDS 

DDS provides consumer demand information upon which steady state network analysis can 

be performed at any gas pressure up to and including 7 Bar systems.  

In the NGN area DDS holds around 2.6m MPRNs and (most of) their associated data from 

Xoserve.  

DDS uses the users annual gas quantity (AQ), LDZ and an assigned industry SIC code (as 

discussed previously) to calculate the Peak 6 Minute (Pk6) demand in standard cubic meters 

per hour (scm/h). Given the age and potential inaccuracy of the SIC code data is something 

that must be considered when considering using this method for any similar load calculations 

as over time, the nature of the industry may have changed and thus its gas demand ‘profile’ 

also as well.  
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DDS also holds (manually input) Connected System Exit Point (CSEP) data, including the 

nominated AQs and calculated (outside of DDS) Pk6 demand data phased over 1 to 10 years 

as required. 

All these are assigned a number so that it can be used in network analysis software such as 

DNV’s Synergi Gas and GBNA (Graphics Based Network Analysis System) as an approximate 

location of the demand as well as being used for ‘business as usual’ situations such as 

operational enquiries, loss gas calculations, REPEX expenditure, new connections, demand 

forecasting, hydrogen analysis etc.  

Tools such as a network analysis software support decision making and provides the ability 

for analysts to ensure:  

i. Sufficient capacity is available to deliver future gas requirements to customers  

ii. Best use is made of network capacity  

iii. Network reinforcements and enhancements required to meet obligations are cost 

effective and robust enough to withstand minor fluctuations in requirement 

iv. Operational enquiries  

v. Lost gas calculations  

vi. REPEX expenditure 

vii. New Connections 

viii. Demand forecasting  

ix. Hydrogen and sectorisation analysis etc 

DDS was created in the 1990’s and uses British Gas researched algorithms from the 1980s. It 

accepts daily files from Xoserve to update MPRNs where necessary as well as a monthly larger 

batch of changes from Xoserve with a yearly reconciliation of the entire set of MPRNs after 

which there is an update the demand in all the network analysis models.  

DDS was the industry wide demand calculation tool until the network split in the 2000s where 

each GDN was given a copy with their own areas data. IDS is an updated version of DDS and 

uses a more modern interface and Oracle database. After Xoserve completed their Project 

Nexus in June 2017, DDS was not capable of importing some of the new available fields in 

Xoserve whereas IDS can and hence the migration to this system.  
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Figure 3.1 - DDS Flow of data image 

S3.2 Data Collection 

To begin, NGN collated information from the SAP database to focus on those flagged as 

industrial and commercial MPRNs on the network which produced a data set of 89,783 

MPRNs and then compared this against DDS data held.  The DDS data held provided the 

Annual Quantity (AQ) values for these MPRNs and of these between SAP and DDS; 

• 63 were listed as “Dead (No gas, No meter)” with a listed AQ of 2,245,514 kWh (2.245 

GWh) 

• 1 listed as “Clamped (Meter may still be fitted)” with a listed AQ of 10,257 kWh 

• 135 listed as “Capped” with a listed AQ of 4,216,769 kWh (4.216 GWh) 

• 4 were not listed with any status description but has no AQ values.  

The overall total AQ value was 24,333,872,018 kWh (24.33 TWh) but removing the above 

6,472,540kWh leaves a total AQ of 24,327,399,478 (24.32TWh).   This process was repeated 

by Cadent and the information summarised in Table 3.1. 
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Table 3.1  I&C demand data per LDZ 

LDZ MPRN Count AQ (kWh) AQ (GWh) AQ (TWh) 

NGN NE 52,365 13,409,412,383 13409.41 13.40 

NGN NO 37,422 10,925,197,071 10925.19 10.92 

Cadent EA 40,356 10,938,848,024 10938.84 10.93 

Cadent EM 42,816 21,638,136,236 21638.13 21.63 

Cadent NT 62,376 17,319,118,316 17319.11 17.31 

Cadent NW 77,771 26,644,484,277 26644.48 26.64 

Cadent WM 51,034 15,573,123,879 15573.12 15.57 

Total 364,140 116,448,320,186 116,448 116 

 

S3.3 Cadent 

AQ data was reviewed against each SIC code – of which the Cadent data was split into 336 

codes combining into 60 categories.  For example, there are 9 SIC codes that combine under 

umbrella of ‘Plastic and Rubber products manufacturing’.  

Included in the Cadent Data was information listed under the tag of ‘domestic’. This 

information was excluded as this accounted for over 10.5million data points.  Cadent data is 

shown in Figure 3.2 with categories vs their AQ in MWh.   

 

Figure 3.2 – Cadent SIC Code category vs AQ (MWh) 
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By plotting the number of consumers against their AQ in MWh it is possible to see where the 

major users are.  Figure 3.3 shows that as consumer numbers rise (from left to right) there is 

an associated AQ level. However, it is clear to see that some industries and sectors account 

for a large proportion of the demand despite their lower number.   Closer examination shows 

this is likely to be true using the following sectors as an example. 

i. Aggregate and masonry products 

ii. Automotive manufacturing 

iii. Chemical, metallurgical 

iv. Electricity generation and distribution 

v. Glass production 

vi. Medical 

vii. mining and quarrying  

viii. ‘Other industrial’  

The most notable instance of there being a large number of consumers but with an AQ lower 

than their numbers is those in Religious establishments (figure 3.4).  

 

Figure 3.3- Cadent consumer count per category vs AQ (MWh) 
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Figure 3.4 - Cadent proportion of AQ (GWh) vs consumer count per category 

Figure 3.4 attempts to illustrate the number of consumers per category against their 

respective total AQ (in GWh). It can be seen again that small groups can use large amounts of 

energy.  

Using AQ data it was possible to overlay these into a ‘heat map’ of each LDZ allowing areas of 

demand to be highlighted.  Many areas of demand would be as expected but as can be seen 

in the images demand is not solely concentrated in those ‘clusters’ as may be expected but 

instead there are distinct areas (aside from large cities) where demand is located.  
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Cadent North West 
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Cadent East Midlands 
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Cadent West Midlands 
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Cadent East of England 

 

Cadent North Thames
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S3.4 NGN 

 

Figure 3.5 - NGN consumer count per category vs AQ (MWh) 

NGN data showed over 32,000 entries listed using SIC Code 000 which was listed as ‘domestic 

type appliances’ and accounted for 1,772 GWh of energy.  Unlike the data from Cadent, these 

values from the NGN data cannot be totally disregarded as simply being a ‘domestic dwelling’ 

but brings to attention that SIC code data has not been updated for many years.  For example 

– one such data extract was cited as ‘domestic type appliances’ but who had an AQ of more 

than 20GWh – the equivalent of  around 2,083 domestic homes (when using the OFGEM 

average of 13,500 kWh per annum).   

From a cursory review of the postal address associated the subset of data (which contains 

32,000 entries) relates to numerous sectors including, education, manufacturing,  religious 

establishments, libraries etc but with some that cannot be easily identified.  

When this value was removed for the purposes of graphical information only a similar picture 

to that of Cadent was evident in that even smaller user groups can account or large 

proportions of the total energy usage. 
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In the case of NGN, the dominant users were listed against  

i. Food, drink and tobacco manufacturing 

ii. Medical 

iii. Education 

iv. Other manufacturing 

v. Chemical 

vi. Aggregate and masonry products 

vii. Glass production 

 

Figure 3.6 – NGN proportion of AQ (GWh) vs consumer count per category 
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NGN North East and Cumbria 
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NGN Yorkshire & Humber 

 

S3.5 Large Load Commentary’s  

Annually, GDNs (including NGN and Cadent) produce a report for National Grid as part of the 

Pre-Forecast Information process and this report provides an overview of the changes in 

consumption between 2016 and 2019 at each of the large sites in the NGN network.  

Data on these large loads is revised monthly from Xoserve data and analysed to provide an 

overview of the demands for each of these large loads.  

NGN currently monitor the consumption of 35 large loads across the network with each of 

these sites having consumed more than 58.6 GWh in 2019. Where significant changes in gas 

usage are found,  additional research will take place to, where possible to ascertain the cause.  

An NGN Strategy Analyst will check the data with the Local Transmission System (LTS) 

Planning team and compare with sites with an AQ equal or greater than 58.6 GWh. Other 

research, such as internet searches, may also assist in establishing the sites current status and 

their future plans.  
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In 2019 the total consumption of these 35 loads was 12,139 GWh (12.14 TWh) with two 

consumers accounting for 46% of the large loads.  

 

Figure 3.7 - Large load consumption as a proportion of total > 58.6GWh demand - NGN network 

What is clear is that the information held by the GDNs via the DDS and IDS system and 

associated SIC codes does not provide any tangible information as to what the business or 

organisation actually uses their gas supply for.  Inferences can be made from the SIC category 

to which they have been assigned but as has been demonstrated in the NGN data, there are 

groups of very large users that have been incorrectly assigned into a SIC Code category and 

therefore this is nothing more than a best guess or requiring a physical check or further 

research.  

In addition, there is a need to be cognisant that the larger the user does not automatically 

equate to larger challenges in any conversion. Whilst it is true that that large users will have 

their own unique challenges, so will smaller to medium organisations who for example may 

not be able to mitigate as robustly as those larger users without assistance.  Data alone that 

is held by the GDNs cannot be used to determine what challenges industrial and commercial 

users may face.  
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Large load commentaries used by NGN (and other GDN’s) provided more detail on the end 

user themselves and what their business is – however, it was noted that even the information 

that is contained within them (for NGN) is not always correct.  For example, the reports 

contain the name of the site as held by Xoserve can be many years out of date with references 

being made to the name of companies that no longer exist.  

The annual review of these large loads (which is a manual process) identifies these changes 

to business names as well as contact being attempted with the businesses to complete a 

consumption questionnaire (which itself can have limited response). By undertaking this 

manual process, it is possible to understand in more detail the actual nature of the business 

and what they produce. However, this information still does not provide any indication as to 

the challenges that business may encounter in a conversion.  

 

S3.6 Contact with Consumers 

It may be questioned why the networks have no requirement to properly understand what 

the consumer at the end of the service pipe uses the gas which is transported to them for.  

The reality is that in the modern gas industry the end use of the gas which is transported is 

not relevant in a wholesale world.  As a gas transporter, the networks do not own the gas, but 

rather transport it through the network for gas shippers and this is aggregated at a wholesale 

level each day.  The gas shipper will then sell this gas on to a gas supplier who generally has 

the ultimate dealing with the end consumer.   

In a minority of situations, there are some large users who may be engaged in direct contact 

with the GDN.  These generally fall into three categories 

• Consumers listed in a GDN’s large load commentary  (or equivalent name) 

• Consumers with interruptible contracts  

• Consumer facing staff 
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 Consumers Listed in the Large Load Commentary  

Instances in which contact may be made with these organisations is via the GDN’s System 

control team.  System control will have direct contact with some of these ‘Very Large Daily 

Metered Customers’ (VLDMC’s) to receive such things as the users daily gas nominations or 

when system control needs to advise them their billing CV may be changing amongst other 

things.   

However, even at this level, there is no implicit requirement for the shift engineer and/or GDN 

to understand what that user is going to do with the gas but rather any knowledge would be 

acquired from the conversational interactions and relationships formed between shift 

engineer and counterpart at the organisation.  This relationship and interaction should not be 

ignored and consultation with GDN’s shift control teams may yield information that could be 

useful to the conversion process.  

 Consumers with Interruptible Contracts  

Those consumers who have ‘interruptible’ contracts – these being special agreements in 

which during times of severe demand, supply emergency etc the large user can be asked to 

cease their gas supply and in recognition of this arrangement to do so, special billing and 

contractual arrangements are in place.  To enter into an interruptible contract, shippers, on 

behalf of their consumers, must successfully bid for interruption rights through an 

interruption tender process. The window when offers for interruption can be submitted is 

normally open in June each year, though additional ad hoc interruption tender events may be 

held at other times if necessary and is only relevant to shippers and large gas consumers with 

a gas consumption over 58.6GWh per annum. Typically, this means the larger industrial and 

commercial users and would exclude all domestic consumers.  

In the case of NGN, only 1 interruptible customer is connected to the network at the time of 

writing and despite the network understanding the ‘nature’ of their business,  the actual way 

in which gas is used at their site is not known but there may be an opportunity to understand 

their requirements through further dialogue. 
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 Consumer Facing Staff 

Across the daily business as usual operations of operating a gas distribution network, 

employees will encounter and be in communication with industrial and commercial users 

such as in the following situations 

i. Responding to gas emergencies  

ii. During planned network activities such as mains replacement  

iii. New connections provision 

iv. Customer care teams dealing with enquiries  

The process of gas conversion is not unlike the process of mains replacement in that the 

consumer will be without a fuel supply for a period of time (as yet this duration has not been 

fully determined) and detailed work will be undertaken in advance to liaise with consumers.  

This work in the case of NGN is handled by a dedicated team of customer liaison officers. 

These members of staff may be able to provide a unique insight into previous challenges such 

users may have faced in the past during a mains replacement and/or gas incident and as part 

of the project NGN’s customer liaison officers were engaged for any insight however, 

responses were not forthcoming during the period of this report and as such further work 

could be undertaken with staff and employees.  

S3.7 Hy4Heat 

Extensive work including engagement was undertaken for work packages 5 and 6 of the BEIS 

Hy4Heat workstream to understand the challenges that will be associated with the 

equipment that will ultimately be required to operate with hydrogen and sought to ascertain 

numbers of appliances in use and in what sector they are being used.   By using Freedom of 

information requests (FOI) it was found that boilers were the most common heating and hot 

water appliances at nearly 60% of the data and also that 14% of boilers that are installed in 

commercial settings were actually domestic sized appliances and the data obtained from the 

FOI responses was used to generate a bottom-up estimate of the number of boilers within 

those public sector.   
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Figure 3.8 - FOI Data Analytics Dashboard – boilers (courtesy Hy4Heat) 

In addition to boilers, the WP5 group also used the FOI requests to try and understand 

catering appliance numbers.  However, the outcome was that no valid conclusions can be 

drawn from the FOI data for catering appliances as it currently stands due to the fact many 

public service kitchens are operated by facilities management (FM) companies and therefore 

the data provided in the FOI request may not have been accurate.  

The WP5 report recognised that there is a large gap in data when it comes to those appliances 

which are used in the private sector as these organisations are not subject to the FOI laws 

that apply to the public sector.  In addition, these private sector organisations were found to 

be reluctant to provide information but eager to learn about the potential of hydrogen but 

quickly disengaged on the basis that it was not a viable option for implementation in order to 

meet their sustainability goals within the next 2-3 years. The report also was unsuccessful 

despite numerous attempts at finding meaningful data from direct contact with end users 

and via their trade bodies etc.  

A key outcome of the WP5 work was therefore the knowledge gap of commercial appliance 

counts and distributions within private sector end uses and the recommendation that that 

further engagement with FM companies is attempted to obtain detailed appliance data for 

private sector users – something which was attempted as part of this project but without 

success. 
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SECTION 4 : Recommendations 

The analysis and review even just of this data clearly demonstrate that in preparation for any 

conversion of the network, a wholesale review of the data presently used must be undertaken 

and brought up to date.  This may mean further working links between the GDN’s and users 

or closer ties between GDN’s/Shippers/suppliers etc to ensure the correct flow of 

information.  

i. GDN’s could consider utilising their existing workforce and engagement with 

businesses to begin to update the data currently held. During BAU activities there will 

inevitably be engagement with I&C customers such as when responding to gas 

escapes, pressure problems etc.  During such time would be an opportunity to capture 

information (nonpersonal data) on how the gas is utilised on site. This could be in the 

form of simple ‘PDA’ based questions asking the operative to select and populate with 

the information they have obtained.  

ii. Local engagement with I&C customers within the GDNs area through stakeholder 

teams in an effort to obtain this information.  

iii. A whole industry approach to understanding who customers what they do with their 

gas. This in addition to point 1, may include information from gas suppliers, service 

companies, manufacturers etc.  

iv. Shippers (or other relevant parties) could be mandated to collate and/or pass specific 

data to GDN’s in respect of their customers operations – i.e., in a manner that 

essentially updates the SIC code information to provide networks with a more visible 

spectrum of who and ‘what’ is connected to their network.  For all not a direct 

example, there is precedent for information that may affect the network to be given 

to the GDN – for example the requirement laid down in Regulation 38 of the Gas Safety 

(Installation and Use) Regulations 1998 which requires consumers who use plant that 

may create pressure fluctuation in the gas supply (e.g. a compressor, engine etc) to 

notify the gas transporter of intentions with at least 14 days’ notice and to comply 

with directions given by the transporter to protect the gas supply against possible 

pressure fluctuation.   A similar approach for advising the GDN what equipment is 

connected may be considered.  
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Stakeholder Engagement 

 

As the review of the data held by the GDNs shows, there is no clear understanding  as to what 

these consumers actually use their gas for and therefore it is incredibly difficult to draw any 

inferences from it as to what challenges or technical issues these users may face.  

It may be tempting to assume the larger the user, the bigger the issue and whilst large 

industrial customers connected to higher pressure tiers such as the LTS will need special 

consideration, by solely focusing on these large users runs the very real risk of alienating and 

ignoring very real challenges that will be faced by those medium and small 

industrial/commercial consumers – many of whom could have bespoke equipment that is not 

readily adaptable.  

The 2017 HyNet technical report undertook engagement with industry and “demonstrated 

that there are no fundamental technical ‘show-stoppers’ to the use of ‘high’ hydrogen in most 

industrial applications”.  This however does not consider the impact of any conversion on the 

business themselves and also those smaller to medium businesses who may have bespoke 

uses for the gas and in some circumstances for example hydrogen deblending equipment may 

be required as conversion to hydrogen blend and then to 100% hydrogen may be impractical 

or not cost effective.  

As part of the project, it was recognised that one of the only ways to hear the views and 

understand the challenges that industrial and commercial consumes may face in any 

conversion of the network was to initiate engagement with them. This would have the 

additional benefit of building awareness among commercial and industrial consumers within 

different sectors.  To accomplish this, NGN reached out to a number of organisations initially 

to seek their initial views on conversion and what they foresee as any challenges.  

The initial conversations with representatives of ICOM, the CEA and appliance/burner 

manufacturers Worcester Bosch, Miele and Limpsfield led the project team to believe that a 

wider audience engagement would be beneficial as this would represent an additional 

channel through which the gas network operators can engage. 

It is recognised that the expectations of industrial and commercial stakeholders on any 

conversion will vary and this will also depend upon their aspirations on decarbonisation and 

general business operations.  
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In order to reach seek as many views as possible two approaches were decided upon as 

follows 

i. Direct stakeholder engagement.  

Direct contact with trade organisations and organisations inviting them to discuss 

their issues and potential challenges directly via an informal roundtable discussion 

using online meeting facilities. Stakeholder groups were first selected using the 

dominant user groups identified in the data sift followed by contact with other groups 

that could be identified through other recommendations.  

ii. Industrial & Commercial user questionnaire.  

In addition to the direct contact roundtable discussions, a questionnaire was 

developed. This questionnaire was released via NGN’s LinkedIn and other social media 

channels.  The aim is to use this platform to obtain the views of UK based customers 

and hopefully to obtain as wide a response as possible.  

S4.2 Direct Engagement 

As previously discussed, in the case of NGN, the dominant users were listed against the 

following sectors. 

i. Food, drink and tobacco manufacturing 

ii. Medical 

iii. Education 

iv. Other manufacturing 

v. Chemical 

vi. Aggregate and masonry products 

vii. Glass production 

Therefore, contact was attempted with over 13 trade and professional organisations that 

represent these areas with limited success and engagement. In addition, and following the 

recommendations from the BEIS/Hy4Heat WP5 group, contact was attempted with a number 

of facilities management companies and their trade organisations.  Responses were not 

forthcoming with many approaches being ignored or not followed up on from their side. 

Numerous attempts were made including providing full details of the nature of the request 
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so as to alleviate any concerns over the veracity of the project but this is not improve the 

engagement response rate. 

The most successful route to engagement was via previously established ‘networking’ 

contacts through areas of the business of fellow employees, and via this route of contact  

project was delighted to be able to engage directly with representatives from the following 

responding sectors: 

i. Health Sector  

ii. Minerals and aggregates  

iii. Chemicals/Energy 

S4.3 Responses 

 Health Sector 

During discussions with representatives of the health sector a number of major challenges 

were highlighted.  At present, hospitals are supplied with natural gas into traditional ‘boilers’ 

for heating and hot water usage but with a rising trend toward the installation of combined 

heating and power (CHP) units. NHS trusts are incentivised to install CHP units and submit 

regular ‘good quality CHP’ reports to government in which the gas that used in the CHP is 

compared against the output.  The better the performance of the CHP results in a deduction 

in the climate change levy on the trust – thus lower bills.   

The conversion of a CHP to run on 100% hydrogen is in itself not an insurmountable technical 

challenge and work is ongoing in this field of research, the main challenge in respect of the 

NHS and health care is the process of converting the equipment itself whilst ensuring there 

are no operational and clinical risks to the running of the service or risk to patients.  Older 

hospitals however sometimes operate not on CHP but with ‘ordinary’ boilers and some with 

steam raising plant. Concerns were raised that in the event of hydrogen not being an option 

to fuel boilers for steam raising, that that there is no suitable electrical alternative for this that 

they are aware of.  As many of the older hospitals contain large amounts of asbestos, the 

removal and/or upgrade of heating systems would result in a huge economic cost.  This is not 

to say the use of hydrogen would not be without cost.  Many sites currently have issues with 

gas pressure on the natural gas network, with the three times volumetric flow rate required 

to maintain the same heat input brought the concern that much of the infrastructure would 
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require upgrading/replacing – and depending on the requirements for hydrogen gas pipes, 

possible relocation.  

Any major works planned for a hospital or other care facility will require the trust/site to 

review their business continuity plans and emergency planning. The comment was made that 

the most appropriate time for conversion of sites would be the summer months and would 

likely apply across care sites in the area.  However, the challenge with this is that for any 

emergency planning, alternative sites would be identified to which patients may have to be 

diverted or sent either during a conversion or in the event of an incident occurring. This means 

that it may not be possible to convert (or certainly not without detailed and advanced 

planning between parties) other sites at or near the same time as another – this can include 

even if the sites are a distance apart – for example a backup critical care centre etc.   

The NHS have also set a target to become the world’s first net zero national health service by 

implementing two targets.  

• For the emissions directly under their control (the NHS Carbon Footprint), their aim is to 

reach net zero by 2040, with an ambition to reach an 80% reduction by 2028 to 2032. 

• For the emissions they can influence (the NHS Carbon Footprint Plus), they aim to reach 

net zero by 2045, with an ambition to reach an 80% reduction by 2036 to 2039. 

 

The introduction of these targets means trusts are already starting to look at routes to 

decarbonisation.  Any introduction of hydrogen into the network and subsequent conversion 

will need to be communicated to the respective trust many years in advance because: 

1. If the trust elects to utilise hydrogen on their sites and the planned conversion date 

extends the carbon footprint past any decarbonisation target date, then there may be a 

need to ‘offset’ carbon emissions until such time as the hydrogen is available for use and 

so the trust can reduce their carbon footprint directly.  The costs associated with this are 

unknown to this project.   If this scenario occurs, then any delay in the delivery of the 

conversion programme will have serious financial impacts on the trust and potentially 

their planned BCP.   

2. Aside from the reduction in emissions, in the lead up to any conversion a hospital would 

likely need to switch to alternative fuel sources in order to ‘swap out’ their natural gas 
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plant and equipment and make any remediations to site in order to be ‘hydrogen ready’ 

for the conversion date.  For example, a hospital that currently uses natural gas to fuel a 

CHP would either need to install a new parallel ‘hydrogen ready’ CHP (space and finances 

permitting) on site ready for the arrival of the hydrogen and during the conversion it may 

have to use diesel backup generators.  However, any parallel unit that is installed would 

leave a natural gas CHP that cannot be converted as a ‘stranded asset’ and so would be 

an unlikely choice for operators.  

Alternatively, where the provision of a new ‘parallel’ unit is not feasible and a full swap 

out is required, there is going to a period during which the site would have to potentially 

run using its diesel generators and/or use extra electrical load from the electrical network.  

This could have impact on not only the emissions quotas but also local electrical capacity.  

In the event of the conversion process not being delivered on time to the site, could result 

in major disruption to the BCP of the hospital as well as additional costs.   

 

Given the complexity and array of different premises operated in the health sector, a detailed 

survey will be needed by the site operator well in advance of any proposed conversion and 

likely at a similar time to when future fuel strategies are being investigated.  Health services 

properties vary in age, design, layout, footprint and also ownership making planning and 

design of systems more complex and thus requiring more time to consider and design for.  

For example, any site operated under PFI initiatives may have to be designed in conjunction 

with the property ‘owner’ adding further layers of communication and complexity. It is not 

outside the realms of possibility for some sites to be particularly problematic in any fuel 

switch given their location and other specific constraints and could as a worse case scenario 

see a new site in entirety being required.  

 

With the health service, unlike some other industries/businesses, will not have a specific time 

of the year when plant could be taken out of service due to the nature of the service they are 

providing and the demand for heating and hot water etc.  I.e., a hospital will always require a 

consistent temperature and hot water supply that a cannot be interrupted without potential 

clinical implications.  Of course, there may be certain sites that could be interrupted for a 

period of time given sufficient planning and mitigation – for example a local pharmacy and/or 

GP practices may be more able to operate with less disruption to services and patients.  
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Healthcare facilities will inevitably require information from network operators not only 

during the planning phase of their work but as progress continues and networks should 

endeavour to ensure they can provide this information in a timely manner.   The information 

required could be focused on things such as expected pressures, volumes, hydrogen quality 

as well as more ‘obvious’ things such as the timescale to transition from Natural Gas to 

Hydrogen (days/ weeks), what onsite permits/ induction process etc. would be required. 

 

Site planning will also likely require any foreseeable risks to clinical healthcare to be brought 

to the attention of the relevant healthcare regulator.  

 

Healthcare is managed and regulated differently in England, Scotland and Wales. The various 

regulators across GB have a range of powers to secure improvement and/or justice. Where 

those regulators have patient / service user safety within their remit, and have powers to 

secure justice. In England, Scotland and Wales regulatory bodies such as the General Medical 

Council (GMC) and Nursing and Midwifery Council (NMC) have important roles to play in 

ensuring that professional standards are maintained as well as organisations such as the HSE. 

Therefore, anything that could potentially affect healthcare provision or bring a risk to 

patients will likely need agreement and/or oversight from the relevant regulatory body and 

hence the need for detailed planning, information exchange – all of which will require time 

to prepare and thus the need for advance notice.  

 

Representatives also are cautious as to what the financial implications to the respective trusts 

could be for any to transition from Natural Gas to Hydrogen (this was also the case with any 

fuel transition including full electrification) and this will need to be fully costed and 

understood not only with respect to the ‘utilisation’ and infrastructure 

requirements/upgrades/alterations etc but also from a cost of fuel point of view.  At this time 

both of which are unknowns.  One suggestion that was made was whether sites would be 

capable of producing their own hydrogen on site (such as via electrolysis) as this would also 

provide the bonus situation of generating a plentiful supply of pure oxygen – something which 

has been seen to be in high demand during the COVID-19 pandemic.  
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S4.3.1.1 Health Sector Key Points 

 

• The health sector requires a policy decision as to hydrogen rollout as soon as possible 

from government in order for them to begin their decarbonisation strategy planning 

for each of their respective trusts/sites otherwise given the timescales which may be 

required, sites may be forced to look for alternative routes to decarbonisation which 

may not necessarily be the most optimum choice.  

• Many NHS sites are installing CHP units at present and in the event of conversion being 

‘green lit’ then it is likely there will be a desire for units to be retrofitted to work on 

hydrogen as opposed to the cost of replacement.   

• The conversion of the health sector will require detailed planning and communication 

between both health providers and gas networks which will need to begin many years 

in advance of any actual conversion.  This communication will need to continue and 

likely increase as the conversion approaches.   

• Delays in any planned conversion date could have consequences for certain sites and 

their continuity plans and also financial implications – i.e., having to continue using 

back up supplies which were only to be used to facilitate conversion.  

• Any clinical risks to patients cannot be tolerated and consideration will need to be 

given when planning which sites are to be converted.  For instance, it may not be 

possible to convert one site at the same time as another (including those which may 

be a distance apart) if those sites form part of a pre-determined ‘resilience’ 

assessment.  This may impact on GDN conversion plans, such as network 

sectorisation/analysis models if particular areas planned for conversion at the same 

time include healthcare sites which are not able to be converted at the same time.  

• There is unlikely to be a ‘best time of year’ for many healthcare sites given the nature 

of them. There may however, be some sites which are more suitable and flexible.  
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 Minerals Sector 

Engagement was made with this sector via the Mineral Products Association (MPA).  The MPA 

is the industry trade association for the aggregates, asphalt, cement, concrete, dimension 

stone, lime, mortar and silica sand industries in the UK and represents the vast majority of UK 

mineral products operating companies across its 14 product groups.  

Mineral product industries are reliant on heat sources for processes such as :  

i. Producing temperatures of around 1,000°C for the manufacture cement and lime.  

ii. Raw material processing of industrial minerals, such as dolomite, industrial sand, ball 

clay and china clay, which can require temperatures up to 1,000°C;  

iii. Manufacturing and constructing with asphalt that forms the backbone of UK highways 

and must be heated on site.  

iv. Curing concrete and drying aggregates. 

The significant user of natural gas in the mineral products sector is that of lime production in 

which nearly all lime that is produced in the UK is produced in natural gas firing kilns. Natural 

gas is currently the preferred fuel as it introduces few impurities and is readily available from 

the gas network. Natural gas has lower carbon emissions when compared to other 

hydrocarbon fuels as well as it containing no ash – this results in a purer and higher quality 

lime material. As a clean-burning fuel, hydrogen is an attractive potential replacement for 

natural gas in lime manufacturing. 

UK lime is manufactured from high purity limestone in a kiln and these kilns can have a design 

run time life of more than 40 years, with some in the UK still operating successfully. 

Periodically (typically every 7-10 years), the kiln will be taken out of service to replace 

refractory materials in a major overhaul.  Outside of this only planned shutdown time, the 

kiln cannot be turned off and in the event it is in an uncontrolled manner, will result in major 

damage to the kiln.  

For the high calcium lime industry, work undertaken by the sector in an initial feasibility study 

suggests that all-natural gas consumption could be replaced by hydrogen with figures from 

the sector show that in 2019 around 4,275,000 GJ of energy from natural gas (around 121 

million cubic metres) was consumed.  
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As opposed to the lime industry, the use of hydrogen in the cement sector (which requires 

higher temperatures for manufacturing than the high calcium lime sector) is less 

straightforward as cement manufacturing does not use natural gas in large quantities to fire 

its kilns so a conversion to hydrogen could be more complex if that was required.  

The obvious major challenge to this industry in any conversion is clearly focused around the 

kiln.  Much like the health sector, the key messaging that began to develop was that operators 

would need a clear and defined timetable to conversion so that they can plan and design their 

operations with this in mind.  As capital-intensive industries with long-lived assets, this early 

work is vital to ensure these sectors are adaptable for a hydrogen economy in the longer term. 

From a technical point of view, there was not any showstopping challenges with the view 

being generally that this is technically possible to convert. Cement and lime manufacturing 

use bespoke technologies specifically developed to maximise the efficiency of production, 

including energy efficiency – the largest operating cost. The challenge is therefore less from 

a ‘technical’ standpoint but from ‘how’ to do so and with concerns over cost being raised as 

well as no clear Government Strategy being forthcoming. New plant and equipment require 

multi-million-pound investments and will be in operation for decades. Thus, early visibility on 

the future of industrial heat is vital to the mineral products sector. 

Mineral producers operate in an internationally competitive market and the UK lime 

production is not ‘stockpiled’ but rather made to meet the demand of the market.  Therefore, 

any downtime of the kilns can affect the UK supply of lime.  Shutting off numerous kilns could 

lead to a shortage. Being in an international market, any variances to supply to market can 

affect the price of the commodity and potentially lead buyers to seek alternative sources from 

outside the UK – this equally applies to any future hydrogen fuel pricing which could affect 

the final costs.  The cost of fuel, and any factors that may cause price fluctuations  is one that 

is of deep concern to the lime industry.   For example, if hydrogen were to only be used for 

industry (following any policy decision) then this has the potential for the cost of hydrogen to 

be high compared to natural gas causing the sector to be less competitive, especially when 

factoring in the cost of modifications to the plant and equipment etc.   

From a network conversion perspective, the overriding concern and challenge is planning and 

timing of any conversion.  As mentioned, kilns are refurbished after a period of many years 

and it is at this time that any conversion of the network would be most suited.  However, this 
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presents challenges in itself.  Firstly, there is uncertainty as to what effect hydrogen may have 

on the refractory materials in the kilns. If hydrogen is suitable for the existing refractory 

material but for example shortens its lifespan, then the conversion process itself may be less 

onerous (when compared to other scenarios) because parallel new supplies could be installed 

to the kiln and downtime minimised preventing the kiln from cooling.  However, the 

shortening of the lifespan of the refractory material would not be preferable if for example 

they have recently been replaced as part of planned maintenance and the hydrogen 

conversion had not yet reached the area.  

It was stated that the skills and expertise required to work on kilns in limited and that it would 

not be normal for multiple kilns to be offline at once given the time it takes to refurbish and 

recommission.  Therefore, any conversion plan needs to be cognisant to try and mitigate 

converting multiple kiln sites at the same time as there could be a shortage of experienced 

staff to facilitate.  This does not just mean on the same site but UK wide – for example, a 

conversion of sites in Buxton, Derbyshire, could mean that a conversion of the sites in other 

areas of the UK are delayed.  

Kiln operators also would need detailed future visibility plans and specifications available to 

them which are not subject to major alteration as a multi-year and expensive retrofit cannot 

easily be altered should a specification be later changed.  This applies to industry standards 

and codes of practice including for appliances, pipework and testing etc.  

The use of hydrogen as a fuel is seen as viable for much of the process that requires heat and 

members advised that they are in the process of undertaken modelling of the use of hydrogen 

and blends on their process equipment with a view to undertake live trials in the future.  The 

questions over NOx emissions and impact of refractories are to be addressed.   

Hydrogen when combusted produces water and it is expected to produce more than natural 

gas. Lime is formed in two main ways.  

i. As ‘quicklime’ or calcium oxide when limestone or chalk (calcium carbonate) is heated 

in a kiln to over 900 ͦC and is known as calcination. This process emits CO2 

ii. As hydrated or ‘slaked lime’ (calcium hydroxide).  The process to make this lime is 

tightly controlled as it involves the addition of water.  The water reacts with the 

quicklime in an exothermic reaction (gives off heat) and forms calcium hydroxide.   



 
 

  48 

As hydrogen will produce more water from combustion, ensuring this water content does not 

encounter the quicklime (except when intended in the process) may be a challenge.  This 

additional water vapour may also produce more of a visible plume at a chimney stack.  

Emissions are closely monitored and regulated by the environment regulator and operators 

will require time to acquire new permits and permissions.  The visible pluming, which could 

in the instance of hydrogen be nothing more than water vapour could generate complaints 

from members of the public who without proper engagement could assume it is a pollutant. 

Complaints of this nature are common at the moment when pluming is visible.  

 

S4.3.2.1 Minerals Sector Key Points and Recommendations 

i. There should be a continuing dialogue between the networks and operators to ensure 

that future visibility of plans for conversion is shared.  The sector needs this to 

formulate their long-term planning from both a technical and financial investment 

standpoint. 

ii. The sector requires a policy decision as soon as possible so that businesses can plan 

and remain competitive.  

iii. The sector believes that a decision is required as soon as possible on the repurposing 

of the gas network to hydrogen to provide industry with visibility on when sites will 

need to be adapted and so that work on their plant and equipment can be started 

where required. 

iv. As capital-intensive industries with long-lived assets, this early work is vital to ensure 

these sectors are adaptable for a hydrogen economy in the longer term. 

v. To be a feasible fuel for use in industry, hydrogen needs to be available in the same 

way that natural gas is currently. For example, cement manufacturing is a continuous 

process that runs for around a year without stopping, lime manufacturing has longer 

runs with five to ten years between kiln stops. Industrial mineral processes using high 

temperatures operate with few stops. Supply interruption is damaging to assets and 

causes the manufacturing process to break down (e.g., resulting in clogging of output 

ports such that major refits are needed before start-up), and as such, is a major cost 
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risk. Thus, conversion of these assets to hydrogen fuel will require supply guarantees 

to eliminate the risks of both damaged assets and stranded assets. 

vi. Initial work indicates that conversion of high calcium lime manufacturing to hydrogen 

is feasible with investment in some plant alterations using currently available 

technology. Conversion of cement manufacturing to hydrogen is more complex and, 

as yet, it is not possible to say if this is the most cost-effective and feasible low-carbon 

fuel but MPA research is encouraging that hydrogen could play at least a small part of 

the energy mix for cement. 

vii. Kilns and other processes may be designed as ‘protected industries’ and even without 

specific interruptible supply contracts many would not be isolated in the event of a 

gas supply emergency for the reasons discussed but rather operate on a so called ‘tick 

over’ rate in order to keep the kilns hot.  This process may be further investigated for 

feasibility in a conversion – i.e., is it possible to provide a similar process during the 

conversion. 

S4.4 Chemicals / Energy sector 

Engagement was with some large chemical and energy producers in the UK who stated that 

for them to convert to hydrogen more widely operators of such sites will  require confidence 

that a robust evidence base exists to demonstrate that conversion is technically possible – 

not only form the network point of view but also from their process point of view and they 

would be keen to see a practical validation programme.  

For many of the potential technical issues, evidence is available, for example from the 

upstream supply chain or experience from other sectors, to provide the necessary confidence 

as many other areas of the chemicals and refinery industries have operated successfully and 

safely with hydrogen for many decades.  

There is a need to provide specific evidence to provide confidence to address uncertainties 

relating to:  

i. Specific impacts on plant performance or efficiency.  

 

ii. Whether emissions of pollutants, such as NOx can be managed within the constraints 

of existing limits and without incurring prohibitive costs.  
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iii. Any impacts on manufactured products, which is particularly relevant for direct-fired 

processes.  

 

As a competitive businesses and industry, and impact on a fuel changeover (be this as 

feedstock or ‘heat’ energy) could have implications on the business model and operating costs 

and profits.  This is also true for the initial fuel costs but also ongoing operations.  Even if plant 

can be converted to operate on hydrogen, operators would need to know what impact on 

their overall operational efficiency it may have, and any additional maintenance costs 

associated.   

From a network point of view, operators wanted reassurance of a secure and reliable supply 

of hydrogen in the event of any conversion – as is currently the case with natural gas.  The 

conversion process will need to be managed in such a way that operators are given as much 

notice as possible prior to conversion to ensure plant operations are managed as appropriate 

– this may for example to be align planned shutdowns to the expected conversion timetable.  

In this example, it would therefore be critical to ensure there are no ‘slippages’ beyond agreed 

timescales as if such shutdowns are aligned, any delay (on both sides) could not only cause 

delays in the conversion process but also operational costs and an impact on business 

operations.  

Whilst there appear to be no insurmountable technical barriers to converting certain 

appliances (particularly boilers) to hydrogen reaching such levels in gas turbines and engines 

may present a greater challenge.  

Users were concerned about levels of hydrogen over 5% vol/vol as they had the view that 

levels such as this would present material compatibility issues with their existing 

infrastructure and as such, they would require reassurance from work being undertaken that 

this would not provide any barrier to their conversion plans.  It is therefore important that 

any research and findings is adequately shared and available so that users can apply this to 

their sites and formulate their own plans for conversion.  

It may be assumed that certain large users such as chemical sites may be net producers of 

hydrogen, however, in this instance, one organisation advised that this is unlikely in their case 

due to sheer volumes of gas/hydrogen they use would likely mean they are a net consumer. 

Therefore, any network conversion should not assume that sites will become hydrogen 
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producers and instead assume (until advised otherwise) that large users will continue to be 

large users.  

A primary concern was not in respect of the ‘combustion’ aspect of hydrogen and the 

equipment associated with that but rather the supply around site and material compatibility 

of the current infrastructure and whether investment will be required to either repurpose or 

renew currently installed infrastructure.   

What was clear is that the industry is awaiting a clear governmental policy decision on 

hydrogen so that they can formulate their own clear decarbonisation pathway and they want 

to know ‘now’ as delays continue to add to the challenges in respect of what options will be 

left on the table for consumers.  As previously mentioned, the industry is highly competitive 

and there is a possibility that if hydrogen is not an option in the UK then those users who may 

wish to use hydrogen may seek to relocate operations to areas around the world where it is 

in order to meet their decarbonisation needs rather than being forced to use systems which 

they do not favour. 

In some chemical industry plants (such as newly constructed sites) there may not be a desire 

for gaseous fuels with electrical equipment being used instead – but for an adoption of a 

current site it may require modification to equipment – which could be at a considerable cost.    

The question about removing a feedstock was also raised (i.e., the natural gas and the source 

of carbon) and whether access to carbon from CCUS would be an option and at what cost as 

the current use of natural gas on many sites is purely for process needs as opposed to space 

heating (which is undertaken from steam raising).  

Many users (such as those engaged with here) are members of large industrial clusters and 

therefore aware of proposed ‘net zero’ hubs and plans, but the lack of strong governmental 

policy to signal that hydrogen is to move forward is currently one of the main ‘barriers’ being 

faced by this industry as opposed to technical barriers.  
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S4.4.1.1 Chemicals / Energy Sector Key Points and Recommendations 

 

• The industry will  require confidence that a robust evidence base exists to demonstrate 

that conversion is technically possible – this was demonstrated with the initial concerns 

of hydrogen mixtures over 5% vol/vol.  As research is undertaken it will be vital that this 

is accessible for anyone who requires it.  

• The industry is highly competitive and any conversion that could impact commercial 

operations and/or production will need to be carefully managed and communication 

between networks and businesses will be critical both in the planning and build up to 

conversion but also during the conversion itself.  

• The industry is awaiting a policy decision regarding hydrogen as a potential fuel source in 

order to decide on their decarbonisation decisions and also planning for investment etc.  

• Sites generally do operate planned shutdowns for maintenance at various times and these 

times would be most suitable for any conversion – the challenge will be aligning these 

shutdown periods to any conversion rollout plan and alignment with GDN sectorisation 

calculations etc.  

 

S4.5 Industrial and Commercial User Questionnaire  

In addition to the roundtables, a questionnaire was developed.  This questionnaire was 

released via NGN’s LinkedIn social media channels.  The aim is to use this platform to obtain 

the views of UK based customers and hopefully to obtain as wide a response as possible.  

S4.6 Survey Responses  

As part of the project, a survey was produced and released via NGN’s social media platform 

on Twitter and LinkedIn.  It was noted in the work undertaken by the Hy4Heat team in WP5 

that some end users who were contacted during the engagement program were not willing 

to share consumption and appliance data with them.  This posed the question as to whether 

this survey would result in the same reluctance despite not asking specific questions about 

consumption but about the sector they operate in as well as what they use gas for.  In an 

attempt to alleviate any privacy concerns causing reluctance to engage via the survey the 



 
 

  53 

responses to the survey were anonymous so that individual businesses could not be 

identified.  

The survey received 43 responses with 39 of these respondents being located in the UK.  Any 

respondent that stated they were not based in the UK were not progressed through the 

survey.  

The following will detail the responses to each question  

 

 Are you aware of work to assess whether the natural gas network can be 

converted to carry to 100% hydrogen as part of UK's strategy to reach Net Zero 

by 2050? 

 

The overwhelming majority of respondents (87%) were aware of the concept of using 

hydrogen in the network and that work was underway to assess this.  This still leaves 13% of 

responders being unaware of the potential for hydrogen being used in a repurposed network 

and therefore signals that there is still a good deal of work to be undertaken. But with further 

engagement and education it would be possible to raise this awareness and a strong signal 

from government would also increase this.  
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 Where does your organisation operate geographically with the UK?  

 

The majority of respondents operate across the UK; however, it was noted from the 

summation of responses in this question that people have selected more than one option in 

addition to UK wide.  This does not detract from the overall picture of where organisations 

operate.  

 Does your organisation currently use natural gas for any of the following? 

 

Respondents were asked to provide an indication as to what they currently use natural gas 

for by selecting any applicable option.  As would be expected, the highest usage was for space 

heating and hot water – something that is reflected in the sales figures discussed in the 

Hy4Heat WP5 report.  There was also a good spread of responses who use natural gas in quite 

large processes such as kilns, feedstock and for other uses suggesting the information that is 

being gathered in the survey is from a varied spread of businesses and operations.  
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Respondents also had the option to select ‘other’ and then state the use of natural gas to 

which some responses simply repeated an option stating, “Heating of office and cooking” and 

others providing more ‘niche’ uses: 

i. “Use of CO2 for plant cultivation” 

ii. “Drying applications” 

iii. “Production line and R&D testing of HVAC equipment” 

The total ‘uses’ of natural gas indicated by the 39 respondents was 107 – meaning that 

roughly each respondent uses natural gas for just under 3 applications and highlights the 

sheer breadth of uses within businesses/organisations/industry.  The implications of 

conversion to some of these organisations with such equipment is their likely cost and ability 

to shut down.  This was something clearly stated by members of the MPA and their kilns.   
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 Does your organisation operate on a 24/7 basis? 

This question sought to probe how businesses operate and may be affected by a conversion.  

41% of organisations operate on 24/7 basis meaning that a conversion of these users may 

have more of an impact on their operations than those who do not operate 24/7.  For 

example, it is likely that those operating 24/7 will be engaged in processes in which their gas 

supply is critical to their operation and/or required for staff etc – or in the case of the health 

service, patient care.  

 

Pending a conversion plan it would be recommended to engage with users in the area to 

understand their operational hours and needs – it may be that even despite operating 24/7 a 

conversion would have minimal impact with suitable mitigation or in the case of some users, 

it would be a major challenge with many years of advance planning being required.  24/7 

operation however does present the option of enabling conversion to not be limited to 

‘daytime’ hours for some organisations – some of whom may prefer overnight 

shutdowns/conversion due to the nature of their business – again this will be determined by 

closer engagement with them directly.   
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 What is the primary nature of your organisation? 

This question attempted to understand what the nature of the respondent’s organisation was 

from a high level ‘sector’ point of view.  From the responses the largest ‘group’ selected was 

‘other’.  
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The question which followed asked respondents to expand upon this and describe briefly 

what the organisation did, and it was here that some of the respondents had selected ‘other’ 

as opposed to the option for their sector. For example, many respondents self-described 

themselves as being involved with various types of manufacturing yet there were zero entries 

in the “engineering (including manufacturing)” options.  

Self-descriptions included: 

i. Social housing provider 

ii. Design and construction consultancy 

iii. Training utilities  

iv. Support service to all of the categories listed 

v. Design and build of CNG stations for trucks  

vi. Manufacturers of domestic gas appliances  

vii. Large scale food nurseries  

viii. Supply all aspects of door hardware. 

ix. HVAC Services  

x. Data services 

xi. Manufacturing boilers 

xii. We support practical work in schools in science and DT (including Food) 

xiii. Research 

xiv. Thermal treatment of metals 

xv. Production of polymers and specialty chemical products 

xvi. Manufacture of sodium silicates and silica gels 

xvii. Catering Design House 

xviii. Biomethane to grid plants, grid injection, CHP, CNG, LNG fuelling and satellite 

When adjusted for those that self-described as a manufacturer the most populous ‘sector’ is 

the engineering/manufacturing sector with 14 responses followed by the chemical industry.  
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The results from this question also seem to indicate that organisations would rather attempt 

to self-classify themselves in a very specific way rather than being included in one generic 

terminology.  Whether this is a commercial decision to highlight what they do, or simple 

misunderstanding is not known and a learning outcome of this would be to ensure the 

question is phrased to ensure there is little room for ambiguity.  

 

 How many people does your organisation employ? 

 

This question aimed to ensure the responses were from a range of organisation sizes to 

ensure that the views of all sizes were being captured and that the information was not being 

dominated by one group at the extremes.  The largest group is those who employ 100-500 

people, but it was encouraging to receive responses from 2 organisations who in total employ 

at least 20,000 people and thus balancing the scales for the largest groups in the smaller 

employer category.  

 Plant Shutdowns  

The question “Does your organisation operate planned appliance or equipment/plant 

shutdowns?” was asked.  
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For those 20 respondents who stated yes, a further two sets of questions were asked: 

“How many times per year do you operate planned shutdowns?” 

 

 

“What would you estimate is the typical duration your plant is shut-down for?” 

 

 

The purpose of these questions was to understand any potential windows in which conversion 

could be undertaken as it would seem a natural fit to combine both activities as much as is 

possible to minimise any disruption to the process.   

Most organisations that do operate a planned shutdown only have 1 per year.  Surprising 

however, there were six organisations who indicated they shut down more than twice per 

year.  This provides even more flexibility for conversion and is an positive finding of this 

question in particular as is the duration of shutdowns with the majority being 3-7days, with 

some even longer.  Naturally the best scenario would be for a network to plan any conversion 

process to take advantage of these companies planned shutdowns. However, this is likely to 

be the most preferred for the organisations as well and may therefore not be totally feasible 

to combine them all to occur at the same time.  It may therefore be required to ‘triage’ those 

organisations with whom the bigger issues may occur and plan to convert those businesses 
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during shutdown times.  For example, for all it may the desire of two organisations for 

conversion to occur during their shutdown period, the shutdown of a large kiln and 

subsequent conversion may take precedent in the planning of conversion than an office 

setting.  

As part of any conversion plan and engagement at the early stages, networks should ensure 

they are kept abreast of any planned shutdown periods by users and if prudent, to keep an 

open discussion forum open between all parties so that any planned shutdowns can be 

coordinated – i.e., could one site postpone their shutdown whilst conversion is undertaken 

at another site? 

 Alternative Fuel Sources 

 

Linking in with the previous questions relating planned shutdowns this question sought to 

gauge whether organisations utilise alternative fuel sources by asking “Does your 

organisation utilise any other fuel sources as a backup?”. Only 15% of respondent 

organisations utilise a backup fuel source.  Generally, organisations would use a backup 

fuel source when their operations could be critical and cannot be interrupted – a good 

example of this would be the health service and backup generators that use other fuel to 

natural gas.  Sites that do have the facility to utilise an alternative fuel source are obviously 

important in any conversion planning and like the shutdown option, be included in any 

initial engagement in the conversion area to learn if any sites in the area do have this 

facility. In addition, sites that do have the ability to use alternative sources in addition to 

shutdowns, may be more suited to remain on the alternative source during conversion in 

order to ‘free up’ availability of those sites planned shutdown dates.   It is however, 

recognised that many alternative fuel sources will be carbon-based fuels – LPG, Diesel, Fuel 

oil etc and at this stage it is not known what the availability will be of these as back up 

supplies in the future given the drive to reduce emissions 
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 Maintenance Staff 

One of the key requirements in any conversion will be ensuring there are the correct number 

of competent and trained engineers etc available to undertake the work.  This despite beign 

critical in all aspects of a conversion, is acutely evident in those sectors with highly 

sophisticated plants and processes and the following question was asked.  

“Thinking about the maintenance and operation of your current natural gas equipment. Do 

you employ in-house engineers or contract external businesses to perform this work for you? 

“ 

In many instances, organisation may employ direct labour staff to undertake their proactive 

and reactive maintenance and by having an in-house labour force may mean that impacts of 

conversion are mitigated.  By mitigated, meaning that having already competent staff on site 

familiar with the processes being undertaken, site specific safety measures means that the 

impact of conversion is somewhat reduced compared to those sites in which external staff 

will need to be employed on a contract basis to perform the work.  In the case of the latter, 

the question as to supply of staff needs to be also be recognised as demand for engineers will 

be high and the more specialised the nature of the work, the fewer engineers there will be in 

this sector.  During a conversion plan it would be prudent to establish any organisations with 

in-house engineers and offer information they may need as it becomes available so that they 

are able to ensure their sites as ready for conversion as possible.   

The responses were reasonably split between in house engineers and external contractors.  
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 Service Provisions 

Respondents were asked  “Does your organisation have any agreed service provisions in place 

with your gas supplier?” 

 

Although not a direct ‘technical’ challenge to any conversion of the network, contractual 

obligations with user’s gas suppliers may need to be considered and thoroughly investigated 

prior to any conversion.  Respondents were asked if they have any such provisions with their 

gas supplier with only 18% saying they did and the majority either not having any formal 

arrangement or not knowing if they do.  

Interruptible contracts are one such agreement that may be in place but the amount of these 

contracts in place at a time when conversion may occur is unknown.  Indeed, these contracts 

are subject to change and a conversion plan that assumes at the time of the plans creating 

that a site is ‘interruptible’ needs to be cognisant that the site may no longer be when the 

time of conversion arrives due to contract changes.  Networks are aware of who their 

interruptible customers are in any plan ensuring no contractual agreements are to be 

breached is vitally important.  

 Conversion Interruption and Timescales  

These questions sought to learn from respondents how much time they need to plan for in 

advance in order for the conversion to be undertaken – with the assumption there will be a 

cessation of supply during this time of 3-5 days.  This timescale is not yet fully developed and 

was selected purely as a ‘guesstimate’ for the purposes of the questionnaire.  If a timescale 

was not offered (even a guesstimate) then respondents may assume the gas would only be 

off for a few hours and thus provide a response that may not reflect reality or provide suitable 

context for what is expected to be required in a fuel conversion.  
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“Specifically thinking about any network conversion to hydrogen. This may inevitably require 

an interruption to your gas supply - the duration of which has yet to be fully determined but 

for example assume for this purpose this could be in the region of 3-5 days. Assuming this to 

be the case, what notice period would you require to ensure you are prepared for this?” 

 

 

As the chart shows, 3-6 months was seen as the advance notice period for organisations to 

be prepared for a conversion by the majority of respondents with some stating grater than 

18months was required.  Certainly, there will be many organisations which due to the 

relatively simply nature of their appliances and operations will not need large amounts of 

time in advance as there is a relatively simple process to follow and these users will likely be 

those with basic equipment such as central heating boilers and/or ‘basic’ catering equipment 

which could be swapped out or converted as required.   More complex organisation such as 

the health sector, chemicals etc will require much longer lead in times with some respondents 

stating that any interruption cannot be tolerated. A learning outcome on this question is to 

ensure the question is phrased so that respondents are clear that this timescale represents 

the entire duration, i.e., including the time they need to prepare as opposed to any 

assumption that this timescale represents simply the time the conversion would arrive at their 

site in.  

Respondents were asked to provide a reason why they have selected a particular timescale 

and their responses are reproduced here. 
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Less than 1 month 

1. We are flexible you need to do work 

2. We make combustion products and can affect a change immediately is and as required. 

3. Don't use gas at our commercial property at present 

4. We can effectively prepare in that time for what we believe would be a much quicker 

conversion to all electric of heat pump technology.  

1-3 months 

1. To plan a successful plant shutdown 

2. if in winter we need to find alternative heating or sending staff home 

3. Heating systems tend to be switched off during the summer period 

4. We only utilise gas consumption for heating of a small part of one of our premises and 

hot water for sanitisation. Therefore, we would need to put some provisions in place for 

alternative supply for the downtime, but this would not take too much organisation. 

5. To prepare 

3-6 months 

1. For modification to existing equipment  for H2 

2. to plan production and stock requirements 

3. Planning timeframes 

4. It feels feasible 

5. Schools would need advanced notice of a lack of gas supply to plan school opening and 

curriculum provision. 

6. Ongoing Major projects that cannot be disrupted 

7. To enable adequate time to plan any stock building requirements that may be required 

if any changeover occurred during peak periods. 

8. Reasonable time frame 

9. This is how long it will take for us to prepare. 

10. To plan. 

6-12 months 

1. We would need to make residents aware of this interruption and ensure that 

alternative heating and hot water arrangements (e.g., electric heaters) could be 
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acquired. Engineers would also need to be liaised with, and any planned works put on 

hold or altered to ensure the work was compatible with hydrogen. 

12-18  months 

1. This should allow us to plan our outage and maximise any downtime so that we can 

undertake works ourselves. 3-5 days is a really long outage period and we wouldn't 

expect an outage to take that long.  

2. The scale of the disruption could impact the continuity of production. This should be 

done over the summer period to minimise the impact.  

3. We are a manufacturer of gas appliances and would need to convert production lines, 

R&D laboratory and manage product stock levels. 

4. We would have to build up buffers of stock to serve our customers, rent additional space 

to store this stock and secure a short-term loan to cover our working cash tied up in 

additional stock 

5. We would need time to be able to convert steam boilers to burn both gas and hydrogen.  

18+ months 

1. Natural gas is currently used for space heating, and process applications (Mainly the 

paint line).  Hydrogen ready appliances would need to be sourced.  And engineers would 

need to be available for the commissioning. 

2. TO ENSURE THAT EXISTING GAS APPLIANCES WERE ABLE TO OPERATE ON A DIFFERENT 

FUEL 

3. need to plan for all testing and implications 

4. Time to organise finance and resources for conversion of equipment. Time to organise 

production schedule  

5. The company would need to purchase and replace equipment for which the chemical 

feedstock is currently natural gas with new equipment which used a different chemical 

supply. 

6. As we may need to change pipework/burners on site to accommodate 100% H2 

No interruption can be tolerated 

1. Because other options are available oil or electricity 

2. All I&C sites we work on have very limited shutdown windows  Even schools are very 

restrictive 
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3. Our business supplies CNG and the trucks cannot run on H2 

4. Nature of business 

5. The manufacturing process cannot be interrupted without letting customers down, if 

this is inevitable then investment in backup sources and equipment would be required 

 

Many of the respondents provided clear concise information in their responses.  Some of the 

responses in the ‘no interruption’ group could perhaps have been suited in other timescales 

as it is unlikely that schools cannot be interrupted at any time given sufficient planning.  There 

are however responses that indicate a conversion of the network to hydrogen would have a 

major impact on the way that business operates such as in the case of the CNG operator 

whose very business is in the compression of natural gas.  These niche businesses will need 

to evolve and adapt should any conversion be greenlit following a policy decision, indeed the 

nature of fuel for transport is also the subject of much debate and regardless of any 

conversion to hydrogen, it may be that the use of CNG for fleet is one which needs to evolve.  

 Mitigation 

Respondents were asked the following question 

“What mitigation might your organisation require in order for conversion to be undertaken?” 

Not all responders provided any mitigation information which indicates they either do not 

foresee the need for any or have sufficient information to fully understand at this stage.  Some 

of the responses received include: 

1. Supply of electric heaters to residents, and some alternative source of hot water for 

domestic use 

2. It's not just appliance conversion, due to CV changes it may require complete change 

and increases in outlet pipework 

3. We would need another fuel supply to be able to run our factories.  

4. There is an almost constant, but highly variable, demand for heat in winter. In the 

middle of a summers day there may be no heat demand but this is when the demand 

for CO2 is highest; in these circumstances boilers or CHP run to produce the CO2 required 

and the heat is put into large thermal stores to use when it is needed overnight. 

5. Alternative heating 
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6. conversion in summer months would mean less mitigation measures needed 

7. alternative energy supplies, additional costs to run shifts when gas planned to be off 

8. don't know yet 

9. Non gas-based heating 

10. Back up fuel supplies 

11. Potentially using bottled gas for essential processes 

12. Grants to cover conversion and lost production 

13. A phased change for different sites and a transfer of work to different sites during each 

sites' conversion. 

14. The manufacturing process requires high pressure steam so possibly temporary boilers 

may be feasible but if only short interruption then phasing in a normal site shutdown at 

the same time would be more realistic.    

The primary mitigation being stated is the need for alternative fuel supplies and it was 

possible (simply by reviewing the ‘order’ questions were answered in – as all responses were 

anonymous) to align those respondents to show they are from organisations that do not 

currently use alternative fuel supplies at present.   

 Communication and Awareness  

Any conversion plan is going to require detailed communications and engagement with users 

spanning potentially many years in advance. It is therefore important to understand from user 

who they feel should be delivering this information.  To understand this, the following 

question was posed.  

“Who do you see as being primarily responsible to communicate conversion plans and 

updates to business and industry?” 
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Over half of responders (51%) feel that it is the gas industry who is primarily responsible for 

communicating conversion plans to the wider audience followed by 44% who think this is a 

role for central government.  This is important information to note as both government and 

the gas industry will play a critical role in communication, but each will need to focus on their 

specific area of expertise.  The gas industry will be far better placed to provide the detailed 

‘technical’ information required by users as well as the ‘conversion plan’ itself (i.e. dates, what 

happens etc) whereas any policy communication, including any financial implications etc will 

be suited towards central government.   

Both parties must work together to ensure that information is provided which meets the 

needs for the people who will be affected by the conversion and thus both the industry and 

government must maintain open communication channels between themselves in order to 

ensure the right information is being delivered and when needed.  

Of course, communication is key and with 51% of users stating it should be gas industry who 

is primarily responsible for this, it was important to ensure that people are aware of ‘who’ the 

gas industry is.  I.e., do users know who the transporter is for their area as otherwise they are 

unlikely to take any notice of said communications.  The following question was posed: 

“Do you know who the gas transporter is where your site(s) are located?” 

 

Upon initial review of the results it may be taken to be positive that 59% of responders know 

who the transporter is for their area.  However, closer inspection shows that there is still a 

high percentage (42%) who either do not know or are not sure who the transporter is. The 

fact that almost half of people do not know this information and that half of responders 

expect the industry to update them on conversion shows there is work to be done now to 

raise the profile of the networks with users so that they are aware of who and what the 

networks do – and what they are named. This is also important with respect to 
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communication in ‘who’ will be the voice of the process?  I.e., will this be the GDN for their 

network or a centralised body representing all networks?   

If a gas user does not know who the transporter is, then they are less likely to respond to 

requests for information, engage with them or even take the time to engage with them in 

communication. It is recommended that networks look to increase their ‘brand awareness’ 

with such users so that when the time comes for important conversion information or 

engagement requests is made, then users are aware of who it is from and why.  

 Concerns 

In order to assess any initial concerns users may have they were posed the question: 

“Can you briefly describe any concerns or challenges you may have if conversion of up to 100% 

hydrogen was to proceed?” 

As was shown regarding communication, users expect the gas industry to be the primary 

communication provider and this is likely to heavily feature addressing concerns and 

questions from users.  Some of these may not as yet have an answer (and that is important 

to communicate to them) but where there is information it is vital to ensure this is readily 

available and discussed as an information vacuum could lead to the creation or myth, 

misunderstanding and also nefarious misinformation being disseminated.  Ultimately leading 

users to be put off the idea of hydrogen altogether as they are not being furnished with open 

and honest information.  

Examples of responses include: 

1. Whether existing pipework would react with hydrogen gas meaning it would all need 

upgrading or the lifespan decreases, or if it is inert. 

2. Whether there is security or volatility in price and supply of the fuel. What the carbon 

impact of the hydrogen fuel is compared both to natural gas and (renewable) 

electricity alternatives. 

3. Pressure problems as quantity/volume will be greater, increasing pressure drops. Add 

to this impact assessment on valves, pressure controls on Hydrogen impact.  

4. Nobody is really telling the truth regarding the issues. 

5. Too high cost Ruins our business 

6. Infrastructure and education of hydrogen 
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7. Destroy our business 

8. As a gas appliance manufacturer, we would need to know when / where conversions 

were taking place to manage our product development projects. 

9. Currently we use piped natural gas as a chemical feedstock in endothermic gas 

generation. This would not be possible if natural gas was replaced with hydrogen and 

we would require an alternative process for endothermic gas generation and new 

equipment to carry out the process. 

10. Unknown at this point - concerns / uncertainties around the safety of the supply and 

measures required to ensure plant safety if hydrogen is introduced would be the main 

issue, alongside the need to understand what conversion costs are likely to be incurred.  

11. The burden of cost to upgrade systems to hydrogen needs to be shared across the 

industry and the consumers, ideally with Government support to help deliver on Net 

Zero targets. 

12. Financial cost of hydrogen compared to gas, cost of conversion (who is expected to 

pay?), reliability of supply. 

As research projects progress and information is known that may address some of these 

questions, it is recommend that it is made as accessible as possible.  It may be prudent to 

consider a central repository of questions and answers so that users can read about the work 

that has been done and be provided with direct links to information.  This would not only 

alleviate any concerns but also reduce the amount of misinformation and misunderstanding 

which can be generated in the absence of such information.   

 

 Opinions 

Responders were asked to indicate their level of agreement, from strongly disagree to 

strongly agree, to a set of 9 statements with  
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1. The conversion to hydrogen as a potential replacement for natural gas is appealing to 

us as a business 

• Strongly disagree   12.8% 

• Disagree   5.1 % 

• Neutral    20.5% 

• Agree   28.2% 

• Strongly agree  33.3% 

 

61.5% of respondents felt positive towards the potential use of hydrogen as a replacement 

fuel in their organisation compared to 17.9% who did not.  This shows that businesses view 

hydrogen (even with the questions they have now) as a fuel which is appealing to them should 

natural gas no longer be available. 

  



 
 

  73 

2. We would be prepared to invest in equipment, appliances, training etc should the 

decision be taken to convert the UK to hydrogen 

• Strongly disagree   2.6% 

• Disagree   15.8 % 

• Neutral    23.7% 

• Agree    36.8% 

• Strongly agree   21.1% 

57.9% of responders indicated that they are prepared to invest themselves in equipment and 

training etc if the policy decision to convert to hydrogen is given.  In this instance there are 

23.7% of users who are at this stage ‘neutral’ to this investment decision.  This is 

understandable given that the policy decision has not been made yet and so organisations 

cannot decide which route is best for them and cannot fully begin to develop a plan for a 

conversion (or not) that suits their current and future business models. However, this aside, 

it is positive that such a large percentage are prepared to invest.  

3. The UK must act to reduce CO2 emissions 

• Strongly disagree   0% 

• Disagree   0% 

• Neutral    13.5% 

• Agree    24.3% 

• Strongly agree   62.5% 

None of the responders believed the UK does not need to reduce its CO2 emissions with 86.8% 

saying that they agree the UK must act and coupled with the 61.5% of users who feel hydrogen 

is a potential replacement for natural gas would suggest there is a desire to act soon especially 

when most users are willing to invest in order to do so.  

 

4. We have been actively involved in previous conversations/ discussions relating to 

hydrogen. 
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• Strongly disagree   13.2% 

• Disagree   13.2% 

• Neutral    15.8% 

• Agree    18.4% 

• Strongly agree   39.5% 

Encouragingly 57.9% of users who responded have stated they have been actively involved in 

the hydrogen discussions.  However, with 26.4% of users feeling that they have not been 

involved indicates there is over a quarter of organisations that should be engaged with and 

encouraged to become involved in discussions.  Larger organisations are likely to have been 

more involved in discussions than those smaller organisations and it is important that any 

engagement and conversion plans seek to engage with all sized organisations.  This may be 

more difficult where users are not part of a wider collaborative scheme – such as a trade 

organisation – and so other forms of engagement may need to be considered. Newsletters, 

group meetings, Internet sites, social media and other available resources can be utilised to 

communicate directly with group members across all industries. 

 

5. There has been good engagement (from Government and/or the gas industry) with 

business and industry on this subject 

• Strongly disagree   10.5% 

• Disagree   21.1% 

• Neutral    36.8% 

• Agree    23.7% 

• Strongly agree   7.9% 

 

The views here show there is still work to be done by both government and the gas industry 

to actively engage with organisation with only 31.6% of responders feeling the engagement 

has been good.  The majority of people are neutral to this indicating that they have had ‘some’ 



 
 

  75 

engagement but do not feel that it has been good enough for them to have benefited 

(otherwise it is reasonable to assume they would have said it was good).  Regular meetings 

are an ideal opportunity to address audiences affected by the conversion. These relationships 

will enable the gas network operators to address consumer concerns, respond to questions 

and distribute literature at the community level. However, as the project has shown, 

engagement is low and this is a real challenge.  Respondents state they want to be involved 

and but do not engage – creating a vicious circle.  

6. Hydrogen would be our preferred fuel source if natural gas was not available. 

• Strongly disagree   10.5% 

• Disagree   13.2% 

• Neutral    36.8% 

• Agree    10.5% 

• Strongly agree   28.9% 

It is important to understand the current views of users at this stage to see if hydrogen is even 

a preferred option.  The reason being is if it is not, then it is possible that they will not elect 

to use hydrogen in any conversion but rather choose another form of energy that is suitable 

for their needs.  This may have an impact on the conversion process as some users may then 

not need to be converted and thus the conversion process could effectively ‘bypass’ them.  

Consequently (and not captured here) is there may be businesses who currently do not use 

natural gas but whom hydrogen would seem appealing.  The majority at present view 

hydrogen as preferred, with 23.7% stating it is not preferred.  However, there is a large 

amount of users (36.8%) that are in essence undecided in the ‘neutral’ category.   

7. We feel we have sufficient information at this stage to understand the conversion 

process and impact to our organisation  

• Strongly disagree   18.4% 

• Disagree   52.6% 

• Neutral    10.5% 

• Agree    15.8% 
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• Strongly agree   2.6% 

 

These results were not unexpected and likely expand upon the reason why 36.8% of users 

feel neutral towards hydrogen as their preferred fuel source.  With 71% of responders stating 

they simply do not have sufficient information at this stage there is a need to ensure that 

information is available for them when it becomes available.  Without the information, as 

previously discussed, there is a real risk of misinformation, misunderstanding and myths filling 

the information void.  There is of course much research still underway and to be undertaken, 

but ensuring what information is available is freely available is important to ensure users are 

as conversant as possible.  

8. If our gas supply was to be interrupted to facilitate a conversion, we would expect 

financial compensation 

• Strongly disagree   0% 

• Disagree   2.6% 

• Neutral    34.2% 

• Agree    42.1% 

• Strongly agree   21.1% 

 

63.2% of responders feel they should be provided with financial compensation if their gas 

supply was interrupted as part of any conversion. What form this compensation would be 

expected in would require further investigation, but it may be that it is expected in the form 

of ‘cash’ in the event of loss of revenue, financial aid to facilitate conversion of plant and 

equipment or even simply users may feel they should receive it for the inconvenience. The 

decision to approve this and any subsequent mechanism for it would be one that should be 

driven by government, but it is important to know at this stage that this is a view of users and 

a recommendation would be to engage further to understand what form they would expect 

this compensation to take.  It is also interesting to note from the question posed about self-

investment, that 57.9% stated they would be prepared to self-invest but also that 63.2% 

would expect compensation if their supply was to be interrupted. These groups should 
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therefore be assured that any inconvenience resulting from conversion will be minimised to 

reduce business interruption. 

Questionnaire responses.  

9. It is important we are given sufficient notice to plan for any conversion 

• Strongly disagree   0% 

• Disagree   0% 

• Neutral    2.7% 

• Agree    13.5% 

• Strongly agree   83.8% 

 

As was discovered from the direct engagement roundtable discussions, the main and 

overriding theme for all conversations relating to conversion of the network to hydrogen is 

that businesses and organisations need to be given sufficient time to plan for the conversion 

and this time can vary from organisation to organisation depending on the complexities of 

the site, but also the financial impact the conversion may have.  

97.3% of responders stated that sufficient time is required and the only way to understand 

what time a site will need is to begin that engagement at the earliest stage possible as soon 

as a policy decision is made.  

 Feedback and Comments 

Responders were provided the option to make any general comments about the proposed 

conversion plans.  11 comments were made with some providing good insight and further 

recommended work streams.  Others provided more succinct but non-explanatory views to 

some that view the network as redundant.  These comments are provided as follows: 

• Why can't the ageing national grid network which is now closer to redundancy and 

unable to test and prove safe at 50 bar plus. Why not depressurise and installed cables 

also insert additional cables through  the consumer gas pipes to provide additional 

electricity? 
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• It took over 150,000 skilled gas personnel  to convert from Towns Gas to Natural gas as 

part of one structured organisation and a much easier conversion. Converting to 

Hydrogen requires greater modifications, greater costs with a less competent and 

smaller workforce. 

• It’s not feasible  

• We would expect compensation only if the outage was an unreasonable length. A day 

of works would not require compensation, but the 3-5 days certainly would. Please note 

that we are also only interested in green hydrogen as a true way of decarbonising heat. 

Carbon capture storage with "blue hydrogen" is not something we're interested in as 

this is not truly renewable & carbon neutral energy.  

• Hydrogen will be a big contributor to net zero carbon, however the financial impact has 

not been made transparent enough. In addition, the safety aspects of supplying 100% 

H2 to businesses has not been fully addressed.  

• Gas appliance manufacturers require a timeline for hydrogen conversion so that their 

product development activities can be planned accordingly. 

• The Hydrogen approach is clearly beneficial to on grid businesses and homes, yet the 

general feeling with domestic and commercial consumers is that electric will become 

the dominant fuel sources. This disparity in fuel vectors is creating design decisions on 

hot water production that will lead to technology dystopia. A stronger advocacy of the 

benefits of Hydrogen is required sooner rather than later.   

• breaking the subject down, we would like to see the full cost scenario based on changing 

to Hydrogen, if using electricity as a primary source to manufacture hydrogen surely the 

gas cost will be much more expensive than using electricity only,  

• We are classed as a carbon leakage business and are concerned about international 

competition risks so would need to be assured the costs of converting to hydrogen would 

be funded and ongoing hydrogen supply costs would need to be internationally 

competitive.   

• The issue for customers is their current appliances and if they cannot be converted and 

have not got the money to replace them. 
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SECTION 5 : Conclusions 

S5.1 GDN Data 

Data held by the GDN’s does not at present accurately provide any indication as to the level 

of complexity, challenge or issues that may be faced by a ‘industrial and commercial’ gas user 

when converting the gas network to hydrogen.   

This is not the fault of the data itself or through any failing in the way the GDN’s operate.  The 

very nature of a conversion of the network is not ‘business as usual’ and therefore it would 

seem unreasonable, and indeed perplexing as to why a GDN would have needed such specific 

information on gas conversion prior to recent times when the concept has been investigated.  

It could be argued that information on how any loss of gas may impact users on the network 

would be useful in the event of a natural gas supply loss, and which could be ‘transposed’ to 

a conversion.  

Data that is held at present is suitable for the ‘BAU’ of the network – i.e. supply balancing etc 

but consumption figures, peak demand levels etc are not indicative of what the user at the 

end of the connection will need in a conversion.  Knowing a site is a large consumer of gas 

may give the ‘idea’ that they will have challenges it would be ill-advised to consider large users 

as the only grouping likely to experience issues based on consumption figures.  

Data held plays a key role in any proposed conversion – the most obvious being predicted 

demands, but the only true way to understand the views and challenges of a conversion of 

the network to users is to actively engage with them and listen to them.  By making 

assumptions there is a risk that users will face even greater hurdles as time progresses. 

Mandating data collection and communicating this to GDN’s could begin to bridge the 

knowledge gap between networks and ‘what’ is connected at the end of their network.  This 

can mean networks are able to better target users and groups of users to further understand 

what will be required in a conversion.  This data collection does not need to be limited to 

requiring shippers/suppliers etc to pass information but in addition networks should consider 

making better use of their own internal resources to gather ‘intelligence’. For example, when 

operatives are visiting a site, is it possible for them to collect any information that may be 

useful – even down to confirming the name of the business they are visiting and/or logging 

any appliance information they may encounter and updating site contact details with the 

responsible person.  
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S5.2 Engagement 

The project found that it could be challenging to initiate engagement and solicit the views of 

many users as ‘off the record’ conversations with many indicated they are unwilling to discuss 

their business plans openly through concerns over competition and revealing any proposed 

business plans. This makes the job of understanding challenges even more complex. The 

online questionnaire was live for over 2 months and despite numerous sharing’s and 

reminders online, engagement was lower than would have been preferred.  Moving forward, 

future projects that seek to understand or obtain the views from organisations need to be 

cognisant of organisations potential unwillingness to fully develop a conversation.  This is 

presents a paradox.  

From the project’s questionnaire and engagement, there is a desire from organisations to be 

provided with information and to be engaged with. However, attempts to do so (such as this 

project and the work undertaken by Hy4Heat) demonstrate that this is not always the case in 

reality and that the best route to engagement is through established networking contacts 

within the business itself and therefore networks should strongly consider using this in any 

future projects as once one organisation is contacted via this route, often it will spread via 

contacts suggesting other people they know either in the same organisation or other relevant 

parties.  
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