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17. I want you to facilitate the whole
energy system of the future – innovating
to meet the challenges ahead
What is this stakeholder priority about?
This priority is about how we help the UK achieve net zero target by enabling decarbonisation of heat, transport and
industry at the lowest cost to consumers. We will do this by collaborating to deliver whole energy systems of the future
and utilising innovation. Our definition of the whole energy system includes the interactions and solutions between gas,
electricity, transmission and distribution, and it takes account of the impacts of the heat and transport sectors.

What have stakeholders told us?
Stakeholders have said that they want us to take a leading role in driving and enabling the energy transition. We will
lead on delivering the future energy system and, collaborating with others. They also want us to be innovative about
how we meet the challenges involved, in particular the ones around decarbonising heat. We have had feedback from
stakeholders that we were not clear enough on our role. We have clarified and tested with stakeholders through a
webinar what we will lead versus collaborate on.

During RIIO-2 we will:
 continue to lead the development of the gas markets framework by collaborating with others to enable the pathway

to net zero

 lead the development of options for decarbonisation of the gas transmission system to facilitate the decarbonisation

of heat, industry and transport, including collaborating with others on an agreed hydrogen workplan

 collaborate across the industry to lead innovation and deliver the solutions for whole energy and net zero

 invest in skilled people and IT systems so we can lead regulatory change, anticipate future regulatory

developments and how these might affect stakeholders and our network.

To deliver our proposals for this priority, we plan to spend an average £23.2m annually with a total RIIO-2 spend of
£115.9m. We are proposing that £30.9m of this will come from an innovation incentive allowance and is part of our
non-controllable pass-through costs. Our RIIO-1 annualised spend was on average £18.8m each year. This increase in
RIIO-2 is mainly due to a forecast increase in capex costs relating to our balancing and capacity system. This priority’s
expenditure accounts for 3% of the overall RIIO-2 expenditure.

Figure 17.01 RIIO-1 and RIIO-2 spend profile ‘I want you to facilitate the whole energy system of the future –
innovating to meet the challenges ahead’
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What is this stakeholder priority about?
This priority is about how we, as gas transmission, will
enable the gas industry to deliver net zero environmental
targets in a way that delivers benefits to consumers. It
sets out our ambitions in achieving GB’s 2050 net zero
goal. We look at how the industry can decarbonise heat,
our role in this and how we can drive the decarbonisation
of the whole energy system.
Stakeholders told us they want us to lead the whole
energy system of the future, driving the decarbonisation
agenda forward. Stakeholders recognise that we must
play an important role in this uncertain energy future.
They also expect us to look for innovative ways to meet
the challenges ahead in the energy transition, especially
in decarbonising heat.

We know that, as well as focusing on energy transition
innovation projects, we also need to ensure that
innovation is embedded as business as usual (BAU),
wherever possible so that solutions are delivered
efficiently for stakeholders and consumers benefit.
Stakeholders also said we are well placed to have a ‘say
and influence’ energy transition policy.

In RIIO-2, our proposals aim to deliver on decarbonisation
and digitisation to support transition to a sustainable
energy system, and ensure that all consumers enjoy
reliable, affordable energy. We recognise that the pace of
change and deployment of potential solutions may
exceed the scale of existing funding mechanisms in the
RIIO-2 timeframe. So, we will work with Ofgem and other
stakeholders to address this. Our proposals will deliver on
Ofgem’s output category of ‘delivering a sustainable
network’. To facilitate the energy transition we will deliver
this through three priority areas:
 Markets: continuing our increased engagement

across the industry to lead and deliver market and
regulatory change.

 Decarbonisation of the gas transmission system:
developing options to enable decarbonisation of heat
options using whole systems approaches.

 Innovation: driving innovation to help meet the
challenges of the future while ensuring consumer bills
remain affordable.

 Systems: enabling and supporting market and
regulatory change, through developing the right
systems to deliver a digital future.

Our proposed costs for RIIO-2

Table 17.02 summary whole energy system of the future – innovating to meet the challenges ahead costs by
activity

Activity spend
(£m in 18/19 prices)

2022 2023 2024 2025 2026 Total
RIIO-2

Annual
RIIO-2

Annual
RIIO-1

Xoserve costs83 5.5 5.5 13.5 11.5 3.0 38.9 7.8 4.5
IT applications 1.9 2.5 2.6 2.3 1.7 11.0 2.2 1.8
Gas system operator
activities

5.9 6.3 6.5 6.7 6.7 32.0 6.4 6.4

Decarbonisation
activities

0.5 0.5 0.6 0.6 0.6 2.8 0.6 0.5

Pension costs 0.1 0.1 0.1 0.1 0.1 0.4 0.1 0.0
Sub-total – controllable
costs

13.8 14.8 23.2 21.1 12.0 85.0 17.0 13.5

Innovation (NIA)84 6.2 6.2 6.2 6.2 6.2 30.9 6.2 5.3
Total spend 20.0 21.0 29.4 27.3 18.2 115.9 23.2 18.8

Table 17.03 summary of whole energy system of the future – innovating to meet the challenges ahead costs by
RRP category

RRP category
(£m in 18/19 prices)

2022 2023 2024 2025 2026 Total
RIIO-2

Annual
RIIO-2

Annual
RIIO-1

Closely associated
indirects (BPDT 2.02)

0.5 0.5 0.6 0.6 0.6 2.8 0.6 0.5

Direct costs (BPDT 2.02) 5.9 6.3 6.5 6.7 6.7 32.0 6.4 6.4
SO capex total (BPDT
3.08)

7.3 7.9 16.1 13.8 4.7 49.9 10.0 6.4

Items outside of totex
including non-
controllable costs
(BPDT 2.02)

6.2 6.2 6.2 6.2 6.2 30.9 6.2 5.0

Controllable pension
costs (BPDT 2.02)

0.1 0.1 0.1 0.1 0.1 0.4 0.1 0.0

Total non-controllable
costs

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6

Grand total 20.0 21.0 29.4 27.3 18.2 115.9 23.2 18.8

Please note we have provided costs to one decimal place and hence some columns may not equal to the totals. Pension
costs are based on proportion of total TOTEX.

83 This is the capex element only.
84 This cost is only the cost that we forecast to be spent through Ofgem’s network innovation allowance (NIA).
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Markets
1. What is this sub-topic about?
This subtopic is about how we are continuing our
increased engagement across the industry to lead and
deliver market and regulatory change.

2. Our activities and current performance
Track record
During RIIO-1, we’ve been developing and delivering
regulatory and market change, focused on GB market
compliance with EU legislation driven by the commitment
to deliver the Third Energy Package. The work we’ve
done ensured changes benefited GB plc and are
completed in the least disruptive and most efficient way
possible. As the GB transmission owner and system
operator, we were responsible for delivering this change
on behalf of wider GB industry.

We have also shared the delivery of efficient and effective
code governance, including adopting any future changes
driven by Ofgem. To do this, we have taken a leading role
in European Network of Transmission System Operators
for Gas (ENTSOG) work groups and we speak regularly
at other industry events.

We have raised 61 Uniform Network Code (UNC)
modifications. We have also supported customers by
providing legal text and/or developing the solutions to
their modifications for another 57 UNC modifications.
Some of the deliverables that we have supported are:
 gas charging review
 development and implementation of EU codes

including constraint management principles, capacity
allocation methodologies, balancing and
interoperability

 security of supply significant code review.

Learning for RIIO-2
During the latter parts of RIIO-1, we have led the Future
of Gas programme85, exploring where the medium-to
long-term focus should be for the gas industry. It
concluded that gas has a critical role in the transition to a
low carbon economy and set out several commitments
and policy recommendations. This led to the creation of
the Gas Markets Plan (GMaP) which we explain further in
our proposals for RIIO-286.

3. What have stakeholders told us?

Table 17.04 industry change stakeholder engagement
Engagement
topic

Industry change

Stakeholder
segments
engaged

Shippers, customers, supply chain

Objective To understand the level of industry
change stakeholders expected and the
role they want us to take.

85 https://futureofgas.uk/
86 https://futureofgas.uk/news/the-future-of-gas-2/

Channel/method Workshops, webinars, 1-2-1 meetings,
industry forums, surveys.

Key messages There will be a significant amount of
industry change as we move through the
RIIO-2 period. We should continue to
lead the facilitation of industry change
within the gas sector.

Trade-offs and
stakeholder
influence on the
plan

We have engaged extensively with
stakeholders to inform the development
of the GMaP. This has led to the
formation of an independent steering
group of stakeholders that will drive the
outputs of the GMaP.

4. Our proposals for RIIO-2
In RIIO-2, our regulatory change strategy continues to
move from managing change to driving it. Stakeholders
have said they recognise there will be a significant
amount of industry change as we move into and through
the RIIO-2 period. Stakeholders want us to continue to
play a key role in improving the efficiency of the market
through supporting customer modifications, improved
modification governance and focusing on the changing
need of the gas networks and markets over RIIO-2.

The RIIO-2 period will see increased focus on
decarbonisation of the energy sectors, in which natural
gas has traditionally met the energy demand, either
through EU or UK policy drivers and/or changing industry
trends. However, the direction and speed of change
affecting gas markets and, importantly, efficient operation
for end consumers, are all uncertain and this lack of
certainty requires us to be flexible.

Decarbonisation drivers have had an impact on the role of
gas and this will continue over the RIIO-2 period. The key
question for now is how to maintain consumer value from
the gas markets as energy markets transition to low
carbon. Additionally, we need to start looking at what
industry and market changes may occur in moving to a
decarbonised world.

As a result of stakeholder feedback received during
engagement on capacity baselines and general access
arrangements, We have raised modification 0705R –
NTS Capacity Access Review, which has the following
purpose:
 to review the principles and establish long-term

strategy for the NTS capacity access regime,

 ensuring the regime is appropriate for commercial

behaviours experienced today, simplified and

adaptable whilst being consistent with relevant

obligations,

 to make recommendations for change and

addressing short-term problems in accordance with

the long-term ambition.87

87 https://gasgov-mst-files.s3.eu-west-1.amazonaws.com/s3fs-
public/ggf/book/2019-10/Request%200705R%20v2.0.pdf
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Table 17.05 market transformation proposals
What our
stakeholders
have told us

Commitment Output type Consumer benefit

Lead the
facilitation of
industry change
within the gas
sector

We will continue to lead the formation of GMaP framework,
including a steering group to prioritise a programme of works.

Commitment “I want you to
facilitate delivery of
a sustainable
energy system” –
supporting and
delivering market
changes and
solutions will
continue to deliver
the future energy
system.

Work with the industry to better understand the detail and impacts of
the prioritised work programme and develop plans for potential
implementation.

Commitment

We will continue to comply with our obligation to provide code
administration for the gas market subject to the outcome of the
Energy Code Review.

Commitment

We will continue to lead a review of gas transmission access
arrangements in Transmission Workgroup 705R, and will develop
appropriate modifications as required by that review group.

Commitment

5. How will we deliver?
To ensure we can lead the development of the GMaP
framework, deliver the regulatory and market changes
and provide code administration for the gas market, we
need to invest in our capability. We have put resource
into our business plan to undertake this. It is reflected in
cost line ’gas system operator activities’.

The Gas Markets Plan (GMaP) is a programme for the
industry to collaboratively develop and agree a roadmap
of market change activities. The programme aims to:
 be as inclusive as possible
 improve transparency and visibility of potential market

change
 create a stakeholder-led process for prioritising

market change activities.
This will ensure market frameworks continue to provide
the consumer with the greatest possible value
throughout the energy transformation. A ‘Future of Gas’
forum will take place twice a year, bringing the industry
together to share knowledge and input into the two to
ten-year change plan.

A Future of Gas steering group has been formed,
including a variety of stakeholders. The group will agree
which projects should be progressed over the coming
year, monitor and steer ongoing GMaP projects and set
the strategic direction. More information is available on
our website88.

Through the Joint Office of Gas Transporters, we will
continue to comply with our obligation (with the
distribution networks) to provide code administration for
the gas market.

Decarbonisation
1. What is this sub-topic about?
This focus area is about actively working with the industry
to decarbonise and enable whole system solutions
through cross-sector collaboration. We highlight our
commitments in investigating the options for
decarbonisation and how this contributes to delivering our

88 http://futureofgas.uk/news/the-future-of-gas-2/
89 http://futureofgas.uk/news/the-future-of-gas-2/
90 https://www.nationalgridgas.com/insight-and-innovation/gas-future-
operability-planning-gfop

net zero roadmap (in chapter 11), including what the
options are for hydrogen transportation in the NTS.

2. Our activities and current performance
Track record
During RIIO-1 and in preparation for RIIO-2, we have
engaged more in discussions about decarbonisation of
the gas industry, what the future of the energy system
may be and what challenges we should expect around
meeting these potential changes.

We speak regularly with the gas distribution and
electricity transmission networks and meet with
regulators, collaborating to deliver benefits to customers
and consumers. Below, we’ve listed some of the topics
that we have worked on, and they are described in more
detail in our whole energy system engagement log annex
A17.01.
 Future of Gas (FOG)89

 Gas Future Operability Planning (GFOP)90

 Energy Networks Association (ENA) Gas Futures
Group (GFG)

 Hydrogen Programme Development Group (HPDG)

At round-table events, we’ve talked with industry partners,
promoting how we can work together to enable whole
energy system outcomes for consumers and exploring
ideas about decarbonising heat, transport and industry.
Senior representatives from Ofgem, BEIS, networks,
innovators and other energy industry experts joined us for
these events. Through the ENA working groups, we’ve
also contributed to various initiatives from innovation
projects to the Future Gas Pathways.

One of the key areas that stakeholders have said we
should focus on is the decarbonisation of heat. Through
the ENA, and alongside the GDNs, a piece of work from
consultancy firm Navigant was commissioned, looking at
the potential pathways for enabling a net zero gas
network. The results of which were published recently at
an ENA launch event91.

91 http://www.energynetworks.org/gas/futures/gas-decarbonisation-

pathways/pathways-to-net zero-report.html
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Innovation in RIIO-1
Through the ENA Gas Innovation Governance group
we’ve been able to get involved in more collaborative
projects with GDNs and third parties, and to share
learning between each other. We are involved in several
innovation projects looking at the transportation of
hydrogen as a means to ‘greener gas’ – it’s a cleaner fuel
that can help to decarbonise heat. The table below
summarises some of the projects we have undertaken
during RIIO-1. These projects have helped inform our
workplan on hydrogen for RIIO-2.

Table 17.06 innovation in RIIO-1
Example Description

Feasibility of
hydrogen
ready NTS
(HyNTS)92

The project assessed the feasibility of a
hydrogen transmission system using the
existing assets. The work was a desk based
approach undertaken by the health and
safety laboratory (HSL). The results have
indicated that re-purposing of the NTS to
transport hydrogen is technically feasible,
from a materials perspective, pending the
outcome of the further work. This has fed into
our workplan for RIIO-2.

Flow Loop

A physical trial of hydrogen in an offline test
loop using representative grade steel pipeline
to the NTS. Learning from this project will
help in the evidence case for transporting
hydrogen in the network.

Aberdeen
Vision93:

A joint project with SGN looking at a
feasibility study into 2% hydrogen blending at
St Fergus and H2 pipeline and hub at
Aberdeen. This work will continue into RIIO-2.

Project
Cavendish94:

A joint project with SGN and Cadent
undertaking a feasibility study to explore the
Isle of Grain’s potential to act as a catalyst for
hydrogen production and storage, to supply
hydrogen to London and the South East of
England. Early results from this are positive
and the next stages of trials will be
undertaken in RIIO-2.

Learning for RIIO-2
Throughout RIIO-1, we have shown we consider whole
system approaches when assessing options. One
example of this in RIIO-1 is with SGN, on options to
continue to meet our Scotland 1 in 20 winter demand
obligations. As described in more detail in our gas ten
year statement95 (GTYS), we have taken these steps to
arrive at the best option to meet our obligation:
 SGN assessed the impact and confirmed options on its

network
 we explored options on our network and combined

these with SGN’s options
 we completed cost benefit analysis (CBA) for all options
 we identified preferred options and agreed the timing of

investment.

This whole system approach highlighted that the best
option is for works on our network, because this will
provide the most benefit to customers and consumers.

92https://www.smarternetworks.org/project/nia_nggt0139
93 http://www.smarternetworks.org/project/nia_sgn0134
94 http://www.smarternetworks.org/project/nia_nggt0143

Following changes to external drivers, we undertook a
review and decided that it was not in consumers’ interests
to proceed now. We will review the need for this and
other similar works each year. We will also ensure these
processes are embedded into our future ways of working.
We have also engaged with NGN on our whole system
works and more details on this can be found in a joint
annex A17.06

Additionally, through forums such as the Gas
Transmission Benchmarking Initiative (GTBI), we will
increase our understanding of how other European TSOs
are tackling decarbonisation. We will bring ideas over
from our colleagues in our US business where possible.

3. What have stakeholders told us?
We have clarified what we will lead, collaborate and
facilitate on. We tested our proposals on a webinar with
~30 stakeholders, ranging from GDNs to industry trade
bodies and regulators, on 2 September 2019. Below is a
summary of results:
 Do you agree with our view of what we are leading,

collaborating/facilitating on? Yes – 65%; Somewhat
–24%; No – 1%.

 Do our proposals meet your needs? Yes – 50%;
Somewhat–50%.

Table 17.07 decarbonisation stakeholder engagement
Engagement
topic

Decarbonisation

Stakeholder
segments
engaged

Networks, customers, think-tanks and
industry bodies, regulators, major
energy users, consumers.

Objective Understand what our stakeholders
expect us to undertake during RIIO-2 to
enable the energy transition.

Channel/method Workshops (including one hosted jointly
with the GDNs), webinars and online
consultation with major energy users
and consumer research.

Key messages 1.Support the need for networks and
industry to work more collaboratively
across sectors, develop regulatory
framework mechanisms and influence
government policy as part of the cost-
effective transition to a low carbon
energy future.
2. Stakeholders would be interested in
us playing a stronger role in driving the
debate over the future of the UK system.
They recognise that networks are in a
unique position to drive the
decarbonisation agenda forward. This
led us to organise round-table
discussions with industry, networks,
regulators and policy makers on
discussing the challenges and next
steps to facilitate the energy transition.

95 https://www.nationalgridgas.com/insight-and-innovation/gas-ten-year-
statement-gtys
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3. Decarbonisation of heat is an area of
particular challenge and we should
support it.96

Trade-offs and
stakeholder
influence on the
plan

We have worked with stakeholders to
understand and test what we should be
leading, collaborating on during RIIO-2.
We have provided more information on
the specifics which stakeholders have
requested.

SUG and
Challenge
Group feedback

We have been challenged to be clear on
our role in decarbonisation, in particular
with what we are leading on, which we
have continually improved in all
iterations of our plan.

For more information on our engagement see annex
A17.01.

4. Our proposals for RIIO-2
Stakeholders have said they expect us to take a leading
role in driving and delivering the future energy system.
Stakeholders also expect us to continue to work more
collaboratively with industry and regulators to develop
regulatory framework mechanisms and to influence
government policy as part of the cost-effective transition
to a net zero future.97 The Committee on Climate Change
(CCC) and the government, in turn, have said that GB plc
should commit to achieving net zero by 2050. We have
already explained in chapter 11 our view of the potential
pathway to net zero and what this means for our plan.
Our proposals reflect what we are planning to do to
enable the decarbonisation of heat.

Table 17.08 whole energy system collaboration proposals
What our stakeholders
have told us

Our commitment Output type Consumer benefit

Take a leading role in driving
and delivering the future
energy system, including
how we can meet net zero
targets.

We will lead on developing what
the options are for gas
transmission in relation to the
decarbonisation of heat.

Commitment “I want an affordable energy bill” –
whole system collaboration offers
networks the potential to respond to
changing needs, reduce consumer
costs and deliver a sustainable
network.

“I want you to facilitate delivery of a
sustainable energy system”–
working with other networks,
regulators and third parties to
determine the future pathways for
the energy industry, including
decarbonising heat while keeping
disruption to a minimum for
consumers.

Taking a leading role in
decarbonisation of heat for gas
transmission could provide a
consumer value proposition of
£2.2m (for more information on
CVP7 please see annex A10.05).

We are proposing a reopener
relating to net zero to ensure we
are able to respond quickly to
work towards net zero goals.

Uncertainty mechanism
Trigger: End of year 2,
1% baseline revenue
threshold
More information to be
found in annex A3.02.

Continue to work more
collaboratively with industry
and regulators to develop
regulatory framework.

We will collaborate with GDNs,
BEIS and others on an agreed
hydrogen workplan.

Commitment

Continue to work more
collaboratively with industry
and regulators to develop a
regulatory framework.

We will build on the work done
through the ENA whole system
working group, working across
sectors to develop the options
and solutions required to
achieve net zero. Collaborate
with ESO to support BEIS in
developing the Clean Heat
strategy from a whole system
operability perspective.

Commitment

Achieving net zero will require extensive collaboration
across the whole system to identify, scale and deploy the
right solutions for consumers for electricity, transport,
heat and industry.

Through the Hydrogen Programme Development Group
(HPDG), we are developing a forward workplan for
hydrogen projects with the ambition of agreeing this in the
early 2020. This forum includes members from BEIS (who
Chair the group), Cadent, Wales & West Utilities,
Northern Gas Networks, Ofgem, Energy Networks
Association (ENA), National Grid, the Institution of Gas
Engineers and Managers (IGEM), Health and Safety
Executive (HSE) and Heating and Hotwater Industry
Council (HHIC). The main aim of the workplan is to
provide evidence that the gas network is able to support

96 “While half of electricity generation is fuelled by gas, there is a
huge interaction. The choice between gas and electric heating for the
future will be interesting.” ENA workshop

the widespread conversion to hydrogen and is a viable
pathway to decarbonisation of heat.

We will lead the following workstreams as part of the
HPDG:
 Developing market services for system operation and

developing the future system operator – this will identify
the modifications of existing and creation of new market
regimes and the timelines to achieve this for the system
operation of a hydrogen network by April 2024.

 Using the NTS for hydrogen transportation – this will
identify any physical modifications needed, including
NTS operational practices, blending and de-blending
options for a hydrogen transmission through the NTS by
April 2024. Including a hydrogen trial from 2025.

97 “We support National Grid Gas’s proposal to have a greater
coordination and facilitation role in the industry and across sectors”
xxxxxxxxxxxxxxxxx consumer body
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Through our work, we will be ready to start conversion to

hydrogen by 2026. Our initial work has shown this is
technically feasible and we will be identifying the
modifications and market changes required and
undertaking trials during RIIO-2.
Our projects don’t just focus on the asset elements but
also on the market elements, as we see it is important
that all stakeholders understand the scale of the transition

to hydrogen from both an asset and a regulatory and
market side. Below is a draft timeline of our works. As the
pace of work on decarbonising industry increases, we will
look to adapt our plans and timescales accordingly. We
will also support other workstreams that are being led by
the GDN’s and other stakeholders. The outputs of these
projects will help with meeting the deliverables of BEIS
heat strategy roadmap that is due to be published in
summer 2020.

Figure 17.09 draft timeline of our hydrogen workplan for RIIO-2

As well as playing our role on hydrogen, we believe we
should also collaborate on other potential solutions,
especially for heat but also for industry, transport and
electricity. Examples could include (but aren’t limited to)
other heat pathways, biogas and industrial cluster
decarbonisation.

We are committed to ensuring whole system solutions are
considered where possible and we understand that all
networks are in a position where we should be working
together to drive options forward. We will build on the
work done through the ENA whole system working group.
The workgroup is exploring three main workstreams:
 Collaboration between network companies across

gas/electricity and transmission/distribution.
 Principles for a whole energy system CBA

methodology for investment across energy vectors.
 Opportunities to embed the principles of the Energy

Data Taskforce. We will continue to collaborate with
partners and stakeholders as the industry drives
ahead with the Energy Data Taskforce’s
recommendations on digitalisation and data
transparency.

We will ensure that there is a clear process in place for
ensuring whole system solutions are considered in our
investment decisions. This will include updating our

internal processes to reflect this as well as developing
further processes through ENA working groups.
We will collaborate to find and enable the best whole
systems solutions working across all sectors and vectors.
For example, whole system costs will be reduced at
Cadent’s Blackrod site to improve security of supply for
xxxxxxxxxxx consumers and this improvement has been
achieved through collaboration, with Cadent, at the
Blackrod DN offtake. We will deliver this solution in RIIO-
2 and it is covered in more detail in chapter 14.

We have also been working with industry stakeholders
including BEIS and the Committee for Climate Change to
develop a strategy for clean heat. We have worked with
BEIS to understand their approach and identify which
areas should be explored in greater depth. We have
identified the areas where we can add most value
collaborating with the ESO, which will primarily focus
on how the decarbonisation of heat impacts on whole
system operability issues.

5. How will we deliver?
To deliver our work on decarbonisation, we need to
ensure we have the right capability to undertake this
work. Our work on delivering our hydrogen projects will
require funding to be available. We envisage that BEIS
would provide a source of funding. Additionally, we feel
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some of the projects, such as feasibility studies, could be
delivered through the Network Innovation Allowance
(NIA), while some of the larger projects could use the new
strategic energy transition fund that Ofgem has proposed.
We would also seek to look at alternative external funding
to progress some of these projects.

Net zero UM
We believe in a regulatory framework that enables and
incentivises networks to collaborate and work together
and make changes easily when policy decisions are
made98. These plans may have to be adapted as there is
still uncertainty about how to decarbonise the energy
landscape. We are proposing a reopener uncertainty
mechanism for net zero to ensure we can respond quickly
to work towards net zero goals. We propose a materiality
threshold of 1% with a trigger in year 2 of the price
control. The reopener would be applicable across multiple
areas, from emissions reduction to large-scale projects on
hydrogen. For example, this mechanism could be used
for the next steps of Project Cavendish, where there
could be a potential for a new NTS hydrogen pipeline to
be built from Isle of Grain to Shorne, linking in with SGN
proposal of a new hydrogen distribution pipeline from
Shorne to Dartford. For further details on our UM
proposal, please see annex A3.02.

Whole system UM
We will look to work with Ofgem and stakeholders to
develop the whole system re-opener ‘coordinated
adjustment mechanism’. This will be used to support the
reallocation of project revenues to networks best placed
to deliver these whole system projects.

Innovation
1. What is this sub-topic about?
Innovation is integral to our business. Innovation has
continued to develop and embed into our organisation
across RIIO-1, and we intend this to continue during
RIIO-2. In this sub-topic, we highlight our strategy for and
bring together how innovation is embedded across our
whole business plan. Innovation has been incorporated
in each chapter, highlighting RIIO-1 innovation and what
we are doing in RIIO-2. Our board have signed on to our
RIIO-2 innovation strategy through an innovation charter
which commits the board to:
 the ambition and approach of our RIIO-2 business plan
 responsibility for setting a baseline and a five year

measurable target for increasing the innovative culture
of the organisation

 an annual deep dive of progress against target, forward
innovation workplan, tracking of innovation benefits,
and embedding lessons learned.

2. Our activities and current performance
Track record
During RIIO-1, we set out with an ambition to embed
innovation into what we do. We’ve expanded our network

98 “It is therefore vital that the business plan is flexible enough to be able
to accommodate these developments in a customer-friendly manner –
both for those obtaining grid connections and for users of the gas “
xxxxxxxxxx industry body

of collaborators, working with a wider range of third-
parties with expertise in many technical fields. We have
also worked more closely with the other gas and
electricity networks to co-ordinate innovation portfolios for
maximum benefit to consumers. We have provided value
of £4 for every £1 we invested in implemented
innovation99. We have run innovation calls and attended
events to talk to third parties and help them understand
the opportunities for innovation and how they could get
involved. Figure 17.10 summarises our activities, spend,
and the benefits during RIIO-1 so far. Project CLoCC
(Customer Low Cost Connections) is an example of how
we have innovated to respond to stakeholder needs.
Stakeholders told us that our costs and timescales can be
a blocker to connecting to our network, particularly for
smaller, non-traditional gas producers and consumers. In
response, we initiated this National Innovation
Competition (NIC) project collaborating with three small
and medium-sized enterprises (SMEs). The project
concluded in 2018, having met its goals of enabling SMEs
to connect for less than £1m and in less than 12 months
from initial enquiry to ‘gas on’. Read more in chapter 19.

In RIIO-1, our annual NIA was 0.7 per cent base revenue,
resulting in an allowance ranging from £4.3m to £5.5m
per annum. The allowance is reset at the start of each
financial year, which means unused allowance in a given
year does not roll over to the following year. Our strategy
has been focused on identifying innovation ideas that
could develop into projects that deliver value to our
customer and satisfy a business need. Our utilisation of
the allowance has not been 100 per cent, however
innovation spend year-on-year has increased
demonstrating how our capabilities have developed.

Figure 17.10 RIIO-1 innovation summary

Embedding a culture of innovation
At the core of our culture we seek to do the right thing
and find a better way, and this is where innovation is

99 https://www.nationalgridgas.com/insight-and-innovation/transmission-
innovation/delivering-value-innovation
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key. Innovation can unlock the potential and allow us to
maximise the opportunities in everything we do.
Embedding a cultural change such as innovation does not
have a defined period. The efforts we have made over
RIIO-1 to date have clearly begun to embed innovation
into our core culture but there is still some way to go. We
have implemented clearer processes and lines of
accountability to empower our teams and develop a
diverse portfolio of projects with third-parties of all sizes
and in many geographical locations. We have also
recently held a joint event with the GDNs, independently
facilitated by ‘Workplace Innovation’, on how we innovate.
This specifically looked at four themes; emotional
intelligence, making change happen, engaging to
innovate and disrupting the future. The outputs of these
sessions will be used to shape how we innovate in the
future.

Learning for RIIO-2
Due to the nature of innovation, projects have not always
been successful. But when they aren’t, we take learning
from it and update our processes and organisational
structures to make sure we can innovate more
successfully in future. There is opportunity for a more
coordinated and focused effort on innovation across our
organisation. In RIIO-2, we will collaborate internally with:
 National Grid Electricity Transmission – focusing on

innovating to overcome the challenges and exploit the
opportunities for the whole energy system.

 National Grid US – sharing knowledge and
experiences and focusing on best practice across the
organisation, whilst exploiting opportunities to
collaborate with US utilities.

 National Grid Partners (NGP) – disrupting our ways of
working seeking the most cutting edge and
challenging innovations that have the potential for
game-changing impact across our organisation.

Benefits measurement framework
The gas and electricity networks have agreed to detail a
common way forward for benefits reporting. We will use
the benefits measurement framework developed by
Baringa as a starting point and develop it further to
ensure it meets the needs of stakeholders. We’re also
considering how to summarise UK-wide benefits from
innovation. For more details of this framework, please see
page 19 of annex A17.03.

3. What have stakeholders told us?

Table 17.11 innovation stakeholder engagement
Engagement
topic

Innovation

Stakeholder
segments
engaged

Supply chain, shippers, academics,
customers, industry trade bodies, networks,
think-tanks and consumers.

Objective Understand what and how we should be
innovating during RIIO-2.

Channel/
method

Conferences, seminars, workshops, 1-2-1
meetings and consumer research.

Key
messages

Networks should be looking to provide
information to policy-makers through
innovation projects or horizon-scanning,
decarbonisation of heat is an area of
challenge that we should be supporting.

Trade-offs
and
stakeholder
influence on
the plan

We have worked with stakeholders on ‘how’
we innovate and this information is feeding
into our RIIO-2 strategy and our innovation
culture.

SUG and
Challenge
Group
feedback

The NGG board has signed up to an
innovation charter which address how
throughout our organisation we are
approaching innovation, following direct SUG
feedback.

More detailed information is available in annex A17.03.

4. Our proposals for RIIO-2

Table 17.12 innovation transformation proposals
What our stakeholders have told
us

Commitment Output type Consumer benefit

Networks should do more to embed
innovation business as usual culture.

We will invest in BAU innovation, driving
continuous improvement across all our
activities

Commitment “I want an affordable
energy bill” – delivering
innovative solutions to
deliver the energy
transition, will minimise
consumer bills

Networks should provide information
to policy-makers through innovation
projects or horizon-scanning.
Decarbonisation of heat is a priority.

We will collaborate and partner with third
parties on wider energy transition innovation
projects that will help determine the energy
transition options to a net zero future.

Commitment

The criteria for an innovation project to be funded via either BAU or allowance funding is outlined below:
 BAU Totex funding: higher technology readiness level (TRL), lower risk, benefit within RIIO-2 and greater

certainty of success.
 Allowance funding (NIA): lower TRL, high risk, benefit beyond RIIO-2, less certainty of success,

collaborative large-scale projects and decarbonised energy system.
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Figure 17.13 our innovation ambition
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Figure 17.14 our innovation themes
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5. How will we deliver?
In our approach for RIIO-2, we are expecting that more
innovation will be undertaken as business as usual
(BAU). We are not asking for any additional innovation
stimulus funds for this area, as this will be funded entirely
through our baseline totex allowance. Benefits will be
derived through the totex incentive mechanism which
shares benefits with consumers. We are committing that
we will provide a value of £4 for every £1 we invest in
implemented innovation during the RIIO-2 period.
However, there will still be a requirement for an
innovation incentive allowance (NIA) to deliver the higher
risk energy transition projects; for example, innovation for
the transition to a net zero future. We are proposing that
we would require £30.9m of NIA funding for the RIIO-2
period. We believe that rules that are applied to it
currently should apply for RIIO-2. i.e. we propose that
10% of this is funded by us.

The role of the RIIO-2 independent stakeholder user
group has been crucial to the development of our
business plans and has added significant value, in
particular to the development of this strategy. As we
progress into RIIO-2, we are committed to securing an
independent panel to challenge our innovation ambition,
performance and strategy. Discussions around the role of
the independent stakeholder user group are ongoing.
Once the role and outcome are confirmed we will seek to
engage with this group or establish an offshoot panel with
key representatives.

Systems
1. What is this sub-topic about?
This subtopic is about how we are developing the
systems our customers need to flow gas, and about how
we unlock consumer value through enhancing our IT
systems.

2. Our activities and current performance
Balancing capacity services and systems - track
record
Shippers are required to book space (known as ‘capacity’)
on the network so they can flow gas. We also need them
to tell us when and where they are going to flow the gas,
so we can balance the network safely. The balancing and
capacity processes and services we provide are our main
interface with shippers, and they are at the core of how
the gas industry operates. They support the efficient
functioning of the gas market by allowing market
participants to balance their portfolio daily and manage
their capacity bookings up to 17 years ahead, making
informed commercial decisions as well as enabling the
efficient physical operation of the network.

Gemini is the main system we use to communicate
commercial information to/from shippers. Gemini is a
system owned by us but managed and operated on our
behalf by Xoserve, the gas industry’s central data service

100https://www.nationalgridgas.com/sites/gas/files/documents/Gas%20O
ps%20Forum%20full%20pack%20%20-%20Febuary%20%202018.pdf

provider (CDSP). They deliver a full suite of vital services
to gas suppliers, shippers and transporters.

Our services must reflect emerging market rules and
requirements. Our ability to update our systems and
services to adapt to the changing energy landscape is
critical in delivering what stakeholders need from us. How
we deliver these changes is particularly important for
stakeholders, as any changes can affect their connected
systems and processes. The lifespan of our systems are
dependent upon vendors’ support policies. The average
lifespan is five to seven years, at which point we need
to plan to refresh or replace the system. This means a
decision before each price control period has to be made
on whether the system needs replacing or replatforming.
We build our plans (RIIO-1 and RIIO-2) on this basis and
because RIIO-1 lasted eight years, we included two
investments in that period due to the lifespan of the
system.

Learning for RIIO-2
In our RIIO-1 business plan we said we’d re-platform
Gemini at the beginning of the period, replace in the
middle and refresh at the end. Instead, we carried out the
re-platform forecast at the beginning of RIIO-1 and then a
more substantial re-platform at the end of RIIO-1 without
replacing the system in the middle.

We chose this option because:
 The volume of regulatory change that would drive the

need to replace Gemini did not materialise. In RIIO-1
our strategy was to manage the change process to
ensure implementation was at minimum cost (and
required minimum system change). The fact that we
didn’t have to replace the system demonstrates that
we were effective at executing this strategy.

 A re-platform for the Gemini system was enough to
maintain support of the system and there were no
other technical reasons to replace and was endorsed
by stakeholders at the Gas Operational Forum.100

 Re-platform rather than replacement has the extra
benefit that our options for replacement are kept open
for longer, ensuring the solution is as future-proof as
possible.

 Our stakeholders and Ofgem expect us to explore the
most cost-effective approach. We have again applied
this approach to our proposal for RIIO-2.

Additionally, one of the fundamental principles of the RIIO
regime is the totex incentive mechanism (TIM). It
incentivises us to ensure we make the right decisions in
the best interests of consumers. Through this mechanism,
during RIIO-1 we have shared the outperformance we
achieved with our consumers.
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3. What have stakeholders told us?

Table 17.15 balancing capacity services and systems
engagement

Engagement
topic

Balancing capacity services and
systems

Stakeholder
segments
engaged

Shippers, customers, supply chain.

Objective We have talked in detail about the current
capacity and balancing services and
system as well as about users’
requirements for their provision in the
future. We asked how useful the current
capacity and balancing services are and
also what their functional and non-
functional requirements are for a future
capacity and balancing system.

Channel/method Workshops, webinars, 1-2-1 meetings,
industry forums, surveys.

Key messages Do the basics well, make it easier for
stakeholders through greater automation
and increased reporting functionality
whilst minimising the impact of change.

Trade-offs and
stakeholder
influence on the
plan

We have worked with stakeholders to
understand their requirements to help us
determine if what was most economical
for consumers, is either replacement or
re-platforming.

SUG and
challenge group
feedback

Challenge on what could be required
during RIIO-3. We have stated in both the
next section and in annex A17.04 the
potential future options for RIIO-3.

We have talked in detail about the current capacity and
balancing services and system as well as about users’
requirements for their provision in the future. We’ve asked
stakeholders how useful the current capacity and
balancing services are and what their functional and non-
functional requirements are for a future capacity and
balancing system.

We targeted specific groups of stakeholders based on
their level of interest/impact and influence on this topic,
and we reached them through several channels including
a specific workshop, webinars, one-to-one meetings,
attending industry forums and surveys.

More recently, we shared our updated proposals for
Gemini at the operational gas forum. Out of the 20
attendees, 10 completed the survey, out of this 6 stated
their preferred option was the ‘enhanced solution’ and 2
said their preferred option was ‘re-write with commercial
off-the-shelf products’. Two other attendees highlighted
‘re-write with bespoke application’ as their preference.
For more details about this, please see the engagement
log in annex A17.02.

4. Our proposals for RIIO-2

Table 17.16 system transformation proposals
What our stakeholders have told us Commitment Output type Consumer benefit
In relation to Gemini: do the basics
well, make our lives easier through
greater automation and increased
reporting functionality, and minimise the
impact of change.

We will invest in our Gemini system as
it needs to be refreshed due to lifespan
ensuring it continues to function and
also deliver the enhancements our
stakeholders want.

Commitment “I want to use energy as
and when I want” –
investing in the digital
systems so the gas market
and industry is able to
continue providing energy
to consumers.Through RIIO-2 we need to ensure they

can facilitate the industry change that
stakeholders require, which will be at
heart of the energy transition

Our IT systems play a central role in
how the gas market operates. We will
invest in IT systems that support our
delivery of market change.

Commitment

The current Gemini system will become unsupported in
2025. Coupled with this is the need to have a system
which is agile in response to industry change and can
also respond to feedback received from stakeholders
throughout this RIIO-2 business planning process. To
maintain supportability and deliver on stakeholders’
requirements, we have considered five options for
investment in RIIO-2. These options build in terms of the
level of intervention, and therefore costs. The options
considered are:
1. sustain (invest in system to maintain current

capability and functionality) (£13.6m)
2. hosting modernity (cloud-based hosting) (£19.6m)
3. enhanced solution (invest to improve capability and

functionality to meet stakeholder needs) (£24m)
4. re-write the application using commercial off-the-

shelf products (£25m)
5. re-write with bespoke application. (£37m).

Because cost isn’t the only deciding factor, we’ve
developed a series of metrics to assess the quantifiable
and non-quantifiable benefits of each option, and these
are described in detail in the justification paper annex
A17.04. Briefly, these metrics are:
 implementation costs
 service & performance risk
 change delivery ease/cost
 user experience/interface
 customer impact
 subsequent operating costs.

Following assessment against these metrics, the preferred
option is the ‘enhanced solution’– option 3, which is
£24m over the RIIO-2 period with a completion date of
2025. Although this is not the least cost option, it is
believed this solution will give the greatest benefits to
consumers as it will improve quality of service by
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delivering the enhancements that industry have identified,
making shippers’ businesses more efficient which will
ultimately lower consumer bills. The additional
enhancements from delivering this option meet the
requirements of a better user experience, system
optimisation and making the application easier to change.

This option would:
 enable easier and faster delivery of change to the

application and reduce the run of the business costs
associated with the system

 improve the user interface
 provide better and more flexible access to the

underlying data
 introduce process automation to reduce setup times for

auctions and other processes.
For further details, see our EJP annex A17.04 and our
CBA annex A17.05.

Table 17.17 cost certainty
Cost
realised
from
RIIO-1
actuals

Cost forecast
based on
competitive
process

External
Benchmark

NARM or
Volume
driven
PCD

Yes-
sustain
element of
options 3),

No No No

The forecast costs for each option have been derived by
using historical project costs, this has included re-
platforming costs incurred within RIIO-1, application
change costs (e.g. GB Charging Reforms) and previous
enhancements delivered. These costs have then been
scaled up or down depending on the level of intervention
required for the delivery of each option and efficiencies
applied where appropriate. Market estimates have also
been used to forecast costs of the Oracle upgrade and
cloud migration. These costs have been validated with
WIPRO, a leading global information technology,
consulting and outsourcing company.

The Gemini system requires a technical refresh every 5
years to ensure that vendor support is maintained
regardless of whether this is following a previous sustain
or system replacement. Therefore, even if either of the 2
replacement options were carried out in RIIO-2, the
system would require a further sustain in RIIO-3 (circa
2030). As outlined in the justification paper and
highlighted in the heat map, the “enhanced solution”
option provides the benefits of a supported system whilst
meeting stakeholders needs in the most cost efficient
way. At this stage, there are no signals (e.g. stakeholder
requirements, industry change) that require a replacement
system to deliver additional capability in RIIO-2. More
information on this is included in annex A17.04.

101 This has not been done before the December business plan
submission.

Additionally, we need to ensure our IT systems which
support commercial and market processes facilitate the
gas regulatory change to enable the decarbonisation
pathways. As we have stated before we expect a
significant amount of industry change that we will be
expected to deliver and enable for our stakeholders. We
expect to have to do additional regulatory driven Gemini
system enhancements (~£14.9m). The balancing and
capacity processes and services which the Gemini system
supports are at the centre of the GB gas market. Additional
there are some regulatory and market driven non-Gemini
changes that we anticipate will impact some of our other IT
systems (~£11.0m). These include changes to support
information provision and operational processes which are
supported by MIPI and GCS respectively. This investment
covers delivery of changes to the system to reflect industry
change to these areas and more detail can be found in the
IT investment annex A20.03.

Native competition
Currently, the Gemini enhancement work will be
undertaken through Xoserve. This is because it is the only
company in the CDSP role. However, as we approach the
more detailed scoping of works101 we will try to ensure they
are the most efficient company to deliver our requirements.
Additionally, Xoserve’s costs already face a high degree of
scrutiny through their annual business planning process
and, ultimately, by the Xoserve Board.

5. How will we deliver?
The Gemini work will be delivered through an upfront
allowance. This will allow us to explore other options for
their provision, ensuring that these services are efficient,
fit for the future, and will benefit the industry and end
consumers.

6. Risks and uncertainty
There are risks around the assumptions, primarily
associated with the cost of implementing change. There
is the added possibility that customers may seek to
recharge costs to us to adapt their systems and
processes if we are driving levels of change that are
beyond what they may have costed into their contracts.
We have detailed our risks and associated mitigations in
our EJP annex A17.04.


