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Webinar should last for approximately an hour

All delegates will be placed on mute

Your questions are welcomed via the chat function

We invite feedback for each section via open polls

Slides and a recording of todays webinar will be circulated
following the call
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1. Please tell us your name

2. Which of the following best describes you / your organisation?

3. Did you attend one of our ‘Shaping the Gas Transmission System of the
future Workshops?
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Network Capability — a reminder...

Example
J,h(z k)l:i(';k»ltm(‘z shows Community Renewables < { ach ((‘)r‘xc (zf tr’\(lzrr‘.otv./(;lk \."./HIr
he capacity have 4 graphs. These 4 graphs
at entry, for each show the projected supply

and demand in each of the 4x
Future Energy Scenarios (FES).

Where there are dots 75
above the line, this e
= , cO
iS an indication of a we-
potential constraint. 83 5
g £
£3
:—
w
8* 25
T'he cluster of dots show the

I'he orange line shows
the level of capability
that can be delivered

y accets | T
0)Y) m(, assets in 0 100 200 300 400 500
our business plan. NTS Demand (mscm/d)

projected supply and demand
scenarios in future.

Dark blue = 2020/21 through
to pale blue = 2049/5

== 2020 == 2030 =@= 2040 2049 == Baseline =®= Intact

These visuals are based on Future Energy Scenarios (FES) and show
the level of network capability within a region



Network Capability — Our engagement

Engaged with stakeholders to understand your views on these visualisations

Said the way network capability

94% s articulated, either fully or Gas
Operational

somewhat worked for them Forums
Citizens Cl\zil%t;\lb(i)lrilt(y
; . AdVvi X
When asked how it could be improved, viee Webinars
yO u sal d Simplify Modify St&:kg?é):de
18% layout
4% Group
Shapin .
More detail: the fEtu?e Oil & Gas
More detail: finance Workshops UK
non-specific 26%
13%
More detail: .
probabilities More detail

physical

26% 13%



Network Capability — Where are we now

Establish an annual iterative process

Engagement on Network Capability analysis
Network Capability
metrics and impacts
FES
Triangulate
Review
strategy

Input from previous years Network Capability analysis >
Standardise how we use network capability within our
network development investment process

Gas Ten Year Statement

Customer
and bus
impacts

Annual
Engagement

Analyse and refine the outcomes with stakeholders
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The use of natural gas accounts for 50% of the UK’s carbon emissions today

» Conversion is required to » 20,000 homes will have to transfer + 20,000 internal combustion
alternative low-carbon fuels, whilst to a low-carbon heating system engine vehicles will have to be
maintaining efficiency and every week until 2050, compared exchanged for alternative-fuelled
minimising the impact to them to 220 today ones each week from now to

2050, compared to 1,200 in today

To decarbonise, we believe it will be a mix of hydrogen, renewable gas and renewable
electricity generation supported by CCUS

National Grid 12
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Hydrogen
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Planning today for a successful tomorrow.

Gas
Transmission

Shaping the Gas R

Transmission Scottish
System of the Government
future Network

Visions Summit

NETWORK :
: : FUTURE OF HEAT Blending
National Grid EQZEDFERENCE webinar 13




No silver bullet — gas or electric

Delivering Net Zero requires a range of technologies in all scenarios; clean gas or renewable power alone will be insufficient. We have to find the
right balance of vectors and technology to minimize cost and disruption to consumers whilst maintaining reliability.

Hydrogen is flexible and safe

Already in use for many years in an industrial setting, hydrogen can be safely stored and transported in similar ways to natural gas. Hydrogen is
hugely flexible with applications across the power, heat, industry and transportation sectors.

Hydrogen is abundant and clean

Most abundant element on the planet has zero carbon emissions at point of use.

We can utilise existing assets

Research indicates that we can repurpose the current natural gas pipelines to carry hydrogen. This would allow hydrogen boilers in the home,
reducing consumer disruption.

Huge opportunity for the UK —today

Pilot projects are underway and industry is looking to help drive the needed change. The UK has the potential to lead the world, develop the
appropriate skills and export it's know-how.

New policies are required now

Policy changes are needed now to unlock the potential of the hydrogen economy, allowing for investment for the future.



Major Milestones

Policy

2020’s

NTS ready to start
conversion to
Hydrogen - 2026

Decarbonisation roadmap
from BEIS / Government

Coordination and
preparation for
hydrogen transition

Gas quality review -
Hydrogen and

2020 Heat

2030’s 2040’s 2050

Known opportunity of
what changes to the
gas mix are allowed.

Respond to
government
decisions

Innovation Blending and de-
demonstrators Renewable generation  blending of Hydrog

Scotland 75% GHG
reduction target by 2030

Plan for network
conversion to Hydrogen

Net
Zero

Net Zero Scotland -

Whole systems 2045
approach

Demonstrate large
scale Hydrogen
Research and storage
development on gas

separation Engage and support

industry to convert to
Hydrogen

Infrastructure for carbon
) capture and storage
Examine non-methane
compressor fleet Pipeline infrastructure
for 100% Hydrogen

Ongoing supply

Transparent chain engagement

communication . )
Collaboration with

others

Full scale hydrogen trials

Coordination with EU )
Engagement with

Biomethane for hydrogen v
production Shared learning local communities to
Development of Plan for Feeder Sectpr with other countries promOtESiﬁll':EFS and
Hydrogen cavern 10 coupling
storage Compatibility of : :
) Assessment for hydr?)gen V\Ei/th Build on regional Engineering
BECCS, bio-  repurposing pipelines pipelines and al strengths Heat network ~ €ngagement
Safety of Sl\:]Gdand bio- for Hydrogen and components partnerships
Hydrogen Feasibility of ydrogen co2 Certainty around
Hyﬁroil?rnsm Examine new network Supply Chain More coIIaborgtion NTS gas for new
the for hydrogen engagement across countries power stations
nationalgrid Technology Economy / Skills




H NTS F t G . d This ambitious programme puts our stakeholder’'s needs at the heart of the hydrogen
y u u re r I challenge. Providing an innovative testing facility that allows the design, testing and

demonstration of hydrogen within the National Transmission System (NTS) in order to
RO ad m ap tO Hyd I‘O g en facilitate live hydrogen transportation on the NTS and achieve Net Zero 2050.
Planning Phase Phase 1 Phase 2 Phase 3
Pathway to NTS Hydrogen Deblending & Third Party Testing
FutureGrid Test Facility Compression & Collaboration

The principles and specification Ul il sl NS

e assets to build a complete NTS Trialling separation technologies Opening up the test facility for a
of the test facility will be - . ) .
. . Test Facility that allows the such as cryogenics and wider range of Third Party
designed through an NIA project ' Lo . .
- . testing of Entry and Exit Points, membrane to demonstrate the Testing, operating a number of
so that the facility can be built, : e . . .
. . . Filters, Valves, Meters and Pre- capabilities to transport a innovation projects that allow
and testing started, in a timely . .
. . Heaters with 10%, 20% and hydrogen / natural gas blend and manufacturers to trial new
manner. The design will include . .
- ; . 100% hydrogen in Natural Gas. separate these at offtakes. Also technologies and assess the
the pipeline configuration, the . . . . . .
S The facility will connect to the assessing the impact of impact of hydrogen on their
assets to be tested, injection and . S . ; S
. . existing H21 distribution testing hydrogen on compressors and assets. Potential trials include
mixing points, storage - L : . : .
L facility providing a representative compressor fuel systems. Inline Inspection and Metering.
capabilities and flows. . )
| | beach to meter’ set up. | | | |
Duration Duration Duration Duration
May 2020 — Mar 2021 Apr 2021 — Apr 2023 2022 - 2024 2023 Onwards
| | | |
Funding Funding Funding Funding

NIA Funding NIC 2020 Bid BEIS Funding Competition  Various Innovation Funds



Gas Goes Green are committed to working collaboratively using our extensive
experience to support the UK Government in reaching Net Zero by 2050

A whole system approach is key, there is no realistic Net Zero scenario by 2050 which does not involve clean gas and increasing electrification

2025 2030 2050
() () ____________________;yy ()

Blue and Green
] Hydrogen Production oTwh M

H
Jﬁ Clean hydrogen through a :r?élfzgﬁr?gﬂfrds ﬁgg::%?i?&grscg:j gitvov::rks within Clean (blue) hydrogen utilisation within industrial clusters while (green)
combination of SMR + carly stage reduction programme (CD) for electrolysers represent a new, at scale, class of off-takers acting as a storage
CCUS, and electrolysers pro]écts 9 eIecTronsisp 9 option for large amounts of excess renewable electricity at off-peak times
Increase Hydrogen
Gas Networks blends up to 20% Large scale hydrogen networks
Demonstration . L .
g e o |piechfociromg || PYCIOgen derloymentl beon i Daatil e o2 | A yarogen stk whih hcs e ottt
P 9 grid code N nneciivity N . 9 accommodate large scale hydrogen production
hydrogen economy amendments investment is critical in order to deliver a hydrogen economy
Support Government Engage consumers Deliver low cost, clean and Net Zero by 2050
secure energy supply ...
.. and the private sector to make ... toiincrease their knowledge of and ... to facilitate the fransition to Net We will take a coordinated and agile
informed, long term decisions to retain build their confidence in the use and Zero, whilst delivering energy that is approach to deliver net zero (by 2050
jobs and investment in a resilient and safety of hydrogen safe and secure for consumers or sooner) and will be bold in our
Commitme decarbonised UK economy approach

Source: National Grid FES, Element Energy, Navigant,

enq https://www.energynetworks.org/assets/files/GGG Launch Doc FINAL.pdf
energynetworks DELIVERING THE PATHWAY TO NET ZERO IS

association



https://www.energynetworks.org/assets/files/GGG_Launch_Doc_FINAL.pdf
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Our business plan is based around your priorities

| want to take gas on and off the transmission system where and when | want

| want you to care for the environment and communities

| want you to protect the transmission system from cyber and external threats

I want the gas system to be safe

| want all the information | need to run my business,
understand what you do a

I want to connect to the transmission system

| want you to be efficient and affordable — focusing on incentives T h e g O I d e n t h r e ad S
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Cost per
annum

| want the gas system to be safe

£14m

Our proposals

We will maintain our first class
level of safety whilst continuing to
pursue the highest level of safety
culture maturity, making efficiencies
in our systems and people-related
Costs.




Cost per
annum

| want the gas system to be safe
£14m

You said:
You support the We should aim to Agree that there is no more
commitments in our comply with HSE risk than today, particularly
as move towards Hydrogen

plan regulations
v

« Safety is and will continue to be a key priority
* We have and will maintain our World class safety record
«  We will work closely with the HSE as we develop the

safety case for Net zero
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| want to put gas on and off the transmission Cost per
system where and when | want

annum

£280m

Asset Health

(including Bacton and Kings Lynn
projects)

Efficient system operation Network and
and asset management Environmental Resilience

Our proposals

* We will ensure we have the right gas
transmission system, maintained to the
right level alongside a complimentary
commercial framework to meet
stakeholder and consumer needs

 We will increase expenditure to
maintain the health of our ageing assets




Cost per
annum

| want to put gas on and off the transmission

£280m

system where and when | want

You said:
Supportive of our plans and Managing and minimising More engagement with Agree we should
recognition that asset health spend disruption is critical for distribution networks to keep options open

provide immediate and long term customers meet energy and consumer ~—
benefits ~— needs of the future

v
Greater transparency over Collaboration is key — Are you leaving it too late to
flex capacity at offtakes particularly with supply chain engage with alternatives such
needed to ensure plans are deliverable as hydrogen?
v

« Our plan is based on Network Capability and aims to keep reliability the same as

today
«  We will keep options open until landscape is more clear
* We have undertaken a deliverability exercise to identify and minimise any impact e

on customers O



Cost per
annum

| want to put gas on and off the transmission

system where and when | want - Bacton

£28m

Our proposals

 We will redevelop the Bacton Terminal

You said:
~ .
~ Minimising Whole systems Engaging with supply
disruption is critical approach chain early is critical for
_ locustomers successful delivery
v v
4 o
Support for proposals Significant support
to redevelop the for a hydrogen hub
_ Bacton terminal at Bacton
v v
Engagement with local A lot of support and
stakeholders nervousness for undertaking a
throughout net zero construction project

~——



Cost per
annum

| want to put gas on and off the transmission

system where and when | want

£280m

Your questions:

. * 10 year granular plan
?
Is your plan cost effective” . Competitive tenders

Flexible to innovation
Working with supply chain
Net Zero roadmap

How are you future proofing your plans with
regards to hydrogen and biogases?

: : Plan assumes Brexit has limited impacts on our supply chain and activities
?
AT EREANT IS L pEn Brexit impacts taken into account during business planning

Next steps:

Asset Health
1. Responding to significant quantities of supplementary questions from Ofgem
2. Preparing our workplans for Year 1 of RIIO-2 and beyond

Bacton
1. Preparing our scope to enable us to tender and start work in 2021
2. Building the next stage of the project team, and developing our engagement programme




Questions — Gas on and off

Do you feel the proposals future proof the assets
considering how significant they are going to be for a
considerable number of years yet? Is there enough
focus on new technology and innovation?

With a super mature basin in the SNS terminals, you will
have to become more flexible to accommodate peaks
and troughs in production and the blend of gas from
different sources including the potential for hydrogen

How can NGG support compliance with say a 2%

hydrogen blend limit with minute by minute notable
swings in gas flow through key NTS intake points?

Does NGG plan to support a wider GSMR spec, which
could increase the sources of gas that can be delivered
to the UK?

We've requested an increase in asset health funding. In the current
regulatory climate this isn’t going to be easy for Ofgem to approve. We're
proposing investment in both BAU innovation and net-zero innovation in
our business plan proposals.

We are currently investigating the potential for National Grid to offer gas
guality blending services at St Fergus and Bacton and intend to consult the
industry later this year about this.

If the allowable hydrogen limit were increased from 0.1% to 2%, we could
amend the Network Entry Agreements we have with terminal operators to
give effect to that change. We would manage compliance in the same way
we do today by monitoring the hydrogen concentration being delivered and
taking action to curtail flows whenever the limit is breached.

We can see the case for change and have done some asset impact
assessment work which indicates that the NTS would continue to operate
acceptably at the wider Wobbe Index range that is being proposed. We are
also mindful of the potential challenges that a wider spec may bring for end
users that are sensitive to gas quality variation and will shortly be launching a
GMaP project on this.



Questions — Gas on and off...Bacton

What are your plans for Our current plans are to provide the same overall capability at Bacton,
Bacton? but via a smaller, modern re-developed terminal. We're at an early
stage in the process and are likely to be subject to an uncertainty
mechanism with Ofgem. Therefore, we can adapt our plans if we can
justify it’s in the interest of gas consumers. We won’t proceed much further
until we have clarity on regulatory funding.
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| want you to care for the environment and
communities

Climate change

Compressor
.p . Redundant assets
emissions natural

environment

Our proposals

« We will reduce our impact on the
environment and keep options open to
move to net zero carbon by 2050 with the
lowest societal impact

« We will increase our expenditure on
compressor emissions compliance

commitment, inc.

Cost per
annum

£55m

Supporting the
communities in
which we work




| want you to care for the environment and Cost per

P annum
communities
£55m
You said:
You support the You want us to do You support our Support for compressors
commitments in our plan more in this area community programme and keeping
~—— S strategy options open
v

Your questions:

. . « Existing assets are but we’re keeping this
?
Are assets climate resistant” under review

s there enough spend associated with * Spend planned to scope projects

future proofing pipelines/ compressors « Trials and rollout of new technology to be funded by
to receive hydrogen? innovation or uncertainty mechanisms

* The compressor decisions we've made are based on the outputs of the network capability work

* We have asked for uncertainty mechanisms to allow us to defer decisions to the right time
«  Our compressor emissions plan is based on being compliant with legislation



Cost per
annum

| want you to care for the environment and

communities — Environmental Action Plan (EAP gEEm

Our EAP sets out further detail on the environmental
commitments in our plan including:

Our Climate
Commitment

BT e Ao A auaty-Reduce our NOx s o
btess by e end o .

ons from operating our network

Air Quality Natural Environment

‘Act as custodians of our redundant
sites by ensuring we reinstatement
them 0 a net gain in environmental

Enhance the value of our
natural assets on canstruction|
projects by 10%

- Measures

Educate the public more about
environmental issues througl
outreach finked to major compressor
emissions projects

Enhance the value of our
natural assets on our non-
operational land by 10%

Install renewable generation onour
operational sites for our own use EIEm DO

- (CO2e) from leaks o the network

‘Assess and report our risk from climate change on our assels on
network operation during RIO-2 and beyond

. auilsdiaimin® | o s ozl .
oy crsvacon | e it Leadersh
o v S| e eyt o eadershi
- [T — Y et ok oy 208

Reduce carbon emissions for our f| ~ Reduce carbon emissions from We il work with coniractors to measure the.
business wansport by 10%on | operationaltransport by 22% on proportion of recycled materials used on

.
RIO-L averages to end of RI0-2 ] RIIO-1 averages to end of RIO2 construction projects and willset  target during An engaged workiorce on ¢
the RIIO-2 period to ncrease from this baseline entonmenta soues that ead | Sustanabily is fly embeced i our
by example 9

We il lead in transparency on capital
Pilot and implement circular Transparency to stakehalders | carbon and natural capital Using open
‘We will continue our effciency first” conomy principles for raw | Address 80 redundant assets, siies [Jl o sustainability performance | *source data o collaborate and drive
G & approach to carbon reduction by reducing materials, goods procured and |l and equipment types in RIO-2. environmental progress.
from energy use by the carbon emissions associated with our existing assets

in office buildings by the J enorgy use in our main offices by 20% from
201920 baselines over the RIO-2 period. Extend the lfe of equipment where
appropriate by refurbishment

Reduce carbon emissions.

dependant on funding

We asked you to prioritise

Deliver a 20% waste tonnage
Achieve carbon neutral 759% of National Grid suppliers educt

construction for major engaged via CDP Supply Chain to|

projects starting in RI0-2 have carbon reduction targets

n target for our offices and | Reduce water use in our offices by|
increase the recycling rate at our | 20%, compared to a 2019720
offices 1o 60% compared to.a 1920 | baseiine by the end of RI0-2
baselines by 2026

these targets in order of
Importance to you

National Grid



. Cost
| want you to care for the environment and annum

communities — Environmental Action Plan (EAP) -

Our Climate Commitment Leadership

1. Reduce methane emissions (CO2e) from 4. Extend the life of equipment where 6. An engaged workforce on
leaks on the network during RIIO-2 appropriate by refurbishment environmental issues that lead by

example

2. Develop a science-based target to meet 5. On construction projects, we will achieve
UK net zero for gas transmission by 2023 zero waste to landfill and we will increase
the recycling or reuse materials by 2026

3. Install renewable generation on our
operational sites for our own use during
RIIO-2 - starting with compressor sites

7. Achieve carbon neutral construction for

major projects starting in RIIO-2 . . . .
We will always comply with legislation

8. 75% of National Grid suppliers engaged
via CDP Supply Chain to have carbon
reduction targets




| want you to care for the environment and Cost per

o annum
communities
£55m

Next steps:
Compressors

1. Agree our investment processes with Ofgem and
Environmental regulators, incorporating our RIIO-2
outcomes supported by our stakeholders

2. Develop our investment cases for compressors for the
start of RIIO-2, incorporating all that we have heard from
stakeholders

Environmental Action Plan

1. We continue to develop our commitments to deliver Net Zero by 2050 to ensure we spend
customer money at the right time, for the right environmental benefit

2. We are developing climate change risk assessments to improve our confidence in our
commitment to stakeholders



Questions — Environment and communities

Would be keen to understand
what options/methods are
being considered to meet net
zero target?

Have you identified the
technology/providers of
hydrogen fuelled
compressors?

We know that the majority of our emissions come from the running of
compression, therefore we know we need to focus in this area. Presently,
we have a range of options available to us, which fall into two categories;
the fuel we use to drive compression and the technology used for
compression. We are reviewing these technologies and fuel types as part
of our wider decarbonising heat strategy as well as the science-based
target work later in the price control period

We are talking to our supply chain to identify what’s possible.

We continue to be involved in the development of hydrogen deployment
within the NTS. We are linked into various working groups, innovation
projects and supplier discussions to ensure that we are at the leading edge
for hydrogen deployment within gas transmission.
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| want you to facilitate the whole system of the o

future, whilst innovating to meet the challenges ahead _

Decarbonisation of the .
Markets - Innovation
gas transmission system

Our proposals

We will lead the gas industry
through the energy transition in
a way that delivers benefits to
consumers



i

Increase in
@ natural gas
imports
 —  —
oo 2 o

GMAP Focus Areas for 2020

Each focus area will explore how likely and potential changes to Transport | [nheating
the way gas is supplied and used could impact the need for g
9 PP P — om||om @

|||arket eVOIUtiO“ ! l @ ——0O
Consumer

Gas Quality: how the changing sources of gas could require Hydrogen onsum
in Industry digitisation

O

market rules changes in order to allow diverse, local and low

carbon gases in the GB
ooo
oo
=] Carbon Capture
o E = Usage and Storage
Balancing: how the rules that incentivise the gas industry 7 ‘f
to balance the supply and demand of gas may need to
change to ensure efficient operation of the market, as gas ( ccus )—‘
supply and demand becomes more variable / 1T
@)

Hydrogen: the possible market rules given the potential . )

. A . -Electrolysis Hydrogen Steam
production methods, how hydrogen will integrate with natural Production Reforming
gas and the end uses =

o) o
H 6




| want you to facilitate the whole system of the future,

whilst innovating to meet the challenges ahead - Systems

Gemini enables capacity and balancing services to be carried out. These services are at the
core of how the gas industry operates and is our main interface with shippers

1. This system will become unsupported in 2025
2. Need to adapt to the industry change

3. Required enhancements identified by industry

Do the Gr_eater automation and
increased reporting
functionality

Minimise the

basics well impact of change

Business Plan proposed the ‘Enhanced Solution’ option
* Investment to provide an ongoing sustained infrastructure platform
+ Deliver enhancements to improve capability and functionality to meet stakeholder needs

We have been working with Xoserve and stakeholders to develop the scope of the @
replatform and developing the program for delivery of enhancements é@



Are we looking at Hydrogen production?

Hydrogen for HGV transport may be the future but
what are NGG doing to promote CNG in the short
term

How will interday and interseasonal gas storage
requirements be met with a future biogas &
hydrogen mix?

The GB network will no longer have locational
signals after unc mod 678 is implemented with the
postage stamp methodology. How will you ensure
investment is attracted to the right areas on the
network in future, including hydrogen investments

Through our work on ‘Gas Goes Green’ we are collaborating across the industry
to identify what is needed to deliver a net zero future. We are talking to potential
producers of hydrogen to understand their needs and timescales to help shape
our plans. BEIS are coordinating several work groups across industry as is the
Scottish Government.

Our quicker and cheaper connections process should enable connections onto the
NTS to create filling stations.

This is one of many system operation issues that would need to be addressed and
will depend on what concentrations of hydrogen different offtake customers are
able to accept. De-blending may provide a solution.

Part of this answer could be that the initial investment locations are likely to be
determined by where suitable infrastructure already exists, e.g. Humber and
Teesside industrial clusters and availability of carbon storage, where hydrogen is
produced from SMR.
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Cost per
annum

| want you to protect the transmission system from

cyber and external threats

£118m

Our proposals

We will increase our cyber resilience
expenditure driven by age and
obsolescence of existing operational
technology, growing cyber threat and
new legislative requirements




Cost per
annum

| want you to protect the transmission system from

cyber and external threats

£118m

You said:

commitments in our to engagement the level of risk?

plan — ~——

You support the [Agree with our approach ] [How do we quantify]

v

« Working across networks to identify and manage the risks effectively

« Our plan takes in to consideration the pace of change in external

environment

Removing functionality and assets to reduce cost and minimise risk

rather than adding additional security @
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Cost per

| want to connect to the transmission system ST
£3m

Customer and
Connections stakeholder Incremental capacity
satisfaction

Our proposals

 We will be more responsive to the
needs of our customers

« We will continue to support the
liquidity of the market by providing
an efficient process for connection
and capacity applications




Cost per
annum

| want to connect to the transmission system

You said:

£3m

Support for
commitments in
our plan

You are aligned with Is substituting capacity
our efforts to simplify sustainable and

the system justifiable in the future
N

Next steps:
Continue to enable new connections to the NTS — particularly low carbon
(Biomethane/Green gasses) by:

« Making this option visible
« Make it easier, quicker and cheaper to connect

https://www.nationalgridgas.com/connections



https://www.nationalgridgas.com/connections

Gas
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| want all the
Information | need to
run my business, and
to understand what
you do and why
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. . Cost per
| want all the information | need to run my
business, and to understand what you do and why

annum

£8m

Ol BN Transparenc
Information P y

Our proposals

 We will provide data and
insight to the industry allowing
stakeholders to operate their
businesses efficiently and
effectively




| want all the information | need to run my

business, and to understand what you do and why

You said:

Supportive of our
plans to focus on
[

The data and information
we provide is a key
enabler for Net Zero

Consider what implications
hydrogen and biogas will have
on what data is required

information quality
V

Next steps:

« Continue to collaborate with you to develop and enhance the
iInformation we offer via Collaboration area and operational forums
https://datacommunity.nationalgridgas.com/

« Continue to work with industry to provide you the data you want, how
you want it, via open source platforms.

qul



https://datacommunity.nationalgridgas.com/

Cost per
annum

| want all the information | need to run my

business, and to understand what you do and why com

Latest updates:
- Relaunched Prevailing View http://mip-prod-web.azurewebsites.net/StatusView
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* Operational webinars: Update on our response and the impacts of Covid-19
* Pressure Forecasting Service: based on industry demand we are exploring the possibility of
pressure forecasts for different areas of the NTS @
= "]

For information on either of these, please contact Box.OperationalLiaison@nationalgrid.com



http://mip-prod-web.azurewebsites.net/StatusView
mailto:Box.OperationalLiaison@nationalgrid.com

Gas
Transmission

| want you to be
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affordable
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8%

efficiency

| want you to be efficient and affordable

By

Our proposals

* We have built on our RIIO-1 learnings to
i~ drive an enhanced efficiency ambition in
' RIIO-2

* We have an efficiency ambition of 8% on
total costs

T

I
IH
1



| want you to be efficient and affordable

8%
efficiency

You said:

Consider what implications
hydrogen and biogas will have
on what data is required

the move from 45 to 25

Some uncertainty about
year asset life

Next steps:

Work with Ofgem to agree an appropriate RIIO-2 deal

Investigate cost implications of net-zero investments — refurbishment /
IT requirements

Work with suppliers to deliver efficiency commitments

&
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Transmission

Continuing the
conversation

nationalgrid | \



Q How would you like us to report our engagement?

Quality of
experience

O &

g eq

Are stakeholders
happy with their
experiences with us?

Effectiveness of Impact of
engagement engagement
65 PN
g
5% (&)
O—9
Have we involved the What's changed as a
right people and made it result of our
easy to engage with? engagement?



Measuring stakeholder engagement — you said...

W Quality of experience M Effectiveness of engagement B Impact of engagement

Impact of engagement ffectiveness of engagement Quality of experience

No of actions No of process
delivered, 15 improved, 10 Customer/ Stakeholder satisfaction,

25

had their voices of stakeholders,

Environmental heard, 19 18

improvements,

Value for money, 10 8 Net Promoter

Score, 9

No of topics
engaged on, 6

£ saved for
consumer/ Social return on Audit/ Performance No of complaints,
stakeholder, 9 investment, 7 |BAbility to engage, 12 | assurance of... | against SLAs, 15 6

Our proposal is to initially report against these




Engagement approach — you’ve told us...

How we engage

Mix of formats (preferred options being
email, webinars and workshops)

We should utilise existing forums
(including NG and external)

Regional events work as it brings people
together with a common interest

Would like cross regional engagement
(mix people from different locations)

Consider targeted supply chain
engagement

Process of engagement

o-¢

Y
He<®

» Like staged process

* Clear on you said, we did —
explain why decisions have been
made

National Grid

Wider topics (not just RI10-2)

Appreciate the wider
overview of NGG inc drivers
etc

You liked the format of the
Golden Threads

58




Engagement approach — We will...

Continue our , bringing a broad range of stakeholders
together to talk about stakeholder and consumer priorities, our performance
against commitments and a round up of all our other engagement

Continue to channels

targeted engagement Make it clear
as a result of
engagement

on
engagement

National Grid




RIIO process

* No open hearings due to Covid 19

* Publish and consult on draft determinations in early July 2020
» Final determinations by end of 2020

* RIIO-2 to start in April 2021

Stakeholder Engagement

Annual
stakeholder-led
business
planning

Network
Capability
engagement

Project specific

Independent Net Zero stakeholder

engagement

User Group engagement




Do you feel like your voice has been reflected in
what we’ve just talked about?

Not

PEIL Applicable

Please give a reason for your answer



Jennifer Bridget Jen Randall Harjinder Charon Balrey

Pemberton Hartley Commercial Kandola Regulatory
Stakeholder NGG RIIO-2 Codes Change Data Integrity Stakeholder
Strategy Manager Manager Manager Manager Manager




Questions — Gas on and off

Do you feel the proposals future proof the assets
considering how significant they are going to be for a
considerable number of years yet? Is there enough
focus on new technology and innovation?

With a super mature basin in the SNS terminals, you will
have to become more flexible to accommodate peaks
and troughs in production and the blend of gas from
different sources including the potential for hydrogen

How can NGG support compliance with say a 2%

hydrogen blend limit with minute by minute notable
swings in gas flow through key NTS intake points?

Does NGG plan to support a wider GSMR spec, which
could increase the sources of gas that can be delivered
to the UK?

We've requested an increase in asset health funding. In the current
regulatory climate this isn’t going to be easy for Ofgem to approve. We're
proposing investment in both BAU innovation and net-zero innovation in
our business plan proposals.

We are currently investigating the potential for National Grid to offer gas
guality blending services at St Fergus and Bacton and intend to consult the
industry later this year about this.

If the allowable hydrogen limit were increased from 0.1% to 2%, we could
amend the Network Entry Agreements we have with terminal operators to
give effect to that change. We would manage compliance in the same way
we do today by monitoring the hydrogen concentration being delivered and
taking action to curtail flows whenever the limit is breached.

We can see the case for change and have done some asset impact
assessment work which indicates that the NTS would continue to operate
acceptably at the wider Wobbe Index range that is being proposed. We are
also mindful of the potential challenges that a wider spec may bring for end
users that are sensitive to gas quality variation and will shortly be launching a
GMaP project on this.



Questions — Gas on and off...Bacton

What are your plans for Our current plans are to provide the same overall capability at Bacton,
Bacton? but via a smaller, modern re-developed terminal. We're at an early
stage in the process and are likely to be subject to an uncertainty
mechanism with Ofgem. Therefore, we can adapt our plans if we can
justify it’s in the interest of gas consumers. We won’t proceed much further
until we have clarity on regulatory funding.




Questions — Environment and communities

Would be keen to understand
what options/methods are
being considered to meet net
zero target?

Have you identified the
technology/providers of
hydrogen fuelled
compressors?

We know that the majority of our emissions come from the running of
compression, therefore we know we need to focus in this area. Presently,
we have a range of options available to us, which fall into two categories;
the fuel we use to drive compression and the technology used for
compression. We are reviewing these technologies and fuel types as part
of our wider decarbonising heat strategy as well as the science-based
target work later in the price control period

We are talking to our supply chain to identify what’s possible.

We continue to be involved in the development of hydrogen deployment
within the NTS. We are linked into various working groups, innovation
projects and supplier discussions to ensure that we are at the leading edge
for hydrogen deployment within gas transmission.



Are we looking at Hydrogen production?

Hydrogen for HGV transport may be the future but
what are NGG doing to promote CNG in the short
term

How will interday and interseasonal gas storage
requirements be met with a future biogas &
hydrogen mix?

The GB network will no longer have locational
signals after unc mod 678 is implemented with the
postage stamp methodology. How will you ensure
investment is attracted to the right areas on the
network in future, including hydrogen investments

Through our work on ‘Gas Goes Green’ we are collaborating across the industry
to identify what is needed to deliver a net zero future. We are talking to potential
producers of hydrogen to understand their needs and timescales to help shape
our plans. BEIS are coordinating several work groups across industry as is the
Scottish Government.

Our quicker and cheaper connections process should enable connections onto the
NTS to create filling stations.

This is one of many system operation issues that would need to be addressed and
will depend on what concentrations of hydrogen different offtake customers are
able to accept. De-blending may provide a solution.

Part of this answer could be that the initial investment locations are likely to be
determined by where suitable infrastructure already exists, e.g. Humber and
Teesside industrial clusters and availability of carbon storage, where hydrogen is
produced from SMR.
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