National Grid

Grid Guide to: The Future of Gas
21 January 2021



National Grid

Nick Ashworth, Director of Investor Relations

John Pettigrew, Chief Executive Officer

Cordi O’Hara, Chief Operating Officer, US Gas

Sheri Givens, VP, US Regulatory and Customer Strategy
Antony Green, Project Director, Hydrogen

Martin Cook, Business Development Director, National Grid Ventures

Questions

Elchin Mammadov, Bloomberg
DeepaVenkateswaran, Bernstein - viawebcast
Mark Freshney, Credit Suisse

Dominic Nash, Barclays

Sam Arie, UBS

Jenny Ping, Citi - via webcast

Verity Mitchell, HSBC - via webcast

Fraser McLaren, Bank of America



Nick Ashworth, Director of Investor Relations
Hello andwelcometo our Grid Guide to the Future of Gas Virtual Investor event, thefirstinour ‘Grid Guide
to...” ESG series, which will take place every few months through 2021 and beyond.

I'm Nick Ashworth and | head up Investor Relations hereat National Grid. We'revery pleased to havesomany
of youjoining ustoday. | hopeyou'resafeand well.

Firstly, | would just like to draw yourattentionto the cautionary statementatthe front of the presentation.

Now, moving on to today's event. It's being filmed remotely and in line with all current lockdown restrictions.
I'll shortly handover to our CEO, John Pettigrew. Butbeforel do, justa few housekeeping points, we want
todayto beas interactiveas possible. And we welcomeyourquestions. After we've heard fromJohnandour
four subject matter experts, we'll open up fora live, audio-only, Q&A.

To participate, you have two options. Firstly, youcan askour speakers a question live using the phone
numbers on thescreen below. The numbers will be shownon the screen again after the presentations.
Alternatively, you canusetheask a questiontext box in your webcast screen atany timeduring the
presentations. Questions submitted through the text box will cometo meand I'llread them out duringthe
Q&A.They won'tbevisibleto other participants. Pleasestateif your question isfora specific speakerandalso
ifyou'd like meto read out your name or remain anonymous.

All materials, anda recording of today's event, will be available on our website latertoday. Andyou'llfinda
glossary of terms availablein the downloadsection of your webcast screen.

As always, myselfand the IR team areavailable to assist youhowever wecan.

So without further delay, I'll now handyou over to our CEO, John Pettigrew, and our panel of experts, John.

John Pettigrew, Chief Executive Officer

Thankyou, Nick, andwelcometo our Future of Gas event, the launch of our ‘Grid Guide to...” series of investor
events. Joiningmeon thecallareleadersand subject experts from our US, UK, and National Grid Ventures
businesses.

The purpose of this programme of events is to enable you to learnmore from ourexperts about the areas of
work weareundertaking as weadvance the Energy Transition.

Today, our objectiveis to share with you the pivotal role we see for gas and our gas infrastructure assets as we
transitiontowards net zero and meet our environmental commitments.

Weseegas as anincredibly important part of the Energy Transition. To give some context, gas delivers around
threetimes thefinal consumer energy demand of el ectricity inthe UK and across our US regions. And today,
over 60% of the homes we servein the US and over 22 million householdsinthe UK use gas for heating.

This meansthat, inthe UK alone, to switch from gas to el ectricity by 2050, would require nearly 20,000 homes
to be converted each week from 2025. Andinthe US, with 3.6 million gas accounts, it would mean 2,300
conversions eachweek, many of which areindense, urban areas such as Brooklyn.

Given the costand disruption in doing this, we expect gas to continue to play an importantrole for decades to
come. Butit's notjustresidential heating, we alsosee gas continuing to playa key rolein tackling the
challenges of decarbonising industry as well as transportin areas suchas heavy goods vehicles and shipping.



Bringing this together, there's a growing amount of research that points towards a balanced approach to net
zero. For example, in the UK, the Future Energy Scenarios, work carried out by the El ectricity System Operator
and work by the Independent Committee on Climate Change shows thata mosaicof solutions canbe more
cost-effectiveinthelongrunrather than justa greater focus on electrification.

Inthe US, we recognise that work still needs to be done to demonstrate the benefits of gasinthe Energy
Transition. Weserve 3.6 milliongas customer accounts across New York, Massachusetts, and Rhode Island
and abouthalf of our$26bnratebaseis gas distribution, which is why we are working ever more closely with
policymakers to underlinetherole gas networks canplayin the future.

To demonstrate this, next month we will publish a piece of research undertaken incollaboration with New
York City's Mayor Office and ConEdison. Thisin-depth analytical assessment, the first of its kind, will focus on
the strategies thatthe city and utilities can use to reach net zero emissions.

Itwill showthata portfolioof solutionsis required to deliver carbon neutrality, from increased energy
efficiency throughto reducing barriers to solarandstorage. But mostimportantly fortoday's discussion, the
reportwill showhowthe gas network inNew York can be reimagined to deliver increased of volumes of
cleaner low carbon gasin thefuture.

Itwill show how existing gas infrastructure has a key role to play in reachingnet zero emissions.

I'm proud of the role National Grid playedin his ground-breaking work andthe shared purpose we havein
achieving lower emissions with the city, policymakers, andour peers.

However, whilst we continue to work on long-term solutions across our US gas businesses, near-term focus
will remainon balancing the need to invest with safety and reliability. We continue to work with regulators to
agree multi-year settlements which will provide longer term visibility for ourinvestments, greater protection
against cost pressures and moreincentives to innovate and create value for our customers.

So today, you will hear from Cordi O'Hara and Sheri Givens, who will discuss some of ourinnovative cleangas
projects, inparticular, renewable natural gas andhydrogenandhow we plan to scalethese up across our
jurisdictions using existing networkinfrastructure.

In the UK, we own the high-voltage el ectricityandhigh-pressure gas transmission networks, with ourgas
transmission assets making up around 30% of our UK regulated asset base.

Given this, we are pleased that the recentlegislative and policyannouncements have highlighted the role that
gas needs to play across both heatand wider industrial decarbonisation. With most of the detailed policyin
this area having been developed inthelast 18 months, it shows the pace that positive change can be achieved
with collaborative stakeholder alignment.

The Prime Minister's 10-Point plan followed up by the Energy White Paper sets out ambitious targets,
recognising gas has a critical rolein maintainingenergy security and being a major contributor to the economy.

Ittargets thescaling up of low carbonhydrogen by 2030 as well as movingforward innew carbon captureand
storageclusters.

So today, you will hearabout how we're supporting the Government with the strategies, from Tony Green on
the progress we're making to enable our gas transmission and infrastructure to transport hydrogenandfrom
Martin Cook on the work National Grid Ventures is doingon CCS to enable zero carbon clusters, as well as the
potential for thelsle of Grainto becomea hydrogenhub.



Again, what's clearwithinall of these recent policyinitiatives is the strong focus on ensuring thereis a balance
of technologies and the complementary role el ectricity and decarbonised gas networks need to play longinto
the future.

Wearefullyaligned with these goalsandcontinue to work closelywith all stakeholders to shape policy.

Whilst the challenges facing ourgas transmissionassetsinthe UK and our gas distributionassets inthe US do
havesomedifferences, weare confident our projects thatyou'll hear about todayare addressing theseand
therearemany learnings we'll be ableto share across our businesses as we go along on this journey.

At the end of the presentations, there will be plenty of time to ask our experts any questions thatyou may
have. I'll be happy to answer any overarching Group questions on gas, but please use the timeto get a better
understanding of our projects from Cordi, Sheri, Tony, and Martin.

So,insummary, I'mexcited about the future of gasandtheroleit will play helpingto accelerate progress to
net zero. I'mpleased we are working collaborativel y with government, regulators, and industry bodies to find
the bestsolutions. And asthese governmentandregulatory policies becomeclearer, theinvestment levels
needed to deliver them arealso becoming more evident.

And finally, I'm proud of the achievements that we've made to date and delighted to showcase these with our
technical experts.

With that, I'll hand overto Cordi, who will take you through how our US business has been addressing these
challenges.

Cordi O’Hara, Chief Operating Officer, US Gas
Thankyou, John. And welcome, everyone. |'m Cordi O'Hara, Chief Operating Officer of our US gas business and
joining metoday is Sheri Givens, our Vice President of US Regulatory and Customer Strategy.

Our focus for this session is on our US gas business' decarbonisation agenda. I'm excited to share our progress
on transforming our gas networktoday into the energy network of tomorrow.

Butfirst, let's remind ourselves about the size and scale of the business. We have a diverse customer base of
3.6 milliongas customers and a network of over 36,000 miles of pipelines across New York, Massachusetts,
and Rhodelsland.

Wealsoownandoperate 12 LNG supply facilities, delivering peak winter supplies inall three jurisdictions.
We continueto have stronginvestmentdrivers, from pipeline safety and compliance, including leak-prone
pipereplacement. Wealso continueto investin the network to ensure reliable service as customer demand

continuesto grow.

Over the nextfiveyears, we project a base case compound annualgrowth rate of 2% per year acrossour
serviceterritories for peakgas demand.

The US gas business is focused, notjust on providing safe, reliable, and affordable service to customers today,
butalsoin playinganintegral roleinplanning and delivering a decarbonised future.

Now, ata national level, the US has notyetadopted greenhouse gas emissions reductiongoals or clean energy
policies comparable to the UK and consistent with deep decarbonisation.



However, our business operates exclusively in three states that eachhave ambitious long-term
decarbonisationgoals. Thetwo states that comprise the vast majority of ourgas operations, New York, and
Massachusetts, have both upped their ambition to net zero targets for 2050, withRhode Island atan 80%
reductionby 2050.

Eachstatehasorisinthe process of settingmedium-term targets of roughly 40 to 45% reductions in
greenhouse gas emissions economy-wide by 2030.

Now, within this context, National Grid has both made a commitmentinourResponsible Business Charter and
has a set US-specific net zero ambitions consistent with our state's emissionreductiongoals.

Our published plan outlines the key pillars that support the achievement of netzero. Wesee our gas network
as anenergy system that delivers molecules to our customers and, by 2050, the source of those molecules will
be very different.

Specifically, ournet zero plan focuses on building on our nation-leadingenergy efficiency efforts, continuing to
reduce the fugitive methane emissions from natural gas, both upstream and from our own networks,
transitioningaway from geol ogical natural gas to low-carbonfuels, in the form of renewable naturalgas and
hydrogen, and exploring heat el ectrificationin ways that complement the gas network, for example, gas-
electrichybrid heating and new geothermal district energy systems.

In terms of preparing the business forthe future of gas, we think of gas network decarbonisationas moving
along stages of industry maturity. Thelevel of interestand investmentingas networkdecarbonisationandthe
scaleof green gas technologies grows as the level of maturity inthe policy discussion, stakeholder
understanding, regulation and the industry progresses.

The US and UK markets are currentlyat different stages of maturity. However, we are following a similar
trajectory, sharing learnings internationally. The UK examplesthat Tony and Martin willshare later showthe
scale of demonstration projects and future potential infront of us.

SofarintheUS, our states have focused mostly on emissions reductions inthe el ectricity generationsector.
And gas utilities have progressed agendas on both expanding energy efficiency programmes and reducing
emissions whilst promoting affordability through oil to gas heating conversions, where ongoing potential
remainsinourserviceterritory.

However, mostrecently, attention inourstates has pivoted to reducing emissions from building heating and
thus from gas networks. This has created momentum intwo key areas. Firstly, evolving gas utilities supply
planning and second, studying heat decarbonisation pathways to inform policy development.

Onsupply planning, our regulators and stakeholders areincreasingly interested in how we can forecast our gas
demand and plan ourgas supply network investments ina waythatreflects potential departures from
business asusual. How we can leverage non-traditional options and demand side solutions as non-pipe
alternatives to new gas infrastructure.

Wehavemadestridesinthe pastyear bothin downstate New York and Rhode Island, in advancing our
capabilities andinternal processes to accommodate multiple future gas demandscenarios and to look
holistically across a wide range of options to meet future customer requirements.

As for studying heat decarbonisation pathways, thereis significantinterest, from bothacademia,
environmental groups, and other key stakeholders. With varying views on most pathways now starting to be
published, itis still early days and different|ong-term decarbonisation pathways remain open.



So, atpresent, we have tremendous opportunity to shape this debate. For example, with the future of gas
proceedinginMassachusetts inits earlystages now.

Our efforts here, that Sheri will sharein detail, areintended to help better align our stakeholders on preferred
pathways and to create a supportive policyandregulator commitments that will enable us to scale up
investmentsingas networkdecarbonisationandleverage new internal capabilities.

Getting to net zero is a fundamental transformation of our entire economy. And we believe we can leverage
our existing infrastructure to make the transitionto a netzero economy a cost-effective pathway.

Let me now hand over to Sheri, who will take you through our activities related to gas network
decarbonisationfocused on renewable natural gas and hydrogen.

Sheri Givens, VP, US Regulatory and Customer Strategy
Thankyou, Cordi. At National Grid, we see our gas network as an energy system that delivers molecules to our
customers. And by 2050, the source of those molecules willbe very different.

Our network is an existing infrastructure thatis already connected anddelivering energy to millions of homes
and businesses across our three states and we need to focus on our customers, their bills, andtheir concerns.

Wewantto decarbonise our gas network by scaling existing and commerciallyavailable technologyto produce
renewable natural gas or RNG from sustainable biomass feedstock and further laythe foundationto add
hydrogen as partof our energysupply.

First, I'll touch on our efforts related to RNG. Building on our40 plus years of experience andadding RNG to
our network and working through our public-private partnership with New York City Department of
Environmental Protection, we will soon be injectingRNG produced from the largest wastewater treatment
facility in the city, Newtown Creek, adding additional feedstock from food waste, which will boost the biogas
production.

The project will produce enoughenergy to heat approximately 5,000 homes and reduce CO2 emissions by
approximately90,000tonnes annually, equalling the removal of about 19,000 cars from our roads.

Wearealso working to eliminate one of the biggest technical barriers, interconnection, for RNG project
developers thatwantto attach to our network. Afewyears ago, we started workingwith key industry
stakeholders and other utilitiesinNew York to devel op guidelines based on good science and common sense.

Now, let's take a look at our hydrogenefforts. RNG from biomass will not be enough to get us to netzeroand
that's where hydrogen comesin. Wesee hydrogen as the low carbonmolecule of the 21stcentury andweare
laying the foundation over the next several years to advanceits deployment.

We have many partners on this journey, we will be workingwith them on demonstrations, research,
development, and stakeholder engagement. Were currently working with the New York State Energy
ResearchandDevelopment Authority, NYSERDA, and New York's Stony Brook University on a first-of-its-kind
demonstration in the US that will include the production of hydrogen by zero or negative carbon means to be
utilised for storage and powered gas.

Itwill produce RNG for usein the company's gas distribution system and any excess hydrogen produced will be
used to generaterevenues to offsetthe costincurred. Up to 10% of the hydrogen can be blended with RNG
foruseas well.



Wearealso partnering with the Centre on Global Energy Policy at Columbia University in New York on a new
hydrogen programme that will tackle three core aspects of hydrogen devel opment and deployment,
technology, andeconomics, use cases, andapplications, and policydesign.

The programme will engage business, industry, and government |eaders by creating a new technologylab and
devel oping various hydrogen roadmaps.

And we are pleased to announce we recently joined the Low CarbonResources Initiative, being led by the Gas
TechnologyInstitute and the Electric Power ResearchInstitute. This five-year initiativeisintended to focus on
the large-scale deployment of technologies, including those associated with hydrogenand RNG that will get us
to 2030 and beyond withthe 25 plus utility industry partners.

Many of our stakeholders are notyetaware of these technologies or howthey can play aroleina netzero
world. Therefore we will continue to actively engage with them and work with them to ensure that
appropriate policy and regulatoryframeworks are developed to support these technologies.

Next, I'm going to provide you with an overview of what we proposed inour states and what weintend to do
inthe coming months to supporta net zero ambition.

Internally, weare ensuring that we are building our business capabilities and streamlining our processes to
supportscaling of theseinitiatives. We have builtinternal teams to supportthe projectinterconnections,
design, scoping and feasibility assessments that our partners will need. We've made a number of proposals
which are currently pending before our state regulators.

In Massachusetts, we arelooking ata hydrogen productionblending campus, the programme will include the
identificationandsecuring of one customer-owned energy system, serving a campus environment, suchas a
university or industrial park, with the campus being adjacentto a portion of the company's service area with
residential orlight commercial neighbourhoods.

In New York, we are seekingincentives to support the integration of RNG projects into our network. Based on
feedback from RNG devel opers, we think thatlowering interconnection cost will encourage the development
of third-party projectsin ourservice territory. Thisincentive will help with the installation of interconnection
equipment, such as meters, analysers and odorisation equipment atindividual RNG facilities.

Wealso proposed a hydrogen demonstration project for our multiuse hydrogen facility in upstate New York.
The projectwill bein partnership with Standard Hydrogen Corporation, located atan industrialsite along with
a carboncapture utilisationsequestration pilot.

In Rhodelsland, we'verecently filed an amendment to the Advanced Gas Technology Programme that will
broaden the use of the programme to support future decarbonisation projects, includinghydrogen.

So,whatarewedoing next? Wewantto begin procuring RNG to serve our customers. With thisinmind, we
areasking our stateregulators to allow us to include RNG as part of our supply portfolio.

This programme would start with very smallvolumes of RNG to ensure that we can manage the costs
associated by introducing a source of energy thatis currentlyata premiumto natural gas. We expectthese
volumes to increase over timeas costs decline.

The goal isto expandthese recruitment programmes to all of our operating customersin
each of thestatethatweoperatein.



Wearealso looking at the policy frameworks that cansupport the scaling of RNG and hydrogen investment.
We need tolook at how market-based programmes, like a renewable portfoliostandard can be usedto build
the supply and demand of these low-carbonfuels.

We need to consider standardisation andstreamliningof interconnection procedures. We need to think of
other policies thatcanhelpaddress the unique challenges of our cold weather climate.

Finally, wearelooking at progressing our research through partnerships. Notably, the recently announced US
Department of Energy-approved HyBlend Project, which I'll go intofurther detail about.

Werealise the need to begin advancing hydrogen in the US, to see the same kind of development that we
haveseenin Europe and othercountries globally.

Recently, we sharedthe news thatthe US DoE had allocated $12.5m to stand up a new industry collaborative,
the HyBlend Project, to support accelerated research on blending hydrogeninto natural gas distribution
systems. Thefunds will primarilybe allocated to six nationallaboratories, each with its own area of focus, and
will all directly support our future of gas activity. Othersinvolved include Pacific Gas and Electric, SouthernCo
and Shell.

The project high-level objectives include evaluation of hydrogen compatibility of pipeline materials, life-cycle
emissions, analysisof technologies and a techno-economic analysis to quantify cost.

To summarise, we believe that we can evolve our energy networks, including a gas networks, to serve a net
zero future. Whatwe'vetalked abouthereishow wewantto build the experiences around the world to look
atnew technologies, adapt them for whatwe need in our region and continue to serve our customers safely,
affordably, andreliably.

I will nowhand itoverto Tony Green, our Project Director for hydrogenin the UK.

Tony Green, Project Director, Hydrogen
Many thanks, Sheri. And good afternoon, everybody. My nameis Tony Green, |'mthe Project Director for
Hydrogen for gas transmissionin the UK.

As John referenced in hisintroduction, we've been making some significant advances on hydrogen hereinthe
UK, particularly withsome very key messages from the UK Governmentin recent months.

HereatNational Grid Gas Transmission, wearereallyplaying our partin the HyNTS programme has beenin
process now foraround threeyears and we are making someterrific advances as welook at the options for
repurposingour gas network as we move towards net zero.

We are workingvery extensively with Government and we're collaborating with a wide range of stakeholders,
both hereinthe UK andin Europe, to findthe right solutions and maximise the opportunities andto share
knowledge andresearchas wework our way through the various options as we looktowards hydrogen.

So, inthis presentation, I'm going to focus on two key projects that we are kicking offin 2021. That'sthe
Future Grid Project and Project Union.

Butl'dliketostartjustby settingthe scene, looking at some of the key questions around repurposing of the
UK gas assets.



Ontheleft-hand side of thescreen here, there's a few notes around the studies we've been doing around
network capacity. Hydrogen has a third of the calorificvalue of natural gas, so we need more volumein order
to carrythesameenergy load. So we've been looking atthe 2050 energydemands interms of hydrogen and
we've been modellingthose in ourcurrent network to seeif we've got theright capacity.

And the good news is, we cancarry the capacities that we are anticipatingin 2050. We willrequiresome
reinforcement andobviously, as demand forhydrogen increases, we will probablyhave to put more
investmentin and provide morereinforcementin the network. Butit's verypositive that we can broadly carry
the levels that we need already.

The other key questionisreally looking at how ready are our current assets for carryinghydrogen. So we've
been doinga survey with our key suppliers, looking atall of our equipment that's out there on our network
today and really looking in detail, canthose assets carry hydrogen today? Could they carry the hydrogen with
someretrofit? Ordo we haveto do somefundamental research?

And, inatypical red, amber, green display, green beinggood, you canseethat, broadly, we've got a very good
picture of our assets already from ourfirst cut. Fromthat, we've now gotto build up ourresearch base, build
up our risk models sothat we fully understand any potential risk.

All of this has really culminated, then, indeveloping Future Grid. Thisisa hugelyexciting project thatwe're
kicking off this year.

We'vejustreceived, in December last year, funding from Ofgem, for £9.1m

for us to build Future Grid. Now, in Future Grid, we're going to decommission some of our assets this year
fromaroundthe UK. And we're goingto reconstructthemin an off-linetest environment, at DNV GL's test site
up atSpadeadamin Cumbria. This will allow us to connect with H21, which is Northern Gas'distribution
network. And also the HY Street houses, which are being used by the BEIS programme for HY4Heat to
research theuse of hydrogen withina home.

So, within the Future Grid network, we're goingto be ableto demonstrate transmission throughto
distribution, all the way downto hydrogenwithina home.

We've gota number of partners on this project that you can see across the bottom of the screen. We're going
to be working over the nexttwo years to devel opthis programme, it's going to takeis about a year to build the
construction.

Andwhatl'dliketodois justfocusin, firstof all, on the HY Street houses thatyou cansee. And when| bring
thatimageup, thatcouldbeany terraced street anywhereinthe UK. Ifl justchangetheimage again and
move forward you cannow startto seethat thisis quitea uniqueset of terraced houses. It'sonatestsiteina
very uniquearea. And fromthis, we will then build the distribution network and the transmission network
aroundit.

If| justmovetheimage on again, we'll look atan aerial view of thesite. If | justbring up the other piece of
animation, youcan see where the HY Street houses are, wherethe H21 distribution network willbe and then
thatshaded red areaiswhereweare going to construct Future Grid.

That, hopefully, gives you an idea of the sheer scale of what we are proposingto buildhere.

What!'d liketo do now s to zoomin abitmore on a schematic on the nextslide becauseit will allow me to
explainthefacility in a bitmore detail. Essentially, it'sa loop. It's a loop of large diameter, 36-inch diameter, a
steel main. It's going to have assets thatrepresent our national transmission network. So, weare
decommissioning assets from around the country.



As | cyclethrough theanimation here, first of all, the entry point. We've got a couple of choices of which entry
pointwe might decommissionandbringinto thesite.

Justto giveyou anidea, again, of thescale. One of the potential entry points is from Billingham, a former ICI
sitenear Middlesbrough. To bringthatsitein will be 10 to 12 heavygoods vehicle movements. So,it'san
incredible piece of equipment that we are bringingin just for the entry point. Soitwill befilters, it will be flow
meters, all the equipment that we need to demonstrate a representative sample of the assets.

So, as | cycle now through the animation, block valves willcome from aroundthe country, pipelines will come
fromaroundthe country and we'll select a suitable exit point.

So,we'll beableto createa completeloop, we'll beableto run gas aroundthe network andwhatwe plan to
dois startwith 2% hydrogen, then work up to 20% hydrogen and 20% is really important because we believe
thatis thelevel that domesticsuppliers cango to in the UK without changing any boilers or burners.

We'll then takethe network all theway up to 100 percent and trial itatthose levels.

So, this programme's going to take us aroundtwo years. We will be going through the testing processesinthe
latter year and then we've gottwo later phases, which!'ll show youon the nextslide.

Wewill lookatthe potential of the deblending of hydrogen. If we puta blendin of, say, 10%, can we actually
de-blenditandprotect particularsuppliers? For example, a power station that couldn'ttake hydrogen inthe
earlyyears.

Inthelater phases, we're going to open up thesite to third-party testing. There's a lot of devel opment going
oninthehydrogen world and all of that equipment is going to require testing, so opening up oursite to be
ableto usethetestfacility to bring forwardthat new technology will be very key.

All of thatthen feeds into the onlinetrials. And ultimately, we wantto start putting hydrogen into our live
network in a safe way such that we can evaluate the options for moving forwardand converting the assets.

And that's wherethe next projectcomesin. That's Project Union. Now, Project Union is to identify a potential
hydrogen backbone for the UK. The benefit of a hydrogen backbone is that we can startto look at where the
currentindustrial clusters are, which is where we will see blue hydrogen productionstart and decarbonise the
industrial loads.

By looking ata hydrogen backbone thatjoins those networks together, we can then start to fleshout whata
wider hydrogen network would looklike the UK.

Onthenextslide, I'vegota maphere of the Europeanhydrogen backbone. Thiswas published by Guidehouse
backinJulylastyear. | bringitup becauseit's quiteinteresting becauseit's a parallel piece of workto our own
work. And they've made someinteresting conclusions.

They'veshown thatby - 2040they canhave a 23,000-kilometre network andthey reckonthey'll be able to
convertaround75% of the existing network to carry hydrogen. So, that means only25% of new build pipeline.
That's heavily biased, actually, by somevery large pipelines across the north of Spain and the south of France.
| anticipate we will probably need less new build, but we'll waitandsee.

They havealso analysed thefact thata repurposing costis around half the cost of a new build.

So,thosearesomereallyinteresting numbers as we start to explore what our hydrogen backbone could look
like.



We'veactuallynow joined this project. | was workingon Project Union, which | can bring up now on the next
slide. You'llseeon the nextslide here thatthe backboneruns largely down the east coast of the UK, picking
up Grangemouth, Teesside and Humberside clusters and then works its wayacross the country to pick up the
North West and the South Wales clusters.

There's two key points on this backbone. Thefirstoneisthelink over to Bacton. | don'tknow whether you
notice, buton the European hydrogen backbone, they highlighted the fact thatthe two interconnectors that
comeinto Bactonare options forfuture conversionto hydrogen, so our hydrogen backbone is connecting with
that.

And the second oneisthelink down to thelsle of Grainand project Cavendish, which we've been working on
over thelast couple of years and my colleague, Martin, will talk to you more about Project Cavendish in a few
minutes.

So, we are now workingon some of the routing options, some of the pipeline options as we develop Project
Union. Andthat's goingto bea piece of workthatwe now do over the nextcoupleyears.

So, justto summarise overall, our outlook is looking really, really interesting. We've gotan awful lot of workto
do over the next few years as we devel op the technical evidence, and we develop the market around the move
to hydrogen.

The UK government has been really clear, it wants to make a decision around the future of heatcirca2025. So
itreally does emphasise theamount of work that we've gotto do so that the off-line facility thatwe are
building now isincredibly importantsothatwe can then startto look at whatthe options are for the live
network.

Wearenotdoingthison ourown. Othercountries, particularly around Europe, areall on the samejourney.
We've formed the H2GARG, the Hydrogen Gas Asset Readiness Group, with seven other TSOs around Europe.
Weareactually collaboratingvery heavily, bringing research in, andsharing knowledge as we areon this
journey together.

The good news isthatthe NTS, as it exists today, has largely got the capacitywe need, but we aregoingto see
the need for morereinforcement as thedemandfor hydrogen grows andwe'rereally lookingat the options
overall as we devel op the readiness of the network.

So | do anticipate thatthe conversion will beginwitha backbone, joining theindustrial clusters really makes
sense. And then we canlook athow we might convert domestic use of gas andlink the gas distribution
networks ata later date.

So lots to do over the nextfew years. Wearevery ready to play our partas we work towards net zero.

At this point, I'll hand over to my colleague, Martin, who will take you through the work that National Grid
Ventures have been doing.

Martin Cook, Business Development Director, National Grid Ventures
Hello. My nameis Martin Cookand|'mthe Business Devel opment Director for National Grid Ventures.

I'd like to tell youabout a couple of projects we're developing in National Grid Ventures.

Firstly, some contextandbackground. | thinkit's fairto saythatit's now widelyagreed thereis no credible
means of the UK delivering net zero by 2050, without hydrogen and without CCUS. And the Government's



recently published its 10 Point Planandsubsequently the Energy White Paper, which includes, amongst many
other things, the political ambition for these two technologies.

For CCUS, thereis theaspirationto see ten milliontonnes of CO2 being captured and storedsafely per annum
by 2030. And for hydrogen, it's to have five gigawatts of low carbon hydrogen being produced by 2030, plus
the installation of 100% hydrogen network to displace gas for heating and cooking across a whole town also by
the end of the decade.

The government has made a commitment to develop business models for both CCUS and hydrogen over the
nextyear and significant development funding, £1bn for CCUS and £240mfor hydrogenhas been promised.

National Grid ventures areinvolvedin alot of workto support decarbonisation of electricity supplies, but1'm
goingto focuson a couple of projects thatwe areinvolved inin the UK around CCUS and hydrogenwhichhave
the potential to make a materialimpact on the UK's road to net zero.

The firstis Project Cavendish, where we brought together a consortium of energy companies that havean
interestin developing at-scale hydrogen production and canprovide a base load demand for the hydrogen.

It's based on thelsle of Grain in Kentand willinitially ook to build up to one gigawatt of blue hydrogen
productioncapacity. So,thatis hydrogen produced through breaking the carbon atom with natural gas, which
is called methane reformation.

The hydrogen willinitially be used by the local CCGT power stations as a fuel. Then thetrialstakingplace by
Tony and his teaminto hydrogenand methane blending will hopefully meanthat wecan blendanysurplus
hydrogen produced not needed by the power stations into the NTS or LTS gas networks.

And then, the planisthatthis demand will anchorat scale hydrogen production in this area.

And then, looking longer term, as demandgrows, thereis the potentialto build 100% hydrogen pipelines along
the Thames Estuary and on to London.

Oneofthe advantages for Project Cavendishis its locationandits combination of assets. From a strategic
perspective and its location on the network, butalsofrom a geographic perspectivein thatitistheonly
hydrogen project of any significant size or scale currently being developed inthe South East.

For those notfamiliar, thelsle of GrainisinKentandit's about 35 miles fromthe centre of London. Thisisan
aerial view of the peninsula. As youcan see, there's already a huge amount of energy infrastructure on the
peninsula, muchofitowned by National Grid.

As well as robust gas and electricity networks, the Peninsulais also hometo an LNG storage facility, whichis
the largestinEurope, three major gas fired power stations, which will provide aninitial demand for the
hydrogen that will be produced and it also has the el ectricity transmission infrastructure required to allow
offshore wind to connect, providing a potential source of power forgreen hydrogen in the future.

Wealsoowna largeamount of land andwe've earmarked around 90 acres to the project, which includes
accesstothewaterfrontand thejetty.

Key to the production of blue hydrogen is the abilityto remove CO2 thatis captured as part of the process and
the deep-water portandjetty allows the CO2 to betransported awayfromsite by boatto one of several
permanent sub-sea carbon storage facilities being devel oped by other projects, suchasthe Humber region
thatl will comeontotalkaboutina minute.



The second project|'dliketo talk aboutis Zero Carbon Humber, which does include hydrogen, butis more
significantlyfocused on carbon capture andstorage andthe ambitionto create the UK's first net zero industrial
cluster.

A bitaboutthe Humber. The Humber region contributes £18bn to the UK economy, supports 55,000
manufacturing jobs andis hometo 25% of the country's refinery production. Italsohosts over 100 chemical
and refinery companies.

As aresult, the Yorkshireand Humber region is the most carbon-intensive region inthe whole of the UK,
emitting over 10 milliontonnes of CO2 eachyear.

So, the government had identified the need to incentivise the development of solutions to decarbonise hard to
obey areas of industry and launchedthe process inthe second half of 2019.

As partofthatprocess, we've been leading the devel opment of the largest CCUS infrastructure projectinthe
UK, centred on the Humber, which is more latterly combined to alsoinclude Teesside.

Now this is part of a Government supported initiative to bring forwardschemes to decarbonise industrial
clustersinthe UK and youcan seethe other clusters on this map.

Inorder to support whatis essentially a newindustry, the government has earmarked a £1bn fund to develop
theseinitiatives. It'sa competitive process, but withstrongindications thatatleastfour of these clusters will
be supported through to the next phase. Announcements shouldbe made shortly confirming whichregions
will be supported.

Again, similarto Cavendish, we've brought together a strong consortium of industry players. With the main
playersin ourinitiatives being ourselves, BP and Equinor.

Turningtothe Humber in a bitmore detail, we are focused primarily on the onshore systems for transporting
carbonandthebackboneisa CO2and potentiallya co-located hydrogen pipeline.

The route of the pipelines we intend to build will runclose to the majorindustrial businesses thatare likelyto
wantto connect. Inthe West, itstartsatDrax, the UK's largest power station, passing by Keadby power
station, British Steel and onto Immingham, which is home to a third of the UK's refinery capacity. And then
over to the estuary to Salt End.

Then atSaltEnd, Equinor's ambition is to builda 600-megawatt blue hydrogen productionfacility that will
supportthedecarbonisation of Salt End Chemicals Park.

The onshore CO2 pipeline will reach the coast at Easington and then travel outto sea to store carbonin a sub-
seareservaoir.

If we zoomouta bit, you can seethatoncethe pipeline reaches Easington on the coast, the CO2 will then be
pressurisedto denseformand pipedoutto the sub-sea store known as Northern Endurance.

The Endurance store was appraised by National Grid as part of a previous project knownas White Roseand
the storelicenceis now jointly heldby ourselves, BP and Equinor.

In recent months, we've also come together with the Teesside industrial cluster, so together withour partners
inthatproject, we areproposingto deliver a solutionfor both the Humber and Teesside industrial clusters.



The combined Humber and Teesside abatement of carbon would represent more thana third of the total
industrial emissionsin the UK. So thisisgoingto make a material difference to the UK achieving climate
changetargets and will also protectand create thousands of jobs in the North East of England.

So,insummary, we haveseen a real step changeinthelastsixmonths in the appetite andambition being
shown inthe hydrogen and CCUS spaceinthe UK. 2021isaveryimportantyearto continue the momentum
onthese projects and a critical milestone will be the finalisation of business models that underpin both carbon
captureandhydrogenso that we can assess theinvestment opportunity.

And with that, | will now handback to Nick.

Questions and Answers

Nick Ashworth, Director of Investor Relations
Thanks Martinandwelcome to the Q&A part of theevent.

So as a reminder and forthose who may have been a little bit late onto the callthere aretwo waysinwhich
you can ask ourspeakers a question. Firstlythrough theaska questionbox atthe bottom of your webcast
screen. Ifyou usethis option, pleasestateifthe question is directed towards a particular s peaker and whether
you'd liketo be attributed or notandwe will read it out before answeringit.

Then secondly, if youwantto ask alive questionyou can dial in using the number on the screen in front of
you.

Finally, | justwantto flagthatatthe end of the Q&Asessionwe will beannouncing the next Grid Guide To
event.

So without further delay I'll nowhand over to our operator Na dia, who will go through the audio call
instructions before we take our first question.

Telephone Operator
Hi there, we have our first question from Elchin Mammadov, from Bloomberg. So Elchin, please go ahead.

Elchin Mammadov, Bloomberg
Hi there. Thanks fortaking my questions, | havethree, butifit'stoo muchjustanswer the two thatyou want.
General questions to nobodyin particular.

The firstoneison theuses of hydrogen, | mean the current focus s eems to be on industrial processes like
refineries which you mentioned, metal smelters andwhatnot. How aboutdecarbonising heatand transport,
doyouthinkwe'retalkingaboutlike 10 or 15 years fromnow, or isitgoingto startaround thesametimeas
the industrial demand?

The second questionon a similar use of hydrogen. You'vetalked alotabout blending and 20% being probably
the threshold for household, butthere's lots of other utilities thataren'tinhydrogen from a power generation
sidethataresayingthathydrogenblendingintothegrid, including hydrogen to power is too expensive. Do
you think the economics will stack up, because againthe other utilities are mostly focusing on decarbonising
industrial processes at this stage?



And the final questionis on green versus non-green hydrogen, | mean do you thinknon-green hydrogen will
playa bigrole. | meanyou mentioned the Humber Cluster for example, but where do you think the splitis
goingtobeintenyears'timeorso? Thatwould be quiteinterestingto hear. Thanksa lot.

John Pettigrew, Chief Executive Officer

Thankyou Elchin, it'sJohn Pettigrew here. Let me answer thesecondquestionandthen I'm goingto ask Tony
if he could pickup thefirst questionon use of hydrogen, industrial versus heatand transportandthen I'll ask
Martin to pickup on green hydrogen.

In terms of your second question, as you heard from Tony, you know thereis an awful lot of researchand
evidencethatnow points to the fact that we believe we coul dsafely blend hydrogen to provide to domestic
customers up to 20% and of course the benefit of thatis theavoidance of havingto do appliance changes.

Interms of industrial and power generation, | thinkour view is that there's anawful lot of work that needs to
be doneover the nextcouple of years and hopefully you pickedthat up fromthe presentation in thatthere's
an awful lot of pilots and technology developmentthatis needed. And our expectation isthatasthat
technologydevelops and as those pilots come through and as weseean increasein utilisation as we've seen
with solarand as we've seen with storage, we would expect technology prices to come down and therefore
hydrogen to become more competitive.

You'reright, todayitis notas competitive as the alternatives andthatis one of the challenges that of course
we'regongto havetofaceas wework out what therightroadmap is gong forward.

So with that, let me hand over to Tony to talkaboutthefirst question.

Antony Green, Project Director, Hydrogen

Yes, thanks Elchin. | mean the question, yes, we're absolutely starting withindustry, because that's where
obviouslythe greatest opportunity to decarbonise most quickly lies. But we do usean awful lot of energy
acrosstheheatlandscape andclearlyhydrogen has anopportunity there.

Thatwill very muchcome once westartto seelarger quantities of green hydrogenflowing through. And |
thinkit's where green hydrogen starts - it's actually around the transportsector. So | think therearea number
of threads thatneed to be pulled here. | think we're going to seea focus on industry first. We're working
through the heat decarbonisation piece. But decarbonisation of transport, utilising green hydrogen inthe
early days.

When | say transport, I'm thinking here particular of heavygoods vehicles, | arge fleet vehicles where el ectric
vehicles don'treally scale very well. So | think there's quite a bespoke unique use there.

So as for green and non-green hydrogen I'll pass over to Martin to pick up on thatone.

Martin Cook, Business Development Director, National Grid Ventures

Thankyou, Tony. Yes, sotherewas a lot of debateinthe marketandindustry about blue versus green
hydrogen and| think ourgovernment has been involved inthatand clearly has recognisedactually, blue
hydrogenis goingto beanimportantstep. Will wesee green hydrogeninthefuture? Of coursel think we
will.



Thereis a gap inthetechnical development of green hydrogen, so, you know, it's probably towards the end of
this decade before we'll see at scale technical deployment of hydrogen at economic costs, | think. And also
thatwill actually marry quite nicely| think withthe ambitions of the UK in terms of the amount of offshore
wind we'regoingto deploy. So by 2030if we've added another 30 gigawatts of offshore wind, that will couple
quitenicely | thinkproperlywith the development of green hydrogen tec hnology.

Sothat's thewayweseeitand | think that's why you're seeingactually quite a lot of support for blue hydrogen
and carboncaptureandstorage by the UK Government.

SheriGivens, VP, US Regulatory and Customer Strategy
And this isSheril'dliketo ...

John Pettigrew, Chief Executive Officer
Go on Sheri why don'tyou givea US perspectiveonit.

Sheri Givens, VP, US Regulatory and Customer Strategy

Thankyouso muchJohn. So fromthe US perspectivel thinkit'simportantthat we pointoutthatwe'reearly
days inthe maturity curve on hydrogen. Wearevery seriously consideringhydrogen for heating. It's
importantthatwelook at partnerships. Some of the partnershipsthat | referenced like the Low Carbon
Resources Initiative, our work with Columbia University Centre for Global Energy Policy and other entities that
arelookingattheseareas.

Right now we're thinking though different projects that we can do, demonstrations that we can do, working
with our stakeholders and our government entities. Working with the US Department of Energy's Hydrogenat
Scale, looking at differentinitiatives where we can really analyse whatis the level of capacity of hydrogen that
we can actually acceptin ourcurrent pipeline network.

So | justwanted to make surethatweadded thatin thatwearevery seriously considering hydrogen for heat
inthe US.

John Pettigrew, Chief Executive Officer
Thanks Sheri. I'mgoingto takea questionthat's comethroughonthe web. This isfrom Deepa at Bernstein.

Canyou talkaboutthevarious UK Governmenttimelines relevant to the future gas heatstrategy in2021, what
percentageof theNTSis H2 readyper theheatmapin Tony'sslide?

Thankyou for that Deepa, as we all know the government recently published its White Paper, which set out
and | think puta bit morefleshon the bones to the statements that the Prime Minster made with his 10 Point
Plan a couple of weeks beforethat. Andinthatthereisa hostof consultations. One of the things that we're
very much looking forwardto is the heat strategy with BEIStoldmeis dueto comeoutin thevery near future.

ButTonyifyou couldpickup andperhaps provide some more detail?



Antony Green, Project Director, Hydrogen

Yeah, the other piece of government timeline we're expectingin the future actually is the hydrogen strategy
which will obviously inform an awful lotas we go forward. So we'revery muchin the proof phase of whatthe
optionsareasregardingrolling out hydrogen andl mentioned 2025, that's the timeframes that they're looking
to makethatdecision.

So just picking up on the second part of that question, what percentage of the NTS is hydrogen readytoday?
That's actually quite a difficult question to answer. We have gotto work throughthe specifics of each
individualfeeder, so we've donethat broad high-level assessment and we've now gotto drill downintothe
detail of some of theindividual lengths of feeder thatwerun. Andit's largely down to the materials that we've
got, the control systems we've got, we've got to get into thatlevel of detail.

So I'mnotcomfortable saying the percentage atthis point, butthat's really my job over the next few years to
work out which feeders we will focus on first. I'll pass back to John.

John Pettigrew, Chief Executive Officer

Thanks Tony. Again, I've gotanother question that's come through on the web, I'llask Sheriif she could
answer thisfroma US perspective. So can you give me a sense of the potential scale of RNG from waste
biomassin terms of percentage share of gas demand? Areyou looking at other sources for RNG, such as
biofuels?

SheriGivens, VP, US Regulatory and Customer Strategy

Thankyou, John, I'd be delighted to answer. So regarding RNG we've actuallybeen injectingitinto oursystem
froma landfill sincethe early1980s. As | mentioned we're going to beinjecting from a wastewater treatment
facility in a couple of months that will also incorporate food waste.

Wealso have quitea few dairy farms in Upstate New York who have contacted us, | thinkwe have about ten
projectsinthe queue, developers with interest withvarious feedstocks. So we'relooking ata variety of
developers, a variety of feedstocks to really introduce into our system.

Some of the main factors of course are going to be the cost of the actual feedstock andthe cost of the
interconnections, we'rereally tryingto work with our developers on theseissues andtakeitup with our
regulators and our policy makers are well.

We participatedina study in 2019 with The American Gas Foundationand they foundthatacross the nation
about 88% of residential heating could be met with biomethaneresources. Inour region, the US North East,
we think about 10 to 15% could be met by RNG resources andthat's really what we're looking to further
understandandstudy inthe comingyears.

John Pettigrew, Chief Executive Officer
Thanks Sheri. Nadiawe've gotsomeincoming calls,canwetakethe callfrom Mark Freshney at Credit Suisse?

Telephone Operator
Yes, Mark Freshney, yourlineis now open.



Mark Freshney, Credit Suisse

Hello, thanks for taking my questions. Two questions. Firstly, regarding theregulations, | meanideally, | guess
foryou,itwould be putting the investmentinto the NG regulated asset base, butarethereany other models
for remunerating yourinvestments, for example commercialdiscussions with other parties that are outside of
the regulation?

And justsecondly, | knowJohn, this was an area thatyou used to look at, but the gas distribution businesses,

some of them morethan others have gone through s ubstantial mains replacement programmes. Wouldthat
2030 mains replacement programme have to be complete first before you can risk putting hydrogen into the

system? Canyou talk abouttechnical capabilities on the distribution end? Thankyou.

John Pettigrew, Chief Executive Officer

Yes, sothankyou Mark. Let me justtalk a little bitabouta sort of broader perspective in terms of business
models andthen I'll askMartin perhaps to talk about our views on the CCS industrial clusters and the business
models there, and perhaps Tonycan talk alittle bitabout gas distribution and the replacement programme,
becauseyouwerereferencing the UK replacement programme Mark.

I mean certainly from our perspective, you know, as a regulated utility if weareto investin any form of
reimagination or repurposing of the gas transmissionsystem then clearlyour preference would bethatit
would be partoftheregulated asset base. As you sawfromthe presentations, weareatsuchan early stage of
thinking about thatthatit'stoo early to talkabout what the levels of capexwill be. | thinkit's going to take
two or threeyears before we'rein a position where we've gota clearroad map as Tonyindicated whichwill
then give us some sense of whattheinvestmentwillbe.

Whatl wouldsayisyou know I'm very confident that the longevity of the gas networks is going to go forward
for many decades to come, you know when you look at the practicalities and the engineeringissues associated
with decarbonisationthenit's clearthatgas hasgotanimportantrole. And of coursethe UK network was
builtinthe 1970s, so you're going to seeinvestment for asset replacement as the networks go on. Butyou're
alsolikelyto seeinvestmentfor repurposing as well.

So with thatwhy don'tl askMartin perhaps to talk about our CCUS workthatwe're doing on the industrial
clustersandthe business models associated with that.

Martin Cook, Business Development Director, National Grid Ventures

Thankyou, John. Yes, for CCUS and theindustrial clusters that you were looking aton the charts BEIS
consulted on the business model towards the end of last yearandjust before Christmas came out witha first
draft of a regulated business model for CCUS.

So lots of relatively familiarthings inthere that we're familiar with. Thereisa clear distinction between
onshoreand offshore though of course. And the phasethatwe'rein nowiscontinuinginthose discussions
with BEIS. Butyeah, a regulated asset business models that we're rel atively familiar with, which we hope will
be developed further this year.

John Pettigrew, Chief Executive Officer



Thank you, Martin. Tony, could youpick up on the gas distribution and the replacement programme?

Antony Green, Project Director, Hydrogen

Yeah sure. Thanks for the question Mark, | meanyou're absolutelyright, the mains replacement programme
makes a significant contributiontowards this, because plasticis a moreresilient asset against hydrogen. It
gives us a leakfree network that we canwork with. And theamount of metallics |eftinthe networkis one of
the key questions. So atthe momentthedistribution networks arereally working through finishing off that
mains replacement programme, butthey are also looking at any residual metallics in the network.

Northern Gas Networks in particular have been doing quite a bit of testing throughtheirH21 project. There
has been a testfacility constructed atthe HSE's facility up at Buxton, where they've actually been lifting whole
sections andwholejoins of metallic main and leaktesting those to see how resilientthoseare. Soitreally
does help if we've got more plasticin the network. Butthey're working throughanyresidualrisk of anyof the
metallics there. But| know my DM colleagues would like to see that whole programme complete.

John Pettigrew, Chief Executive Officer
Thanks Tony. Nadia, we've gota questioninfrom Dominic Nash from Barclays, if | could take thaton theline
please?

Telephone Operator
Of course, Dominic your lineis nowopen.

Dominic Nash, Barclays

Good afternoonandthank you verymuch. Acouple of questions from me please. Firstly, onthe
infrastructureitself aroundstorage, does theincrease in hydrogen need different storage to the way thatwe
storenatural gas? And does that meanthatinboth the USand the UK we've got to look at different ways or
develop new assets around there to keep our security of supplyon hydrogen?

And coming back to the CCS pipeline thatyou're building between Teesside and Humberside going out,am |
correctinthinking - yourresponseto MarkFreshney's questionwas that that's likelyto be on atRAV basis and
ifso,is thatthen liableto be caught by the competitionclausein theregulation? Andifitisn'tonthe RAV
basishowdoyou getitsothattheearly adopters ofitdon'tsort of paytoo much forthelater usersofit,
becauseyou're obviously goingto be buildingitto besort of future proof, which | thinkis a classicissue with
infrastructure? Thankyou.

John Pettigrew, Chief Executive Officer

Thanks Dominic. I'm goingto ask Sheriif she couldpickup thefirst questionbutlet mejusttakethesecond
questionfirst. Sointerms of theindustrial cluster up inthe Humber Dominic, | mean atthis stagethereisn't
clarity interms of whatis the business model for making thatinvestment, which | think Martin was referencing
earlier on.

From our perspective withregards to the pipeline we think you know a RAV based model makes a lot of sense
andthatis whatwe'refeedingintoBEIS as part of the ongoing discussions on that. Inevitably, aswith all



infrastructurel think as we go forwardin the UK there will probablybe a debate around whether actually
building and owning thatasset should be something that's put out to competition.

I think given the work thatthe consortium has done over the lastfew yearsandcontinuesto do | think that
you know ourselves andthe other members of the consortium wouldfeel that we're very well placed to
actuallygeton with thatand deliveritinthe timescales thatthe UK Government has setout. And therefore, it
puts us atsomewhat of an advantage andsomewhat of an advantage for Government as well, because they do
wantto get on with this as youknow because they want to get to significant levels of production of hydrogen
by 2030 andthey wantto move forward with industrial clusters as we saw inthe White Paper.

Interms of thefirst questionaround storage, perhaps Sheri, couldyou pickthatone up for me?

Sheri Givens, VP, US Regulatory and Customer Strategy

I'd be happy to John, thankyou for the question. Regarding infrastructure related to hydrogen and storage |
think, again,it'simportantto stress thatwe'reearly daysin the USand thatis why it's soessential that we
work with the US Department of Energy, it's labs, NYSERDA, academic institutions like Columbia and Stony
Brook University to really understand the capability of our networkand what we need going forward.

John Pettigrew, Chief Executive Officer
Thanks Sheri. I'mgoingto take onemoreonthelineandthen|'mgoingto go backto theweb. Sothere's a
questionfrom Sam from UBS.

Telephone Operator
Sam, your lineis now open.

Sam Arie, UBS

Thank you very much. Good afternoon everyone. Thanks first of all for this excellent presentation today, it's a
hugetopic and reallyinteresting slides. | feel we're getting educated. So | wanted to say thank youto all the
speakers forthat.

l alsowantto try a sortof high-level questions, because | mustsaystill wrestlingwith these topicsit's quite
hard fromthe outside to see how this really plays out over the nextsort of decades. Obviously, we'reall kind
of talking about net zero, but | think, if | take the UK, | think gas supply according to some of your reports was
what80 BCMs in2019, that'sthedatal havein front of me, a bitless than 1,000-terawatt hours.

So I'mjustwondering, factoringall of thisin, going forwards to 2030, 2040, 2050, what do youthink the actual
usage of natural gas, i.e. old-fashioned fossil fuel gas is going to be on those timeframes? Becausel geta bit
lost, there's so many goodthings we could talk about here, hydrogen, CCS, green gas and so on, | geta bit|ost
actually-whatsizeit's goingto beand whether we'rereally going to succeed in reduce that baseline gas
consumption.

So that's my big question fortoday. And then secondly, | apologiseJohn, butforgive me for throwingthisin,
we haven'tseen you atan eventlike this since we had the detail of the Ofgem package. So | justwondered if
having hadtimeto sortof chewover RIIO2 indetail youcanshareany colourwith us on howyou're looking at



thatand whether itfeels like a package you're going to be ableto accept, or thatyou need to challenge at the
CMA? | knowthat's a bit off topic, but| can'tresist putting the question. Thankyou.

John Pettigrew, Chief Executive Officer
Thankyou, Sam, I'lltake a couple off topic, butI'lltry and keep us all on topicis| can. Butl'll takethe RIIO2
one,itdoesn'tsurprisemethatitwould come up.

Let me startwith your first question and the sort of big question aroundgas. Let megiveyou a sortof macro
answer and then again, I'll askTony | think, given itwas a UK focused question, to give me his perspectivein
terms of perhapsthetrajectory.

You know | started off inthe last question by saying, you know, whichever wayl look atitgas has gota really
importantrole going forwards for many decades to done. And | applysortofan engineeringand a
practicalities tool to what, which is you know we all know that volumes of energy which goes through ourgas
networks inthe UK is threetimes that which goes through our electricity network. And thereforeisyou
consideran alternative such as full el ectrificationthen the size and the scale of the renewable generation
you'd need to buildandthe network thatyou'dneed to build would be a massive engineering undertaking and
that's beforeyou even get to the practicalities of converting 20,000 households per week for the next 25 years
and thecostto consumers.

Soall of thatfrom a practical person who's been running networks for many years suggest that whatever way
you look atitgashasgotanincredibly importantroleto play, both interms of providingheatand| think as
you saw fromTony's presentationin terms of potentially throughthe blending or through hydrogen providing
supportto industries, while, particular given the size and scale of the carbon emissions we seein theindustrial
clustersin the UK.

To givean external perspectiveon it, | think it was the Committee on Climate Change thatsaid based on their
bestestimates by 20501 think they said about 68% of the current throughput of gas inthe networks would
continueto betherein 2050. Itisjusta pointestimate, butyou know they're pretty smart peopleanddoa lot
of workinthisarea. Sothatgivesyou canindication of what they're thinking.

Interms of thetrajectory, | thinkit's really hard, but Tony I'll just seeif you've gotanything to addin terms of
the sortof pathway between hereand 20507?

Antony Green, Project Director, Hydrogen

Yeah, | wish | had a crystal ball, it's particularly challengingbecause | think there are a few effects here. Oneis
there has got to be an energy efficiency effect, which will reduce demand overtime. Butthenthesecond
trajectory ishow much blue and howmuch green hydrogen do we startto generate. Because obviouslywe
need natural gasto createthe blue hydrogen. Soitcomes down reallyto the volumes of those two aspects
and whatthecross over is.

Soit's very difficultto sortof try and put numbers on it atthis point. Butl would anticipatethatwesee
natural gas used inblue hydrogen production in the early years with then green hydrogen production coming
through later on. So the futurefor natural gas, whether it's used directly orindirectly to product blue
hydrogen | thinkis goingto sit pretty solidfor quite some time to come.

John Pettigrew, Chief Executive Officer



Thanks Tony. Soifl could justcoveroff RIIOT2 and | thinka few people on the web have asked asimilar
questionaswell Sam.

I mean fromour perspective you'll recall that when the draft determinationcame out there were three key
areasthatweraised. Thefirstwas whether there was s ufficient capexfor us to be ableto deliver a resilient
and reliable network, particularly in the context of all the changes we're expecting to see over the next
decade.

The second issue was whether the framework itself was really supportive of delivering the investment that was
goingto berequired to alignwith Government policyandnet zero.

And then thirdly of course was the financial package.

Sincethen of course we've seen the final determinationand Ofgem have made some significant moves. We
arecurrently, as you can imagine, working throughall of that detail to make sure we understand the
implications and consequences for each of those three areas.

Ontop of thatas well, obviously there's the relevance of PR 19 andthe latestinformation that came up from
the CMA. So obviously we need to consider thatas well because there's some relevance around the financial
packagetheir views on that.

Butwhere weareatthe momentis, we're working throughthat. And you know we wouldn'texpectto makea
final decision until the back end of February earlyMarch, so we'renotina positionyetto have donethat. But
we will hopefully make a decisionby that sort of timeframe.

Okay, I'mgoingto gotoa question ontheweb. There's a question fromJennyfrom Citi. So canyou talkabout
Project Union and Cavendishin the context of RAV growth, or the level of investments and if thisisincludedin
RIIOT2?

So why don'tl ask Martin to talk about Project Union and Cavendish. Actually Martin youdo Cavendishand I'll
go backto Tony for Project Union.

Martin Cook, Business Development Director, National Grid Ventures

Rightthank youJohn, Cavendishatthe moment, no there's no plans for thatto bea RAV based investment.
Essentiallyitisahydrogen production and carbon capture facility down at the Isle of Grain, whichwould not
fall normallyintotheremitof theregulated asset base. So that would be development probably at this point
intimewe pursuein National Grid Ventures and not withinthe regulated business.

So I'll hand over definitely to Tony on Union.

Antony Green, Project Director, Hydrogen

Thanks Martin. Project Union, we're very much atthe concept phase, sotheworkinT2 isabout developing
the modelling, the strategy, andthe engineering aspects behindit. Wherel anticipateto gettois inthelatter
partofT2,to be looking at pre-feed andfeed, potentially on thefirst section of the network we'd be interested
in.

Sofroma capex pointof viewin T2 | don't see anything happening. It's morelikely to berightattheend of T2
into T3, that's the earliest | would anticipate we'd be looking forany capex. And that's justforthefirstphase.



Thesearegoingto bea number of phases. As | showed on my slidethere's five phases there, soit's over a
period of time.

John Pettigrew, Chief Executive Officer
Okay, thankyouTony. Therearea couple of questions that have comein on the web, whichl'm goingto sort
of aggregatetogether, which is reallywhat's theimpact of all theseinitiatives on customer bills.

So perhaps| could askCordi perhaps to give a US perspective on how we see customer billimpacts given the
investments we talked about today?

Cordi O’Hara, Chief Operating Officer, US Gas

That's John. I meanit's early days, as | thinkSheri has laid out, clearly the cost of RNG and hydrogen
productiondepend on the feedstocks used to create these fuels, includingthe cost of el ectricity. And wealso
know from key stakeholders thatthere are other considerations we need to considerin terms of bill impact,
including cost of connecting products to | guest network. And asyou knowimpact on customer bills is
something we've got to be particularly mindful of, particularlyin the recent context of COVID.

So we areworkingthrough the details of how we can better understand the cost profiles, build, and work
through that with regulators into our rate cases and also consider how we can create different market
mechanisms whichdrive downthe costs to the customersinterms of integrating these low carbon fuels.

John Pettigrew, Chief Executive Officer
Thanks Cordi. Onefor Martin here, sol'll go straightto you Martin. The Governmentsaidthey'll provide £1bn
to CCUS infrastructure, could you update on this supportand how NG benefitfromitandthetimelineforit?

Martin Cook, Business Development Director, National Grid Ventures

Thankyou, John. Inrelationnot one of the questions we had earlieractually. Inthe early drafts of the
business models thereisthe concept that the development and growth of the carbon capture networksin the
UK will need to be supported, because obviously from dayone, notall customers willbe connected.

Sothere's a variety of ways that £1bn can be used | think to supportthe carbon capturesector. Firstly,a)to
prop up thestartof the carboncapture networks thatare going to be built, and also maybe to earmark some
fundingforlet'ssay risk of a first kind in this market, especially with offshore technology. Sol meanthat£1bn
fund and theavailabilityofitis very welcomein the CCUS sector.

John Pettigrew, Chief Executive Officer
Thanks Martin. There’s a question here which I’ll start with Tonyin the UK. Butl’d also like to geta US
distribution perspective, sol’ll ask Sheri as well.

The questionis, as we targets are fully decarbonised by 2050, will our UK gas transmission networkonly
transmit hydrogen by 2050instead of 20% max? If yes, how would the gas distribution network manage a
progressiveincrease of that blend?



And then similarly askthe same questionin terms of managing that progressiveincreaseinthe US gas
distribution. So Tony perhaps you couldtakethe UK partof that.

Antony Green, Project Director, Hydrogen

Okay thanks John. So | think the key thing hereis what does a system transformationlook like atan overall UK
level. And thisiswherel think we've gotto consider a mosaic of solutions as regards to the future of heat
wherethere’s a rolefor some el ectrification, there’s a role for some gas, the future of gas, district heating for
exampleandother sources.

So | think from a conversion point of view where our current thinking is, we'll start with the backbone and then
gradually convertoutfromthat. Thatwill allow usto do a phased conversion of distribution networks among
the piece. | wouldanticipate weallstartatblends andthen workincertain pipelinesto 100% anddo thatin
both transmissionanddistribution.

So we've got to choreographhow we do this because as we move up to the network to hydrogen, we’ve got to
retain network resilience on boththe natural gas network and the hydrogen network. So we’ve gotto be very
careful how we do the crossoverandwe’re working with BEIS at the momentregardingthis whole system
transformation piece asto whatit needs to look like andall the various components. So a workinprogress
John.

John Pettigrew, Chief Executive Officer

Thanks Tony. Aquestion that!’ll throw over to Cordi andSheriactually. What's your outlook for unifying
hydrogen policies, federal over inthe US? Is it manageable to generate bipartisan support for policy
commensurateto the UKand EU policy? Perhaps ata unifying federal policy whatsort of skills do we achieve
atastatelevel? Cordi, would you like to startand then Sheriifyou wouldlike to addanything that would be
great.

Cordi O’Hara, Chief Operating Officer, US Gas

Yes, thanks John. So we've been doinga lot of work with all of the relevant regulatory bodiesinorderto
progress different decarbonisation pathways, and then how we can advance the thinking and funding around
that. | know Sheri wanted to share some of the detail on that.

Sheri Givens, VP, US Regulatory and Customer Strategy

Absolutely, thank you. So President Bidenwas justsworn in yesterdayas weall know, he has a very aggressive
climatechange agenda ahead of him. And heactuallyre-entered usintothe Paris Climate Accordwhichwill
be effective on February 19%. So we’re working with some of his advisors and some of the administration
peopleto talk about decarbonisation at that higher level.

We'realsoworking with our federal congressional members, talking withthem about decarbonisation from
the gas network, talking to them about hydrogen, making sure they understand where we are along this
pathway alongourjourney. And we're likewise talking with our state regulators helping them understand why
is the capacity for hydrogen inour network and inour systems.



And as we work through these different demonstrations, these different research projects with the partners
thatl’'ve mentioned, we’ll be providing results and information on all of the work that we’re doingto really, so
our stakeholders can be educated and informed on where we're progressing with hydrogen going forward.

John Pettigrew, Chief Executive Officer
Thanks Cordiand Sheri. I’'ve gotanother questionon the web here. So whatdo weseeis the biggestsource of
energy for green hydrogen production in Europe? Perhaps Martincould you takethatone?

Martin Cook, Business Development Director, National Grid Ventures

Thankyou, John. Yes, referencing back | think to an earlier question. The ambitions of the UK in terms of
growingits offshore wind penetrationin the next ten years will meanthatby 2030 we’relikely to see quitea
lot of excess windattimesin the UK attached to the system.

I think most people envisage atthatpointin timethatthatelectricitycan be used to split water basically and
generate hydrogen from oxygen. Thatwill become a majorsource of green hydrogen atthatpointintime. So
thatl thinkisthesimpleanswer.

We may seesolarcominginto playatsomepoint. Butatthe momentitlookslikeifwe getthe systemand
design rightthen green hydrogen, the majorsource of that could be offshore wind in the future.

John Pettigrew, Chief Executive Officer

Thankyou, Martin. I've gota very specific question it’s from Mark at Credit Suisse. I’ll hand itto you Tony, but
itmightgo back to Martinactually. Butarethereany surplus gastransmission pipeline assets thatcould be
used for CCUS, e.g. therearefour pipes to go throughScotland to St Fergus, can one or two of them be used
for CCUS?

Martin Cook, Business Development Director, National Grid Ventures
Thanks John. | think Tony wouldyou like to; you’reinvolved directly insome of this?

Antony Green, Project Director, Hydrogen

Yes, we areactually and that’s a question we’'ve been asked as part of the Acorn Project which is the cluster
based out of St Fergus. And as people will be aware one of our feeders has previously been looked at for
potentially carrying of carbon dioxide. And the questions reopened becauseif you wantto decarbonise
Grangemouth how do youget hydrogentoit, or how do you get CO2 awayfromit?

So we've actually submitted as one of the project partners actually on the Acorn Project for ISCF phase 2
funding. Andif we're successful with that we will be doing some of the analysis overthe nextyear to provide
some moreinformation on that, into the AcornProjectandreally look at the feasibility of that. So workin
progress.

John Pettigrew, Chief Executive Officer



Thank you. Question from Verity from HSBC. Fromthe White Paperandthelack of technologyspecific2050
outcomes, do you think the Government has a blueprint, or is a case of whoever devel ops the viable projects
relaxesthefundingandbe partoftheplan?

I think | understandthe questionVerity. | mean | think from my perspective particularly when | look through
the white paper you canseethe different pieces of the jigsaw inwhichthe governmentis making a further
commitment to various technologies.

So clearly, they setoutan ambitionfor 5 gigawatt | thinkit was of production for hydrogen by 2030. | mean
relative to energy consumptioninthe UK that’s relatively small, but nonetheless there’s a commitmentand
obviouslyhydrogen’s an important part of the future.

Similarlywe’ve seen the commitmentsin nuclear. And as Martin’s talked about todaywith the £1bnof
supporttothe US. We'restarting to seel think where Governmentis indicating the technology should
develop over thenext 10, 20, 30 years.

Interms of the blueprint| sort of agree with youthatitislikely to be quite a competitive processifthat’'s what
you mean. Interms of who wins those projects specifically then itis likely to be the most competitive players
inthosedifferent technologies.

Butl do thinkthatthey arestarting to indicate whatthe shape of energy and energy policylooks like for the
nextfew decades.

Nick Ashworth, Director of Investor Relations

Nadia, I'mjust conscious of time, we've only gota few minutes left. Arethereany moreon thelinebecause
we've got plenty coming throughon the web, but | justwantto make sure we've answeredall theliveones as
well.

Telephone Operator
We currentlyhave no telephone questions. Oh waitwe’ve justhadone pop up from Fraser Mc Laren from
Bank of America. So Fraser please go ahead.

Fraser McLaren, Bank of America

Good afternoon. Many thanks forthe presentation. Justthree quick questionsifl may. Justto beclearisyour
viewthat20% hydrogen is notanabsolute maximum for households, andthat 100% maybe possiblein time?
And arethereany clear technical differences between the UK and US distribution networks that you know
aboutatthe momentthat maybe determine progress?

Number two is that| noted thatthe Future Gridtestisina very remotearea. | assumethat’s atleast partly
because of safety issues. Sojustwondering whatarethelargest concerns on safety, and what work needs to

be donespecifically to address these?

And then finallyas we're speaking about gas, canl ask when we should expect news on the KEDLI / KEDNY rate
case? Thankyou.



John Pettigrew, Chief Executive Officer

Thankyou, Fraser. | think that was four questions actually. So I'll take the fourth oneandthen I’ll ask the
teamto respond to the others. Sointerms of KEDLI / KEDNY, we continue to have settlement discussions with
the PSEin New York. I think| said atthelastset of results, we remainhopeful that we will get to a settlement.

The challengethat wearetrying to work with the PSE on is reflect on the fact that COVID has had a significant
impacteconomicallyon New York. Butatthesametimethe PSEand wewould like to do a significantamount
of investment, notjust for safety andreliability, but also to start to adapt the networks forsome of the things
thatwe’ve been talking about.

So the conversation is really how we shape that capital programmeto reflect the fact that customers over
certainly thisyearandnextare going to struggle with anysignificant rate increases. So we're trying to profile
that capex andfind a way of getting to a sensible settlement. And I’mstill hopeful that we will getto that
outcomevery, very soon.

Interms of your three questions, I’ll ask Tony to take the first one which isaround whether 20%is a maximum
or not. And then perhaps Sheri perhaps you could talk about whether yousee any differences indistribution
intheUKandtheUS. And Tony ifyou could also pick up the safety question when youanswerthe20% one,
thatwould be helpful.

Antony Green, Project Director, Hydrogen

Yes, absolutely will. Sothe20%is referencing the blend of hydrogen we believe we could putintodaywithout
impacting the burners andswappingout the boiler that’sin people’s homes. To go higher than that would
requiresomeretro fit of boilers within people’s homes to be ableto go up to that 100%.

The good news isthat Baxi and Worcester Bosch both have hydrogen ready boilers alreadyin their labs,
they’realready in demonstrationformatthe HY Street houses up atSpadeadam. And wherethey wantto get
to is beingableto deploy these as soon as possible into the market so you couldactually buya hydrogenready
boiler. And when the switchover occurs youjustchangetheburneror flipthe burneranditcan moveacross.

The questionaround theremotearethatwe’redoingthetesting. There’s afew good reasons behinditand
why we're usingthat particularsite. Spadeadam has actually been usedby British Gas researchand
developmentgoingbackasfaras1976. It'swhereall the fundamental gas tests forthe UK were done. Soit’s
notatypical thatwe would actually usethatsite. Itisinthe middle of nowhere, itis well used for doing safety
related tests. And clearly when we aretrialling assets in a new way, we do need to make sure we’ve gotthose
safety aspects as people have noted on some of the questions. There are safety aspects of working with
hydrogen andwe need to make surethatwecan operatein asafe environmentto do that.

John Pettigrew, Chief Executive Officer
Thanks Tony. Sherry, couldyou pick up the technical difference one?

Sheri Givens, VP, US Regulatory and Customer Strategy

Surelohn. Solamnotaware of any technical differences between the US and UK infrastructure, I’d have to
check with our engineering team on that specifically. But! willsay that we are working activelywith our many
partners to understand what those blending limits arein the US, whether it's 2%, 10% or 20%. And hopefully
inthenextyear or two we’ll haveinformationfromthose studies withthose partnerships to beableto
produceandshare moreinformationon what we think our blend rate mightbe.



John Pettigrew, Chief Executive Officer
Thanks Sheri. I’'m going to take just one final question because | think we're out of time.

How much capex do we expect to beapplied to scale theseinitiatives?

I think I referenceda little bitthe answerto this question earlieron. | think our perspectiveisthatover the
next couple of years we've gota hugeamount of work to do to understand the technical solutions to run these
pilots. And fromthatwe’ll geta much better perspective on what capex we need both in ourdistributiongas
businessinthe USand ourtransmission businessinthe UK.

As | saidbecause we see gas having a verylong-term future the levels of capex are going to be a mixture of
whatwethen will need to do to renew and replaceandto asset health investmentas you do with any
network. Butatthe sametimedependingon the outcomewe will need to invest or repurpose for whether
it's blendedhydrogen, renewable natural gas, or other solutions.

And then outside of that we're very optimistic for investment opportunity particularly in the National Grid
Ventures business. Whetherit’'s the CCUS clusters or whether it’s the Cavendish Project that Martintalked
about. Both of those projects will bein the several hundred million pounds type level of investment,so a
significantinvestment which wouldaddto our investor proposition as we ook to grow the Group by 5 to 7%
going forward.

So with that Nick I think we’ll probably handitbackto you.

Nick Ashworth, Director of Investor Relations

Thanks John,andthanksto all our speakers today. And thankyou all for your questions and interestin today’s
topic. | recogniseit’sa massive topic, we received anawful lot of questions online which we’ve not been able
to get through me and theteam will workthrough those questions andget back to you inthe coming days.

You’ll alsoshortlyreceiveanemail whereyou canprovide feedbackon today’s events as well as thoughts for
futureones.

And with thatin mind I’'m pleased to say that the next live Grid Guide To event will take placein Q2, with the
focus onourroleinthedecarbonisation of transportinthe UK and across the US North East. So we hope

you’ll beableto joinus then.

So as alwaysif youhave any questions or queries please reach outto meor any member of theIRteam. So
thatjustleaves meto say thanks forlistening and we hope to see you soon, goodbye.

END
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