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CEO Foreword

1. Welcome toour secondPerformance documentof the
RIIO T2 price control period. In this report, we will
focus on what we have delivered against our
allowances in 2022/23. We will alsoprovide context on
the backdrop for our performance this year, as well as
looking forward to the rest of the RIIO T2 period to
identify key areas of focus for the remainder of the
price control.

2. |l am pleased to report on a transformative time for
National Gas Transmission, following the completed
acquisition of a 60% equity stake in the business by the
consortium comprising Macquarie Asset Management
and British Columbia Investment Management
Corporation (31 January 2023).

3. This significant investment is a vote of confidence that National Gaslransmissionwill play a
leading role in the UK's energy transition. It enables us t@ontinue to support the expansion
of hydrogen's role in the energy mix b deliver a competitive edge for the UK, and to work
with the Government and Ofgem to maintain security of supply over the coming decades.

4. However, as a critical energy network we also encountered some of the greatest challenges
we have ever faced, driveng® L2 ®®t E® t}}Ilr _} t - _®t ¢ ¢q |
in the gas markets.

5. Despite this, we have made strong progress on the consumer priorities that underpin our
business: delivering reliable energy, affordable energyand sustainable enegy to our
consumers.

6. First and foremost, we also want to run a safe business. In 2022/23 we improved our
performance on our safety performance indicator of lost time incidents per 100,000 hours,
reducing the rate from 0.12 to 0.03.

Reliable Energy

7.  Theflexibility and reliability of our network keeps homes warm, industry fuelled and the
lights on E the safety and reliability of our supply is our first priority. We have achieved 100%
reliability in 2022/23 despite a substantial increase in asset maintenance activity as we
worked to enhance the resilience of our network still further ahead of a challenging winter.

8. To maintain this high standard throughout last year we carried out enhanced winter
preparations even in the high heat of summer: our engineersarried out vital pipeline
inspections, digs and maintenance around our networks ranging from Westminster to the
North York Moors National Park.
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Our maintenance programme made us all the more resilient when it came tevinter and
enabled us to maintain highlevels of export through the gas interconnectors to Belgium and
the Netherlands. An extraordinary supply and demand pattern, driven by volatility in global
gas markets, continued throughout 2022/23. We exported sustained flows of gas into Europe
throughout that period via our compressor and terminal network in eastern Englands
regularly sustaining flows of 75 million cubic metres every day to the gas interconnectors
with Belgium and the Netherlands, and accounting for more than 15% of European gas
storage by the end of 2022.

Unusually large entry and exit flows continued throughout the financial year. A record 26.2
billion cubic metres of liquefied natural gas (LNG) came into Britaitt ®ilford Haven and Isle
of Grain terminals: up 53% on the 17.1 billionubic metres in 2021/22. Meanwhile, 20.3 billion
cubic metres flowed out to the Netherlands and Belgium through the two interconnectors
from Bacton terminal in Norfolk. The volume of these exports was four times greater than the
volume we flowed to Europein 2021/22 and represented a substantial operational challenge
to the way we manage and maintain the transmission network.

Playing our part in security of supply is essential to meand my leadership teamand sol am
grateful that we can continue to work closely with our governmental and regulatory
stakeholders, our supply chain and other partners to enhance supply security for British
consumers in future winters or emergencies. In October 2022 we completed our annual
network emergency exercise €Exercise DegreBinvolving hundreds of participants from the
industry, government, and regulators. The exercise enabled us to practice responses up to
and including a National Gas Supply Emergency, an event that the UK has never sedn.
addition, we are working closely with the UK Govenment and Ofgem on how we ensuregas
supply, and the transmission network can be resilient to future challenges.

Sustainable energy

National Gas Transmission is at the forefront of leading a transition to cleanfair, and
affordable energy. To deliver on our vision, we have a clear strategy for how we will manage
and operate our business for longterm sustainable benefit. We are fully committed to
ensuring sustainable and ethical practices through continuous evaluatio and enhancement
of our operations. Our goal is to promote sustainable, inclusive growth for our customers,
employees, andbroader society. To achieve this, we have implemented a robust
improvement program that actively encourages stakeholder participatian, challenges our
practices, and leverages our business intelligence to gain deeper insights.

As a new stand alone business,National Gas has an ambition tosupport the reduction of our
direct and indirect greenhouse gas emissions to Net Zero by 20. This is a change to our
previous ambition of 2050 which was in place under National Grid Group/Ve are focused on
our wider responsibilities beyond meeting our key performance indicators by acting as a
responsible business and doing good in the communitewe serve, such as through our social
partnerships or our employees volunteering for charities across the UK.
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14. We also made great strides in developing a hydrogen future. Our FutureGrid test facility at
Spadeadam is planned to complete in November 2023; ad last December we submitted
plans for the initial phase of a hydrogen backbone in the UK, known as Project Union. We are
grateful to Ofgem for approving funding during the spring for this project, which will support
further feasibility work over the next 12 months on a proposed 2,000km hydrogen
transmission network.

Governance

15. Our new Board was established on 31 January and to support the new Board we have
created a new board governance framework applying the Wates Corporate Governance
Principles for large private companies.

16. | strongly believe that National Gas Transmission has the right tools and services available
and the right capabilities through our people and supply chain partners, to continue
operating safely and delivering reliable energy for al customersE improving energy security
in the near term and progressing towards a cleaner energy future.

Jon Butterworth

(CEO, National Gas Transmission)
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Executive Summary

This document describes our financial and operational performanceagainst the consumer
priorities we have committed to deliver as part of the RIIG T2 Price Control.

Within the regulatory year the sale of a majority stake in the National Gas Transmission
(NGT)and Metering businessby National Grid Plchas concluded Thishas led to National
Gas Transmission and Metering becoming atandalone business.

National Gas Transmissionand Metering BusinessSale

On 18 March 2021, National Grid Plc announced their plans to sell a majority stake in the UK
National Gas Transmissiorand Metering business. On 31 January 2023 National Grid
completed the sale of a 60% stake in National Gas Transmission Holdings Limited (including
subsidiaries National Gas Transmission and National Gas Metering) to a Macquari¢ed
consortium, which includes BCI of Canada. National Grid remains a 40% shareholder in the
business.

Ahead of the transaction, National Gas Transmission was established as a standalone
business within National Grid Plc and operated as such awaiting the final regulatory
approvals ahead of the transaction. The period operating as a standalone business gave
confidence to the effectiveness of the separation. Some elements of the standalone business
are operating under a time-limited Transitional Service Agreement (TSA) for which strong
Governance arrangements have been established between National Grid Plc and National
Gas Transmission to govern the interaction and service provision. The majority of these TSA
services relate to our IT infrastructure for which we have a mature IT separatin programme
to enable a full and timely TSA exit.

The transaction on the 31 January 2023 has related to the tofdevel Governance of the
business with the incoming majority shareholders and has not impacted the operational
elements of the business which wee already standalone and have continued with a clear
focus on delivering our RIIGT2 commitments enabling us to grow our output inyear two of
RIIO- T2. We continue to forecast to deliver our outputs across the RIIOr2 price control and
are confident that + s | I g¢ -jJE® g¢h2® ,t}} | _g}l

5

Os | l, ¢, | -®st?2 s_® ¢+ hs _ r || ?_xt ¢ _}
Conscience. Our new majority shareholders have an ambitious attitude towards
environmental responsibility which National GasTransmissionhas now adopted. National
GasTransmissionheld a consumer listening session in December 2021 to suppaoour
understanding of consumer views and attitudes. Community and social responsibility
questions were addressed in breakout room discussions on the practical approaches National
GasTransmission can take to support the communities it serves, and we have now used
these recommendations to formalise our socially responsible business strategy as a
standalone business Following the 2022/23 reporting year subject to the National Security

and Investment Act 2021,the Macquarie Asset Management and Britsh Columbia
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Investment Management consortium have increased their holding in National Gas
Transmission from 60% to 80%as of July 2023 National Grid Groupretain 20% holdings

Operational Context

The Russian invasion of Ukraine continues to have a significant impact on millions of people
across Europe and has led to an unprecedented change in the operations of National Gas
Transmission.

The conflict has impacted historic Europan gas supply chains, leading to an increased
requirement for alternative sources of gas as European economies sought and seek to replace
Russian gas imports. We have responded to these changes in customer requirements
reflected in different supply and demand patterns and increased demand, reconfiguring the
network to move gas West to East to facilitate European exports, with total gas exports from
the UK to Europe increasing by 4fold from the previous five years up to ~20 bcm/yr in

2022/23.

The increasein demand has also had the subsequent impact of increasing compressor
running hours by -55% compared to 2021/22, with run hours increased from 3502 hours up
to 54,781 hours in 2022/23, of which the majority of theadditional running hourswere
acrossthe summer months. This createdseveral challenges includingmanaging access to the
network for outages for asset health interventions and maintenance as well as the potential
for increased GHG emissions. It also highlights the importance of having flexible network
and associated resilience to be able to deal with unpredictable conditionsand meet

h2 ®+¢~1 -.E® 1] ®

Whilst Great Britain is not reliant on Russian gas for energy security to the same extent as
Europe, the resultant reduction of gas across th continent has created uncertainty and
volatility for energy markets with gas prices reaching record high levels and supply chains
and lead times for equipment substantially increased.

The rise in GB gas prices has driven changes in the way our customarse our network, for
example in 2022/23 as well as the increase in exports to Europae experienced suppressed
Local Distribution Zones (LDZ) demand which has contributed to a reduction of Bcm in LDZ
demand compared to 2021/22 as well as changes in industrial demand

Although LDZ and industrial demand reduced, there has been uncharacteristically high
demand on electricity interconnectors to Europe throughout the summer and autumdriving
additional demand for UK gas powered generation Europe have usecelectricity imported
from UK interconnectorsin lieu of using gas for power generationwhich hasin turn helped
themto replenish low storage stocks and provide supples to customers in the alsence of
Russian gas.

[ This also impacted our GHG emissions which is covered in more detail ectionVI.
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These evolving market conditions continue to present a number of challenges to the
operation of our network, but we have continued to assess and adapt to these conditions to
meet the needs of our customers.

Consumer Priority Delivery

In 2022/23 we have delivered good performancefor our customers against our three
consumer priority areas. These priority areas focus on the delivery of outcomes that our
customers and stakeholders have told us that they value the most. Tabl@ (Page 5)
summarises our performance against each indidual price control deliverable (PCD) and
incentive that sit within the consumer priority areas.

We were on target with all but three of our outputs that sits within the meeting the needs of
he ®2 ~1 - ] priority adea. |n 202282 B weke@tinuedto build upon the
progress we have made in previous years in our customgCSAT) and stakeholder (SSAT)
satisfaction ratings, achieving a score of 8.0 against a target of 7.80 for CSAT and3.69
against a target of 7.40. The CSAT scoreepresentsa small decreaseof 0.03 compared to

} _®+ °1| - BXRout®istill cohsiddraiply Higher than target, and the SSAT score is an
increase of 0.15 from the2021/22 score of 8.54.This performance has been driva by the
continued focus on ourannual engagement programme that enables us to engage with
customers and stakeholders across all our business prioritiegnd through the extension of
our strategic relationship management and Key Account Management (KAM) approach to
ensure we understandour customers at all levels across their organisations

We have also hadsuccessesn our maintenance and constraint management incentives
where we have continued to look for opportunities to improve our performance and have
achievedall of our incentive scheme targets. This has helped to drive added value for our
customers andstakeholdersby avoiding constraints and giving our customersunrestricted
access to the network.

It is worth noting that we exceeded our linepack incentive scheme target under thdinepack
performance measure element of theresidual balancing incentive scheme, but we did not
achieve our targets on the price element of the schemen addition, both the demand
forecasting D- 1 financial incentive and demand forecasting D2D5 reputation incentive
targets were not met this year despite severalinitiatives that were implemented to drive
performance such asimproved demand forecasting capability models for power stations.

The global economic and market conditionsdrove volatile gas prices, market uncertainty and
changing customerbehaviour which is causingus additional difficulties in meeting our RIIOG
T2 incentives andoutputs. To mitigate against these challenges, we are introducing several
improvements that will support and accelerate delivery in future years of the price contral

Despite this challenging backdrop, during 2022/23 we haveuccessfully facilitated the
delivery of 100% of gas requirements for our customeend made good progress against our
outputs related to the maintaining a safe and reliable network consumer priority . This
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includes progress againstdeliverables associatedwith our Cyber information technology (IT)
and Cyber operational technology (OT) programme of works

We have also made good progressvith the Bacton terminal site redevelopment project and
remain on track to deliver the Final Option Selection Report (FOSR) in February 2024 or
earlier'. During 2022 we identified two additional needs cases at the site related to dust in
gas flows via the Interconnector to Europe, and the risk of overmpressurisation from upstream
suppliers at three of the incoming pipelines. These risks were not known about at the time of
submitting our RIIO- T2 business plan. We are continuing to engage with Ofgem on holest
to proceed with these items.

Whilst we have made good progress and built upon the work undertaken in the first year of
the price control, for some of our price control deliverables (PCDs) in this consumer priority
area, notably asset health andphysical security, we have delivered lower volumes of works
than anticipated. This has been due to a number of factors includingglobal supply chain
challenges influencingavailability and procurement of critical materials (for example with
regards to asset heath, current global economic conditions haveincreased lead times for
valvesto 52 weeks), a shortage of skilled labouravailable in the market and the need to
defer some of our 2022/23 programme of works due to high summer flows resulting in
reduced accesso the network to take outages. Despite these challenges, we have taken
positive steps to accelerate delivery, implementing achangeto the delivery strategy to
increase the portion of the asset health interventions that can be deliveredy inhouse
resources and expanding our team through the recruitment of additional project engineers,
project managers, and work supervisorsThis, combined with the strategic planning we
undertook in the first year of the price control, means we are overcoming thesehallenges
and continue to ramp up delivery for the remainder of the price control.

We recognise the critical role that National Gis must play in helping the UK achieve its
ambitious environmental targets set out at COP26. In thesecondyear of RIIO- T2 we have

made positive steps in progressing the outputs that contribute to the consumer priority area

of delivering an environmentally sustainable network. In 2022/23 we have continued to
perform well against baseline targets for our environmental incentives ad the greenhouse

gas emissions (GHG) incentiveDespite an extremely challenging year, with high summer
compressor running hours and venting to support export of gas to Europe, our GHG emissions
were 2,287 tonnes, exceeding the incentive target. This levef performance has been
supported by a number of strategies including system control panel improvements, the

he +xt 2 =+t ¢ ¢q z=sl he¢~2-1 ®®¢- t s ttloptresultedr + -
in a saving of circa 300 tonnes of venting.

The compressor emissions projects that ensure our assets are complint with the Industrial
Emissions Directive (IED) have all been progressed throughotite year. In 2022/23 we have
submitted compressor emissiondOSR for five sites; V¢ - ~t r +¢ 0 <t rE® =°
and Peterborough and Huntingdon We received theFinal Decision forWormington in March

! Forecast delivery in early winter 2023/24 (subject to Ofgem agreement)
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2023. We are expecting the final decisions for the remaining compressor emissions projects in
2023/24 and will continue to have reguar engagement with Ofgemto ensurethe optimum
outcome for our customers and the environment is achieved.

We also have compressor emissionprojects in physical delivery at Peterborough

Huntingdon, and Hatton. At Hatton, the compressor wasdelivered to site ahead of schedule

in March 2023. The Compressor and Gas Turbine (GT) are now on their foundations following
initial installation and alignment works. At Peterborough all monitoring and testing tasks are
due to be completed inthe next quarter, with finishing touches to the site due to be

completed before the end of the year.For Huntingdon, commissioningand operational
acceptance of Unit D and E are scheduled for @23/24, with all remaining project activities
(road construction, drainage, lighting and final finishes) and demobilisation due to be
completed before the end of the calendar year

For redundant assets, we have physically delivered a further five outputsghis year taking our
cumulative total to nine outputs physically delivered across the first two years of the price
control. Whilst we are making steady progress in this area, we are behind where we would
like to be, with the current geopolitical conditions impacting our ability to gain access to the
network. We continue to look for opportunities to alignredundant asset activities with similar
types of work, to deliver our outputs as efficiently as possible and maximise outage
availability.

Innovation

In 2022/23 we have continued to focus on innovation, with a particular emphasis on projects
that can facilitate the UKtarget of Net Zero by 2050. Our innovation strategy consists of
three core RIGOE 6 ¢ _+t ¢ +s|l ~l ®1 e3t+ q¢- +sl| 32
e,lh_-g¢ t®l ) . | -r° M°®*x|l ~Eg | -¢zI|l h+z® ,t+*st
preparing for Net Zero by examining the suitability of hydrogen as a cleaner alternative to

natural gas and identifying what changes may be needed acrossNGTto facilitate this. We

also continue to maintain a core component of our overall innovation portfolio that looks at
increasing theefficiency of our day-to-day maintenance and operational activities, by

utilising innovative tools and methods, enabling us to deliver the greatest value for

consumers.

This year26 NIA projects were sanctioned and of these, 19 projectprogressedinto delivery
with a total spend of £4.0m. Highlights include the New Pipeline Al Route Planning project
which utilises an Al based tool or platform to enable the rapid exploration of pipeline routing
options for new pipelines, and the Hydrogen Deblending Feasilily project (Phase 2) which
seeks to understand deblending on the NTS with an engineering and market framework
focus.

With regards to the Strategic Innovation Fund (SIF) work, NGT have progressed Round 1
projects both at Discovery stage (10 projects) andAlpha stage (4 projects), applications for
the continuation of two projects to the Beta phase have been submitted and would start

National Gas Transmission | Our Performance| Issue: 1.0 | 2022/23 12/180
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55.

delivery in 2023/24, if successful. Applications for a further five SIF Round 2 Discovery
projects were made in November 202 with three successful at application and due to
commence in April 2023. In total, 2022/23 spend was £38m (this includes SIF projects in
which NGT supported as well as led).

A third innovation funding stream from RIIG T1, the Network Innovation Competition(NIC),
awarded NGT£9.7m in November 2020. The funding was for the construct of an offline
hydrogen test facility at Spadeadam for hydrogen testing as part of the FutureGrid

programme. Over the past year, the FutureGrid offline hydrogen test facility hadbeen
constructed and the commissioning process has begun. This is in preparation for testing:
firstly 100% natural gas in May 2023, followed by 2%, 5%, 20% and 100% hydrogen tests from
June 2023 onwards

All of the projects across the various funding streams tie into an overarching plan to
understand transitioning towards hydrogen and net zero. This is in support of our proposals
+¢ -l]12a2-2a2a¢®l 2 _-+ ¢qg £sl £-_ @®~t®®t ¢ . | £, ¢-

More information on all our Innovation projects can be found in Chapter VII. Innovation.
Net Zero

Our Net Zero strategy has an integral role to play in leading a clean, fair, and affordable
energy future for all in the UK. The strategy focuses on factkting the implementation of a
decarbonised energy system while providing energy resilience.

In all future energy scenarios, hydrogen as an energy vector has a key role throughout the
transition to 2050 and beyond. We are exploring transporting hydrogen s an alternative to
natural gas in the NTS to decarbonise heat, power, transport, and industry.

The Net Zero and re-opener development (NZARD) together with uset or lose-it (UIOLI)
funding, enables and facilitates early development work on strategic progcts. This early
work is critical to underpinning Net Zero re- opener projects.

In 2022/23 we undertook 13 UIOLI projects, eight of which were completed within year, and
spent £2.0m. Five projects have beencarried forward into 2023/2024. These projects are
discussed in more detail in Chapter VIII. Net Zero

In 2022/23 we submitted four applications underthe Net Zero PreConstruction and Small
Projects Reopener mechanism, these included a reopener for Project Union and three projects
related to methane emissions.

Project Union isour flagship project to create a UK hydrogen backbone, transporting 100%
hydrogen, while connecting hydrogen production and storage with end users. Through the
phased repurposing of existing gas transmission netwik infrastructure, the backbone will
h¢~2-t® EulEE ¢ EUEEE|~ ¢q -12a2-2¢®j] _@®@®I
methane transmission network, by the early 2030s.

We were awarded£5.6m in funding in addition to a company contribution of £0.6mto
complete a phasing strategy for delivery of each section of the hydrogen backbone, pré&EED
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activities for a full UK hydrogen backbone and development of hydrogen market enabling
activitie s.

Financial Performanae

Overall, our Totex spend in 2022/2023 was £414m compared to allowances of £5455m (in
2018/19 prices). The backdrop of underspend againstour allowances is due to several macro
and global challenges impacting our delivery of investments including critical material
procurement, ability to access the network to take outages together with sourcing and
retention of skilled labour in the UKmarket. Acrossall of our deliverables we are focused on
mitigating these challenges to deliver our RIIGT2 outputs.

Across RIIGT2 our like for-like Totex is planned to be £2,2503m against an allowance of
£2,2743m. This results in a forecasted spendelow allowances of £240m. Over the RIIGT2
period we plan to invest circa £1.36bn of Capex across our overall business which will further
increase when we agree the final options and cost allowances through the agreed reopener
uncertainty mechanisms. We are forecasting to spend above allowances in TO load leged
Capex, TO nonload related Capex, TO otheiCapex and SOCapex. This is being offset by lower
than forecast spend against TOnon-operational Capex, TOOpex and SOOpex.

In relation to our portfolio of reopener uncertainty mechanisms set out in our Bgulatory
Reporting Pack (RRP table 8.10 Pipeline Log, we anticipate the potential for our Totex to be
£3.1bn over RIIGT2 due to the forecast of investments needed to deliver improvements in
resilience, reliability and meeting our environmental emission®bligations. Our approach is to
signal these costs in our baseline Totex once we have certainty on scope and more accurate
h¢e®t t g¢-~_+t¢ g 3¢- |+ _~2a}tla 1 t h}2jl]j

Wormington Compressor emissions projectvithin our Totex and allowance forecast for RRP
2022/23.

Consumer Bill Benefit

We are acutely aware of the impact that high gas prices can have on consumers across the
board, and we are committed to delivering value for money with the services and
investments we undertake

Using our indicative calculation, in 2022/23 the portion of the consumer bill attributable to
National Gas Transmission was £7.99. This is an increase compared to 2021/22 where the
NGT portion of the domestic consumer gas bill wasestimated at £7.30. This increase was
caused by higher General NotriTransmission revenue in 2022/23 as a result of higher forward
gas market prices ahead of the year driving higher expected shrinkage costs

Key Risks and Looking ahead

The continuing conflct in Ukraine has added considerable uncertainty to the global gas
market and it is anticipated that t he associatedrisks and issueswill continue. Specifically,

the GB and European markets and therefore gas price remain sensitive to perceived or actual
changes in supply and demand drivers. Examples of this include: the extent of Asian gas
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jl~_ j r-¢, +s *st® °| - C®21| ht gt fromlCpvid), theq
level of EU storage stocks as we enter/throughout winter, LNG supply availability, new
floating storage regasification units (FSRUY coming online in Europe, weather and the levels
of European gas demand expected this winterEuropean gas @mand is impacted by
numerous factors including whether there is a cold winter and the extent to which renewable
and low carbon power generation are available to meetEuropean consumers needs and
minimise the use of Gas Power Stations. These factors alongith the general balance of LNG
supply and associated demand for LNGimpact price and may result in market volatility
throughout this reporting year.

Thevolatility within the energy markets and the ripple effect through the broader econony
has beenshown to impact many areas of our business, from the way we operate our
network, the availability of materials and the cost to deliver our portfolio of RIIO-T2
investments. The extent to which we are impacted over the rest ofRIIG- T2 could be
influenced by how much volatility persists.

In 2022/23, supply and demandhas beencharacterised by increased export to Europe to
meet shortfalls caused by the curtailment of Russian gasThe resulting higher summer
demand and changing flow patterns to a West to East direction, as well asintermittent
renewable supply and changing customer behaviour has highlighted the importance of
having assets that are flexible and resilientto adapt to evolving, and often rapidly changing,
conditions.

We will manage the impacts of these changesas effectively as possible to ensure that we
continue to deliver for our customers and ultimately consumersWe are working closely with
the Department for Energy Security and Net ZerfDESNY and Ofgem, as well as our
European counterparts,to mitigate potential future risks. We will also build upon the winter
preparedness improvements we initiated in 2022/23, carrying them forward and looking for
additional opportunities to enhanceour understanding of theenergy lbndscape going
forward.

Looking ahead, our key area of focugor 2023/24 will remain on delivering our RIIG T2
consumerpriorities through managing our ageing asset base, facilitating the Net Zero energy
transition by supporting developments towards a Hydrogen network, responding to the
dynamic cyber threat landscape and the efficient delivery of high value reopener projds,
such asthe Western Gas Networkand Asset Health reopenersThese reopener submissions
represent a significant area of workload for us as we focus our efforts on creating robust and
fully justified submissions that provide Ofgem with the confidence thd we are delivering the
right solution at the right time. We are also expectingthe Ofgem final decisions fora number
of the FOSR and reopenesubmissionsthat we made during 2022/23, within the next

financial year. These decisionswill provide greater clarity on the programme of works that

we will need to deliver.

Thesstrategic planning and surveying workthat we undertook in the first year of RIIO- T2 has
beeninstrumental in effectively prioritising workload, identifying bundling opportunities and
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optimising resource allocation We are already witnessing the positive impact these
measureshave had on our programmes of work, withasset health expenditure increasing
from £44.9m in year one to £65.5m in year two.In key areas where ve are currently still
behind forecast, such as asset health, we have put steps in place turther accelerate
delivery. These steps, designed to overcome the challenges in the procurement and labour
market, include reorganising our internal structure to complete more inhouse asset health
interventions and increasing our capacity by expanding our team bproject engineers. We
will continue to embed these improvements and look for further opportunities to drive
performance throughout the remainder of the price control.

The regulatory and policy landscape needs to evolve at pace to support the activities @eded
to drive a timely transition. We continue our work to support the development of the
regulatory framework.

Since September of last year, Ofgem has been leading work on the future systems and
network regulation (FSNR) which is an important activity toenable an energy system that
meets the needs of all energy consumers over the coming years. The gas network will
perform a critical role in maintaining the secure energy need of our nation across the
transition and beyond. And achievingNet Zero will require a smart combination of all
network assets,gas, and electricity alike.

Whilst hydrogen is out of scope in the FSNR, there are important interactions with the
development of the Hydrogen Transport Business Model which DESNZ is leading. There are
significant opportunities to drive value to consumers through leveraging the comanagement
of natural gas and hydrogen, enabling a balanced position on risk andeward, and keeping
costs down for consumers today and tomorrow.

The role of a hydrogen network in esuring security of supply and optimising network
infrastructure is key to delivering a decarbonised power network by 2035 lowering
emissions from industrial clusters in the later 2020s and beyond and providing low carbon
energy for transport and potentially heat, enabling the transition to Net Zero.

Theflexibility and reliability of the gas transmission system in meeting the challenge of
supporting the European energy marketn the last financial year, further highlights the
essential role the network days in mitigating both foreseen and unforeseenevents that can
fundamentally impact the way energy is supplied and usedIt has raised questions around
the right capability and resilience levels of the network going forwards in the medium and
long terms to support the UK through the energy transition DESNZthrough the publication of
Powering up Britair?, have highlighted the need for increased focus in this area through
firstly, the need for a mediumrange Gas Supply Scurity Assessmentto be developed this
year. Secondlyby reviewing the existing gas infrastructure standards that inform network

2 CCC. (March 2023). Delivering a reliable decarbonised power systerelivering a-reliable- decarbonised power- system.pdf (theccc.org.uk)
3 Powering up Britain. https://www.gov.uk/government/publications/powering - up- britain
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capability and reliability. Thisreview by UK Government is expected to commence this
financial year and will be supported by NGT

There are significant external policy and regulatory developments underway which sit
alongside these activities. These include thdroader role of the Future System Operator,
Regional System Planners and development ai Centralised Strategic Network Plan.There is
a significant amount of work to be done to ensure effective and holistic operation across the
various developments.

Looking ahead, next yearwe will be focussing onthe development of an ambitious and well
justified regulatory business planfor our next price control period We have mobilised a
programme of work to deliver our plans to Ofgem, by December 2024. The business plan will
be our first with new investors and under our new company nameand it will set out the level
of investments requiredfor the next regulatory period, which we expect will run from 2026 to
2031. The business plarwill continue to be aligned to the needs of our stakeholdersand

users of the network.The plan will be designed to deliver our stakeholder priorities through
managing our ageing assets whilst facilitating Net Zero and the transition to a Hydrogen
network. We have multiple working groupsin place for various internal stakeholders to come
together and share progress anddeas and are excited to move forward with the plan build.

Our business plan will consider the implications for the short and longer term needs by
developing the hydrogen transmission system of tomorrow. It is anticipatedthat demand for
natural gas will start to decrease as we move towardsNet Zero. The period towards the end
of the decade will be critical if we are to meet our interim targets and Net Zero by

2050. With hydrogen, we can support the development of renewale sources like wind and
solar E providing energy in the depths of winter when sunlight is at a premium and in the
height of summer when the wind is not blowing. By using our existing infrastructure and
expertise, we are proud to play a leadership role indelivering a clean energy system of the
future and realising ourNet Zero ambitions. Significant interdependencies exist across
methane, hydrogen,and electricity E therefore our business plan will look to optimise across
a common planning pathway for all these energy vectors. Including hydrogen requirements
within the gas sector will deliver consumer benefits in terms of reducing overall cost and
facilitating the necessary pace of the transition to Net Zero. We understand the vital role we
can play in decarbonising our own system and providing hydrogen solutions for the UK. This
will grow GDP, create skilled jobs and provide export opportunities to meet the economic
growth ambition for our country.

Lastly, we look forward to continuing our constructive andcollaborative relationship with
Ofgem. Proactively working to build on the current regulation framework to ensure we deliver
the best value for the end consumer, through meeting our regulatory obligations, developing
compelling re-openers cases that will ensure the right investments in the NTS to deliver
safety, reliable energy to our customers, and by helping to shape the next Price Control.
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Performance Summary

The table below summarises spend and allowances (baseline and uncertainty mechanisms)
for 2022/23 and for the five-year RIIO- T2 period.

The table and commentary in this section reference allowances that include Real Price Effects

(RPH, whereas commentay provided for each individual category of spend in the
remainder of this document excludes the impact of RPE.

Activity FY23 FY23 FY23 5 Year 5 Year 5 Year
Totex Allowance | Costvs Totex Allowance | Costvs
Spend Allowance | Forecast Allowance
(Em, (Em, (Em, (Em, (Em, (Em,
18/19 18/19 18/19 18/19 18/19 18/19
prices) prices) prices) prices) prices) prices)

TO Load 10.8 9.8 1.0 99.0 933 57

Related

Capex

TO Non 154.5 186.3 (31.8) 846.7 766.7 80.0

Load

Related

Capex

TO Non 8.6 27.2 (18.6) 945 123.0 (28.5)

operational

Capex

TO Other 59.6 94.6 (35.0) 240.9 235.2 5.7

Capex

TO Opex 111.9 133.0 (21.1) 5424 598.3 (55.9)

TO Totex 3454 450.9 (105.5) 1,8235 1,8165 7.0

SO Capex 17.0 31.7 (24.7) 173.9 144.7 29.2

SO Opex 49.0 62.9 (13.9) 252.9 313.1 (60.2)

SO Totex 66.0 94.6 (28.6) 426.8 457.8 (31.0)

Total 4114 545.5 (134.2) 2,2503 2,2743 (24.0)

Table 1 - Summary of 2022/23 and five year forecast spend and allowances
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In 2022/23 our Totex spend was £41M4m compared to allowances of£545.5m. Over the five
year RIIO T2 period, Totex is forecast to be broadly in line with allowances at £23bn.

Totex forecast and allowances include some spend for uncertainty mechanismsSpend and
allowances for the Western Gag~undedIncremental Capacityand Wormington projects are
included in the table above as the needs case has been approvedhe 2022/23 Totex spend
for asset health work at the St Fergus terminal is also included, but the allowances have not
been included at this stage as they are subject to needs case approval. RRfable 8.10
includes a list of all other re-openers we are expecting to submit, which ifapproved would
increase the total Totex spend and allowances over the RIIE period to £3.1bn. A further
breakdown of the key variances is detailed below.

TO Totex Overview

TO Capital Expenditure for 2022/23 was £23%m against total allowances of
£317.9m. Capital Expenditure for the five-year period is forecast to be £1281.1m against
allowances of £1,2182m.

Load Related Capital Expenditure was £10.8m against allowances of £9.8m in 2022/230f
this, £6.8m relates to Western Gaf~unded Incremental Capacityagainst £6.8m of
allowances under the relevant Uncertainty MechanismThe underspend versus the 2022/23
forecast is primarily the result of re- phasing the procurement of long lead time items (pipes
and valves) into 2023/24. Cumulatively this spend totals £9.2mln 2022/23£1.2m was
incurred on unfunded projects, principallythe Felindre VSD project, which results in
cumulative spend of £5.4m on Entry RIIOT1 Carryover works in RIIOT2 and accounts for
most of the forecast overspend versus allowances across RI}J2.

Non-Load Related Capital Expenditure was £154.5m, £31.8m loer than allowances
Cumulativeyear 1 and year 2spend is £276.1m, £29.7m lower than allowances. During
2022/23 we have experienced higher than expected difficulty in gaining access to sites due to
the role of the NTS in moving gas into Europe and procurement delays, resulting in a-re
phasing of work into RIIG T2 years 35. Whilst activity has increased year on year, Asset
Health expenditure was £51m below allowances (including RPES) in 2022/23 and as such, a
revised programme of delivery across years &b of RIIG T2 is being assessed, including the
involvement of our Operations and kpeline Maintenance teams to reduce reliance on
external contractors, as summarised in Chapter XI. In aggregate, spend across Bacton Site
Redevelopment Feed and Emissions projects is £15.1m lower than allowances, with activity
due to be completed in years3-5 of RIIO T2. This was partly offset by £24m spend on
Stopples and Recompression, largely reflecting a partial recovery of prior year underspend.

We have incurred £16.1m of expenditure at St Fergus (cumulatively £32.5m) against the
relevant Uncertainty Mechanism.

A further £35.3m has been incurred on RIIOL Carryover NorLoad Related projects in
2022/23 (cumulative £73.7m). This primarily consists of ongoing expenditure on
Peterborough and Huntingdon Compressor works (£66.0m). NGT continue to engagéth
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Ofgem on how best to provide the required level of network resilience and security of supply
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respect of proposed investment to comply with MCPD emissions legislatiorglongside

ongoing consultation surrounding Uncertainty Mechanism investment submissions for other
compressor sites.

85. Forecast RIIGT2 spend on NorLoad Related Capital Expenditure remains broadly in line
with allowances, with lower spend on Asset Healthof £25.5m offset by additional spend
relating to St Fergus Asset Health Uncertainty Mechanismat £32.5m. The£80.0m forecast
variance in the table above largely reflects expenditure on RIIOT1 Non Load Related Capital
Expenditure, principally on Peterboroughand Huntingdon compressor works.

86. Non-Operational Capex spend was £86m in 2022/23, £186m below allowances. Cumulative
spend is £40.0m (£32.6m excluding one off property purchases in 2021/22), £56.3m below
allowances. This largely reflectsIT programme spend being lower than allowances across the
first two years of RIIO- T2, reflecting additional system planning to determine the best and
most efficient solution given that projects are closely interwoven with delivering separation
from National Grid. Expenditure across the RIIOT2 period is expected to be broadly in line
with allowances as project spend accelerates in years 3 and 4 of RIKT2.1n 2022/23, a credit
of £3.1m has been received against 2021/22 unfunded costs in respect of a newrierprise
Resource PlanninggERM system, resulting in cumulative unfunded costs of £1.8m.

87. TO Other Capex expenditure was £59.6m, £35.0m below allowance3he underspend
against allowances across Physical Security Resilience, Cyber Resilience IT/OT awh
Operational Capex reflects additional planning processes being necessary to determine the
best and most efficient solution, notably in cyber programmes where the focus on proof of
concept and scalability of solutions to meet the NISD EU Directive comues and limitations
on outages caused by the impacts on the network caused by the situation in UkraindRI1O T2
forecast spend of £240.9m is £5.7m higher than allowances, primarily reflecting spend
carried over from RIIGT1.

88. TOOpex costs in 2022/23 wee £111.9m against allowances of £133.0mDirect Opex was
largely in line with allowances, with lower maintenance costs driven by utilisation of Gas
Operations resource, reduced use of agency staff and procurement efficiencies, offset by
higher fault maintenance costs caused by higher than expected levels of Linewalking and
DSEAR defects costs and Operational Property costs (£8n higher than allowances) driven
by a significant market- driven increase in own use electricity costsTO Indirect costs were
lower than allowances due to the net result of setting up an independent and efficient
operating model on separation from National Grid that isright sized for NGT. TOOpex is
expected to be £559m lower than allowances across the RIIGT2 period, reflecting the
ongoing impact of the factors noted above.
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SO Totex Overview

SO capital expenditure in 2022/23 was £17m, £14.7m lower than allowances (cumulative
spend of £349m versus allowances of £8.7m). This was primarily driven by ITCapex, with
this programme of work progressing at a slower rate than was previously forecast. This
progress mirrors that described above in the TO noroperational Capex section, where
additional time is being taken by the business as it attempts to both optimise the chosen
solutions and indirectly drive efficient spend.

SOOpex costs were £49.0m in 2022/23, £13.9m lower than allowances. Direct Opex costs
were lower than allowances, primarily due to new ways of working and ensuring the SO is
correctly resaurced across all teams and reducing reliance on agency resource, combined

with lower Market subscription and Xoserve costsSO Indirect costs were also lower than
allowances, again impacted by the setting up of an independent and efficient operating

model ¢ ®la_ - +£t¢ q - ¢ ~ighPsized fotNGTand lewertCNI spesd. SOE ®
Opex is expected to be £60.2m lower than allowances across the RIIKI 2 period, reflecting

the ongoing impact of the factors noted above.
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Table 2 - Outputs and incentive performance

Meeting the needs of consumers and network users

Our Output Description Output Type 2022/23 Target 2022/23 Performance
Customer satisfaction Undertake annual satisfaction survey with our customers QODI-F 7.8/10
Stakeholder satisfaction Undertake annual satisfaction survey with our stakeholders ODI-R 7.4/10
Deliver accurate day ahead demand forecasting (D-1) ODI-F 8.48 mcm average forecast error 8.97 mcm average forecast error
Deliver accurate demand forecasting at the two to five days
Quality of Demand Forecast ahead stage (D2 to D5) LO 13.70 mcm average forecast error 13.95 mcm average forecast error
Deliver benchmark performance for maintenance outage day
(including valve operations) ODI-F 11 days or less
Deliver benchmark performance for maintenance outage day 75% of NG driven customer impacting works
(excluding valve operations) ODI-F aligned with customer outages
Minimise National Grid driven changes to maintenance
Maintenance planning ODI-F 9.06 days change
Entry and Exit capacity constraint
management Meet constraint management target QODI-F £8.5m
Meet residual balancing linepark performance measure (LPM)
Residual Balancing target i i _ ODI-F <2.8 mem average daily change
Meet residual balancing price performance measure (PPM)
target ODI-F Difference 1.5% of SAP
Modernising energy data (digitalisation Set out our approach to using data and digitalisation to deliver Publish Digitalisation Strategy and action
strategy and action plan) benefit for our stakeholders and society LO plan

Maintaining a safe and resilient network
Our Output

Description

Output Type

2022/23 Target 3 Performance

Deliver our Baseline Network Risk Outputs (measured as long
term risk benefits (LTRB)) as a result of asset health

Deliver our Baseline Network Risk Outputs of

investment into our lead secondary assets using Baseline R£200.77m (across three risk sub- Increcise in NARMs work delivered in 2022/23 in comparison to 2021/22. On track to
Network Asset Risk Metric (NARM) NARM allowances. PCD categories) by the end of RIIO-T2. deliver 5 year output

Deliver cyber resilience programme related to Cyber Operational Year 2 cyber programme complete. Delivery of Control Systems impacted by global
Cyber resilience OT Technology PCD UIOLI Deliver Year 2 PCD deliverables market conditions

Deliver cyber resilience programme related to Cyber Information Year 2 cyber programme complete. Some elements are behind the original schedule
Cyber resilience IT Technology PCD Deliver Year 2 PCD deliverables but overall NGT expect to complete existing outputs within the RIIO-T2 period

Deliver physical security upgrades at sites designated as
Physical resilience Critical National Infrastructure (CNI). PCD Deliver PSUP requirements by 2026
Annual Network Capability Report Publish annual ANCAR document LO Publish report for 2022/23

Run the annual exit capacity process in accordance with the Run annual exit capacity process and submit
Exit Capacity Exit Capacity Planning Guidance (ECPG) LO Exit Capacity Allocation Report

Slower progress on some deliverables as we further refine delivery approach. Some

Asset health non-lead assets Delivery of agreed AH non-lead assets volumes PCD deliverables tracking ahead of total volumes. On track for 5 year output

Deliver a Final Options Selection Report (FOSR) and Re-opener FOSR Delivery date Feb 2022, Reopener date
Bacton terminal site redevelopment submission PCD Sep 2023
King's Lynn subsidence Delivery of Re-opener submission PCD Delivery date 31/03/2022
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Delivering an environmentally sustainable network

Our Output Description Output Type 2022/23 Target
Greenhouse gas emissions (venting) Meet greenhouse gas emissions venting targets ODI-F <2,897 tonnes for 22/23
Meet our targets for the amount and the cost of the energy we
NTS Shrinkage use to run the network ODI-R N/A for 2022/23
Annual Environmental Report Publish an Annual Environmental Report LO Publish Oct 2023
Deliver our Baseline Environmental Incentive 12% reduction in operational transport
targets emissions against baseline level of 1748
Reduce operational transport emissions ODI-F tCO2e
3% reduction in business mile emissions
Reduce business mileage emissions ODI-F against baseline level of 1608 tCO2e
Reduce office and operational waste recycling ODI-F 52% of office and operational waste recycled
3% reduction in office waste against baseline
Reduce office waste ODI-F level of 54.6 tonnes
3% reduction in water use against baseline
Reduce office water use ODI-F level of 7,380 m3
1.4% increase in natural capital valuation
Increase the environmental value of non-operational land ODI-F against baseline level of £32.92m
Increase the biodiversity net gain on new network projects ODI-F N/A
Decommission 80 redundant assets/asset sites, five customer
Redundant assets sites and four compressors PCD Delivery date Mar 2026
Needs case submission and FIOC Project Direction submission
(Re-opener allowance request) for in-flight Western Gas
Incremental Capacity Network project (Milford Haven PARCA) Re-opener Needs Case submission June 2021
Deliver a Final Options Selection Report, long lead items and FOSR delivery date May 2022, Reopener date
Compressor emissions - Wormington Reopener submission for Wormington PCD Nov 2024
Deliver a Final Options Selection Report, long lead items, and FOSR delivery date Oct 2022, Reopener date
Compressor emissions - Kings Lynn Reopener submission for King's Lynn PCD Apr 2025
Compressor emissions - Peterborough and |Deliver a Final Options Selection Report, long lead items and FOSR delivery date Dec 2022, Reopener date
Huntingdon Reopener submission for Peterborough PCD Jun 2025
Deliver a Final Options Selection Report, long lead items and FOSR delivery date Dec 2022, Reopener date
Compressor emissions - St Fergus Reopener submission for St Fergus PCD Jun 2025

Hatton

Deliver emissions compliance at Hatton with a new unit scoped
and procured to deliver 41MW mechanical output power.

PCD

Delivery date Mar 2025

Key

2022/23 Performance

3% increase in operational transport emissions against baseline to 1797 tCO2e

9 Redundant Asset outputs have been physically delivered in total, pending project
close out. 3 outputs are no longer redundant due to an external customer impact, 13
condensate tank outputs are being reassessed to determine the most appropriate
intervention due to a change in risk. All remaining outputs are on track to be delivered
by year 5.

B8 £ Missed an annual output and forecast to miss the remainder of our fiveyear output commitment

Amber E Missed annual output but on target to progress towards the remainder of our fiveyear output/successful achievement of annual output
and risk of failure of the remainder of our five year output
GreenE Successful achievement of an annual output and on target to meet the remainder of progress towards our fivgear output commitment
Blue E Output delivered
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II. Operational Context

As the sole owner and operator of the Gas Transmission network in Great Britain, National
Gas Transmission manages the dayto-day operation of the NTS including the residual
balancing of the network, maintaining system pressures, and asuring gas quality. Our
performance in 2022/23 is contextualised by the continued evolution of the operational
challenges the business has faced during the financial year.

The war in Ukraine which started towards the end of the last reporting cycle (Fetuary 2022),
has had a significant impact within this reporting year and has led to unprecedented change
in the operation of National Gas Transmission. Supply chains and lead times for equipment
increased, gas prices increased and the operation of gas netwdss across Europe moved from
an East to West to a West to East direction. This was also felt in the UK where gas flowed
from across the UK to the East coast where Interconnector and BBL connect the NTS to
Europe.

Despite this challenging backdrop during 202/23 we have facilitated the delivery of 100% of
gas requirements for our customers. Achieving this level of performance required us to
continually adapt to the changing use of the network by our customers. We saw significant
changes in the operation and $age of the NTS, including maximising exports to Europe
(above obligated levels for much of the summer and autumn) and large gas for power
demand swings between days. These changes were influenced by global markets, such as:

1 Low storage stock levels in Eunpe with much reduced Russian gas supplies to Europe
impacted the replenishment of storage levels and supply to customers,

1 Gas prices at record high levels with significant price differentials between UK and Europe
(as detailed in Tables 3,4 and 5)

1 High demand on electricity interconnectors to Europe throughout the summer and autumn
driving additional demand for UK gas powered generation.

Facilitating European exports throughout the summer and into the winter was a challenge to
the operation of the NTS. W transported ~20 bcm of gas from UK to Europe, compared to ~4
bcm in previous years. With such a large demand at one single point (Bacton Exit IP), the
whole network was configured to move gas in that direction.

This increased compressor running hours,yb054% compared to 2021/22, across the fleet to
manage the gas flow and the subsequent increase in supply. Compressor run hours increased
from 35,602 hours in 2021/22 up to %,781* hours in 2022/23, of which the majority of these
additional running hours were across the summer months. The additional compressor hours
increased at a higher rate than the associated demand due to having such a large single

point of demand at Bacton Exit Interconnection Point (IP). Overall total demand across

4 These are the highest annual run hours we have experiendesince 2017/18. Increased runhours have also impacted
our GHG emissions which is covered in more detail in Sectiof.
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2022/23 increased b 92.8 bcm, including 20 bcm of exports to Europe, compared to 80.7
bcm in 2021/22.

Financial Year Compressor Use

cumulative running hours (Excludes St Fergus)

45K

40K

35K

30K

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

Financial Year W 202112022 W 20222023

Figurel1 - Compressor Running Hours 2021/22 vs 2022/23

Supplies of gas into the UK remain diverse, with UKCS, Norway and LNG making up thelk
of the gas supply into the UK during 2022/23. The largest change was the increase in LNG
supply from 16.5 bcm in 2021/22 to 25.5 bcm in 2022/23. UKCS alsocreased from 29.1 bcm
to 32.3 bcm, but Norway remained at similar levelswith extra Norwegian gas being supplied
directly to Europe Storage supplies are typically used to respond to on the day imbalances,
there was a small increase of 1.1 bcm in storage withdrawal in 2022/23 compared to
2021/22.

national gas
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Figure2 - Total UK Gas Supplies 2021/22 compared to 2022/23 (bcm)

Our winter supply position was aligned to our winter outlook which forecasted that UKCS,
Norway and LNG would provide the bulk of gas supplies and would be supplemented by
storage. LNG responded agxpected and we had the highest delivery of LNG since 2011/12,
flowing at a sustained level of 130mcmduring the Troll from Trondheim cold snap in Dec
2022 (between the 6 and 17 Dec demand was greater than 350mcm). Interconnector flows
were exporting to Europe for most of the winter, although they did reduce exports during
times of peak UK demand and towards the end of winter, we saw a small amount of gas
imported from Europe.

The continued impact on the GB gas market from the global events of early 2022ontinued
into 2022/23. Winter 2022 saw an increase in the System Average Price (SAP) with an
average of 158 p/th in 2021/22 and a maximum SAP of 506 p/th, increasing further in
2022/23 to an average of 186 p/th (~20%) with the maximum SAP increasing to 5#th
(~10%).

Average 29 31 158 186
Min 18 9 45 13
Max 43 78 506 568

Table 3 E Average SAP fron2019/20 to 2022/23
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Average 163.1 227.3
Min 46.5 20.0
Max 512.0 605.0

Table 4 E Average Belgium p/therm from 2021/22 to 2022/23

Average 165 280
Min a7.7 59.8
Max 514.6 761.5

Table 5 E Average Dutch p/therm from 2021/22 to 2022/23

These high GB gas prices have changed the behaviour of some customers connected to the
NTS. Not only have we seen record exports to Europe, but Local Distribution Zones (LDZ)
demand has been suppressed by ~12% when weather effects are removed, which cdmdtied
to a reduction of 6 bcm in LDZ demandcompared to 2021/22 The high gas prices also drove
a change in industrial demand, with some significant reductions seen over the past three
years. The largest step change was between 2020/21 and 2021/22, with gausage for
industrials reducing on peak days from 21 mcm/d to 12 mcm/dwith further reduction in
2022/23 to 8 mecm/d.
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Figure3 - SAP Price (Avg and Trend) (p/th)

100. On 15 Dec 2022 we had the second highest demand day in the past 10 years at 417 mcm,
second only to Beast from the East (1 Mar 2018)This was driven by a combination of the
cold weather and high gas for power demand.During the 15 Dec2022, LDZ demand was 280
mcm and, when taking account of the 12% reduction mentioned above, this could ke
resulted in closer to a 440 mcm demand on that day which would have been the highest
demand day in the past 10 years.
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Figure4 - Total UK Gas Demands 2021/22 compared to 2022/23 (bcm)

101. Power Station demand, with large variations between days due to intermittent renewable
generation, was another challenging element to managing the operation of the NTS during
2022/23. There was a large dependency on gas for power for the electricity netw@racross
the year supporting both electricity exports to Europe and days with low UK renewable
generation. Although overall demand was similar to 2021/22 this does not fully reflect the
increasing variability in demand we are seeing.

102. Gas for power reacled near peak levels in 2022/23, with the highest power station flows seen
on the 12 Dec at 95.9 mcm/d.The peak power station demand added to the operational
challenge of highdemand but was exacerbated when it switched to the lowest gasfor power
day of 2022/23 on the 20 Dec of 9.4 mcm. This 90% reduction was due to the quick response
of the electricity network to winds. The average gas for power demand during the summer
also increased, from 49.9 mcm/d in 2021/22 to 56.59 mcm/d in 2022/23 and was primarily
due to outages on the French nuclear fleet and electricity being exported to France.

103. Another weather impact on the NTS during 2022/23 was a sustained period of high winds at
the Milford Haven port December through to Jan 2023. This resulted in LNG cargbsging
unable to dock. There was a smaller impact in November, impacting only DragonVhilst this
®2 ] htqth t htjl =+ ., ® Ex _ t ®®21 qgq¢- r_® ®2
for power generation, it did result in challenges as the wind dopped and cargos were then
able to dock. This highlights an example of the need to ensure we have a resilient and
flexible network to meet the varying conditions of supply and demand

104. Prior to the winds dropping the NTS had been set up in a North to Soutfiow configuration.
As cargos docked the NTS had to be reconfigured quickly to a West to East flow configuration
going from 25 mcm/d entry flows at Milford Haven to maximum flows within 24 hours. This
gave some operational challenges, particularly when oe key compressor station tripped for

national gas
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a short time due to an external power cut. This led to us needing to take commercial actions,
in the form of locational actions, to avoid over- pressurising the Network. Locational sells
were carried out at Milford Haven with corresponding buy actions at various other locations.

105. These large variations between high demand and low demand and high supply and low
supply, impacts on how the network is operated as it alters the amount of gas that needs to
be transported aroundthe country, requiring different operating strategies.

Averoge: S56.57

Anvveroge: 49 90 Aoveroge: 4967

BAin: 20 26
Min: 17.14
Min: 1.4 .29

2021 /2022 2022,/202Z3 2021 /2022 2022 2023

Figure5 E Min, Max and Avg end of day volume power station demand (mcm/d)

106. Following the Russia /Ukraine conflict, and a sustained difference between gas prices in the
UK andEurope, BBL and Interconnector export flows increased to a never previously seen
sustained 75 mcm per day.

107. This led to occasions wherehere were issues withinterconnector (INT) flowswhere dust
particles entered into the filters. The filters are designel to capture any solid particles in the
gas. Although we were able to deliver the required gas, the customer had to reduce flows to
clean their filters. Since then, we have worked with the customer to propose potential
solutions to reduce the impact/likelihood of dust ingress including:

1 Cleaning the feeders by carrying out inline-inspections earlier than the statutory
requirement,

1 Double filtering some of the Interconnector gas within the Bacton terminal when possible

1 Maximising pressures where possible to reduce velocities within the pipeline.

108. The total gas exports from UK to Europe were at the highest level, increasing by-fold from
the previous five years up to ~20 bcm/yr. N6T helped facilitate flows of greater than baseline
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on 60% of days across the year contributing significantly to a healthy European storage stock
position throughout winter as the lower non export demands enabled NETto facilitate this.
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Figure6 - Total Interconnector Exports (past 5 years)

Winter Preparedness

We continually monitor supply and demand behaviour throughout the year, identifying
potential risks and taking appropriate mitigating actions to ensure we have the right
measures in place 6r UK Security of Supply. We also look for opportunities to implement
improvements, especiallyconsideringthe current geo- political context surrounding the
energy landscape.

Ahead of winter 2022/23, we worked closely with the Department for Energy Secuyitand Net
Zero, Ofgem, and National Grid ESO to develop improvements and understand the energy
landscape to ensure we were well prepared to maintain safe and secure operation of the gas
transmission system.

As well as the significant and successful prepartory works carried out by our operational
teams to ensure asset reliability ahead of winter, we also adapted our approach to
communicating with our customers, providing earlier insight into our winter activities via an
Early Winter Outlook and more detailin our Outlook publications with the use of scenarios
paired with market analysis. This included a new margin notice forecast in addition to our
existing five- day-view. This was to provide a view of what the day ahead trigger level might
be on any day outto D-7 at the week ahead and was published daily on National Gas
Prevailing View during the winter period.
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112. We also reviewed demand side response (DSR) as part of our winter preparedness activities.
Following extensive engagement with customers and stakehalers we led on reforms, which
allowed shippers to pre-contract for DSR with NGT in return for an availability payment, and
enabled shippers without access to the OnThe- Day Commodity Market (OCM) to participate
in this process.

113. A further improvement was the addition of a supplementary Operating Margins (OM) tender
to ensure we had adequate OM procured given the uncertainties that were atplayV|1 j ¢ E *
_ xtht?_ =+ =xs| l1j g¢- g2-xsl- =l jlI-®u _®
and additional requirements already into account for winter 2023/24.

114. VI ®2 hhl ®®q2}}° jlL}t-1-1j) ¢2- 2 1 [ =, ¢ - |
again demonstrating that the gas industry is prepared and able to meet its obligations in the
event of a Network Gas Supply Emergency. Exercise Degree was held oveur days, with
over 400 industry participants taking part.

115. Whilst we take every appropriate step to prepare for winter, there areseveralfactors outside
of our control that could affect what we see in winter 2023/24, including the weather, the
cost of energy to end consumers in GB and EU and how this may affect demand, the EU
storage position, continued disruption to European gas supplies due to the war in Ukraine
and global LNG availability.

116. Winter 202223 has highlighted the integral role that gas continues to play in the GB energy
system, underpinning energy security both at home and in Europe. Our network performed
throughout, ensuring that we were able to deliver the energy needed to heat homes, powe
British industry, and facilitate secure electricity generation whilst providing essential
flexibility to intermittent renewables. We intend to build up on the positive progress made
this year and will look to drive further improvements to enhance our undrstanding of the
market going forward.
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Summary

1 We have experienced the highest compressor utilisation of over 54,000 run hours
due to customers use of the network

1 High gas prices have significantly changed GB consumer behaviour with an
overall demand reduction of 12%

1 We have experienced issueand unpredictably with LNG supplies during high
winds, highlighting the need to ensure resilience from other parts of the
transmission network to mitigate any issues

1 We had rear peak gas power generation tilisation during December 222

1 There has been a 4fold increase in exports through the European interconnector
to 20 billion cubic meters of gas

1 The aove highlights the integral role of our infrastructure to providing a secure
flexible and resilient eneagy system now and in the future
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l1l. Consumer Priorities

Through the development of our RII©@T2 Business Plan, we undertook extensive stakeholder
engagement, using and building upon the three mairoutput categories that Ofgem identified
as stakeholder priorities in their Sector Specific Methodology Decision (SSMD) document.
These output categories were:

1 Meet the needs of consumers and network users
I Maintain a safe and resilient network
1 Deliver andenvironmentally sustainable network

These priority areas focus on delivery of outcomes that our customers and stakeholders have
told us that they value most. There are also a series of more specific outputs that sit within
each of these three key priorityareas. These include Price Control Deliverables (PCDs),
Output Delivery Incentives (ODIs) and Licence Obligations (LOs). Further detail on our
performance against these outputs can be found within Table2 (Page 2-23) and have been
used in our assessment bour 2022/2 3 performance.

We have continued to implementseveral strategies and applied these through a range of
initiatives to deliver our outputs as efficiently as possible and to provide the greatest benefit
to customers. Our 202/23 performance againg these key outputs is outlined further below.
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V. Meeting the needs of consumers and network users

120. Our customers and stakeholders have told us that they want us to deliver a high quality and
reliable service to all network users and consumers. They expect data and insights that we
produce to be transparent, accurate and timely, and for our processes tallow for quick and
easy connection or disconnection to the network. Our customers and stakeholders want us to
be able to meet the needs of consumers and network users both now and in the future,
helping to lead the way with decarbonisation, decentralisation, and future energy systems
transition. The provision of these services must be balanced with the overarching need to
keep domestic and nor domestic consumer bills as affordable as possible.

121. The section below details how we have performed against the diverables that sit within the
e>1 1 £t r £s| 'l j® ¢q h¢ ®2 ~| Fhi®yearhgsprovim+ , ¢ - |
particularly challenging with the current global- economicconditions having asignificant
impact on our ability to meet our incentive targets.

122. Our commitment to customer and stakeholder satisfaction has been recognised witloth
areas achieving scores considerablyhigher than the baseline target. Customer feedback
highlighted that we continue to communicate more effectively and deliver timdy and
thorough responses in our engagement.

123. In summary we have metmost of our outputs in this area, with the exception of not meeting
the residual balancing price performance measure (PPM) targeand the demand forecasting
incentives. This is discussedy 2 - £ s | - t ts|l elLj®¢jP~-1 )_3¢-hh
sections below. Meeting the needs of consumers and networR ® | eutpuis not discussed in
the below section are covered in XINon-Load Related Capital Expenditure.

Digitalisation Strategy and Action Plan

124. The future energy system will be more dynamic than ever before, and we recognise that
digitalisation of our processes and exploitation of our data will be key to making the right
decisions and ensuring that we continue to offer the best service to our customers and
stakeholders.

125. Over the course of the last few years, digitalisation of the energy system has become a
growing priority for our stakeholders. There is increased focus on the \lae of energy data
and digitalisation for society, with organisations such as the National Infrastructure
Commission, the Centre for Digital Built Britain, and the Energy Data Task Force froBESNZ
Ofgem, and the Energy Systems CatapulE all emphasisingthe opportunity and outlining
principles and steps needed to deliver that benefit for society. We have recognised the
importance of data and digitalisation, and have invested in meeting the highest priority
needs of our stakeholders and laying strong foundtions for future work:

1 We continue to participate and deliver outputs within the Digital Data Strategy Group,
working and collaborating with other Gas/Electricity Networks i.e., Meta Data Standards,
Open Data Licensing.
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126.

127.

128.

129.

130.

131.

T VI _ -1 _}®¢ . ¢- Digitalteam in responding to Regie for Information
and Data Best Practice Guidance Consultations; engaging with Ofgem to deliver actions
to meet compliance.

1 Internal Target Operational review to align with Data Best Practice Guidance guidelines
to ensure delivery is adaptable to any changes going forward.

Our New Information Provision (NIP) Project has been established to enable us to deliver
transformation of our data provision platform over the next 3 years. The NIP project is in
flight, and we have been working on designs and bringing information provision together,
with our first update going live through 2023/24.

The NIP update will include:

Introduction of National Gas Transmission Data Portal Landing Page
Enhanced Prevailing View

Improved navigation across the platform

More intuitive descriptions, labels and help information

Easier access to Data Triage Request

Enhanced Excel Integration Tool

=4 =4 =4 4 A 4

The completion of the common data environment proof of concept, to test the feasibility and
capability of implementing a construction cloud collaboration system to improve the delivery
of our capital projects and to align our processes to international (ISO) Business Information
Modelling standards. The outcome and the metrics gathered as part of the proof otoncept
has helped to shape the functional requirements needed to successfully deliver the full
Enhanced Asset design capability.

Digital Asset Management is the programme which separates BTE® | 1 t ®*t r | ®®!|
Management Systems and replaces them with anix of new and like- for- like technologies.

The primary goal of the programme is to achieve business separation, mitigating the risk of

costly TSA extensions at the end of the 2year period.

To ensure the focus on business separation, the program has beeplg into two significant
business releases:

1 Release one delivers in March 2024 and will deliver a minimum viable product which
enables NGTto operate on standalone systems.

1 Release two, currently planned for July 2024, will deliver enhancements to the system,
bringing in new capabilities, improving user experience whilst unlocking new business
benefits, capabilities, and efficiencies for NGT.

The technology scope within the yital Asset Management programme is Ellipse (Enterprise
Asset Management), ArcGIS (Geogrid) and OpenText (Enterprise Content Management).
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132. Ellipse will be replaced by Maximo, ArcGIS will employ the same technology but in a
standalone instance and OpenTexwill be replaced by Microsoft SharePoint.

Customer and Stakeholder Satisfaction Survey

133. The Customer Satisfaction Incentive is a financial incentive which allows us to earn revenue
from surveying customers on their experiences of working with us. The Stakelder
Satisfaction Survey is a similar mechanism but is a reputational incentive only.

134. Both CSAT and SSAT response volumes this year were the highest ever achieved. We have
continued to target a broad range of stakeholder contacts with a high number of faused
virtual events such as Shaping the Gas Transmission System of the Future. An evacreasing
volume of respondents have stated a preference for email surveys. Whilst this has impacted
our response rates, the actual number of responses received wasdter than the previous
year due to the larger number of contacts that were put forward to survey. This allowed us to
obtain valuable insight to improve future events.

135. In 2022/23 we achieved a customer satisfaction score of 8.60 against a baseline of 7.80his
s ® jlh-1_®'j g° EgEE ®t hl } _®+ ©°| -E® ®h¢-
achieved. Four out of the eight survey areas had increases in their scores this year, one
stayed the same and three saw slight decreases although two of thoséatter areas were
single figure responses and therefore a belowaverage score can bring the overall score
down very easily.

136. The customer feedback in our higher scoring areas highlights that we continue to
communicate more effectively and deliver timelyand thorough responses in our engagement.
To focuson one area in particular, the scores and volumes for our Connections Process
increased by 0.44, from 8.20 to 8.64, and they enjoyed almost triple the volume of response
in this area. The feedback supporing the increases tend to focus on good communication
and responsiveness as the key drivers. The top performing survey area which enjoyed another
increase in its score, was that of maintenance. Feedback for this area highlighted prompt
and effective communication and being able to contact the right person.

137. The stakeholder satisfaction score was 8.69 against a baseline of 7.40, an increase of 0.15
from the 2021/22 score of 8.54. This continues a yeaon-year increase since 2017/18. The
volume of responses icreased to 84 compared to 71 in 2021/22, demonstrating a wider
range of stakeholders that we have engaged with.

138. )2t}jt r ¢ +tsl qg¢2 j_+t¢ ® 1 22+ ¢ al _hi
engagement programme that enables us to engage with astomers and stakeholders across
all our business priorities. This not only provides meaningful feedback on our plans but is also
a fantastic opportunity for our teams to build closer relationships with a broader range of
stakeholders. In addition, we extended our strategic relationship management and Key
Account Management (KAM) approach to ensure we understand our customers at all levels
across their organisations and were joined up in our approach.
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139. Stakeholder engagement culture:Ownership for stakeholder engagement sits within all
teams with the onus on all individuals to engage, translate and act on feedback from
customers and stakeholders. Our Customer and Stakeholder Team provide expertise and
guidance to ensure the expectatios of our customers and stakeholders are at least met and
ideally exceeded. We are continually seeking feedback to develop our priorities and strategic
thinking and run numerous events to keep stakeholders engaged and informed.

140. Shaping the gas transmissbn system of the future: After the success of the engagement
events in 2020 and 2021 and as part of our RIIOr2 commitment, we again held a series of
interactive webinars in 2022. The events were shaped from stakeholder feedback and
focused on key topics ncluding our priorities over the next 12 months, which enabled
stakeholders to feed in their views on areas that interest and impact them. In total nearly
1200 stakeholders across 215 companies and 25 stakeholder groups attended the events and
we receivedvaluable feedback which we will feed into our business and future events. This
included doing more events throughout the year to keep stakeholders updated and being
~¢-1 - _ ®2 -1 =+ ¢ s ¢, | E-1 2] -q¢-~t r _r
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141. Overthelast12~¢ +s® | E- 1 sl }j 2 ~1-¢2® | -1 +® qg-¢
debates to site visits covering all our strategic priorities. All these activities provide
opportunities for us to understand our customers better whilst developing meaningful
relationships.

142. Independent User Group:We successfully transitioned our Independent User Group (IUG) in
2021/22 to focus on how we manage ourdayto-j _° g2 ®t | ®® _ | [ - ¢} - |
group continues to meet six times a year and provides scrutiny and challengon our business
plans. In 2022/23 we presented a wide range of topics to the IUG, including Innovation,
Environment, Social and Governance (E$Q@Operating the Network, St Fergus PCD, Digital
Strategy, Wormington PCD, Overarching Stakeholder Engagemeitydrogen Regulatory
3-_~I,¢-]Ju I'l-gqg¢-~_ hl P2j _ I ® _ j ~2hs ~¢-1
65 recommendations across all topic areas, which we are actively working on to drive
performance by aligning business plans and decision making wittthe views and needs of
customers and stakeholders.

Quality of Demand Forecasting

143. The national demand forecasts published by National Gas Transmission for day ahead {)
and for two to five days ahead (D-2 to D-5) are a key tool for the UK gas industry in
understanding their positions.

144. Ofgem recognised the improvements the Demand Forecasting incentives had driven during
the RIIO T1 period and opted to continue with a B 1 financial incentive scheme for RIIGT2.
The D 2 to D-5 scheme was changed to a repudtional incentive scheme with a
corresponding Licence Obligation to report annually to the Authority on our performance.
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151.

The provision of timely and accurate forecasts aids in ensuring efficient market operation
from both a physical and commercial perspetive, ultimately reducing operating costs, which
impacts end consumers bills. National Gas Transmission strives to continually optimise its
forecasting processes, to deliver greater accuracy and increase customer and ultimately
consumer benefit.

In 2022/23, the weighted average error on the D1 incentive was 8.97 mcm against a target
of 8.48 mcm (Fixed target of 8.35 mcm + Demand Forecasting Storage Adjuster (DFSA) of
0.13 mcm). The weighted average error has increased this year from 8.52 mcm in
2021/22. The associated incentive revenue for 2022/23 is£0.19m, compared to £0.17m in
2021/22. Total gas injected into Shortcycle Storage facilities (including Rough) during
2022/23 was 4751.20mcm which is an increase from 3387.90mcm in 2021/22.

The DFSA was puin place as part of the RIIO T1 price control. It is designed to take account
of storage sites being able to withdraw / inject on the same day and the impact that this has
on the demand forecasting and associated volatility. Although this remains an elemenof the
demand forecasting volatility given the changes in the overall supply/demand backdrop
(LNG, renewables etc) it is no longer the main element impacting demand forecasting
volatility.

The D 2 to D-5 incentive weighted average error was 13.95 mcm in 2022/23 against a target
of 13.70 mcm. The weighted average error has increased from 12.37 mcm in 2021/22. There
IS no associated incentive revenue for this scheme as the scheme was amended t
reputational only under RIIGT2.

From a demand forecasting perspective, 2022/23 proved to be another challenging year as
ongoing global uncertainties led to very volatile gas and electricity prices, both from a
forward curve and SAP perspective, for example SAP ranged from ~13p/th on 10 June 2022
up to 568p/th on 29 August 2022. During the winter months SAP ranged from ~24p/th on 18
October 2022up to 383p/th on 11 December 2022.

This continuing volatility in global markets impacted both supplies and demands and
therefore demand forecasts as global market pressures have led to divergence from some of
the more standard historical behaviour, this has increased the challenge of forecasting the
evolving current behaviour against historical market relationshps. The total annual exports
via BBL and Interconnector have increased from 4,429 mcm in 2021/22 to 20,247mcm in
2022/23. The total annual LNG supply was 25.5 bcm in 2022/23 compared to 16.5bcm in
2021/22.

In 2022/23 we saw 12 days showing a greater thamd0 mcm total demand change from the
previous day, a 2 day reduction from 14 days last year (2021/22). The most extreme of these
daily demand changes was 59.76 mcm compared to 76.75 mcm last year. The dagn- day
average change in demand remains high, it inreased to 12.68 mcm from 12.59 mcm in
2021/22.
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Power Station gas usage continues to be highly variable, with new sources of electricity from
renewable generation and increased capacity from electricity interconnectors impacting the
variability and accuracy of forecasting gas for power.

The day-to-day change in Power station demand is increasing as renewable capability and
electricity interconnector capacity increases. In 2022/23 there were 3 days where the day
to-day changes in Power Station Demand havéeen more than 40mcm with a maximum
change of 44.29mcni and an average change of 10.37mcm. This compares to O daysore
than 40mcm in 2021/22 where the maximum day to day change was 37.76mcm and the
average was 9.95mcm.

Changes to wind forecasts are ato having an impact on forecasting accuracy. Using data
published on the Elexon Balancing Mechanism Reporting Service and converting to an mcm
impact for a gas day and applying an efficiency factor of 52% the daily average error in day
ahead wind generation forecasts is 3.86mcm, which is ~45% of our weighted average error,
with a maximum error of 16.77mcm.

Supply forecasts and the associated storage injection or interconnector exports have also
been affected by changes to wind forecasts. Storms asund the Mid Channel Rock have
prevented vessels from docking at Milford Haven which can cause variability in LNG supplies.
The most notable reductions associated to the prevailing winds were the Milford Haven
supply reductions at the end of Nov 2022 and dring the Christmas period 2022 into Jan

2023. Week commencing 21 Nov 2022 Dragon reduced from near maximum rates down to O.
Milford Haven started Dec 2022 at a steady rate between 7580mcm we then observed

supply reductions to 16mcm by 30 Dec due to vesels not being able to dock.

Fluctuating prices coupled with the impact of storms have meant we have seen LNG tankers
getting diverted to other countries. In 2022/23 we have seen several changes to scheduled
deliveries, with 39 vessel changes at Isle of @in and 27 diverted from Milford Haven.

Additionally, industrial action in France and the North Sea has caused changes to supply
patterns due to LNG cargos being diverted elsewhere and Norwegian maintenance being
cancelled at short notice. We have also bserved that industrial action in the UK can cause
an increase in LDZ demand as peoples routines change.

In 2022/23 we have witnessed reductions in LDZ demandecause ofthe energy crisis driving
changes in customer behaviour.

LDZ demand when compared to 221/22 reduced by 12.1% in 2022/23, or a 9.7% reduction on
a weather corrected basis. The largest LDZ demand component, domestic, which accounts

5> The power station variability is a subset of the total variability outlined in paragraph 9 and as such the days where

a large swing in power demand is witnessed mResidual Balancing actionsay align with or be different to those

where the total demand change exceeds 40mcm

5 We have assumed a CCGT thermal efficiency of 52%, meaning that 52% of the energy in the gas is converted into
electrical energy, by applying this we provide an equivalent gas volume for the associated change in Wind generation
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for ~60% of LDZ demand, saw a decline of 17.8%. On a weather corrected basis domestic
demand reduced by around14.5%. As a result of the changes in domestic behaviour due to
higher gas prices; where we saw large day to day swings in Composite Weather Variable
(CWV) the underlying demand became more unpredictable, this also applied to the
predictability of usage over Bank Holiday periods.

160. We continue to focus on improving our demand forecasting accuracy and throughout 2022/23
we have embarked on several activities to drive improvements, including:

161. Process improvements Supply forecasting. Identifying continuots improvements to better
understand supply behaviour and what causes changes to supplies. During this year we have
continued to contact sites to better understand their operation, forecasts etc, tracked new
fields coming online, or changes to existing fiedls and embedded this within our teams and
their processes.

162. Process improvementsE Power Stations. We continued with the internal development of
improved demand forecasting capability models, which will continue in the coming year.
However, wehave faced challenges with elements of the model such as the errors to the
wind generation inputs and trying to predict the electricity interconnector behaviour as this
has a direct impact on the total electricity demand over the 24 hour period aligned with the
gas day. In 2022/23 the investment in model development and ongoing operation totalled
~£45k.

163. Staff development E We continue to prioritise ongoing staff development as this is needed to
run alongside any process improvements as an enabler, to continue to perfor under the
scheme. Alongside the development of new processes staff need to have the capability to
adopt them, for example a new process has been introduced to track storms which may
affect LNG deliveries and we now also monitor marine forecasts (wind gsts, wave heights
and wave periods) to predict if LNG tankers will be unable to dock as scheduled or the
potential for them to be diverted elsewhere, this being a new capability for the team. For
Power Stations we have started tracking the bias for the tdal electricity demand to ascertain
trends against wind generation and changes to electricity interconnectors. For biomass and
coal, we are tracking the changes to usage against gas priceto identify fuel switching
triggers.

164. Industry knowledge sharingE we liaised with domestic shippers to share thinking on
behaviour changes being witnessed in the domestic markets and to validate our
assumptions, which were aligned with the parties we engaged with. This is something we
will continue to share learning onand potentially evolve our processes as the market the
evolves and the impact of prices on consumer behaviour develops.

165. As we progress through RIIOT2 we will continue to investigate how new data models can
continue to be utilised, they provide flexibility to add future new data sources and support
inhouse amendments. Due to this approach, we believe that we will be able to make timelier
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changes with reduced costs in continuing to enhance and implement improved models,
saving staff time from manual work which will enable them to focus on intelligence
gathering/understanding and refining models etc. We will continue to assess and review the
ability for automated data acquisition for the Machine Learning platform to enhance
modelling accuracy.

Maintenance

166. The Maintenance Incentive Period runs from 1 Apk 31 Oct each year, to align with the
summer outage plan.

167. To ensure the ongoing reliability and integrity of the NTS, we are required to periodically
undertake maintenance. Where this work requires an outageyr to reduce the flexibility
- _t} _ g}l _£+£ ¢ I ¢- ~¢-1 jt-1lhzt | *t+ ht | h+
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168. We plan maintenance activities to align with periods which minimise disruption to customer
operations. If the maintenance period has no impact on customer contractual rights, this is
communicated as angAdvice Notice Day Where this is not possible, aVaintenance DayE
will be called. We are incentivised to minimise the use of maintenance days andhanges to
the maintenance plan.

169. To incentivise the efficient planning and execution of network maintenance impacting
customers at direct exit connections from the NTS, the maintenance incentive is split into
three scheme components:

1 Use of Days- Maintenance days (Valve Operations)
1 Use of Days- Maintenance days (excluding Valve Operations)
1 Changes- Minimisation of changes initiated by NGTto the agreed maintenance plan

Use of Days- Maintenance days (Valve Operation$

170. The Use of Day<$ Maintenance Day (Valve Operations) scheme is designed to reduce the
impact we have on our customers when we undertake our routine maintenance activities
including Valve Operations (VO).

171. Al VO activities were completed in 2022/23, whilst still ensuring minimal impat to

customersOst ® , _® _hst!l -1lj 2®t r ~¢®x}° e!j - -thl
outperforming our target of 11 days or less (relating to utilising maintenance days). In
EEEEQEE I _}®¢ _hstl-1j _}} UA _ hhttherestxt | ® 2
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172.  This element of the new RIIGT2 scheme is downside only (8.5m collar). As we
outperformed the target of 11 days or less, no financial downside was triggered, and we
incurred £0 cost
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Use of Dayst Maintenance days (excluding Valve Operation¥

The Use of Dayss Maintenance Day (excluding Valve Operations) scheme is designed to
reduce the impact we have on our customers for all other maintenance activities (excluding
VO).

This is a new element to the RIIOGT2 sctheme. For 2022/23 the incentive included 95 days of
customer impacting works, of which 87 were aligned to customer outages. This demonstrates
that 92% of customer impacting works (excluding VOs) were successfully aligned with
customer outages against a taget of 75%. This compares to 133 days of customer impacting
works in 2021/22, of which 127 were aligned to customer outages (95% of customer
impacting works)

This element of the RIIGT2 scheme has a capped upside and collared downside (+£0.5m)
therefore as we outperformed the target, we will receive £).5m.

Changes- Minimisation of changes initiated by National Gas Transmission to the agreed
maintenance plan

The aim of the Maintenance Day Changes scheme is to reduce the impact our maintenance
activities have on customers should we make changes to our planned maintenance after 1
April for the forthcoming summer maintenance period. The incentive scope does not include
changes that were initiated by customers, only those initiated by us.

The Maintenance Day Changes scheme includes any maintenance days called; it is not
limited to VOs. In total, there were 125 days (inclusive of 95 days in the Use of Days
Maintenance Day (excluding Valve Operations)) of planned maintenance in 2022/23
compared to 161 days in 2021/22. This led to an updated benchmark for changes of 9.06
days in 2022/23, which is 7.25% of all Maintenance Days and Advice Notice Days called. This
compares to a benchmark of 11.67 days in 2021/22.

Although the number of maintenance days céegorised under the scheme has gone down in
2022/23 compared to 2021/22, the overall number of maintenance jobs has increased. For
example, the number of jobs related to ILI runs, Defect Inspections and Pipeline/AGI works,
increased from 259 in 2021/22 t0428 in 2022/23 However, these pipelines did not have
customer connections thereby not having a direct increase on the number of maintenance
days. It is still expected that the number of maintenance activities will continue to increase
due to the profile of spend on capital projects over the RIIQT2 period.

This element of the RIIGT2 scheme is downside only (£.5m collar) therefore as we
outperformed the target, we incurred £0 cost.

In 2022/23, there were zero changes initiated by us during the maintenancperiod. This is
the same level of performance as in 2021/22. This demonstrates the conscious effort that has
been made to minimise change, despite several of our hiine Inspections and pipeline works
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impacting customers. Ensuring we minimised the impacbf these Inspections was crucial in
jl~-¢ ®+x- _t r ¢2- he¢ £t 21| he¢e~~tx~1 £ £¢ gl

181. This performance was primarily delivered by carefully monitoring our maintenance and
communications processes, including continuing wittour customer face to-face meetings
with renewed engagement at least eight weeks prior to the planned maintenance affecting
them, allowing us to capture any changes to customer outages earlier.

182. Minimising the use of Maintenance Days throughout 2022/23 hasnsured minimal impact to
¢2- h2@®+¢~|-E® ¢2] - _*t¢ ® *s-¢2rs * |t r ¢
works, saving customers approximately £15 milliorf in potential lost operation time revenue.
This provides demonstrable value for our cumers and the wider energy industry.

183. Our annual review of the 2022/23 maintenance programme will be published on our website
from 1 June 2023 at:https://www.nationalgas.com/da ta- and- operations/maintenance.

Entry/Exit Capacity Constraint Management

184. The Capacity Constraint Management Incentive is designetb drive National Gas
Transmission to maximise the available network capacity and minimise Constraint
Management costs, through the efficient and economic planning and operation of the NTS.
We therefore release as much capacity as possible, develop effeete Constraint
Management strategies and make economic and efficient NTS investment and planning
decisions. This benefits our customers, and ultimately end consumers, as the costs of
commercial Constraint Management actions to industry are mitigated or minmised and
balanced against NTS investment whilst maximising NTS capacity. Running a constraifiree
network provides choice for our customers to land and utilise the cheapest gas and has a
positive impact on the market. A robust Constraint Management Incative drives an effective
strategy which delivers value to the industry and end consumers who share in the benefit of
strong performance. The overall 2022/23 Constraint Management Incentive scheme
performance was £46m.

185. The RIIGT2 price control, altered the way that the revenues under the Constraint
Management Incentive are calculated and reported. Under the RIIOI'1 price control, revenue
from all within day sales, Interruptible/off - peak sales plus any nornObligated sales were
included in the Constraint Management Incentive and a 44.36% sharing factor was then
applied. In RIIOG T2 Non Obligated Capacity revenue is included in the Constraint
Management Incentive calculationwith two percentages then applied to this revenuek 14%
of the revenue is included in the calculation and then a 39% sharing factor is applied unless

"Figures derived from National Gas calculation tool, factoring, gascarbon, and electricity prices for a
given period. In addition to this, the calculation also takes into account the assumed efficiency of each
individual customer
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190.

stated otherwise, all capacity revenues in this narrative are stated prior to the 14% and 39%
factors being applied.

In addition to Non- Obligated Entry and Exit Capacity, under RIIGT2 we continue to report on
revenue generated from; Locational Sell Actions, Physical Renomination Incentive charges,
and any further revenues derived by the licensee that the Authority directs us to include. We
also continue to report any Constraint Management costs or revenues including Buying Back
Entry and Exit Capacity, Locational Buy and Sell actions, Turmip or Turn-down Contracts,
Offtake Flow Reductions, and Investment Constraint Management costs (entry and exit).

The following paragraphs explain the reasons for increased revenue from the sale of both
Entry and Exit Non Obligated Capacity in 2022/23. The main reason for this was increased
customer requirements to flow gas to Europe due to theRussialJkraine conflict which led to
a rise in capacity sales at the Bacton Exit IP. This led to &-fold increase in GB
exports/supplies to Europe, increasing to ~20 bcm during 2022/23, compared to ~4 bcm
during 2021/22. Based on the daily prevailing supply and demand conditions andne
constraint risk we therefore released unprecedented levels of Nei©bligated Exit Capacity at
the Bacton EXxit IP in response to market demand, resulting in increased capacity revenues.
We also saw an increase in the NonObligated Entry Capacity booked in2022/23, particularly
at the LNG terminals to support the 65% increase in LNG supplies compared to 2021/22 which
helped meet the export demand.

The following sections provide further information / data regarding both NTS Entry and NTS
Exit Non Obligated capacity but in summary:

1 Non-Obligated Entry Capacity revenue in 2022/23 was £.7m which was a 37% increase
compared to 2021/22. This was driven by an increase in short term NTS Entry Capacity
sales. Long term NonObligated Entry Capacity revenues reducedlue to the lower NTS
Entry capacity reserve price

1 Non-Obligated Exit Capacity revenue in 2022/23 was £0.6m which was ~130% increase
compared to 2021/22. This was driven by an increase in short term NTS Exit Capacity sales
primarily at the Bacton NTS Exi Point (£15.4m in 2022/23 compared to £29m in 2021/22,
of which ~£12m was in Oct 2022).

Non- Obligated Entry Capacity

In reporting year 2022/23, revenue from NonObligated Entry Capacity was £2.7m. In
2021/22, revenue from the same products was £.9m. The year on-year net increase in
revenue was due to a £13m increase from Short Term NonObligated sales, offsetting a
£0.5m reduction in revenue from Long Term NorObligated Entry Capacity sales.

For Short Term NonObligated Entry Capacity, revenue incgased 32 times between 2021/22
and 2022/23 and the volume of sold capacity increased 4fold.
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192.

193.

At Bacton UKCS, the revenue from Short Term Ne®bligated Entry Capacity sales in 2022/23
was 2.2 times higher than the revenue generated in 2021/22. In 2022/234% of the
aggregate Short Term NoRrObligated Entry Capacity was sold at Rough and Theddlethorpe
which compared to no sales at these locations in 2021/22.

Other notable year on-year changes to Short Term NonObligated Capacity that had less of
an overall impact were at Isle of Grain and Milford Haven LNG terminalsThe changes in
capacity booked at these terminals were due to the increased LNG supplies, which helped to
support the higher export flows to Europe that were seen through 2022/23.

1 At lsle of Gran, over nine times the amount of Short Term NonObligated Entry Capacity
volume was sold in 2022/23 compared to 2021/22, which was an increase to 16% of the
total Short Term Non Obligated Entry Capacity volume sold in 2022/23 compared to 7% in
2021/22.

1 At Milford Haven there was 10 times the volume of Short Term NorObligated Entry
Capacity sold in 2022/23 compared to 2021/22 which was ~2% of the overall Short Term
Non- Obligated Entry Capacity.

- Short Term Non-Obligated Entry Capacity - Volumes and Revenue o
'

3,000 £2,500

2200 £2,000

2,000
£1,500
1,500
£1,000
1,000

500 £500

2021/22 2022/23

Capacity sold Revenue

Figure7 - Short Term NonObligated Entry Capacity sold and evenue

In terms of prices paid for Short Term NonObligated Entry Capacity, the average price paid
was lower in 2022/23 compared to 2021/22. Although the average reserve price was lower in
2022/23, we sold over four times the volume of Short Term Nor©bligated Entry Capacity in
2022/23 compared to 2021/22. We sold 2,667 GWh of this Capacity in 2022/23 compared to
620 GWh in 2021/22. The lowest reserve price seen across the two reporting years was in the
first half of 2021/22, and this was 0.0717p/KWh for tre period April 2021E October 2021.
Although this was the lowest reserve price across the two reporting years, we only received
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one bid at this reserve price throughout the wholesix- month period in which it was
applicable.

In 2022/23, there were 660 ShdrTerm Non Obligated Entry Capacity bids allocated, in the
Within- Day Auctions, compared to 470 bids allocated in the WithinDay Auctions in 2021/22.
A lower proportion of these were allocated at Bacton UKCS in 2022/23 371 bids of 660,
compared to 464 bids of 470 allocated at Bacton UKCS in 2021/22.

For Long Term NonObligated Entry Capacity, volumes purchased across the two reporting
years were identical, but56% more revenue was generated in 2021/22 than in 2022/23. This
was due to a yearon-year redudion in the reserve price.

GWh Long Term Non-Obligated Entry Capacity - Volumes and Revenues £k
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120
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60
20 £400
20 £200
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2021/22 2022/23
Capacity sold Revenue

Figure8 - Long Term NonObligated Entry Capacity sold and revenue

The vast majority (96%) of Long Term NorObligated Capacity was purchased at Cheshire
Storage.

The final price paid for Long Term Nonr Obligated Entry Capacity at Cheshire Storage was
higher for the first half of 2021/22 (0.0359 p/kWh) and reduced in Oct 202(to 0.0185
p/kWh). There was then a further price reduction effective from Oct 2022 (to 0.0170 p/kWh).
The effect of these price changes over the two formula years led to @0% reduction in
revenue when comparing 2022/23 to 2021/22.

The other site with Long Term NorObligated Entry Capacity booked was Murrow. The final
price paid at this site was lower for the first half of 2021/22 (0.0718 p/kWh) and increased in
Oct 2021 (to 0.0928 p/kWh). There was a subsequent price reduction effective from Oct 2022

8n October 2021 the storage discount increased from 50% to 80%.
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(to 0.0852 p/kWh). The effect of these price changes over the formula years led to an 8%
increase in revemie when comparing 2022/23 to 2021/22.

Non- Obligated Exit Capacity

In 2022/23 the total revenue generated from NornObligated Exit Capacity was £20.6m,
compared to £8.8m in 2021/22. The increase in revenue is largely attributable to the Short
Term sales, whch in 2022/23 generated revenues of £9.0m, compared to £6.9m in 2021/22.
Revenue from LongTerm capacity sales were £16m in 2022/23 compared to £1.9m in
2021/22.

Short Term Non-Obligated Exit Capacity - Volumes and
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Figure9 - Short Term NonObligated Exit Capacity sold and revenue

For Short Term NorObligated Exit Capacity, volumes sold were 1.5 times higher in 2022/23
than in 2021/22, and revenue increased by three times. The most notable yeawon- year
change relates to the Baton NTS Exit Point where in 2022/23, we saw £3.4m Short Term
Non- Obligated Exit Capacity Revenue compared to £8m in 2021/22. This is explained in
more detail below:

Bacton Exit IPE in 2022/23, we saw £15.4m Short Term NorObligated Exit Capacity revenue
generated, with ~77% of this revenue (£IL9m) generated in Oct 2022. In 2021/22 the total
revenue for Short Term NonObligated Exit Capacity was £29m.

In response to market need, we facilitated increased exports to the EU by releasing ~150
GWh/d of Short Term NonObligated Exit Capacity. This had an impact on the Constraint
Management Incentive due to the increase in NonObligated Exit Capacity revenue.
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203. We saw different approaches adopted by adjacent Transmission system Operators (TSOS)
across 2022/23 which appeared toimpact on customer behaviours and the revenue
generated from Short Term NorObligated Exit Capacity.

204. The Winter 2022strategy for one TSO was to offemo EUEnNtry capacity through Long Term
products (¢mplicit AllocationB. Therefore, all Technical Capacity from 1 Oct 2022 was offered
in Short Term auctions. Prices rose in Oct 2022 (peaking at 3.1468p/kWh) which had a
significant impact on the Non- Obligated Exit Capacity revenues generated.

205. From 1 Dec 2022, the same TSCeased physical EU Entry flows although they continued to
offer EU Entry Capacity on PRISMA (the EU capacity trading platform). This capacity was
automatically bundled with our GB Exit Capacity, effectively sterilising ~170 GWh/d. To
mitigate this effect and following customer queries, we recommenced the release of Short
Term Non Obligated Exit Capacity for the remainder of the winter period. The additional
Non- Obligated capacity released was not considered to be increasing the constraint risk
because ~170 ®Vh/d of capacity released was not supporting physical flows as the TSO was
not flowing to Europe. The situation was, however, monitored closely and discussed with the
relevant TSO. It should be noted that there was no financial benefit from releasing the
additional Non-Obligated capacity on days when Obligated capacity had not been fully
utilised as the associated revenue was included in the calculation of the Obligated entry
capacity revenues and not the NorObligated Capacity revenues

206. A total volume of 4,500 GWh was purchased as Short Term Ne@bligated Exit Capacity at
Bacton Exit IP in Oct 2022, which is nearly 20% of the total volume of the Short Term Non
Obligated Exit Capacity product purchased in 2022/23 at this NTS Exit Point.

207. The graph below gives a view of Bacton Exit Firm capacity sold in aggregate between Oct
2022 and Mar 2023:

Bacton Exit IP Long-term & Short-term Bundled and Unbundled Firm capacity sold, with prices
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Figure 10 - Bacton Exit IP Long Term and Short Term Bundled and Unbundled Firm Capacity sold.
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Some other notable points are:

T

In 2021/22 at Stublach Storage, 20,257 GWlbf Short Term Non Obligated Exit Capacity
was sold, compared to 27,147 GWh in 2022/23. Despite the volumetric increase, revenue
generated was lower in 2022/23 (£10m revenue in 2022/23 versus £Bm revenue in
2021/22) due to changes in the reserve priceThe reserve price was higher for the first half
of 2021/22 (0.0099 p/kwh) and reduced in Oct 202(to 0.0042 p/kWh) before increasing
slightly in Oct 2022 (to 0.0044 p/kwWh).

The volume of Short Term NonObligated Exit Capacity sold increased between 201/22
and 2022/23 at Grain Power Station, from 8,827 GWh in 2021/22 to 11,153 GWh in 2022/23.
The revenue increased from £m in 2021/22 to £20m in 2022/23.

For Long Term NonObligated Exit Capacity, the Capacity purchased in 2022/23 was 14%
lower than in 2021/22, and the revenue was 10% lower.

Between 2021/22 and 2022/23, the NTS Exit Points where there were the most notable
differences in behaviour year ornyear were:

T

Offtake sites that doubled their NTS Exit Capacity holdings: Littleton Drew, Royston, Sutton
Bridge, Turlangton and Westwinch.

Sites that halved their NTS Exit Capacity holdings: Fordoun Industrial, ICI Billingham
Industrial, Rawcliffe Offtake and St Fergus Offtake (2022/23 Capacity holdings were a third
of those in 2021/22).

For the NTS Exit Points that reduced their Long Term Nef@bligated Exit Capacity holdings
between 2021/22 and 2022/23; this difference was largely netted off by six additional NTS
Exit Points holding Long Term NonObligated Exit Capacity in 2022/23 that dd not hold
Long Term NonObligated Exit Capacity in the previous reporting year. These six NTS Exit
Points accounted for 25 GWh of the overall Long Term Ne@bligated Exit Capacity
holdings - 9% of the overall Long Term NorObligated Exit Capacity sold in2022/23.

°In October 2021 the storage discount increased from 50% to 80%.
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Long Term Non-Obligated Exit Capacity - Volumes and
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Figure1l - Long Term Non Obligated Exit Capacity sold and revenue

Capacity constraint risk management

211. We assess the impact of maintenance planning throughout the year; be that planned
maintenance forming part of the annual maintenanceplan, or ad- hoc maintenance resulting
from an unforeseen event.

212. The commercial risks are assessed alongside the physical risks, and a decision reached
collectively as to the most efficient approach to be taken. Depending on the criticality of the
work and likely physical and commercial impact to customers of carrying out the
maintenance, the work will either go ahead or be rescheduled, or other options may be
considered.There is always a level of risk associated with taking assets out of service or
limiti ng their operation.

213. Some maintenance is based on legal requirements and other maintenance is required to
ensure continued operation of the asset(s). Irrespective of the driver across®IT, proactive
management and communication of all physical works requirenents is essential as well as
understanding / considering the potential commercial and physical impacts. This is essential
to ensuring the right decisions are made for our customers.

214. If maintenance work is essential which increases the level of operatioa risk, a different
approach may be developed with stakeholders and customers, to manage this risk effectively
for the duration of the physical works. An example of this was the introduction of a new way
of working using PIE analysis (Pipeline Integrity Bgineers). This indicates whether corrosion
inspections can take place under full line pressure or reduced pressure which allows us to
keep assets operational and therefore reduce any impact to customers. This new way of
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223.

working was successfully applied inAugust 2022, when we undertook ILI digs and
inspections on Feeder 12 (between Bathgate and Roberton) without the need to isolate and
impact the customer.

In 2022/23 we managed an emerging entry constraint on the network using commercial tools
on one occagon. In Jan 2023 we responded to high forecast and actual LNG flows at Milford
Haven and increasing pressures in that part of the network by taking Locational Actions on
18 Jan 2023.

To accommodate high Milford Haven flows, we rely on a chain of compresgss located
strategically throughout Wales and England to pull gas away from the terminal and push it
towards the middle of the NTS where the gas can be distributed. These compressors are
Felindre, Wormington and Churchover.

A sustained period of high windsin January 2023 at the Milford Haven port prevented LNG
cargos from docking for two weeks and supressed LNG imports during this period.

The NTS was reconfigured to accommodate the increase in flows that materialised when
weather conditions improved, and @rgos were able to dock.

On 17 Jan2023, Wormington compressor station experienced trips due to an external power
cut. Although recovered, this then impacted the operation of the other compressor units in
the chain which led to increased pressures in thapart of the network.

Given the continued high flows and the prevailing demands on Gas Day 18 J&023, pressure
monitors showed that a constraint was forecast, and intervention was required to maintain
safe operations E customer notifications and physical flows exceeded physical capability.
The operational context at that time was a light° National Balance and LNG cargo queueing
to dock.

To mitigate the forecast constraint, Locational Sell Actions with a total volume of 44.5 GWh
were accepted which generated a total revenue of £12m. This achieved the required physical
flow reduction and thus reduced pressures in that part of the network.

Due to the light National Balance, Secondary Locational Buy Actions were required to
maintain the wider system balance. We therefore accepted Locational Buy Actions totalling
19.3 GWh, at a total cost of £12m. This allowed us to maintain overall system balance.

Supporting our customers

We continually strive to improve and maintain customer relationships, and to spport
industry with all aspects of the capacity regime. Our aim is to help raise understanding and
aid participation in capacity auctions, and to provide a contact point for any capacity -
related processes and queries. Throughout the year, we used severaifigérent approaches as

' Where supply is less than demand, resulting in linepack deption.
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a means of raising awareness and offering support, all with the objective of helping meet
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In 2022/23 we presented at several Operational Forums on capacityelated topics. These
primarily focussed on Bacton Exit capacity (to support maximising exports to EU) and
Milford Haven Entry capacity (our Entry Capacity Release (ECR) consultation and proposal).
We also provided a deeper dive into the events surrounding # 18 Jan 2023 constraint and
how we managed the network to minimise the need for further intervention. Throughout the
year, we provide Operational Forum material for specificgnteresting daysk giving industry
the opportunity to ask questions and enhanceheir understanding of how we have prevented
and/or managed capacity constraint situations.

Aside from Operational Forums, we also held focussed industry webinars for customers in
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We also provided a new RAG status indicator which detailed the likelihooaf the release of
Non- Obligated Exit Capacity to help provide additional information to our customers.

Daily, we provide support to customers on all aspects of capacity, via our email account and
phoneline. We seek feedback as a means of continually impkang the service we provide,

| ®2-t r h2®+x¢~]-®E l1j® s_-1 gl q2}}° ®
provided to further their understanding, where required.

We have developed aone- page view of all GB and hterconnection Pointcapacity auctions
this year, to try and show customers in a simple format, the fundamental aspects of all
auctions. This is shown below for illustrative purposes and is signposted on our Capacity
webpages.
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Auctions Long-Term Short-Term

GB Entry [ Weekly SEC \ / Within Day Daily SEC \
- Capacity available as weekly product = Capacity available as daily product
SEC - System and runs from Mon > Sun = Open daily
N «  Bid Window: D-10 08:00 > 17:00 = Bid Window: D-1 02:00 > D-0 02:00
Entry Capacity - Allocation Window: D-9 07:00 > D-9 - Allocation Window: D-0 06:00 > D-0
17:00 03:00
/ Day Ahead Daily SEC \ / Daily Interruptible SEC \
+  Capacity available as daily product = Capacity available as daily product
= Open daily = Open daily
»  Bid Window: D-7 05:00 > D-1 01:00 = Bid Window: D-7 05:00 > D-1 15:00
= Allocation Window: D-1 14:00, 17:00 - Allocation Window: D-113:01 > D-1
& 01:00 15:00

Day Ahead Daily NEX
+  Capacity available as daily product
+  Bid Window: D-7 05:00 > D-1 14:00
*  Allocation Window: D-115:00 > D-1
16:05

GB Exit

NEX - NTS
Exit Capacity

Daily Off-Peak NEX
Capacity available as daily product

] +  Bid Window: D-7 05:00 > D-1 14:00

/ Within Day Daily NEX

+ Capacity available as daily product

+  Bid Window: D-1 14:00 > D-0 02:00

*  Allocation Window: D-0 06:30 > D-0
02:49

Allocation Window: D-115:00 > D-1
16:00

IP / Day Ahead Within Day
+  Capacity available as daily product = Capacity available as daily product
Interconnector = Held on D-1 for firm and interruptible » Held onD-0

= Bid Window: From 18:00 D-1*
= Firm —Entry: IPWDDSEC / Exit:
IPWDDNEX

capacities

- Bid Window; D-1 15:30 (firm), D-1
16:30 (int)*

= Firm - Entry: IPDADSEC / Exit:

IPDADNEX
k Int - Entry: IPDISEC / Exit: IPDONEX

Point

*All times mentioned are in GMT

Figure 12 - Capacity auctions 1- page overview

229. We continue toassess and develop our suite of useful information including our Frequently
Asked Questions (FAQ) document and the Capacity Guidelines document. The latter has
undergone a complete review in 2022/23 to reflect customer queries and increase clarity
further for customers.

Residual Balancing

230. The aim of the Residual Balancing incentive scheme is to incentiviseANG Eesidual balancing
activities in two ways:

231. The Linepack Performance Measure (LPM) incentivises NGT to minimise differences in the
linepack volumes measured at the start and end of each gas day. This is to help ensure that
any system imbalances within the gas day are managed, and that any associatedosts are
}l-tlj _h-¢®® zs¢® ®°®+t| ~ 2@®I -® -1 ®2¢ ®t g}l

232. The Price Performance Measure (PPM) evaluates the impact NGT has on the market in its
Residual Balancing role by measuring the price range of its residual balancing tradingaions
compared to the System Average Price (SAP). This incentivises the System Operator to
minimise the impact it has on market prices.

233. The LPM element for 2022/23 achieved a daily average linepack performance of 2.5 mcm/d,
compared to the 2.8 mcm/d incertive target. This is an increase from 2021/22 where the
average linepack performance was 2.0 mcm/d. The LPM was better than the incentive target
of 2.8 mcm/d on 225 days during the year (62% of days), a decrease in performance
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compared to 2021/22 (268 days 73% of days). Minimising linepack change was challenging
because of market uncertainty driven by global events impacting supply and demand.

234. The PPM element achieved an average price spread of 4.0% of SAP, compared to the 1.5%
incentive target. This repesents a decrease in performance compared to the 2021/22 value
of 1.8%. We took Residual Balancing actions on 273 days (75%) compared to 252 days (69%) in
2021/22, representing an increase in the number of days we were required to enter the
market to encourage balancing. On the days when we took actions, the average price spread
was 5.3%, compared with 2.7% in 2021/22 and 2.0% in 2020/21.

235. Minimising linepack change and the price spread of our Residual Balancing actions was
difficult to achieve because of market uncertainty driven by global events impacting supply,
demand and associated volatility. Gas prices continued to increase from 2021/22 levels,
peaking above 600 p/therm and we saw increased price volatility both between and within
days. We also witnes®d gas day price spreads on the OCM prompt market of up to
260p/therm (equivalent to 74% of SAP for that same gas day) and overall averaging 41
p/therm for 2022/23 (equivalent to an overall average of 27% of SAP). SAP changed by up to
123 p/therm between consecutive gas days. The NTS continues to manage wide system
imbalances in supply and demand throughout/during a gas day, presenting a challenging
environment for Residual Balancing to operate efficiently in. As a result, we continue to enter
the market earlier and more frequently during challenging periods.

236. Shipper behaviour remains a primary factor influencing the balancing of the NTS, and we
continue to engage with Shippers to help understand the changing drivers behind Shipper
imbalance positions. We ae also proactively monitoring several balancing metrics in
conjunction with our control room (for example, linepack swing and weekend / weekday
balance positions) and these are helping to drive discussion, action plans, risk assessments
and are shaping ourResidual Balancing approach.
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Summary

We have maintained a strong customer satisfaction score of 8.60 with
increased volumes of customer responses

Stakeholder Satisfactionhas increasedto 8.69 building on successful
engagement programmes.

Demand forecasting remained challenging given volatility market conditions,
leading to increased focus on process improvements and industry knowledge
sharing

We have achieved positiveCapacity Constrant Management performance,
using adaptive approaches to identify early, and manage emerging or
heighted risk periods. Operational and commercial strategies have been
adapted when needed throughout the year to manage specific dynamics such
as continued highEU exports from Bacton, to maximise asset use, without
unduly creating constraint risk.

Residual Balancing deliveredpositive performance on the LPM element of the
incentive but was below target for the PPM element.This arearemains
challenging due tothe need to increase market actions in responsé¢o
customer behaviours

The Gas Transmission Digitalisation Strategywas published in March 2022.
The ypdated Action Planwas published June 2023

national gas
transmission




V. Maintaining a safe and resilient network

237. Providing a safe and resilient transmission network that is efficient and responsive to change
is fundamental to everything we do. Through the development of our RIIO2 business plan,
our customers and stakeholders told us that safety of the pulit, our employees and of our
assets is a key priority. They expect to be able to access a resilient and reliable network and
to be able to flow gas without restriction.

238. In 2022/23 we have madesteady progress against our outputs in this priority area but
performance insome outputs such as Cyber IT and OT, and Asset Healtimas been influenced
by the current global economic conditions We have put measures in place toaccelerate
delivery through the remainder of the price control andare therefore still forecasting to
deliver our outputs. The section below provides further detail on how we have performed
_r_t ®+ ®2| htqgth jl}t-1-_9g}l® £std4td®t &  tl &5t
theme. Outputs linked to this theme but not discussed in the section below can be found in
XI. NonLoad Related Capexand XIII. Other Costs

Safety

239. The safety and health of our workforce, the public and our assets remains an integral parof
how we work at National Gas and a top priority within our overall strategy. We aim to be
proactive in our approach to achieve the highest level of safety maturity which is crucial to a
strong performance and to ensure delivery for our customers, the gomunities we serve and
to maintain the reputation of our business.

Gas Transmission Safety Performance

240. NGTcontinues to focus on its ambition to be 'Safe every day', which supports the progression
to a proactive safety maturity. The ambition sets the strategic direction for the RIIO T2
framework and associated safety and health plans- focus within these plans continue to be
aligned to four key target areas:

1 Keeping our assets and processes safe every day
1 Demonstrating safe behaviours every day

1 Supporting health and wellbeing every day

1 Improving safety every day

241. Year one of the Gas Transmission fodyear programme to becoming proactive has
concluded with positive progress.
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242. The NGTLost Time Injury (LTI) for 2022/23 was 0.02 (0.18 when converted to 1,000,000
hours), ahead of the 0.1 target. This rate was made up obne employee lost time injury
which resulted from a torn calf muscle when walking across site in inclement weather. Ais
event has been investigated, and learnings shared. This is a significant improvement when
compared to 2021/22 performance of 0.1.

243. 6 EEEEQEE sl -1 ,1-1 qt-I| strsthiighalftheet } h¢
number reported in 2021/22. Thee have been no tier 1 or 2 process safety events and no
public safety injuries attributable to NGToperations/assets in 2022/23.

244.  Visible senior commitment to safety, health and the environment (SHE) is critical to strong
performance and as such we rura programme of SHE visits (minimum offour visits per
leader per year). 100% of SHE Leadership visits were completed in 2022/23 with leaders
exceeding requirements, further increasing their visibility. The SHE Leadership programme
has now been re set in preparation for FY23/24 delivery. Investigations have been delivered
to a high standard, against our internal incident review panel metrics, with quality assessed
at 79.55%. The action closure rate concluded at 93.13% which is slightly below the required
target of 95%.

245.  Key highlights delivered in 2022/23 include:

q ! ejl 12 jt-1E ~_#2-tzx°  @®®I ®®~1 * , ® h
opportunities within the National Gas Transmission Safety Management System (SMS). In
2023/24 work will begin to simplify the SMS and address key actions from the maturity
assessment.

1 Process Safety Risk Control Indicators have been updated and embedded to support
compliance against the risk control standards and manage risk. Process safety training was
also reviewed and enhanced to ensure maintenance of knowledge and process safety
understanding across the organisation.

1 A refreshed Technical and Safety Competence Management System was developed and
implemented within the Operations Team. Work continues in 2023/24 to advance he
competency systems within other areas of the business.

1 A new occupational health contract reflecting NGTis in place and ensures that all core
services to employees are operational. In addition, our employee assistance programme
has been extended for ug by family members in the same household.

1 The functionality of our incident management system was improved to encourage
increased reporting and therefore greater opportunity for learning and continual
improvement.

1 Gap analysis into fatigue managementwas completed and actions closed out.

11 Calculated as: (Number of lost time injuries in the past 12 months x 100,000) / Total number of hours worked for
the past 12 months.
2 Tier 1 and 2 process safety events are those which have the potential for a catastrophic or serious outcome
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246. The 2023/24 Safety and Health plan which reflects year two of our journey to becoming
proactive is in place.

Network Asset Risk Metric NARM)

247. For RIIGT2, the NARM is building on the progress made in RIKJ1 and is ushg Monetised
Risk as the primary measure. Ofgem is using this measure for defining the outputs and
setting allowances associated with our asset management activities. In RIIOT2 we have
outputs defined using the Long Term Monetised Risk measures. This is Blonetised Risk
measure over a defined period of time greater than one year from a given start date and
equal to the cumulative Single Year Monetised Risk values over the defined period.

248. Network asset risk relates to the consequence of failure of a networlasset and the
probability of a failure occurring. If we do not maintain, replace, or refurbish assets, the
probability of them failing will generally increase over time, and so would the risk of the
consequence of failure materialising. To keep network aset risk within reasonable bounds,
we are funded to carry out asset management activities such as replacement or
refurbishment. NARM has been developed to allow Ofgem to quantify the benefit to
consumers of our asset management activities and hold us accauable for our investment
decisions.

249. In 2022/23 we have delivered a further RESAmM® in Long- Term Risk Benefit in NARM outputs
(Al Unique ldentifiers (UIDs)) subject to work closeout between now and the final RRP NARM

submission. With this alongside last® | _ - E® | | } B&m thkeLthe towl déliyetedim
RIIO T2 so far to RE63.5m against the target of RE20Bm. We have undertaken a dry run
2®t r } _®+ °| -E® ?!L> LLI #I~2} 1 a-¢-tjl]

risk benefit (LTRB) valuegdelivered during 2022/23, and a revised forecast of the NARM
position at the end of RIIO T2 based on planned and forecast work. We will confirm the final
NARM delivered outputs and forecasts in the specific RRP NARM submission.

Annual Network Capability Assessment Report (ANCAR)

250. The Annual Network Capability Report (ANCAR) is a document which National Gas
Transmission is required to publish under the special license condition 9.1part B,
introduced as part of RIIO T2. ANCAR includes, for all NTS Exit anchEy Zones, so far as is
reasonably practical:

Flow forecasts

Physical capabilities

Capabilities that can be delivered using commercial tools
Explanations of any changes resulting from changes in our assets

= =4 -4 -4

1 The unit used to denoteMonetised Risk values R£ is used to differentiate from financial monetary values. However,
provided methodologies for deriving monetised riskhave been properly calibrated thenRisk Pounds can be
considered like for- like with other monetary costs and benefits.
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252.

)l

I - tl, ¢q sl ®t+2 *t¢ t EE °1 -®E =t~ g

The Network Capability Zones:

The second edition of the ANCAR was publishedh June 2022, and the main findings, based
on a fully reliable and available asset base (see reference to the resilience sections), were:

)l

The entry and exit capabilities of most of the zones, are sufficient to meet all the supply

and demand flows anticipated under all FES scenarios, over the next 10 years. The
exceptions being South Wales entry, South East entry and East Midlands exit.

M¢2+s V_}I®E | *-° h_2 gt}t+° ®s¢,® =*sl ® -
increased capability is required r both now and in future years, due to a greater reliance

on the imports of LNG.

Osl M¢2+s . ®+E® q}¢,® t jth_=+1 =+sl | £, ¢ - |
requirements now and over the next 10 years. For those scenarios where capabilitg i
insufficient, economical shortterm operational and commercial solutions are available to
manage flows. The report highlights the importance of maintaining the current capability

levels at Bacton specifically with regards to the importance maintaining cgpability at

Kingls Lynn compressor and the associated flows to and from the EU interconnectors
following MCP works.
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1 East Midlands exit flows indicate that currently we have sufficient capability to meet exit
demand for the majority of days with the chanceof constraint being less than once per year
in the current year. Looking ahead into 2030, there is sufficient capability to meet all
anticipated exit flows.

253. The investment programme in the current 10year Business Plan, including the proposals
brought forward as part of the Uncertainty Mechanisms, as contained within our RIIOT2
proposals, remains the appropriate and economic approach to meeting forecast customer
needs.

254. A greater reliance on imports, either LNG or through interconnectors, means that key
compressors sites, impacted by the Industrial Emissions Directive, must be able to maintain
their capabilities.

255. Out to 2030, the data supports the proposals we made in our latest Business Plan. That is,
the range of physical capability available to us via existing and planned assets is consistent
with the requirements as indicated by the supply and demand scenarios.

256. The supply and demand are based on the Future Energy Scenarios (FES) we have selected as
the most applicable over a 10 year period, this includes scenarios from both 2021 FES and
2022 FES, as outlined in the Gas Ten Year Statement (GTYS) publication.

257.  Severalinitiatives were delivered in the 2022 ANCAR publication. Informed by our external
engagement from the previous ANCAR. New sections includeasset availability and
resilience, active linepack management and interzonal transfers. Both prior to and after the
publication of the report, a number of engagement activities were held with stakeholders to
hear their feedback on 2022 ANCAR and to gaiimsight into how they would like to see the
document evolving.

258. Following stakeholder engagement, ANCAR 2023 will include a greater depth of analysis on
asset utilisation and resilience.

259. As part of the Future System Operator scope, as contained in the Ergy Bill, it is likely that
they will be accountable for producing and developingseveralthe elements within the
ANCAR publication in the near future.

Exit Capacity

260. The annual exit capacity process is ruraccording to the Exit Capacity Planning Guidanc#
(ECPG) introduced as part of RIIOr2. The aim of this guidance/process is to ensure that Flat
and Flex capacity bookings as well as Assured Offtake Pressure (AOP) requests (as defined in
UNCE TPD Section)) are booked as efficiently as possible given the removal of the incentive
arrangements on the GDNs as part of RIIO'2. The ECPG process also aims to make the

14 Exit Capacity Planning Guidance | Ofgem
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261.

262.

263.

264.

265.

266.
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the methodology, engagement, and reporting requirements of this process.

Capacity bookings were largely in line with what we would expect to see (based on previous
years). AOP bookings saw more changes than previously experienced in RII1, given the
increasede r _rl ~1 * _txs *sl| 4,?2E® t+x ., _® 2¢®®t g}

increase our exit risk while avoiding any unnecessary investment and therefore was to the
financial benefit of customers and ultimately consumers.

We provided the outcome of theprocess in the 2022 Exit Capacity Allocation Report to
Oogemu _® ,1}} _® _ -1-®t¢ ~_ j1 a&zg}yth}eo . t

own published documents) in Oct 2022 with the accompanying Exit Capacity Assessment
Methodology Statement®, in Jan 2023, in line with the licence condition under ECPG.

Asset Health E non-lead assets

Most of our asset health plan is covered by NARME work that is necessary to maintain the
safety and reliability of the network, and outputs are measured in LTRB. There are 20
intervention types (UIDs) across five asset suithemes, that have received baseline fuding
and have price control deliverables (PCD) with volume targets. The 20 UIDs cover:

Security fences and gates

Pipe supports

Access roads and paths

Lighting

Major remediation of Civils at Bacton

=4 =4 4 4 A

The Non Lead asset interventions associated with fences, gtes, roads, pathways, and pipe
supports are being considered alongside similar NARM assets requiring intervention within
the National AGI Renovation Campaign (NARC). In this manner, bundling efficiency and
timely intervention is best achieved.

Delivery of these interventionsis often complex with work on defined assets sometimes
having a knock- on impact on other assets This is particularly the case with fencingwhere to
undertake works on other asset types located within very close proximity or under theence
line, fences may be required to be removed and replaced~ence replacementin these
circumstancesis essential butwould not have been included inour non-lead asset fencing
volumes and thus results in usexceeding the expeded volumes.

Whilst the delivery of the Non Lead Assets has been considered to be more efficiently
delivered alongside the NARM deliverables, future considerations are being developed to

15 Exit capacity planning | National Gas

18 Exit capacity planning | National Gas
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267.

268.

269.

identify bulk pipe support replacements. This should enable greater procurement
savings/reduced costs through bulk material order (rather than ad hoc basis aligned to
NARC sites). This initiative has been started within 2022/23 and will be further developed in
the year ahead.

The Non Lead Assets associated with electrical lighting form part of thewider national
electrical campaign. 19 of these volumes have been identified for delivery in the national
electrical project. These are forecast to be committed into sanction for Q1 of 2023/24 with
detailed delivery year phasing to be agreed following placement of contract.

In addition, opportunities have been investigated to deliver some of the less complex lighting
works using in-house teams. These lesser complex works typically entail replacement of light
fittings inside our compressor buildings.Ten of this type of project have been approved
toward the end of the 2022/23 reporting period and are expected to deliver in 2023/24. Other
electrical volumes are in development and are expected to be committed for build early in
the 2023/24 period.

Major remediation of Civils at Bacton entails work on pitwall transitions. During 2022/23
non-intrusive surveys have been undertaken covering this asset. The detailed scope
requirements are currently under development by subject matter experts

Summary
1 We havefacilitated the delivery of 100% of gas requirements for our customer

1 We are focused on ensuring ouiSafe every day'ambition: our Lost Time Injury
(LTI) for 2022/23 was 0.02

91 Delivery of ourCyber OT, Cyber IT, Asset Health and PSipPogrammes of work
s_-1 gl t~2_hzxlj g° r}c¢g_} ®2aal o
labour and high summer flows resulting in reduced access to the network to take
outages. Where possible we have mitigated risks and have plans in place to furér
ramp up delivery over the remainder of the price control

1 TheANCARwas published in June 2022

1 Theannual exit capacity processran from Apr 2022 Jan 2023.The Exit Capacity
Allocation report was published 31 Oct 2022
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VI. Deliver an environmentally sustainable network

270. As one of our key outputs under RIIOT2, delivering an environmentally sustainable network
is important both to us and our customers. As a responsible business, we are committed to
delivering environmental and community benefit, prioritising the issies that matter most to
stakeholders.

271. In 2022/23 we have made good progress against our deliverables in this consumer priority
area. A2z - | rt | t stgtzxt r -t _ } _® ,1}} _® hte
h - _ procgsghas resulted in a saving of circa 300 tonnes oGHGventing.

272. Inthe Environmental Action PlaA’” and associated environmental incentives, we have
outperformed against all but one of our baseline targets, including operational and office
waste and water usage. This level of performance has been supported by the @id- 19
guidance to work from home where possible, and the subsequent hybrid patterns of working
that have been adopted resulting in people traveling to and using the office spaces less
frequently.

273. There are a number of projects that contribute to this overarching consumer priority but that
are covered under the XI. Non Load Related Capital Expenditure section. This includes the
compressor emissions projects such as Peterborough and Huntingdon, Wormit ¢ 0 <t r
Lynn, St Fergus and Hatton.

Environmental Action Plans

274. NGTaims to reduce the impact its operations have on the environment, whilst delivering
positive benefits for the communities we serve. In RIIOT2 NGTdeveloped an Environmental
l h+t ¢ |} C.!'1¢ ,sths 2 jl -2t ® ¢2 fessing. ~

275. The EAP contains 30 commitments split over five key areas:

Air Quality and Compressor Emissions

Climate change and our climate change commitments
Responsible Asset Use

Caring for the environment

Leadership for change

=4 =4 =4 -4 A

276. We have now completed yeartwo of this plan with positive progress being made against
four of the five areas: air quality and compressor emissions, responsible asset use, caring for
the environment and leadership for changeNGTwill not be able to meet the initial climate
change ommmitment which was to develop a science based target by 2023- all oil and gas
industries are out of scope of the current initiative. Whilst we await the development of a
specific oil and gas methodology, a glidepath to net zero and associated decarbonisation

17 https://www.nationalgas.com/document/142876/download
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strategy is in development and will align to the science based target initiative. Detailed
performance for each of the five areas has been captured in the table below:

the end of RIIGT2.
This includes replacing
some of the most
polluting compressors
on our network with
cleaner technologies,
improving local air
quality.

exports to Europe. However, the NOx
intensity measure of kilograms per hours
(kg/h) have fallen from 8.9 to 6.3 kg/h
which equates to a 2.2 % reduction due to
the increased utilisation of BAT units
(newer, cleaner units)

Area Target Update RAG
Air Quality and We will work to reduce | NOx emssions from compressors have riser
Compressor our NOx emissions over the last year by 87%, due to the

Emissions from the business by increased utilisation to support natural gas

Climate Change
and Our Climate
Commitment

Our key commitment in
this space is to
develop a science
based target by 2023.
Update: The Science
Based Targets
initiative (SBTi) stated
that the oil and gas
sector is imperative
and one of the most
challenging sectors to
decarbonise. Work is
ongoing to develop
sector-specific
methodologies for oil
and gas (O&G)

Whilst waiting for the
methodology to be
developed National
Gas Transmission is
developing a
decarbonisation
strategy

that will include a glide
path to net

zero and this strategy
will align to the
methodology of a
science based target.
The glide path to net
zero will set out a
pathway to reduce
Green House Gas

Work on the decarbonisation strategy has
commenced and will be approvedin 2023.
In addition, the Methane Emissions
Reduction Campaign has led to the
submission of a methane emission focused
reopener with Ofgem. National Gas
Transmission sought £31.3m of investment
targeting up to 1,000 tonnes of methane
emission reduction ard improvements in
fugitive methane emission detection and
guantification.

The funding proposals to Ofgem include
three items:

1. Reduce to near zero pipeline,
compressor station and PIG trap
venting

2. Deliver trials of Combined Gas
Recompression and Zero LosSeal
technology for the gas compressor
fleet

3. Deliver an above ground fugitive
methane emission performance
baseline.
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(GHG) scope 1,2, & 3
emissions. In RIIGT2
we have set out
reduction targets from
elements of each
scope.

Responsible Asset
Use

We will address eighty
redundant assets,
asset groups or sites,
supporting a
sustainable lower
carbon future through
responsible demolition
including asset
repurposing.

Opportunities have been takento minimise
waste by reusing assets, this includes the
recovery of grey spares for reuse within the
business and redeploying redundant assets
for the Hydrogen FutureGrid project. This is
in addition to identifying opportunities to
sell assets that are nolonger required.

Caring for the
Environment

We will make sure both
new construction and
demolition projects
include initiatives to
protect and promote
biodiversity, and we
will enhance the value
of natural assets on
non- operational land.

The Aylesbury anl Creekside initiatives
delivered 4.5% environmental value
improvement. Plans are being developed
for years three, four and five to achieve 10%
target by the end of RIIG T2.

Our major construction project at Hatton
has measured the Biodiversity Net Gain Iss
of the project and enhancement units
required to reach a 10% netgain. This
equates to three BNG units. We are
working with a third party to deliver the
units on our behalf over the next two years.

Leadership for
change

We will embed
sustainability in our
decision making, be
transparent on our
progress, and work
with industry to drive
forward the
sustainability agenda

An Environment, Social and Governance
survey has been completed. This survey ha
identified a base line for employee
engagement and hasinformed a targeted
employee training and communication
plan. The survey will be reissued in year
three and progress of employee
engagement will be monitored.

National Gas Transmission have also
become a corporate partner of the Institute
of Environmentd Management and
Assessment (IEMA) who have delivered a
climate change briefing to the National Gas
executive team.

Table 6 E Overview of EAP progress

277. Progress against the 30 Environment Action Plan targets are reported annually to Ofgem in

the Annual Environmental Report and our next submission will be in October 2023.
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GHG Emissions (ventiny

278. The aim of the Greenhouse Gas (GHG) Emissions incentive scheme is to incentivise NGT to
reduce the amount of natural gas vented from our compressors (pmarily methane), and to
reduce the effect of our operational activities on the environment. This is important to our

customers, stakeholders, ourselves, and society in general.

279. The GHG venting allowance is set each year by Ofgem; the allowance for 2022/2&s 2,897
tonnes. For each tonne of natural gas vented over or under this allowance a price is levied.
Should we vent more than 2,897 tonnes we are subject to a charge and for each tonne under
this allowance, a revenue under the incentive scheme. These@abased on our NTS GT

Licence, as detailed in Special Conditions 5.6, Part D.

280. For 2022/23 this price was £2,104 per tonne of natural gas vented, this is an increase of £188

or 9.8% from 2021/22.

281. Compressors are usedo increase pressure in parts of the NTS and to move gas from the
sources of supply to areas of demand. To undertake this activity to deliver customer
requirements, we will select the Best Available Technology (BAT) in accordance with the

Industrial Emissons Directive (IED).

282. The need to operate an individual compressor on any given day is dependent upon several
variables, including the sources of supply and demand, the prevailing network conditions,

and the need to accommodate maintenance and constructia plans.

283. The total amount of natural gas vented from compressors in 2022/23 was 2,287 tonnes,

which is 79% of the target allowance. This is an 11% increase from 2021/220@1 tonnes).

284. The increase in venting was primarily due to the record high LNG suppk and transit of gas
through the NTS to Europe whichherefore led to an increase of compressor usage and
compressor running hours to support these customer LNG import/Interconnector export

requirements. This increase impacted our ability to maximise ensgsions saving initiatives.

285. The table below illustrates the increase in summer (AprSep) compressor running hours and
venting between 2021/22 and 2022/23 for those compressors that support this west to east

transit during the summer.

Compressor | Hours | Hours % Venting in | Venting in | %
ran ran Increase | tonnes tonnes Increase
21/22 | 22/23 21/22 22/23
Kingts Lynn 104 5390 5082% 54 127 135%
Churchover 71 1169 1546% 29 32 10%
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Felindre

1230

61400%

22

55

150%

Wormington

S7

1566

2647%

30

75

150%

Table 7 E Compressorsummer running hoursand venting between 2021//22 and 2022/23

286. The average annual venting through compressors in the last X§ear period including

2022/23 is 2,865 tonnes, with the maximum venting being 3,928 tonnes (2017/18) and the

minimum being 2,061 tonnes (2021/22).

287. O¢

compressor units to export gas to Europe wautilised supply and demand forecasts to identify
future flow requirements to make early compressor pressurisation and depressurisation
decisions, the effect of this has been a saving on unit static seal losses. System control panel
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embed previous years initiatives, although impacted by the requirement to run more
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improvements helped redice emergency shutdowns, and continued revisions to our

maintenance policy around emissions testing and winter assurance preparedness tests to
prioritising critical units, these initiatives and the two further detailed below helped save

approximately 300 tonnes of venting emissions in 2022/23.

288. 3¢} } ¢t

this into our decision making and processes. The inhibiting process allows compressor units
identified as unlikely to be required over the summer period to be temporarily isolated from
the network. The process involves the engine internals being sprayed with an environmentally
friendly preservative spray to prevent the deterioration of engine condition, during summer
2022 a total of 7 units were successfully inhibited saving approximately 60 tonnes, although
this was less than the 200 tonnes recorded in 2021/22 this was in part as a result of more
units being required to support our customers in utilising the network, and the asociated
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increased supply to meet the increased export demand to the EU.

289. Additionally, during 2022/23 we trialled a new process calledDry CrankedE This process
includes spinning the engine on the bearings to reduce any potential damage/wear and
checks dl unit ancillary systems which include motors, pumps, leaks, uninterruptible power
supply (UPS) control systems, governor systems, this provides assurance and integrity of
inspection whilst avoiding full pressurisation and subsequent venting. Out of ourerall unit
fleet 32% can be dry cranked. For 2022/23, due to the requirement to run compressor units
three units were able to be dry cranked saving approximately 15 tonnes.

290. The following images show an example of an NTS compressor which has been renex/for
engine inhibiting and where the remaining pipe work has been bunded and wrapped to keep

parts clean and erosion free.
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Figure 13 - Compressorwhich has been removed for engine inhibiting

291. The GHG emissions calculation methodology fazalculating the mass of natural gas vented in
2021/22 was verified by an Independent Examiner and submitted to the Authority in Jul 2022.
In accordance with our Licence an audit will be carried out again this year for 2022/23
emissions and will be submitied to the Authority by 31 July 2023.

292. In Dec 2022 we submitted the final submission of the Net Zero Preonstruction and Small
Net Zero Projects Reopener (NZASP) uncertainty mechanism to address methane emissions
from operating the NTS. Our proposals coer three themes (these are covered in more detalil
in Section VIII.Net Zero). The implementation of compressor machinery train investment will
help capture and further identify opportunities to remove methane losses from our
operations, following the trial towards the end of RIIG T2, dependant on the success larger
impacts may be seen through RIIOT3.

NTS Shrinkage

293. We are responsible for managinghe procurement of energy and emissions for NTS
Shrinkage, in our role as NTS Shrinkage Provider. These costs are recharged back to users as
part of general non-transmission charges. A reputational incentive is in place for NTS
Shrinkage for RIIQT2. Unde the scheme, from 2022/23 onwards, annual gas procurement
costs are compared to benchmark costs, which are based on forecast volume requirements,
actual volumes, and market prices.

294. Total NTS shrinkage costs for 2022/23 were £77.7m (in 2018/19 prices), including £517.5m
for gas (including third party revenues), £43.7m for electricity and £16.6m for emissions.
Costs were three times higher than 2021/22, driven by increased volumes of gas shrinkage,
and gas market prices rising to unprecedented levels followng the Russian invasion of
Ukraine.

295. Gas procurement costs (not including third party revenues), which are the costs of trades and
energy imbalance cashout for the year, wereE533.8m. This is comparable to (2.5% higher
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than) the average cost benchmark forthe year, which is calculated according to the
published methodology and based on benchmark and actual volumes and average market
prices, of £520.9m. This was achieved in the context of a highly volatile gas market. For
example, for the Summer2022 product, over the six months ahead of delivery, thestandard
deviation of the daily closing price assessment was 80 p/th, around 18 times higher than for
Summer2021 and 43% of the average benchmark price; for Winter 2022/23, this metric was
142 plth, around 3.6times higher than for Winter 2021/22and 38% of the benchmark price.

For gas shrinkage for 2022/23, we procured our forecast requirement utilising forward and
prompt markets. We constantly reviewed our trading strategy to manage the price risk for
consumes, in particular for the winter months for which we procured a high proportion of
forecast volume ahead of the month, as seasons, quarters and month products, to mitigate
against increasing prices. Following the Russian invasion of Ukraine in February, gasarket
prices rose to unprecedented levels, peaking in late August (at £8.87 a therm for Q1 23
delivery), with the market price for the Winter 2022/23 contract (for delivery in October to
March) ending around £5/th in late September. Prices generally felbver winter driven by
reduced demand which was helped by relatively mild weather and customers reducing their
consumption due to the gas price.

NTS Shrinkage gas includes Own Use Gas (OUG, for compressor use), Calorific Value (CV)
Shrinkage (gas that canrot be billed), and Unaccounted for Gas (UAG, the remaining quantity
of gas after taking into account measured inputs and outputs to the system). The overall
volume of NTS Shrinkage gas was 6,795 GWh in 2022/23. This represents a nemubling of
overall volume from the 2021/22 outturn of 3506 GWh.

This was largely driven by UAG volume increasing from 2051 GWh in 2020/21 to 4655 GWh in
2022/23. This is prereconciliation UAG, which includes some energy that is reconciled to
particular users after close out. The increase in UAG has been mainly attributed to a large
increase in throughput throughout the summer period and a significant meter error detected
within that period. The annual UAG volume for 2022/23 was 0.45% [this is as per UAGCVS
Report] of the annual NTS throughput, higher than previous years, but still significantly below
the meter error tolerance standard of 1.1% in energy terms. More details on UAG volumes are
given in the published May 2023 UAGCVS report, available via the following link:
https://www.nationalgas.com/document/143046/download .

The volume of OUG increased from 1139 GWh in 2021/22 to 1648 GWh in 2022/23 while
electricity consumption for electric compressor unitancreased from 129 GWh to 168 GWh.
Compressor use is primarily driven by the supply/demand patterns presented by the market,
and the high volumes in 2022/23 were primarily driven by transit flows to support high
exports to Europe.

CV shrinkage volume remaied a relatively small part of overall gas shrinkage but increased
from 317 GWh in 2021/22 to 491 GWh in 2022/23.This was predominately driven by CV
capping in the North- East Local Distribution Zone, where gas of different calorific values
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(energy contentg from different entry points converged, and some energy associated with
the gas of higher calorific value could not be billed.

301. As aresult of the increase in overall volume of NTS shrinkage gas, our trading activity
stepped up, with 2023 trades completedfor 2022/23, compared to 890 trades for 2021/22,
and an average of 555 per year over RIIOT'1.

302. Electricity and emissions costs also increased yeaon-year but remain a smaller percentage
of overall costs.

303. Shrinkage costs for 2023/24 are expected to be sigficantly lower than 2022/23, due to lower
market prices seen in 2023, though uncertainty remains particularly for the winter months.
Environmental Incentive

304. The National Gas Transmission Environmental Action Plan (EAP) sets out how we intend to
take forward specific actions relating to the environment. The EAP includes stretching targets
that go above our Licence obligations, and as such it was recognised that there was value for
consumers and wider society in incentivising some of these.

305. The following narrative defines our environmental incentives reporting progress based on the
baseline figures produced. It should be noted that some increases are likely a result of
baselines being created using figures representative of times of Covid.9 restrictions.

306. The table below summarises our 2022/23 performance against our EAP targets.
Environmental Baseline Benefit Penalty 2022/23 Level | 2022/23 % | RAG
Incentive Levels Threshold | Threshold difference

to baseline
levels
Operational 1748 -12% 8% 1,797 3%
transport (1,538.24 (1,887.84 | (Operational
emissions tCO2e) tCO2e) Fleet incl
(tCO2e) (% . UE®¢
change)
Business 1608 -3% -1% 741 -54%
mileage (tCO2e) | (2019/20) | (1,559.76 (1,591.92
(% change) tCO2e) tCO2e)
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Percentage of | ------- 52% 44% 96.8% N/A
operational and
office waste

recycled (value)

Office waste 54.60t -3% (52.96 | -1% (54.05 | 47t -14.7%
generated in (2019/20) | t) t)

tonnes (%

change)

Office Water use | 7,380m3 -3% -1% 3,910m3 -47%
inm3 (% (2019/20) (7,158.6 (7,306.2

change) m3) m3)

Environmental 32.92 1.4% 0.6% £1.5M 4.5%
value of non (2020/21) increment

operational land
(Em) (% change)

Biodiversity Net | All years in | Reward if a | Penalty ifa | No NA
Gain (BNG)on |RIIO T2 project project commenced in
projects achieves achieves 5% T2 have years
affecting the 15% or or less BNG| completion

local more BNG

environment

Table 8 - Environmental Incentive performance against baseline targets

Operational transport

307. Our operational transport emissions target is set at 1,538.24 tCO2e to achieve the benefit
threshold. With 1,797 tCO2e emitted for 2022/23, target levels were not met tls year, but
remain below the penalty threshold.

308. Future RIIGT2 plans include increasing Electric Vehicle use across all business mileage
options and installation of electric charging points at sites to support this transition. These
initiatives will support a reduction in transport tCO2.

Business mileage

B}l _® ?2¢xl 0 V_®+xl h_htrelt®}pP _@®®€Ftjl ¢l DE €& ®I h
with our waste contractor to gain more detailed data on the specific quantities recycled. Once such data is
available, the percentage of waste recycled may change.
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Our business mileage emissions target is set at 1,559.76tCO2e to achieve the benefit
threshold. Results for 2022/23 were 741 tCO2e, meaning our benefit threshold target level
was exceeded.

A reduction against baseline in business mileage was largely dueo reduced air travel
following restrictions imposed during the covid 19 pandemic and general business mileage
not reaching levels experienced in the base line year, which was preovid- 19.

Future business mileage reduction plans will include revising copany car and hire car lists
to ensure hybrid or EVs are the only options. Reducing personal usage of cars by the
promotion of car sharing or using virtual meeting tools, offering alternative meeting spaces
which support traveling by public transport.

Office waste

The combined office and operational waste recycled for 2022/23 was 96.8%. This exceeded
our benefit threshold target of 52%. Furthermore, the total office waste generated in tonnes
was 47t for 2022/23 which exceeded the benefit threshold targef producing 52.96t or
below.

Future office waste reduction plans include a campaign to raise awareness of recycling
facilities and extending the service to include a food recycling scheme.

Office water

Water use for 2022/23 was 3,91Qx 3. This exceededour benefit threshold target of 7,158.6
m3, this exceedance is despite the addition of data for Warrington archives being reported.
The contributing factor to the reduction is that office occupancy is still below the pre
pandemic baseline year. We will cotinue to monitor this and implement further plans as
required.

Environmental value

In 2022/23, a 4.5% increase in natural capital valuation was achieved, contributing towards
our target to obtain a 10% increase in environmental value by the end of R#®2. This
exceeded the benefit threshold target which was set at 1.4%.

We are continuing to work towards increasing our environmental value on noroperational
land, through increasing biodiversity and natural capital. The Conservation Volunteers project
at Aylesbury includes 9.5 hectares of land which is subject to intervention which will deliver
four streams of environmental value: to enhance grassland management, to increase
volunteering visits, to enhance woodland management and to enhance the management of
hedgerow. The Creekside Education Trust Project incorporates 0.3ha of land. This is a rolling
programme delivering yearly accruing benefits over the course of an expected minimurhO-
year period. Since the project began, an additional 1,500 environmental @ucation visits have
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been delivered per year. These educational visits are focused on teaching environmental
conservation to both children and adults.

Biodiversity Net Gain (BNG) on all projects

This category refers to delivering 10% minimum net gain innzironmental value on all
construction projects. In year 1 and 2 we have focused on raising awareness of our target,
embedding it into procedures and policies, and carrying out baseline assessments. To date,
we have made BNG assessments at 69 sites, with #otal planned net gain of 4.2 BNG units
required.

Our major construction project at Hatton has measured the BNG loss of the project and
enhancement units required to reach a 10% net gain. They are working with a third party to
deliver the units on our belalf over the next two years.

Redundant Assets

As the requirements on the National Transmission System change, there are assets on the
network that are no longer required by NGTor our customers to operate the network, these
are defined as redundant assetslf these assets remain on the network for longer than
required then they represent an ongoing maintenance commitment and operational cost, as
well as having the potential to cause a detrimental impact to the environment.

Through the development of our RID- T2 business plan we identified and agreed 85 scopes of
work that were classified as redundant in the RIIGT1 period. These scopes are the outputs in
the Redundant Assets PCD annex. Of these outputs, 84 were to be assessed at the close of
the RIIO T2 price control with one to be assessed at the close of the next price control.

In the first year 2021/22, five outputs were physically completed

1 Feeder 6- Disconnect and Decommission from Billingham ICI to Enroffrully delivered)

f Enron Billingham AGE Decommission site (Fully delivered with alternative specification)

q Sellafield Power station E Decommission flow control valve and control cabinet (Fully
delivered)

{ Carnforth E Decommission Units A and B to plinth level to meet IED compliance [This output
is not being assessed as part of RIIOT2 close out, as £1.9m has been allocated for RIIO®
T3 to fully deliver this output.] (Unit A decommissioned to plinth level to meet IED
compliance.)

1 Gowkhall Customer disconnection (Fully delivered, one of five disconnections which
comprise this output in the PCD table.)

Carnforth Unit A has now been removed from the financial asset register, however the other
outputs are still in the closeout stage which involves removing them from the regulatory
asset base.
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We have now completed the second year of the price control, 2022/23 and have physically
delivered a further five outputs:

1 Austrey AGI assetE Decommission the following assés: 350mm Portable Pig Trap
connection arrangement; 20m of above ground 250mm pipeline; 5m of 100mm bypass
pipework; 2x 350mm valves (Fully delivered)

f Shustoke Offtake AGI asseE Decommission~35m of above ground pipework on the AGI
and ~30m of below ground pipework to the boundary of the AGI. (Fully delivered)

f Yarm Tees Duplicate River CrossinfL | ~¢- _} ¢q ¢ | ¢q =xsl| 1T1E-
including block valves. Pipethrough of mainline valves. Decommission the duplicate feeder
including valve arrangements. (Fully delivered)

T Lennel TweedE LI ~¢- } ¢gqg ¢ | T EE~~gEIE -t-1- h-
Pipethrough of mainline valves and Decommission the duplicate feeder, including valve
arrangements. (Fully delivered)

§ St. FergusE Decommission methaml tanks, bund and filling station. (Fully delivered)

In 2022/23, as a stand alone gas transmission business, we have identified further potential
efficiencies such as insourcing design works via the recruitment of a specialist conceptual
design engineer.This, additionally, gives us increased control over the design process. The
ability to deliver some of the design work irn-house will result in cost sawngs against
regulatory allowances on some outputs across the price control.

We have continued to purse previously identified opportunities to deliver works efficiently
such as bundling (contracts, similar types of work, or works in the same geographical region,
with other investment themes).

Given the volume of decommissioning works which are to be compted during the RIIO- T2
price control, we have been able to engage a specialist demolitions contractor directly (this
was formerly a subset of the decommissioning output and so the sufcontracting to a
specialist would be handled by the main works contracta) with a substantial portfolio of

work. This will involve additional management by NGT, however, looks likely to result in a net
cost saving for the outputs from which we can separate the demolition element and tender
and manage this service inhouse. Ths new approach should also deliver savings for the gas
consumer in future price controls.

The below table shows progress made to date against the agreed Price Control Deliverable
(PCD) outputs (Redundant Assets, Compressor Decommissioning and Customer
Disconnections)

PCD Output Status Volume of Outputs

Planned 39

Planned (Pending Customer 0.6 (3/5 Customer Disconnections
Application) Remaining)
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SanctionedE Conceptual Design Stage | 12.2 (7 outputs plus 1/5 Customer
Disconnection)

SanctionedE Build Stage 29.2 (30 outputs plus 1/5 Customer
Disconnections)

Part completed E output to be assessed | 1
in the next price control
Not Progressing 3
Total 85

Table 9 E Breakdown of delivery for redundant assets

In total nine outputs in the build stage have been physically completed to date and are
pending formal completion once all closure activities are finalised.

There are seven outputs linked to the Decom 22 project which has been in delivery
throughout the 2022/23 year. Works at Austrey and Shustoke have been physically
completed, Moffat is progressing as planned, however there have been delays at
Theddlethorpe and Churchover A & B. At Theddlethorpe more asbestos than anticipated has
been found in the main bulding, this has created a delay and increased costs so that we can
ensure all asbestos is removed and disposed of in a safe manner.

The war in Ukraine caused a material change to gas flow in 2022, with approximately
70mcm flowing through the Bacton intercawnector to Europe This has, necessarily, resulted in
a significant reduction in outage availability as the UK and NGT in particular work to
replenish EU gas storage. The winter season for the System Operator is now one month
longer, shortening the traditional Summer outage period in which vital work is completed.
Given the diminution in outage windows combined with the strategically low prioritisation of
decommissioning (as compared to activities furthering network resilience) this has delayed
delivery of numerous outputs:

f  Churchover CompressoE Decommission Unit A & pressure reduction area for Units A & B.
f Churchover CompressoE Decommission Unit B.

Sixteen outputs were developedunder Decom 23 during the 2022/23 year, with delivery
planned during the 2023/24 year. The majority of these have been progressed to the build
stage and are moving into the delivery phase, however, three have been deferred due to
outage constraints drivenby both the Russid Ukraine conflict and the inability to secure

system access without impacting customer flows. One example of this is Feeder 21 where the
next customer outage required to enable this work to take place is not due to be until 2027,
this presents a risk to us being able to deliver this work irthe RIIO T2 period. There are
alternative methods to avoid taking an outage, however, these are prohibitively expensive
and delivering via these methods would not offer a value for money solution for the end
consumer. We will continueto monitor the customer activity in the event the customer
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requires a maintenance outage before 2027 which may provide an opportunity to complete
this work in a cost- effective manner.

Decom 24 is due to enter developmensoon and will look at developing the detailed scope

for the decommissioning of two units each at Peterborough, Huntingdon and Hatton, this will

take place once the new units are fully commissioned and are operating as expected. Decom
24 will also start investigating ways to tackle the decommissioning of Feeder 1 and Feeder 9
under the Humber.

This year we have started utilising Operations resources to decommission methanol tanks at
Bacton and St Fergus, these works are largely complete. We decided to delivéhese works
with in- house resources due taheir lower scale and lower complexity. Operations typically
deliver business as usual activities, however, expanding their remit to deliver minor projects
will ensure we are more agile and upskill our workforce enabling more work to be kept in
house going forward. This approach hasnabled the works to be delivered quickly and
efficiently. Due to the success of this, we are also progressing the disconnection phase of
Warrington Compressor Station using Operations resources.

Figure 14 E St Fergus Methanol TankPre decommissioning)
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Figure 15 - t Fergus ethanol Tank (ot d

e

ecommissioning)

We have been able to support our sustainability goals by identifyingrecovering,and
redeploying a range of redundant assets for Hydrogen testing at Spadeadan to facilitate our
Hydrogen FutureGrid project. This recycles redundant assets which were at the end of their
useful life. Recovered assets also better support testing requirements as their age profile
makes them more representative of National Transmis®in System assets.

There is a potential risk to the delivery of the decommissioning of thirteen condensate tanks
in the Redundant Assets plan, due to it being conditional upon the installation of mobile
condensate connection facilities to replace the funcionality of these tanks. Following the
decision to decommission these tanks and replace them with a mobile solution, there was an
incident on the NTS where a large volume of liquid entered via Bacton, leading teeveral
compressor stations being taken offine due to their filters and scrubbers becoming overfilled.
The volume of liquids entering the NTS had not been seen for a significant number of years,
however, this has raised the awareness within the business that there is still a risk that these
events can still occur, although on a very infrequent basis. While the mobile solution is
capable of draining these liquids, there is a lead time if it needs to be transported to site and
additionally it may not be sufficient to deal with a similar event where a large volume of
liquid is encountered at multiple sites simultaneously.

A study is currently underway to understand the impact a similar event would have if all
thirteen condensate tanks currently in the plan had been decommissioned. This will allow us
to understand whether alternative interventions may be necessary to mitigate this risk at
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high priority sites on the network and therefore whether the condensate tank
decommissioning should proceed.

Summary

1 We performed well in ourGHG emissionsncentive, exceeding the incentive target
at 2,287 tonnes We initiat ed system control panel improvements, the continuation
¢q sl he¢~2-]1®®C- t stgtzxt r thdrive } U
performance despite the challenges caused by high summr running hours

T  *¢~2-]1 ®®¢- | ~t ®®t ¢ ® 3fika\biteBI® V. ¢l--~It ®@2xgl~
Lynn, St Fergus and Peterborough and HuntingdoWe received the Final Decision
for Wormington in March 2023

1 Ourcompressor emissions projects in physical delery at Peterborough and
Huntingdon and Hatton have progressed well At Hatton, the Siemens compressor
was delivered to site ahead of schedule in March 2023. At Peterborough all
monitoring and testing tasks are due to be completed in the next quarter, with
finishing touches to the site due to be completed before the end of the year. For
Huntingdon, commissioning and operational acceptance of Unit D and E are
scheduled for 2023/24, with all remaining project activities (road construction,
drainage, lighting and final finishes) and demobilisation due to be completed before
the end of the calendar year.

1 We havephysically deliverednine of our redundant assetacross the first two years
of the price control. We are making steady progress in this areaput are behind
where we would like to be, with the current geopolitical conditions impacting our
ability to gain access to the network. Weare looking for opportunities to align
redundant asset activities with similar types of work, to deliver our outputs as
efficiently as possible and maximise outage

1 We have met or exceeded six of our seveznvironmental Incentive targets

1 Our Incremental Capacity projectat the Milford Haven Entry Pointhas progressed
well with the FOSRbeing submitted in January 2023,
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Innovation is about taking calculated risks that can drive change and deliver value to our
customers. We ensure wenanage these risks regardless of the funding mechanism, tensure
value in the end results.In determining our innovationapproach, we take into account the
various funding mechanismsavailable for innovation and consider the optimum route

to ensure real benefits are seen by the end consumer.

In the opening two years of the price contro] NGT has sanctioned 51 Network Innovation
Allowance (NIA) projects, progressed 38 into delivery and have completed a total of 15 of
these projects. A total of 13 sanctioned projects remain under contracting discussions and
are yet to commence. In 2022/23, 26 NIA projects were sanctioned and of these, the
innovation team progressed 19 projects into delivery with a total sperd of £4.0m. This is less
than the previous RRP forecast for 2022/23 due to contracting delays and therefore increases
the forecasted spend target for 2023/24. The remainingsevensanctioned projects of 2022/23
have not commenced delivery due to the timing of the sanctioning and contract
establishment. In 2023/24 we intend to identify and implement process improvements aimed
at reducing the time taken for a project to transfer from sanction to delivery.

By the close of RIIGT2 Year 2, £60m of the total RIIO-T2 NIA budget of £27.5m (£250m NIA
Ofgem fundingand £2.5m NGT contribution) has been spent, with £0.7m forecast spend for
2023/24. With the current inflight and planned projects in the NGT innovation portfolio is it
forecasted the full NIA will be spent. It is anticipated that additional projects will be required
+¢ ®222a¢-+ ?240E® 2-¢r -1 ®®t ¢ +¢ 21+ ]1-¢u
RIIO- T2 in accordance with the povisions set out within final determinations paragraphs
8.65-8.68.

With regards to the Strategic Innovation Fund (SIF) work, NGT have progressed Round 1
projects both at Discovery stage (10) and Alpha stage (4), applications for the continuation

of two projects to the Beta phase have been submitted and would start delivery in 2023/24, if
successful. Applications for a furtherfive SIF Round 2 Discovery projects were made in
November 202 with three successful at application and due to commence in April 2023. In
total, for 2022/23 NGT spend was £23m this includes SIF projects in which NGT supported as
well as led.

10 x Round 1 Discovery projects delivered 10 SIF Discovery projects were successfyll
delivered in 2022/23 to a value of £0.8m total funding (£0.7m spent in 2022/23). The projects
spanned topics including Compression, Deblending, Nuclear opportunities, Hydrogen
Injection, Hydrogen Metering, Digital Twins, Pipeline Dataset and Protective &rier Coatings.
These discovery phase projects provided the foundation for future Alpha and subsequent
Beta phase funded projects.
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1 4x Round 1 Alpha projects delivered Building on the success of Round 1 Discovery
applications, NGT securedour Alpha Phase projects which were delivered between August
2022 and January 2023. The topics covered Compression, Pipeline Dataset, Protective
Coatings and Hydrogen Deblending foifransport. Collectively, these Alpha phase projects
represented £1.6m of funding (including supported SIF Alpha projects the year spend was
£1.6m). Supported SIF projects are projects NGT are involved in but are led by other Gas
Networks.

341. Our strategicthemes have remained consistenthrough RIIG T2, driving the reinforcement of

thenetwork+s - ¢2rs e3t+ qg¢- sl 32x2-]EQ0 22ar- jt r
assets needed for the transition throughe L1 _j © g¢- , 1 h_-g¢ t®_*t ¢ E
zeroready®° ®+*| ~® *s-¢2rs sl e, |l h_-g¢ t®I]j -

Fit for the Ready for
Future Decarbonisation

Figure16 - Gas Transmission RIIOT2 strategic schematic

342. InRIIG T2, NGT has a focus not onlpn regulatory innovation, but on reinforcing our
innovation culture across the business, driving innovation and efficiencynto every
investment and activity. While the transition of the energy system is an immediate fa@us, we
must ensure ourtransitioned network is optimised to deliver energy at thelowest cost and
with the highest levels of safety. The operational innovation team is focussed on ensuring the
delivery of RIIG T1 innovation benefits into the RIIG T2 busiress plan delivery. As well as
supporting projects and activities not associated with the energy transition or vulnerable
customers that are funded through business as usual.

343. NGT isin a unique position, as owners and operators of thBITS,to take a leading role
in whole system energy thinking. We will work closely with the UkKelectricity and gas
networks to enable future interactions acrossthe energy networks and supporting our
network connections totransition to Net Zero with us. Our updated InnovationStrategy*® is
available at the link.

RIIO T2 technology development

19 GT Strategy Interactive Doc_FINAL (adobe.com)
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Our innovation work is focussed aroundive technology programmes that feed into our
business as usual and our energy transition targets. Encompassing this is our innovation
strategy, stakeholder engagement and governance.

Thefive innovation technology programmes are:

l

Asset Development for Risk Mitigation- Developing hydrogen ready resilient assets with
optimised maintenance systems.

Digital Systems and Simulation- Providing accessible accurate data models of the UK
Energy Network improving network efficiency.

Automation and Measurement - Developing the inspection and monitoring systems
required for the future of gas.

Materials and Processing- Ensuring robustmaterials and processes extend the lifetime
of our assets and enable repurposing of the network for hydrogen.

Business Strategy and Development Enabling future markets and customers of the gas
network by ensuring business systems and processes are relevafor net zero.

Net Zero (Energy Transition)

et Capability), Hydrogen Grid Research & Development(Heat), Cross Industry Collaboration, Ca

Asset Development Automation & Digital Systems & Materials & Business Strategy &
for Risk Mitigation Measurement Simulation Processing Development

Robotics & automation Data analytics and Al/ML Novel Material development Novel customer connections

GQ measurement Cyber security and L AR Customer collaboration
infrastructure Manufacture — AM, Casting,

s 0 -
forming efc._. Ez= i

Leak detection and
monitoring AR/VR for training and

_ . - Forecasting tools
Meas i el maintenance Material repair techniques
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Predictive maintenance 10T & wearables Smart materials
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Figure17 - NGT innovation technology programme

The NIA provides an allowance to fund smalscale, low Technology Readiness Level (TRL)
projects from early research through to demonstration. The funding is accessible throughout
the RIIO-T2 period and has three keydrivers:

)l
)l

1

Research and DevelopmenE encouraging operational and technological innovation
Collaboration and DisseminationE working with external partners to solve problems and
share new learning

Customers and StrategyE focusing on solutions that deliver benefits to our customers

Highlights from the completed projects from 2022/23 are detailed below:
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1 Gas and Electricity Transmission Infrastructure Outlook 2050.This was a collaboration
project between National Grid Electrigty Transmission, National Gas Transmission and
National Grid ESO. The study explored the development of an integrated
energyinfrastructure for Great Britain to achieve its 2050Net Zero target whilst reducing
costs to consumers and maintaining energy searity. One of the key messages from this
study is that across all the modelled future energy scenarios, integrated electricity and
hydrogen transmission infrastructure planning can realise savings, especially in the
SystemTransformation scenario where energy system savings di38 billion by 2050 are
possible. Early investmentscommon across the transmission networks areneeded to
realise these savings.

{ Collaborative Visual Data Twin E Phase 1. The introduction of hydrogen into the NTS
poses many technical challenges and additional complexity which digital tools may
enable us to resolve. A virtual and data twin is required to fully understand theintricacies
of how traditional gas assets are affected by the introduction of hydrogen. This project
uses the FutureGrid facility as a test case to explore how the virtual world can directly
benefit our physical understanding of assets and the network. The project is established
as two parts to develop an interactive and collaborative data twin. Phase 1 built the
virtual (visual) elements of the twin and the data structure. The phase also commenced
the data collection plus designed the planned approach for mapping both data twin and
the virtual twin. Os t ® |, ¢ - | _ yebpeneactivity fordligit@ Eastruction.

f Hydrogen Deblending FeasibilityE Phase 2. This project sought to understand
deblending on the NTS with an engineering and market framework focugzor the
engineering workstream, the objectives were to understad the potential locations for gas
separation on the network, what ancillary equipment will be needed and how maobile this
could be. Additionally, an overview of the future emerging technology was completed
alongside development of a demonstration plant linked to the FutureGrid test facility. For
the market framework focus, the objective was to explore how commercial frameworks
may need to evolve to accommodate deblending technology considering any potential
changes to the existing regime including to connedbn agreements, capacity allocation,
balancing, charging, gas quality and system operation. A series of stakeholder
engagement sessions on the topic of deblending were organised to gather industry
opinions and feedback.

1 Hydrogen Fuel Gas for NTS Compresss. The project undertook a feasibility study on an
example NTS Compressor Station that examined the safety, environmental, technical,
operational and economic issues in establishing an innovative green hydrogen production,
storage and supply facility to fuel the SGTA20 GTs on varying blends of hydrogenlthe
study found it is viable to run the Siemens Energy SGA20 GTs on blends of hydrogen
and natural gas up to 100% hydrogen.
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1 New Pipeline Al Route Planning.The aim of the project was to utilise an Al based tool or

platform to enable the rapid exploration of pipeline routing options for new pipelines.

The 4 month study took an illustrative 10km pipeline section and assessed the options for
design and consenting of a hydrogen pipeline. The pilot demongated that relevant

routing and development principles can be successfully modelling in the Al software. The
Al software tool was proven to reduce the decisionmaking time by 93% (from 8 weeks to

16 hours). The saving in personnel time equated to ~£25k fahe 10km stretch.

Impact of hydrogen on Polymer Materials. Polymer and elastomer materials are used
across the NTS in a variety of assetgvalves, valve stem seals, pig traps, filters, actuators
and gaskets). Dueto the complexity of the NTS, and varyng standards of record

keeping a complete dataset of what polymer/elastomers on the NTS is not available.
Whenexposed to high pressure hydrogen environments, there is a ris&f hydrogen
permeation into polymeric materials, which can lead to lossof function via swelling or
other degradation mechanisms.This project mapped out all the polymeric and
elastomeric materials throughout the entire NTS and confirmed the expected service
conditions. A test programme was generated to validate these materials in hidp- pressure
hydrogen environments. The next phase will be to enact this test programme to establish
this validation.

The Strategic Innovation Fund or SIF provides funding for larger scale demonstration projects
and enables theirdevelopment through severalseparate project phasesk Discovery, Alpha
and Beta. This funding is determined by annual challenges which focus on encouraging cross
industry collaboration.

1 HyNTS Compression The project investigated the key challenges associated with

compression ofhydrogen and blends through NTS assets. The project determined the

most cost- effective, technically feasible solution for this. The early phases of the project
focused on the business case, the gas turbine system, the compression system, ancillary
equipment and the design of the demonstration facility. Based on thermodynamic model
data the compressors can operate on blends of hydrogen up to 50% (with some
modifications carried out to enable beyond 25% blends). A 100% hydrogen compressor will
be manufactured and tested during the follow- on phase of work.

HyNTS Deblending for Transport. The overall pathway for HyNTSdeblending is to
develop and demonstrate technologies that separate hydrogen from natural gas (and
blends) for transport applications such as H®, rail, marine and aviation. The solution
developed will be low- cost and mobile for deblending and purification that can be
migrated around the UK network. This phase of the project developed the business case,
test profiles and system requirements. Thided to a supplier selection for the next
demonstration phase which was designed under this project.

HyNTS Protection. The NTS consists of pipes and valves buried below ground and
auxiliary and service units above groundAll of these components have beerdesigned
for natural gas and are potentially vulnerable to failure from hydrogenembrittlement.
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This project explored the options and application methods to potentially protect our
assets from hydrogen gas via a permeation barrier that iscontinuous, without joins or
flaws. Further work is needed but the research suggests the cost of repurposing i8
times less expensive than installing new pipeline. All the metal materials analysed
provided improved hydrogen barrier performance against steel. Electradorming was
deemed suitable for removeable assets and coldspraying?® metallic coatings deemed
most suitable for in-pipe application.

1 HyNTS Pipeline Dataset. The project delivered on two objectives; defining and gathering
the data necessary to ultimately facilitate repurposing of NTS pipelines and to develop
the tools and processes to store, align and visualise data to facilitate effective integrity
management and decision- making during post- repurposing service. The study showed
that extensive records are generally available and with novel solutions such as
automated data scraping and digitisation of written records, significant data gathering
can be stored andvisualised. The work also identified potential data parameter gaps for
hydrogen conversion which can be addressed via existing/novel technologies. Some
current In-Line Inspection technologies may not be suitable for highpressure hydrogen
environments andso modifications to these tools might be required.

FutureGrid (Network Innovation Competition- NIC)

Over the past year, the FutureGrid offline hydrogen test facility has been constructed and the
commissioning process has begun. This is in preparation fdesting: firstly 100% natural gas
in May 2023, followed by 2%, 5%, 20% and 100% hydrogen tests from June 2023 onwards.

The decommissioned assets used to construct the facility have been tested and, where
necessary, remediation works have been conductedVe have finished materials testing and
started testing our Fatigue Rig, which replicates our network using a 36" X60 pipe with
different weld types. These tests simulate hydrogen pressure cycles in the network. Our
assets are designed for 15,000 pressureycles, equivalent to 40 years of service. By February
2023, we had completed over 18,000 cyclesvith hydrogen without any observed changes.

The project completion date has been extended to November 2023 to accommodate delays
in delivering the recompressionunit. This extension has also allowed for the addition of a 5%
hydrogen blend test to be incorporated into the testing programme, funded by NIA as agreed
with Ofgem. This additional test is in response to a European Commissiodraft policy to
accept 5% hydrogen by 2025 and ensuring the continued interaction with Europe via the
interconnectors.

2023/24 is the final year of FutureGrid Phase 1, where we will deliver the results from the
hydrogen testing and review of the safety @se to operate the NTS with hydrogen.

20 Cold metal spraying is the deposition of powdered metal with resin binder to a substrate via a highvelocity gas
flow at ambient temperatures leading to rapid coatin g build up
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Phase 2 expands our testing with Compressiant includes the construction ofa 1km test

loop, the trial of an existing compressor from the NTS with blends up to 50% hydrogeand a
new 100% hydrogen compressor beirgalled. We will also be progressing withDeblending-
demonstrating electrochemical separation, purification and compression, showing how a
blend of hydrogen and natural gas can be separated, producing 98% purity hydrogen which
can be used directly forindustry or further purified and compressed to be utilised as a fuel for
transport.

Figure 18 - FutureGrid Hydrogen Test Facility in final stages of construction in January 2023

national gas
transmission



VIIl. Net Zero

354.

355.

356.
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358.

359.

Our Net Zero strategy has an integral role to play ideading a clean, fair, and affordable
energy future for all in the UK. The strategy focuses on facilitating the implementation of a
decarbonised energy system while providing energy resilience. In all future energy scenarios,
hydrogen as an energy vector bs a key role throughout the transition to 2050 and beyond.
We are exploring transporting hydrogen as an alternative to natural gas in the NTS to
decarbonise heat, power, transport, and industry.

We are building the evidence base to convert the NTS to hydgen through FutureGrid and a
suite of innovation projects (see Chapter VII. Innovation). In our RIIKKI2 business plan, we
committed to be ready to start the conversion to hydrogen by 2026. All the evidence gained
throughout RIIG T2 will support the transition of the NTS to hydrogen

Project Union

Project Union is a pioneering project led by National Gas Transmission to create a UK
hydrogen backbone, transporting 100% hydrogen, while connecting hydrogen production and
storage with end users. Through the phsed repurposing of existing gas transmission network
infrastructure, the backbone will comprise 1,500 to 2,000km of repurposed assets,
-la-1® =t r 22 ¢ Eit ¢q *s| P<E® h2--|
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Project Union will help the UK achieve secure and reliable access to hydrogen across the
country enabling the UK to achieve its Net Zero goals in the most coseffective way, with a
full hydrogen backbone facilitating optimum whole energy system design. The transition will
be designed to maintain security of supply and resilience for existing consumers on our
natural gas network alongside enabling a clean future energy system.

Extensive engagement with our customers and stakeholders has demonstrated that hydrogen
transmission infrastructure will be essential to providing a dynamic and resilient physical
system on which to operate a liquid and competitive hydrogen market within the UK. By
delivering Project Union in line with our proposed phased approach we can account for
evolving market and customer needs whilst limiting consumer exposure to cost and the risk
of the transition.

The project is currently inthe Feasibility phase. Key outputs in this stage are a phasing
strategy for each section of the backbone, preFront End Engieering Design (pre FEED)
activities, and wider market enabling activities including customer and stakeholder
engagement.
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Figure 19 - lllustrative Project Union Overview Map

Net Zero and ReopenebDevelopment (NZARDYse- it- or- Lose it (UIOLI)

360. In2022/23, we have focused on strategic activities that will support National Gas
Transmission to achieve Net Zero by 2050. The NZARD UIOLI funding enables and facilitates
early development work on strategic projects which are citical to progress further through
Net Zero re opener mechanisms.

361. In 2022/23 we undertook 13 UIOLI projects and spent £9m compared to eight projects with
a spend of £0.7m in 2021/22.

362. Of the 13 projectseight were completed within 2022/23. These are:

1 Project Union Transition StrategyE The project conducted business planning activities
involving the development and submitted a Net Zero Preconstruction and Small Projects

national gas
transmission



Reopener to Ofgem in December 2022 for the Project Union Feasibility Phase coverm
full UK hydrogen backbone. For further details of the Feasibility Phase please see the Net
Zero Preconstruction and Small Projects Reopener section.

f Project Union Economic Assessmeiti This project supported the needs case element of
the Project UnionNet Zero Preconstruction and Small Projects Reopener submission.
Included a societal Cost Benefit Analysis (CBA) for a section of the hydrogen backbone
connecting the East Coast Cluster (Teesside to Humberside) showing an estimated net
benefit of £82m (NPV terms) in the central scenario. A broader assessment of the
contribution and Gross Value Add (GVA) for a full UK hydrogen backbone connecting all
industrial clusters was also conducted which estimates Project Union could directly
support £300m annual G\ and 3,100 jobs at peak construction.

f Hydrogen Network Real Options Analysi& A study to assess the value of starting pre
Front End Engineering Design (FEED) and FEED work on the East Coast Hydrogen (ECH2)
section now rather than delaying this early workproviding a decision evaluation
approach that considers the opportunity cost of continuing or abandoning a project. The
outputs of this study have shown that even if we take a highly pessimistic view about the
speed of hydrogen uptake it would still be vduable to society to start pre- FEED and FEED
activities as soon as possible.

{ European Hydrogen Backbone Phase R The European Hydrogen Backbone (EHB)
consists of 31 European gas infrastructure companies across 28 countries, working
together to plan a pan- European dedicated hydrogen transport infrastructure. Phase Two
built on phase one work by deep diving into hydrogen supply and import corridors,
storage, and geographical reach. A final report was published May 2023, which identified
five key hydrogen suply corridors. A first éEuropean Hydrogen Backbone Ddevent was
held in Brussels on 7th June 2022. Stakeholders across the hydrogen value chain including
policy makers attended. The CEOs across the gas infrastructure companies pledged to the
European Commission to establish hydrogen supply corridors by 2030 enabling hydrogen
market creation.

f The European Gas Research Group (GERG) H2 Velocifiéhe study delivered a technical
report which detailed the impact of using an existing natural gas transmissionnetwork
for transporting hydrogen while maintaining the same energy capacity as for natural gas.
Specifically, issues relating to the increase in flow or gas velocity were identified and
summarised.

 Capital HydrogenEOst ® 2 - ¢z | h+ ®= 2 jydrdggn supply, demandza®d q 2 + 2
storage requirements. A publicly available feasibility report was produced detailing the
vision for hydrogen in London and the steps to achieve it, how much hydrogen will be
needed for London by sector, the feasibility of an oveall gas network conversion and laid
outanover-_ - hst r 2-¢r - _~~1| q¢- =¢ j¢ E® s°j-¢r
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Y Hydrogen Regulatory FrameworkEAligned to the timing of the Project Union Feasibility
stage re- opener submission, and the DESNZ Hydrogen Transportation ai&lorage
Business Model consultation, this project involved the assessment of regulatory
framework options for hydrogen, looking at strategic planning, business models, cost
allocation and recovery, repurposing and asset transfer values, and interim and ending
approaches.

{ PanEuropean integrated hydrogen infrastructureE This project looked at assessing the
benefits of having an integrated Europeanwide hydrogen backbone versus a
disconnected hydrogen cluster infrastructure approach. A number of key perfarance
indicators will be developed, including hydrogen infrastructure utilisation, the levelised
cost of hydrogen and additional societal benefits that a Europeanrwide hydrogen
backbone can provide. A report was published in March 2023, and in person event
scheduled May 2023. The study showed that the development of integrated pan
L2 - ¢ca] SO -¢r | |+, ¢-] jl}Yt-1-@®h®EDEt qt
billion? cost savings over the timeframe 20302050

363. The following five projects were initiated in 2022/23 and are ongoing into 2023/24:

f Hydrogen System OperatoiE The project will develop and consider options for physical
and commercial aspects of a future hydrogen system operator to meet the proposed
hydrogen transition.

1 Hydrogen ValleyE A collaborative project with Cadent to deliver a hydrogen vision for the
West Midlands and the East of England with supporting evidencebased cases for early
investments in the gas network and hydrogen infrastructure.

{ East Coast Hydrogen preFEELE A collaborative project between Gas Transmission,
Northern Gas Networks and Cadent Gas to enable regional decarbonisation through both
repurposing and building new pipeline infrastructure. NTS infrastructure would crossover
and contribute to Project Union and East Coast Mdrogen.

f Hydrogen Grid R&D System Transformation Network Modelling This project facilitates
modelling provision to the System Transformation workstream which is a key component
of+s| P< r ¢ -hydroger drid reseakch and development programme. This
supports key aligned outputs to determine the network configuration, provide appropriate
resilience in the end state transition and provides analysis of assumptions and other
critical issues.

 CH4RGE Emissions Capture Methane Reduction from Gas EquipmeH¢RGEE
Throughout the reporting year, we have maintained momentum with the project, using
Strategic Innovation Funding (SIF) via the Discovery Phase, to fund the development of

21 £279.5 hillion - £326.8 hillion based on an exchange rate ofl euro =0.86 pound sterling
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the Feasibility design. Further UIOLI funding wasusedto carry out the selection of sites
and compressor units, taking into consideration the compressor venting amounts, seal

leakage rates and run hours. This, with the support of the Gas Construction Project Team,

we have started the Conceptual FEED with the selected Original Egpment Manufacturer
(OEM) suppliers.Three sites have been chosen for deployment of the two technology
solutions being proposed- Combined Gas Recompression and Zero Loss Seal.

Net Zero Reopener

This is an Ofgem triggered mechanism designed tsupport larger scale Net Zero projects.
Projects brought forwards under this mechanism must exceed a materiality threshold of
£10.7m. Triggering of the mechanism is contingent of the occurrence of a significardNet
Zero developmentthe detailed definition of which is included in the Gas Transporter licence.
In 2022/23 no projects were started or delivered under this funding mechanism however we
are continuing to develop our portfolio and programme of work and will continue to reviav
those with the potential to trigger a Net Zero Reopener in 2023/24.

Net Zero Pre Construction and Small Projects Reopener

This mechanism allows Gas Transporter licensees to undertake early design, development,
general pre-construction work, and Net Zeo facilitation capital projects that will enable the
achievement of Net Zero Carbon Targets. Broadly, the mechanism covers:

{1 Early development/design and pre construction work which is too material to be covered
by the Net Zero and Reopener Development Usdt or Lose It allowance.

1 Net Zero projects that are too material for the Net Zero and Reopener Development Use
It or Lose it allowance, but not material enough, or appropriate for the Net Zero Re
opener.

The mechanism can only be triggered by Ofgem basedn a detailed engagement phase
where it will establish the needs case in principle. The project must exceed £1m in value, but
there is no specified upper limit under this mechanism.

In 2022/23 we submitted two applications under this mechanism as below:

{ Project Union E We have undertaken valuable and constructive engagement with Ofgem
through a series of regular bilateral discussions over a IGmonth period commencing
September 2021 and culminating in a reopener application which was submitted in
December D22 for the Project Union Feasibility Phase. The final decision by Ofgem
approved £5.6m in funding in addition to a company contribution of £0.6m over a 12
month period to deliver this phase which will complete a phasing strategy for delivery of
each sectin of the hydrogen backbone, preFEED activities for a full UK hydrogen
backbone and development of hydrogen market enabling activities.
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! Methane EmissionsE This submission under the NZASP tepener allows us to start to
reduce known methane emissions arigig from operating the NTS, while also establishing
a measurement based fugitive methane emission performance baseline. The submission
comprises of three investment proposals totalling £28.2m which are submitted separately
and are considered individual sulmissions under the NZASP reopener mechanism, and a
core document comprising common elements of the submissions. The three themes of the
submissions are Mobile Recompression, Compressor Machinery Train and Detection and
Analytics.

0 Mobile RecompressionE This submission in October 2022 was for additional mobile
pipeline recompression capability and new mobile recompression units to capture
methane emissions arising from pipeline inspection works and compressor station
depressurisations

o Compressor Machinery Fain E This submission was for the trials of combined gas
recompression and zero loss compressor seal technology to reduce methane
emissions from the compressor machinery trains, which was submitted in December
2022. We requested funding over a 4year period to develop detail designs and
deliver the trials at the chosen site locations.

o Detection and analytics E In October 2022 this submission covered an expansion of
the periodic fugitive monitoring programme and an implementation of new
continuous fugitive monitoring systems at selected above ground installations.
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IX. Totex (TO and SO)

368. The table below summarises spend and allowances (baseline and uncertainty mechanisms)
for 2022/23 and for the five-year RIIOG T2 period.

369. The table and commentary in thissection reference allowances that include Real Price Effects
(RPH, whereas commentary provided for each individual category of spend in the
remainder of this document excludes the impact of RPE.

Activity FY23 FY23 FY23 5 Year 5 Year 5 Year
Totex Allowance | Costvs Totex Allowance Cost vs
Spend Allowance | Forecast Allowance

(Em, 18/19 | (Em, 18/19 | (Em, 18/19 | (Em, 18/19 | (Em, 18/19 | (Em, 18/19

prices) prices) prices) prices) prices) prices)

TO Load 10.8 0.8 1.0 99.0 933 5.7

Related

Capex

TO Non 154.5 186.3 (31.8) 846.7 766.7 80.0

Load

Related

Capex

TO Non 8.6 27.2 (18.6) 945 123.0 (28.5)

operational

Capex

TO  Other 59.6 94.6 (35.0) 240.9 235.2 5.7

Capex

TO Opex 111.9 133.0 (21.1) 5424 598.3 (55.9)

TO Totex 3454 450.9 (105.5) 1,8235 1,8165 7.0

SO Capex 17.0 31.7 (24.7) 173.9 144.7 29.2

SO Opex 49.0 62.9 (13.9) 252.9 313.1 (60.2)

SO Totex 66.0 94.6 (28.6) 426.8 457.8 (31.0)

Total 4114 545.5 (134.1) 2,2503 2,2743 (24.0)
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Table 10 - Summary of 2022/23 and five year forecast spend and allowances

In 2022/23 our Totex spend was £41M4m compared to allowances of £545.5m. Over the five
year RIIOG T2 period, Totex is forecast to be broadly in line with allowances at £23bn.

Totex forecast and allowances include some spend for uncertainty mechanism§pend and
allowances for Western Gas Network and Wormington projects are included in the table
above as the needs case has been approved’he 2022/23 Totex spend for asset healtlwork
at the St Fergus terminal is also included, but the allowances have not at this stage as they
are subject to needs case approval. RRPable 8.10 includes a list of all other re openers we
are expecting to submit, which if successful would increase theotal Totex spend and
allowances over the RIIG2 period to £3.1bn.

A further breakdown of the key variances is detailed below.

TO Totex Overview

TO Capital Expenditure for 2022/23 was £233%m against total allowances of
£317.9m. Capital Expenditure for the five year period is forecast to be £1,28.1m against
allowances of £1,2182m.

Load Related Capital Expenditure was £10.8m against allowances of £9.8m in 2022/230f
this, £6.8m relates to Western Gas Network Upgrade against £6.8m of &dwances under the
relevant Uncertainty Mechanism The underspend versus the 2022/23 forecast is primarily the
result of re- phasing the procurement of long lead time items (pipes and valves) into

2023/24. Cumulatively this spend totals £9.2m.In 2022/23 £1.2m was incurred on unfunded
projects, principally the Felindre VSD project, which results in cumulative spend of £5.4m on
Entry RIIGT1 Carryover works in RIIOT2 and accounts for the majority of the forecast
overspend versus allowances across RIKJ 2.

Non- Load Related Capital Expenditure was £154.5m, £31.8m lower thamllowances
Cumulative spend is £76.1m, £29.7m lower than allowances. During 2022/23 we have
experienced higher than expected difficulty in gaining access to sites due to the role of the
NTS in moving gas into Europe and procurement delays, resulting in a+phasing of work

into RIIO-T2 years 35. Whilst activity has increased year on year, Asset Health expenditure
was £51m below allowances (including RPES) in 2022/23 and as such, a revised programme
of delivery across years 35 of RIIOG T2 is being assessed, including the involvement of our
Operations andPipeline Maintenance teams to reduce reliance on external contractors, as
summarised in Chapter XI. In aggregate, spend across Bacton Site Redevelopment Feed and
Emissions projects is £15.1m lower than allowances, with activity due to be completed in
years 3-5 of RIIO T2. This was partly offset by £24m spend on Stopples and
Recompression, largely reflecting a partial recovery of prior year underspend.

We have incurred £16.1m of expenditure at St Fergus (cumulatively £32.5m) against the
relevant Uncertainty Mechanism.
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377. A further £35.3m has been incurred on RIIO'1 Carryover NonLoad Related projects in
2022/23 (cumulative £73.7m). This primarily consists of ongoing expenditure on
Peterborough and Huntingdon Compressor works (£E66.0m). NGT continue to engagetiv
Ofgem on how best to provide the required level of network resilience and security of supply
= Il -g¢-¢2rs _ jJ 52 =t rj¢ g¢lrlr e, t r AqQr
respect of proposed investment to comply with MCPD emissions legislation,langside
ongoing consultation surrounding Uncertainty Mechanism investment submissions for other
compressor sites.

378. Forecast RIIGT2 spend on NonLoad Related Capital Expenditure remains broadly in line
with allowances, lower spend on Asset Healthof £25.5m is offset by additional spend
relating to St Fergus Asset Health Uncertainty Mechanismat £32.5m. The forecastE80.0m
variance in the table above largely reflects expenditure on RIIOT1 Non Load Related Capital
Expenditure, principally on Peterborough andHuntingdon compressor works.

379. Non- Operational Capex spend was £86m in 2022/23, £186m below
allowances. Cumulative spend is £10.0m (£32.6m excluding one off property purchases in
2021/22), £15.3m below allowances. This largely reflects IT programmes sped being lower
than allowances across the first two years of RIIGT2, which reflects additional system
planning to determine the best and most efficient solution given projects are closely
interwoven with delivering separation from National Grid. Expenditure across the RIIQT2
period is expected to be broadly in line with allowances as project spend accelerates in years
3 and 4 of RIIGT2.1n 2022/23, a credit of £3.1m has been received against 2021/22
unfunded costs in respect of a new Enterprise Resourd@anning ERH system, resulting in
cumulative unfunded costs of £1.8m.

380. TO Other Capex expenditure was £59.6m, £35.0m below allowance3.he underspend
against allowances across Physical Security Resilience, Cyber Resilience IT/OT and Non
Operational Capex reflects additional planning processes being necessary to determine the
best and most efficient solution, notably in cyber programmes where the focus on proof of
concept and scalability of solutions to meet the NISD EU Directive continues and limitatits
on outages caused by the impacts on the network caused by the situation in UkraindRI1O T2
forecast spend of £240.9m is £5.7m higher than allowances, primarily reflecting spend
carried over from RIIGT1.

381. TOOpex costs in 2022/23 were £111.9m against Howances of £133.0m.Direct Opex was
largely in line with allowances, with lower maintenance costs driven by utilisation of Gas
Operations resource, reduced use of agency staff and procurement efficiencies, offset by
higher fault maintenance costs causedby higher than expected levels of Linewalking and
DSEAR defects costs and Operational Property costs (£8n higher than allowances) driven
by a significant market- driven increase in own use electricity costs.TO Indirect costs were
lower than allowances due to the net result of setting up an independent and efficient
operating model on separation from Nationd Grid that is right- sized for NGT. TOOpex is
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expected to be £559m lower than allowances across the RIIGT2 period, reflecting the
ongoing impact of the factors noted above.

SO Totex Overview

382. SO capital expenditure in 2022/23 was £17m, £14.7m lower thn allowances (cumulative
spend of £349m versus allowances of £8.7m). This was primarily driven by ITCapex, with
this programme of work progressing at a slower rate than was previously forecast. This
progress mirrors that described above in the TO noroperational Capex section, where
additional time is being taken by the business as it attempts to both optimise the chosen
solutions and indirectly drive efficient spend.

383. SOOpex costs were £49.0m in 2022/23, £13.9m lower than allowances. Direct Opex ctss
were lower than allowances, primarily due to new ways of working and ensuring the SO is
correctly resourced across all teams and reducing reliance on agency resource, combined
with lower Market subscription and Xoserve costsSO Indirect costs were alsdower than
allowances due to the net result of setting up an independent and efficient operating model
¢ ®l 2 - *t¢ q- ¢~ 2sizedifat NGTand ldwert ONI spesd. SGBp@x is- t r s
expected to be £60.2m lower than allowances across the RIIOr2 period, reflecting the
ongoing impact of the factors noted above.

Consumer Bill Impact

384.  Our consumer bill calculation aims to quantify the financial impact on consumers for the
work we do in maintaining and operating the National Transmission System (N$). We apply
Agqrl ~E® ~l +*s¢j¢}e¢r° g¢- h_}h2} +t r *sl h¢-~2
are inherently a number of assumptions used. Approximately 50% of gas transmission
charges are recovered via entry charges and classified by Ofgem as coséntering the
wholesale market prices.We excluded these costs as nobeing directly attributable to the
h¢ ®2~1-9g Osl I1t+ he¢e®*t®u ,sths t h}2jl zsl
allocated to Gas Transmission network costs.

385. In 2022/23 the portion of the consumer bill attributable to National Gas Transmission was
£7.99. This is an increase compared to 2021/22 where the National Gas Transmission portion
of the domestic consumer gas bill was estimated at £7.30.This increase was caused by
higher Ganeral Non Transmission revenue in 2022/23 as a result of higher forward gas
market prices ahead of the year driving higher expected shrinkage costs.

Return on Regulated Equity (RoRE)
386. The Return on Regulatory Equity (RoRE) figure will be provided as part &egulatory Finance
Performance Reporting (RFPR) in September 2023.

387. At a notional gearing, the combined 2022/23 National Gas Transmission Té@nd SO
operational RORE was 4.9%. This reflects a 0.4% increase compared to 2021/22 largely driven
by the increasein Totex performance. The 2022/23ebt and tax performance has a
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combined RoRE to ®%, with financing costs being impacted by the current high levels of
inflation

388. The current forecast results in & operational RIIO- T2 RoRE of 8%, predominantly reflecting
Totex outperformance 0.1% and incentive revenue 0.2%, partly offset by BBI2%

Allowed Revenues TO and SO

389. Allowed Revenues foNGTTOIin 2022/23 was £894.4m; however, £1,172m was recovered
through charges. Consequently, NGT TO oweecovered by £277.9m for 2022/23, generating
a Kt in 2023/24 Allowed Revenue

Revenue Term (Em 2022/23)
Calculated Revenue (as

. R*x Pk*/Pl2018/19 893.1
published)
AIP adjustment term (as

_ ADJ* -15.7
published)
Adjusted revenue (as

_ ADJR* 877.4
published)
Legacy Allowed Revenue LAR -26.4
K Correction Factor Ks 43.5
Allowed Network Revenue AR 894.4
Collected Regulated Network

RR 1,172.4

Revenue
(Under) / Over recovery 277.9

Recovered Revenue foNGT S022/23 was £522.5m, resulting in an overrecovery in the PCFM

of £8.5m against the final Allowed Revenue £14.0m, r | | -+t r 324 BlewedE t
Revenue.
Revenue Term (Em 2021/22)
Calculated Revenue (as
. SOR*x Pk* | Pl 201810 422.6
published)
AIP adjustment term (as
_ SOADJ 126.4
published)
Adjusted revenue (as published)| SOADJR 549.0
Legacy Allowed Revenue SOLAR -27.8
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K Correction Factor SOK -7.2

Allowed Network Revenue SOAR 514.0
Collected Regulated Network

SORR 522.5
Revenue
(Under) / Over recovery 8.5

X. Load Related Capital Expenditure (TO)

390. In2022/23 ourLRexpenditure was £10.8m compared to an allowance of £9.8m. This
variance was primarily driven by RIIO T1 carry over works and Network Capability.
Cumulatively, our RIIGT2 spend was £12.9m compared to allowances of £14£2m.

391. Currently, our forecast spend folRIIO- T2 remains in line with allowances.

392. For our Western Gas Network Upgrade (WGNU) Uncertainty Mechanism submission, our
expenditure in 2022/23 was £6.8m compared to an iryear allowance of £6.8m. RIIGT2
costs-to-date are £9.2m. Allowances were phased aticipating a higher level of procurement
of long-lead items (pipe and valves) in 2022/23, but following a detailed procurement review
it has been decided to execute this in early 2023/24 to optimise price and lead time. We
expect this spend to ramp up in the coming months.

393. Interms of RIIG T1 unfunded Load Related Capital Expenditure, we incurrei1.2m costs in
2022/23 for Entry T1 Carryover works, principally driven by the Felindre VSD project.
Cumulatively, for the first two years of RIIG T2 costs for Ery T1 Carryover works total
£5.4m.

Entry RIIG 1 carry over

394. Felindre Compressor Station was buils part of the South Wales Expansion Project (SWEP),
triggered by the requirement to connect the Milford Haven LNG terminal to the NTS.
Construction of the compressor station was completed in 2010 but commissioning could not
be completed until Tirley PRIwas operational and protecting the downstream pipelines that
have a lower pressure rating. The environmental aftercare category of RIKI 1 funding
included completion of Tirley PRI and associated works, such as commissioning Felindre
compressor station.

395. Commissioning of the electric variable speed drive (VSD) was further delayed because the
volume of gas for which the assets had been designed did not materialise. However, flows
were high enough to commission the two smaller gas turbine units. The VSD unitas put into
preservation from 2014 to 2016, due to the continuing low flows through Milford Haven.
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Based on higher flow forecasts, in January 2016 we made the decision to progress with
commissioning the VSD.

396. Work has been ongoing since then to bring the utout of preservation and prepare it for
commissioning runs. After the prolonged period between construction and commissioning,
many issues were identified and have been resolved. Some of these issues cannot be fully
resolved until the control system is eplaced, which is planned as part of our Cyber OT
programme of works for delivery in 2024/25. Although the unit will be available for use
before then, it will be on a restricted operation basis until replacement of the control system
is completed.

397. Commissbning test runs of the unit progressed during 2022, with some delays due to the
need to prioritise operational requirements, to protect safety and security of supply. The test
runs have continued to highlight issues with the compressor unit and ancillaryguipment.
The selt delivery approach we adopted to complete the commissioning has allowed direct
engagement with specialist contractors, enabling efficient resolution of the issues.

398. The delays due to operational requirements and additional equipment issuefiave moved the
target of having the VSD available for use on a restricted operation basis to summer 2023.
However, in February 2023 it was made available for essential use if manned and was
successfully run remotely during March.

Incremental Capacity - Western Gas Network Project

399. Since receiving a PARCA for incremental capacity at the Milford Haven Entry Pointe have
followed the approved capacity methodologies and framework obligationsto develop a
proposal for the Western Gas Network Project. The capdty requests cannot be met by the
existing network in any scenario and is therefore to be treatedas Funded Incremental
Obligated Entry Capacity.

400. We submitted our Need Case in June 2021 and approval was published in December 2021.
The majority of the project works will be carried out without the need for planning permission
(permitted development rights). Although, one small planning permission was requested and
granted for site extension works to facilitate the connection of one of the new pipelines.

401. Silh!l } _®+ ©°| -E® ®2g~t®®t¢ 0 }¢ r YI _j ~_x1I -t
including pipe, valves, and fittings. This will contribute to the spend to date. Work overall is
proceeding to plan.

402. We have looked for efficiencies across the range afvork required to deliver the project, such
as scope refinements, the coordination of ILI runs already scheduled within the RI}D2
period and the alignment and learning taken from related projects.

403. The most recent example of scope refinement was the desqong of the Tirley Bypass
modifications, where the scope item was deemed not required through a scope querying
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process. The current preferred option, which has the lowest capital cost with the greatest
consumer benefit, includes:

1 9km of new pipeline between Wormington and Honeybourne and 2km of new pipeline
between Churchover Compressor and Churchover Multijunction;

1 Related works at several existing Above Ground Installations (AGIs) to facilitate the
connection of new pipelines;

1 Pressure uprating of part of the existing Feeder 28 pipeline between Felindre and Three
Cocks (note this now specifically excludes the section between Felindre and Cilfrew now);
and

1 Related works at several existing AGIs and compressor stations to fadthte the pressure
uprating and increased flow rates

404. Please note that the above items do not include items descoped since the Needs Case
submission in June 2021. The items descoped are the following:

Wormington compressor rewheels.
Felindre compressorewheels.
Felindre to Cilfrew pipeline uprating.
Tirley Bypass reconfiguration.

= =4 =4 A

405. We continuously review the evolving energy landscape. For example, the increased LNG flows
at Milford Haven support justification for future investment at Tirley.

406. We continwe to engage with stakeholders at all levels including local residents and
politicians. This engagement aims to provide stakeholders with further understanding and
clarity on the project and seek meaningful feedback to help inform our programme. Further
engagement events have been organised for 2023 including both virtual and facdo- face
events.

407. A patrticular area of focus for our stakeholder engagement plan has been with landowners
,s¢ -1 t~2_hztlj g° £sl| 2-¢zIl hzxtg Vdrgsts - | £ |
requirements, kept landowners informed of progress of the project, encouraged them to take
professional advice and considered any feedback received. We have negotiated voluntary
agreements (option agreement for easement or option agreement for leae) set out in Heads
of Terms, with all but one of the grantors, for the project. The land rights strategy for the
a-¢zlht t h}2jl® _ *¢~22}®¢-° |2-hs_®I A-jI-
land rights required to deliver the project. CPO powes will only be exercised where we have
failed to secure voluntary agreements with grantors.

408. We have worked with suppliers to understand supply constraints. Th&ussialJkraine conflict
continues to affect global prices and availability of materials. For pipelines, quoted lead
times have risen whilst validity periods have fallen. To mitigate the risk of delays, we have
altered our procurement strategy to order long lead items earlier than we normally would
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and free issue them to the Main Works Contracto(MWC). This helps to shorten the timeline
of project delivery, helping us maintain our programme of capacity release by January 2026.
It also allowed us flexibility to purchase materials at an opportune time, given the current
volatility in prices.

409. First stage tenders have been submitted by bidders for both pipelines and upratingvhich we
are continuing to assess

410. We havemaintained positive Ofgem engagement throughout 2022 and 2023 in the lead up to
submission, to achieve an accelerated assessment and matain a challenging programme.

Network Capability - Changing customer needs

411. These works are to upgrade metering assets at two sites, ICI Billingham and Weston Point.
These upgrades will ensure greater accuracy of flow measurement of gas to ensure that
customers are charged correctly and that there is an accurate view on the NTS energy
balance.

412. These projects involve the replacement and upgrades of various metering assets on the
network. The physical works at ICI Billingham were completed in 2022/23. Dethdd design
activities at Weston Point are ongoing with physical works planned to start in 2023/24.

Network Capability - Tactical Access (Tirley AGI)

413. The Tirley Tactical Access project at Tirley Above Ground Installation (AGI) is required to
enable filter maintenance to be undertaken without causing constraints on the network. The
primary driver is network resilience for consumers in Wales and for Milfi@ Haven. The
investment will also contribute toNGTE® h¢ =+t 21 j ®l h2-t+° ¢q ®22
full project delivery within the RIIO- T2 period. Other investments are planned in this area
within the RIIO-T2 period, and we have been assessing pject interactions both in terms of
design and delivery.

414. Sinceour 2021/22 submission, we have:

1 completed the Option Selection phase. The scope of the preferred option is to remove and
replace the existing plug valves immediately upstream anddownstream of the three
750mm nominal bore filters.

1 changed contract strategy from design AND build to design THEN build to accommodate
for an earlier detailed design. This allows us to deliver the project earlier.

1 established that the funding allocated to the project in RIIG T1 is insufficient.

415. The Russia/Ukraine conflict continues to impact lead times for material quotes. The validity
period for quotes has also reduced significantly from the typical 36@day period, one supplier
giving a 24- hour validity on their quote. We have ordered valves to negate the negative
impact of the long lead times. They will be free issued to the contractor to support the timely
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417.

418.

4109.

420.

421.

422.

delivery of the project. It allows us flexibility to purchase materials at an opportune time,
given the current volatility in prices.

Offtakes

Delivering connections is significant to the network, not only due to our licensed obligation
but to continue supporting a competitive market for natural gas to both enter and exit the
network. The end to-end process can take several years to complete depending on the scale
of the project. A project will move through the Application to Offer (A20) process, design and
build phases before being commissioned as a live connection.

In total, there were 18 NTS conection applications received within the A20 process during
2022/23.

Of the 18 applications made, eleven were for exit connections, five were for entry connections
and two were for entry and exit connections combined.

Of the 18 competent applicationsrece¢ - | j u =+ | 3t _} *¢ l hxt ¢
within this period and were carried over to 2023/24. Eight offers from applications within the
2022/23 period were produced, three of which were signed, two have been extended, two are
awaiting customer decision and one was withdrawn after the feasibility study was delivered.

Connection Application Offers made in 2022/23
Applications not progressed | 1
Offers accepted 3

Received in 2022/23 18 FCO Extensions 2
FCO pending customer 2
decision
3* AEM €+ -~ _j|10
Application carried over to
2023/24

Table 11 - Summary of the NTS Connection Applications and Offers

Comparing the number of applications received to the previous year, we have seen an
increase in activity for new connections onto the NTS, this includes biomethane and hydrogen
blend impact assessments. This follows the rising trend of activity from previous years.

There were six projects carried forward from RIIGT1. Of those six projecs four are currently
in the build phase and two have been commissioned and closed.

In 2022/23 we received one new application to disconnect from the NTS. There has also been
an increase in the number of modification applications to current connections du¢o
customers considering the best use of their assets.

6 transmission



423.

424,

425.

We have successfully implemented the Uniform Network Code (UNC) modification 0771S
Removal of the absolute requirements to include a remotely operable valve (ROV)
installation for new NTS entry comections. This has been used by one project that was
submitted in 2022/23 and is in place for future customers where applicable.

Our priorities to deliver improvements across the business has continued in IT. Work has
progressed over that last twelve months to deliver an external Gas Customer Hub with
internal workflow management capability. The first release of the project is due to be
delivered in Q3/Q4 this year (2023).

We oontinue our commitment to engage with existing/new customers across the industy to
encourage green gas connections onto the network to support the pathway to Net Zero. This
includes engagement through blending innovation projects and biomethane forums. We have
received a further four applications to connect biomethane facilities toenter green gas onto
the NTS along with a noticeable increase in enquiries relating to biomethane. We have also
had an ongoing interest from customers wishing to discuss potential hydrogen connections
and have received two requests to complete preconnecton studies. There is an expectation
that this will increase in the next twelve months.
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XI. Non Load RelatedCapital Expenditure (TO)

426. This section covers our NorLoad Related Capex, where in 2022/23 our RIKI2 expenditure
(excluding UMs and RIIGT1 expenditure) was £103.1m, which was £66.0m below
allowances of £169.1m.

427. This compares to expenditure of £66.7m (excluding Uncertainty Mechanism costs) versus
allowances of £111.1m in 2021/22. Cumulatively, our RIIO'2 Non Load Related Capex
spend of £169.8m is £1D.4m below allowances.

428. The first two years of RIIQ T2 have experienced slower than expected progress across many
of our Non Load Related Capex deliverables. During the second year of RHD2 the
Russia/Ukraine conflicthas meant that we have experienced hgher than expected difficulty
in getting access to assets. This is a direct result of the importance placed on the NTS in
moving gas into Europe, which has led to necessary rephasing of work delivery, whilst this
high level of activity continues.

429. Plans haw been revised to recover work originally planned for 2022/23, and as such we
expect increased activity during RIIGT2 Years 35.

430. For 2022/23 spend, the key variances to forecast include:

 Asset HealthE Delivery of our RIIGT2 programme continues, but the additional delays
highlighted above in gaining access to assets has deferred some 2022/23 work into the
later years of RIIG T2. Our Asset Health spend was £40.2m below our Year 2 allowance,
and is broken down as follows:

o £11.3m lower on Plantand Equipment
o £10.4m lower on Pipelines

o £10.2m lower on Compressors

o £4.1m lower on Electrical

o £3.3m lower on Valves

o £0.6m lower on Civils

o £0.4m lower on Cabs

431. For Asset Health, the project team continue to review the delivery performance tadate and
are in the process of reprofiling c£E40.0m of gap actions against baseline allowances,
specifically focused on Plantand Equipment, Civils and Values into a revised ppgramme of
delivery across2023/24-2025/26.
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432. Redundant assetsof £8.5m incurred lower spend (£13.9m), with programme delays from
design and contractor selection, as well as network access difficultiesyesulting in spend
being reprofiled into later years.

433. Bacton Site Redevelopment EEDE our spend was £2.3m below Year 2 allowance, which is
he¢ ®t®+1 =+ t+s } _®x °| -E® 22aj | i t®
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the Bacton future operating strategy.

434. Hatton Emissions spend in 2022/3 was £4.0m lower than Year 2 allowance. However, this
was offset by increased spend in 2021/22 as the project timeline progresses towards the
emissions compliance deadline of 3 December 2023, with the compressor unit now delivered
to site and in the process of being connected to the network.

435. Lower spend also occurred on the other compressor emissions projectisie to the decision to
extend the submission deadlinesmpacting the phasingofspends Ost ® h¢ - | - ® <t
(E1.6m), St Fergus (E1.5m), Peterbmugh and Huntingdon (£1.2m) and Wormington (£0.7m).

436. Our spend on GRAID was £2.9m below allowances due to needing to revise the project
delivery schedule as we resolve complications with the GRAID sensor technologyhe project
team is still in the processof being stood up with overall delivery still forecast within the
RIIO T2 timescales.

437. The above underspends were partly offset by the following:

1 Our 2022/23 spend on Stopples was £1.5m above allowance and represented a partial
recovery of our 2021/22 under spend against allowances. Stopples costs manifest
themselves on pipeline interventions within the Pipelines Asset Health theme and are only
used where the relevant pipeline intervention cannot be achieved without usual outage
shutdown and where we need to maintain supply, for instance to a customer.

1 Our 2022/23 spend on Recompression was £0.9m higher than allowancdue to phasing,
as this represents a partial recovery of prior year underspend.

438. For our Non Load Uncertainty Mechanism (UM) we have incurred St Fergus Compressor
Emissions spend of £16.1m during 2022/23, which when added to the prior year spend of
£16.4m results in a cumulative RIIGT2 spend of £32.5m on these projects.

439. Interms of RIIO T1 carry over NonLoad Related Capex, we have incurred a further £35.3m
of costs in 2022/23. Cumulatively, for RIIGT2 we have incurred £73.7m of RIIOT1 carry over
Non-Load Related Capex. These costsover the ongoing Peterborough and Huntingdon
Compressor works (£66.0m), with further costs incurred on asset health RIKJ1 carryover
spend (£5.5m), Feeder 9 RIIOT1 carryover spend (£1.8m) and DSEAR (£0.4m).
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441.

442.

Compressor Emissions

For NGT it is important to do the right thing for society by reducing the impact of our
activities on the environment. We believe our nation should have a clean, reliable energy
system to help address the effects of climate change, improve the quality of he air we
breathe and power growth and prosperity in our economy for future generations.

This submission provides an update on the programme of works planned or currently inflight
on the gas NTS. These works ensure our assets are compliant with the Mediu@ombustion
Plant Directive (MCPD) and Large Combustion Plant Directive (LCPD) elements of the
Industrial Emissions Directive (IED) at the following sites: Peterborough, Huntingdon, Hatton,
M+ 31 -r2®u V¢-~t r+x¢ 0 _ j <t rE® =° 2
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Figure20 - NTS legisldion summary

Compressor Emissions Peterborough and Huntingdon (RIIQ T1)

Both sites are critical to efficient transmission across the centre of the network. For example,
Peterborough provides essential Northo South and Westto East compression servicesvhile
it works in tandem with Huntingdon to enable North to South gas flow which is important for
balancing across the entire NTS. A simplified diagram of the role which Peterborougand
Huntingdon have on the NTS is provided below in Figur2l.
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Figure21 - Role of Peterborough and Huntingdon on the NTS

443. At the start of the RIIO-T1 period, Peterborough and Huntingdon consisted of three Siemens
(formally Rolls Royce) Avon machines each. The units can operate in series or parallel. Under
RIIOG T1 allowances, two new gas turbine compressor units from Solar Turbines we
approved for installation at both sites as part of the Emissions Reduction Project 3 (ERP3)
initiative, which falls under Integrated Pollution Prevention and Control (IPPC) legislation.
When commissioned, these two new Dry Low Emissions (DLE) compressmits will provide
primary compression duty, leaving the existing Avon units on standbyor resilience purposes
An overview of both sites can be seen ifFigures22 and 23 below.

Peterborough Compressor Station

/Unit D&E:

Gas Turbine Compressor
New units under construction
Output: 15 MW
Commissioned: Under
\constructlon

/Unit A&B&C:

Gas Turbine Compressor
Non-compliant with MCPD
Output: 12.34 MW

Commissioned: 1973, 1973, 1978
L "
Control Room +
National Grid Offices

Figure 22 - Peterborough Compressor Station Overview
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444,

Huntingdon Compressor Station
\

[Unit A &B:
Gas Turbine Compressor
Output: 12.34 MW
Commissioned: 1989

X

Existing Control
Room + Offices

anit C:
Gas Turbine Compressor
Output: 12.34 MW

\Commissioned: 1992

New Control
Room + Offices

UnitD & E:
Gas Turbine Compressor

New units under construction
Output: 15 MW

Commissioned: Under construction

Figure 23 - Huntingdon Compressor Station Overview

At Peterborough during 2022/23, key activities which were carried out include, completion of
mechanical installation, new control and protection systems for all units commissioned and
Unit D and all auxiliary systems commssioned up to remote testing. Unit E, and all auxiliary
systems, are currently in the process of final commissioning. In October 2022, Units A, B and
C were brought back to service to support NTS Winter compression, while new compressor
units D and E werealso made available. Unit D and E are currently on outage until July 2023
to complete commissioning works and the performance of site noise monitoring to comply
with permitting requirements. In April 2023, site- wide finishings were actioned including the
addition of access road tarmac and compressor cladding. These actions can be seen in
Figures24, 25 and 26.
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Figure24 - Aerial Image of Peterborough Site (2022)

Figure26 - Concrete beingpoured at Peterborough
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446.

At Peterborough, the remaining tasks consist of parallel testing, performance testing,
vibration and noise monitoring, road construction, drainage, lighting, final finishes and
demobilisation. All monitoring and testing tasks are due to be completed in Spring 2023 with
finishing touches to the site due to be completedby the end of 2023

At Huntingdon during 2022/23, key activities which were carried out include completion of
mechanical installation, new control and protection sysems for all units commissioned and
Unit D and E commissioning is also in progress. Huntingdon commissioning following
Peterborough commissioning has enabled detailed lessons from the Peterborough project to
be applied at Huntingdon. Whilst these lessons #owed the Huntingdon Electrical Control
and Instrumentation (EC&I) installation to be completed ahead of schedule a number of
defects were still found, which has impacted progress as they continue to be resolved.

Figure27 - Aerial View of Huntingdon Sie (2022)
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Figure 29 - Huntingdon site road finishing works

447. Due to the volatile energy market, the decision was made to bring the Avons back into
service to support Winter 2022 compression requiremest The installation of new
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449.

450.

451.

compressor units D and E were therefore placed on hold until spring 2023 which has
impacted the remaining programme.

Unit D and E commissioning continues in 2023 with operational acceptance planned before
the end of summer outage period. All remaining project activities (road construction,
drainage, lighting and final finishes) and demobilisation are due to be completed before the
end of the calendar year

The Peterborough and Huntingdon ERP3 projects continue to identify several defects which
require rectification. Defect rectification and programme elongation has exposed the projects
to impacts such as inflation pressures linked to the RussidUkraine conflict such as significant
cost increases to materials and labour.

Compressor Emissions Hatton

Hatton is pivotal in the transmission of high East flows to the wider network given its close
proximity to the network entry points of Teesside and Easington Terminals as well as
supporting large directly connected loads and storage sites in the immediate vicinity. Hatton
also facilitates North to South flows and is therefore critical to exit loads across the South of
the country, international exports and 1-in- 20 obligations. A geographical representation of
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Figure30 - Geographical Importance of Hatton Compressor Site

Hatton compressor station consists of an electric VSD (Unit D), which is the lead compression
unit, and three RB 211 machines (Units A, B and C) which supplement the VSD and provide
backup capability. We are now committed to the installation of a new gas- powered
compressor (Unit E), of equivalent capability to the 35MW Electric VSD, which is planned to
be operational by the end of 2023.
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Unit D:

Variable Speed Drive
Compressor

Output: 35MW
Commissioned: 2016

Unit E:

Gas Turbine
Compressor under
construction
QOutput: 41MW

" G

Units A,B & C:
Gas Turbine Compressors
Non-Compliant with LCP

Qutput 25.3MW

Commissioned: 1989, 1990, 1991

Figure31 - Hatton Compressor Station Overview

452. Units A, B and C do not comply with the requirements of the Large Comtstion Plant (LCP)
Directive. On 1 January 2016, Units B and C were each placed on 17,580ur Limited Life
Derogation (LLD) and are due to be decommissioned from operational service by December
2023. Unit A was placed on 500hour Emergency Use Derogation§UD). Entering one unit into
+s|l [ EE s¢2-®E jl-¢r _+t¢ a.¢-tjl® g}l rttgt}t
extends the potential construction window for any new units.

453. The majority of the works performed at Hatton Compressor Station durig 2022/23 have
been associated with the installation of the new Siemens SGT750 41MW compressor unit.

1 Abundled contract for pipework and steelwork was awarded to United Living Infrastructure
Services (ULIS) and the associated materials delivered to sitevell in advance of the
compressor delivery.

1 Mechanical works (installation of new suction, discharge and recycle lines) was performed
to enable the new compressor unit to be connected into the existing compressor station.

1 The interconnecting pipelines betveen the AGI and Compressor Station were diverted to
the north during the 2022 Summer Outage to create space for the new unit. This new
pipework was successfully pressurised, and isolations removed.

1 Main civils works were also completed during this time ncluding foundations for the gas
turbine, compressor and balance of plant equipment along with drainage & ducting works.

1 Following completion of their Factory Acceptance Tests (FATS), the Siemens compressor
was delivered to site ahead of schedule in Marc2023, see Figure32. The Compressor and
Gas Turbine (GT) are now on their foundations following initial installationand alignment
works, see Figure33.
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454. The new compressor unit is plannedo be operational by the end of 2023 in advance of the
LCPD legislation deadline of 31 December 2023. Mechanical, Electrical and Instrumentation
and piping works continue before testing and commissioning works can begin. There are still
outstanding civil works (finishing of access roads, paths, removal of the site offices and
storage yards) before the project can be formally completed.

ENS
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SGT-750 Gas Turbine
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-

Figure32 E SGTF 750 Ga Turbin package being delivered in March 2023
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Figure33 - New SGT750
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Compressor during insllation

v ur g GRIAERREIDY
DU L

Figure 34 - Hatton Materials Delivered
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Similar to the Peterborough and Huntingdon compressor installation projects, the Hatton
LCPD project has experienced significant cost increases in 2022/23 due to inflation pressures
linked to the RussidUkraine conflict, energy price increases and reduced availabity of
suppliers resulting in increased equipment, material and labour costs and lead times. The
completion of electrical switchover before the end of the outage works is on the critical path,
due to material deliveries.

An example of the procurement issuegaced is the recent difficulty we have experienced in
tendering for the transformer isolator switch. We issued an Expression of Interest to a total of
seven suppliers but received limited responses, with no response from three suppliers, two
suppliers declining to bid and a further supplier unable to provide a compliant ld.

Compressor EmissionsE St Fergus (including subsidence)

As the highest utilisation compressor site on the NTS, St Fergus Gas Terminal enables UK
Continental Shelf (UKCS) and Norwegian gas supplies entry onto the NTS. As the situation in
Ukraine contirues, along with its associated effects on European Gas supplies, this terminal
continues to play a critical role in ensuring UK Security of Supply. The terminal receives gas
from three sub-terminals (currently owned by Ancala, Shell and North Sea Midstream

Partners (NSMP)/Gassco). Uniquely on the NTS, National Gas Transmission provides 24/7/365
compression services for gas received from the NSMP terminal under the terms of the

Network Entry Agreement (NEA). The NSMP terminal is operated by PX. Compressisn i
required to raise the pressure of the gas supplied via the NSMP suterminal to NTS pressure.
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Figure 35 - Geographical location of St Fergus Terminal

St Fergus comprises three plants. Plant 1 has four Avon units and Plant 2 has one Avon (2B)
and one RB211 (2A) in addition to two other units, due to be decommissioned in RIIO T2.

6 transmission



A hl +£si |, 2 t+®0 ®l  ¢2 =+ ¢ ?240E® ; 2 -0
the decommissioning of those units no longer required will be completed. Plant 3 hasato

electric Variable Speed Drives (VSDs). Although described as a Plant area, it should be noted
that Plant 3 consists of compressors only and use of these electric drive compressors relies

upon the auxiliaries of either Plant 1 or Plant 2, and therefore annot be used as an

independent plant.

459. In developing our investment programmes at the St Fergus Gas Terminal, since the RIIl2
Final Determinations, we have adopted a twe phase strategy to ensure clarity between
short-term asset health (AH) and long term site operating strategy. Our St Fergus shortterm
strategy provides certainty on the terminal operation requirements, including minimum
compression across Plant 1 and 2, for operation out to 2030. The longerm strategy will
deliver the enduring terminal lution, including compression, required for operation beyond
2030.

Long Term Strategy

460. Interms of LCPD, we gained approval from the Scottish Environment Protection Agency
(SEPA) to enter the RB211 units (2A and 2D) into the Limited Life Derogation (LLDpin 1
January 2016.

461. With MCPD affecting the operation of the Avon units from 2030 onwards, we also
investigated options on how best to utilise them until the end of 2029.

462. ) _®1j ¢ Agrl ~E® 3t _} , 1 %1 -~t _*t¢ t s, hl
compliance is being funded via an Uncertainty Mechanism rather than baseline funding. This
gz jt r ®%f- _xlr° t® £sl ® ~I _® _+ V¢-~t rzx¢

Huntingdon i.e., provision of development funding and deposk to enable long leaditem
procurement as part of Baseline funding.

463. A two-step reopener process is continuing where the Final Option Selection Report (FOSR)
was submitted to Ofgem on 31 January 2023 (selection of final preferred investment option).
In this submission we recommaded that St Fergus requires four compliant units across Plant
1 and Plant 2 by 2030. Four gas powered units (one of which is proposed to trial a Dry Low
Emissions retrofit), in addition to the two electric drive units, provides the required capability
to be able to manage a range of differing network flows. Having these units split across two
Plants provides the necessary resilience should there be planned or unplanned circumstances
that render some of the units unavailable.

464. Ofgem issued a minded to consuhtion supporting this submission in June 2023. As such,
submission of the cost reopener, agreement on costs for remainder of programme of works,
remains on schedule for submission in June 2025.

Short Term Strategy
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In conjunction with the progression of aur St Fergus compressor emissions FOSR we have
continued to develop the AH investment programme which maintains and, where necessary,
replaces assets to ensure continued safe operation of the site. At this continuously operating
terminal, the availability and optimisation of outages presents significant challenges to
investment delivery due to incoming supply factors or NGT operations. NGT will seek to
schedule and deliver as efficiently as possible and risk trade investments, if necessary, to
maintain Terminal performance and operational safety.

Junx02-2Asset Health UM Products

Asset Health UM Overarching Document

HV Transformirs Pl axftercool
Corrosion Reme
LY switenboars

HV Switchge Distribution
Priorit@hdalevds Cabs Asbestos

The intention of the short term strategy is to ensure the continuity of the terminal operation
requirements, including minimum compression across Plants 1 and 2, for operation to 2030. It
recommends investments which maintain the integrity of the site andreduce risk to site staff,
ensure continued operation of the terminal and maintain compression. The initial five AH
EJPs which were submitted in the AH UM reopener in January 2023 are seeking the funding
for some of these works, with further submissions da June 2023 and January 2024.

The strategy supports demolishing Units 2C and 2D, replacing the Cathodic Protection
System and initiating a site-wide painting programme. Continued operation of the wider
terminal will require the delivery of the actuator replacement programme due for completion
in RIIGT2.
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Figure36 and 37 - Removal of old actuator and installation of new unit.

Maintaining compression from four operational Avons will be achieved by carrying out cab
infrastructure works, which commenced his year, and cyber work to reinstate Unit 2B.
Carrying out cyber and AH work to Units 1A, 1B and 1D will also be necessary to enable their
continued operation to 2030. This strategy will also facilitate ongoing operation of the gas
compression portion ofthe site to ensure Security of Supply by replacing the required
elements of Plant 1 aftercoolers then assessing Plant 2 aftercoolers and resolving identified
issues.

SEENNANN Simmaa L\
Figure 38 - Plant 1 Aftercoolers prior to removal
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Figure39 - Plant 1 following removal of aftercoolers

469. Finally, the shortterm strategy looked to retain flexibility of options for the long-term
strategy solution by retaining the Avons until the results of the FOS Preliminary FEED were
available last summer. As a result of the Preliminay FEED for the Emissions investment, it is
now proposed to decommission Unit 1C.

470. The remaining AH funding requesthave been andwill be staged across the AH UM
reopeners in June 2023, January 2024, and baseline funding requests for the next regulatory
period. Throughout this process we are in regular dialogue with Ofgem and we review all of
¢2- a-.¢2¢®j t -1 ®*x~] ® _r _t ® £sl| }¢ r I

Compressor EmissionsE Wormington

471. Compression requirements at Wormington Cmpressor Station are heavily influenced by
entry flows at the Milford Haven terminals. NGT uses Felindre, Wormington and Churchover
Compressor Stations, amongst other compressors, to move high volumes of gas, up to a third
¢qg 4-1 _+ ) -t +_«‘wagf®m MifordjHavenjinto-the rest of the network.
Milford Haven is an Aggregated System Entry Point (ASEP), consisting of two Liquified
Natural Gas (LNG) terminals (South Hook LNG and Dragon LNG). A gas fired power station is
also located at Milford Haven (Pembroke). The LNG terminals can increase and decrease
their supplies throughout the year depending on national and international market
conditions. Due to its bt directional flow capabilities, Wormington is also required to support
demand extremities in South- Wales when Milford Haven inputs are low, and in the South
West when demand is high.Geographical location in relation to the NTS is indicated irfHgure
40 below.
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transmission



472.

Figure40 - Role of Wormington Compressor Station on the NTS

The outlook for increased flows through Wormington is further reinforced following a
gPlanning and Advanced Reservation of Capacity AgreemeBfPARCA) request to increase
entry capacity by 17% at Milford Haven (25% at South Hook LNG Terminal). The associated
Needs Case was approved by Ofgem in December 2021 which identified a Final Preferred
Option to accommodate the increased capacity with a seies of asset investments and
possible future reinforcement. This Needs Case identified a continued need for compression
at Wormington.
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473. Wormington Compressor Station comprises two Siemens Avon compressors (Avon Units A
and B) and one electric driven Siemas VSD compressor (Unit C) which is the lead unit. Units
A and B are noncompliant with MCPD emissions legislation and require investment to avoid
being placed on 500 hour restricted running (Emergency Use DerogationEUD) by 1 January
2030. See site overiew in Figure4l and an image of the compressor units taken during a site
visit to Wormington during 2022/23 in Figure42.

Wormington Compressor Station

UnitA & B: Unit C:
Gas Turbine Compressor Variable Speed Drive
Control Room Output: 12.3MW Output: 15MW
+ Offices Commissioned: 1989/90 Commissioned: 2009

Above
Ground
Installation
(AGI)

Vent Stacks

Figure41 - Overview of Wormington Compressor Station (2023)

474. ) _®1j ¢ Agrl ~E® 3t _} , 1 1 -~t _ PDi¢beingfunded!| h I
via an Uncertainty Mechanism. Ofgem have provided a baseline allowance to cover
development costs and deposits on longlead items, subject to a true- up during the
associated re-opener. A two-step reopener process has been agreed. Wormigg¢ E ®
reopenerswere scheduled for August 2022 (agreement of the preferred option in the Final
Options Selection Report (FOSR)) anith November 2024 (reopener submission to agree costs
for remainder of programme of works).

475. In August 2022, NGT submittedheir Final Option Selection Report (FOSR) to Ofgem which
recommended future investment at Wormington to comply with MCPD emissions legislation.
Following a detailed and in-depth option selection process, the FOSR recommended the
investment of two new gas- driven compressor units by 2030, with an indicative total project
value of £1104m (x30% cost certainty), as the most economic and efficient solution for UK
consumers. Following submission, NGT engaged with Ofgem on a regular basis to address
any Supplemenary Questions (SQs) raised during their consultation.
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Figure42 - WormingtonUnits A, B & C taken during site visit March 2023

In their Final Determination response (issued 3 Marct2023), Ofgem rejected the option
identified by NGT andapproved the following option: ghe installation of one new gas turbine
compressor unit commissioned before 1st January 2030. The new unit should be installed on
a new plinth within the existing boundary of Wormington Compressor Station. In addition,
one d the existing Avon units should be retained, under the 50¢hour EUD allowed for in the
Directive, with significant asset health investment to improve unit availability. The other

Avon should be decommissioned. The need for decommissioning should be reassed
following operational acceptance of both the new and derogated units. To ensure operation
mapping alignment across all site compressors, this option will also consider the case for a
VSD rewheel during the next phase of the projeck

To progress the Final Preferred Options towards the cost reopener in November 2024, NGT

are engaging with our contractor to perform a pre- FEED study to further refine the agreed

t -1 ®+t~1 * ¢2+xt¢ ® _+ >*|, h-txth_} ®t+l ® CV
Huntingdon and St. Fergus Terminal). Further option refinement through this prd~EED phase

will ensure future design phases are scoped efficiently and effectively to deliver value for
consumers.

The scope will include further definition of new compressor unit locaion and sizes, condition
assessments on any Avons to be retained as well as the performance of Remnant Life Studies
to help understand how time and aging processes will affect health, safety and environment
(HSE), technical integrity and to identify measues required to mitigate the impact of future
degradation. Worley will also update risk and lessons learnt registers, update cost estimates
with any new identified scope and evaluate the Level 2 programmes produced by each of the

national gas
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MCPD projects and develop dolistic programme of works to deliver these investments by 1
January 2030.

479. 3¢}}¢.t r Aqgrl ~E® 3t _} ,lxl-~t _*xt¢ ot
compared to our Final Preferred Option detailed in the Wormington FOSR, NGT continue to
engage with Ofgem on how best to provide the required level of network resilience and
security of supply for current and future customers. We maintain that investment in two new
compressor units is the most economic and efficient optionTo progress with further
engineering definition, NGT have included consideration for a second new compressor unit to
be delivered by 2030 within the pre FEED study. This provides greater flexibility and
potential future efficiency should the need for a second new unit arise.

480. The MCPD preFEED study is planned for completion by September 2023 and will be used to
inform the tender event for FEED (Front End Engineering Desigi@onceptual Design Phase)
planned for 2024. The main FEED study is expected to be nine months in duratiand will
ultimately refine the engineering and cost scope to +15% cost accuracy required for the cost
reopener submission planned for November 2024.

Compressor Emission€<t r E® =°

481. <t rE® =° a1 °® _ h-t+th_} - ®NatibnalfTransrhissi@m? - t
System through the Bacton terminal, including the Europe interconnector connections.
*¢~2-] ®@®t ¢ _+ <t rE® =° t® sl ¢ }°o ¢axt¢

Bacton Terminal and the site also plays an important rolein moving gas away from Bacton

and Isle of Grain when supplies exceed demand. As the UK becomes more import dependent,
it is critical that entry and exit capability and resilience is at the required level to ensure UK
and South East Security of Supply. Hih forecasted gas exports via EU interconnectors and
increased supplies from GB LNG terminals are strong indicators for the sustained need for

<t rE® =0° he¢~2-1 ®®t -¢ermzsecBreé, flexidlesanhd®eliable sol@tibn U
needs to be implemened at the site. A geographical representation of this key function is
shown in Figure 43 below.
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compressors and two Avon units, Unit A (disconnected) and Unit B (operational), which are
non-compliant with MCPD. Unit B is over 50 years old and operating well beyond iteriginal
design life. Failure to meet emissions legislation means that, Unit B would be limited to 500
hours running per year, restricting the operation of the site. Please seBgure 44 for an
¢ -1 - -t ¢tqg <t rE® =° *¢~2-]1 ®®¢C- M+ _ *t¢ g
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King’s Lynn Compressor Station
[Unit C&D: )
Gas Turbine Compressor
Compliant with MCPD
Output: 13.4 MW
\Commissioned: 2003

/Unit A:

Gas Turbine Compressor
Output: 12.3 MW
Commissioned: 1973
Removed from service: 2017

Redundant
Old Plinth

Control Room
+ Offices

PN

e J
/Unit B: k

Gas Turbine Compressor
Non-compliant with MCPD
Output: 12.3 MW
\Commissioned: 1973

National Grid

Vent Stacks

Figure44 - Owerview of King's Lynn Compressor Station (2023)

) _®1j ¢ Agqrl ~E® 3t _} ,1lxl-~t _*t¢ t
via an UM rather than baseline funding. This funding strategy is the same as that used at
Wormington, i.e. provision ofdevelopment funding and deposit to enable long lead item
procurement as part of Baseline funding. Similarly, a twestep reopener process is now in
progress where the Final Option Selection Report (FOSR) was submitted to Ofgem on 31
January 2023 (selectiorof final preferred investment option) and submission of the cost
reopener (agreement on costs for remainder of programme of works) is scheduled for
submission in April 2025.

In our January 2023 FOSR submission to Ofgem we recommended future investmentat r E ®
Lynn to comply with MCPD emissions legislation. Following a detailed and kdepth option

selection process, the FOSR recommended the investment of one new gdsiven compressor

unit by 2030 (including decommissioning of Avon Units A & B and compressrewheeling of
SGTF400 Units C & D to better align compression mapping across these units), with an

indicative total project value of £66.0m (£30% cost certainty) to achieve emissions

he¢e~2}rt _ hl [, st}l | ®2-t r - ¢g?2 ®=n,proviginghesilfent g } |
long-term operation and sufficient availability to accommodate high Bacton import and

export scenarios. Following submission, NGT have engaged with Ofgem on a regular basis to
address any Supplementary Questions (SQs) raised duringeir consultation.
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Figure45 - Image of King's Lynn Compressors taken during site visit in 2022 Avon Units A & B

(black enclosures) front left with SGF400 Unit D & E (cream enclosures) back right

Compressor EmissionsE Peterborough and Huntingdon

As stated in the narrative above concerning Peterborough ERRRIIO T1) project
development, Peterborough Compressor Station is critical in supporting multiple supply and
demand patterns on the NTS. Huntingdon Compressor Station is critical irupporting
demand in the South of the network. Please see Figur2l in previous RIIGT1 Carry Over
section for context on Peterborough and Huntingdon location on the NTS.

Also described in the RIIGT1 Carry Over section is the compressor station overviewof
Peterborough and Huntingdon sites. Both compressor stations consist of three existing
compressors, Siemens Avon Units A, B and C, which are not compliant with MCPD legislation.
Please see Figure2 and Figure23 for an overview of both compressor statins.

)y _®1j ¢ Agrl ~E® 3t _} ,1lxl-~t _*t¢ t , 1 hl
funded via an Uncertainty Mechanism rather than baseline funding. Again, the same funding
®+- _*lr° t® 2®l ) _® _* V¢ -stepreopendr processsjplannegd r E®

with agreement of the preferred option via FOSR scheduled for January 2023 with agreement
on costs for the remainder of the programme of works scheduled for June 2025.

In January 2023, NGT submitted their Final Option Selection Report (FOSR) to Ofgem which
recommended future investment at Peterborough and Huntingdon to comply with MCPD
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emissions legislation. Following a detailed and indepth option selection process, theFOSR
recommended the investment of one new gasdriven compressor unit by 2030 at
Peterborough and investment in asset health works and an Avon DLE retrofit modification at
Huntingdon, with an indicative total project value of £62.9m (x30% cost certainty)to achieve
emissions compliance while ensuring robust and capable compression at Peterborough and
Huntingdon, achieving resilient long term operation. Following submission, NGT have
engaged with Ofgem on a regular basis to address any Supplementary Questis (SQSs)
raised during their consultation.

Compressor EmissionsE Recompression

The use of recompression equipment to reduce methane venting from planned maintenance
outages supports our aim of reducing the impact our activities have on the environment. We
are investing in Portable pipeline Recompression equipment which will have the capacity to

reduce pipeline pressures in isolated sections down to circa 1 bar pressure.

A procurement event was undertaken in 2022 to tender for two new recompression unitshé
contract was awarded in June 2022 with an initial down payment being made.

In November 2022 issues were raised by the providers subontractor (who are the supplier
for the engines) as they do not have type approval for supply to the UK.

We contacted the Secretary of State for Transport in January 2023 who suggested an
exemption may be fit for this scenario. The Secretary of State for Transport advised to seek
type approval from the vehicle Certification Agency as they are responsible for type
approval.

A formal request was made to the Secretary of State in January 2023. We were then referred
to the Vehicle Standards Agency (VSAylhere we submitted a formal request for derogation

in May 2023. The VSA then referred the derogation application to the Intemtional Vehicle
Standards (IVS) team who sit within the Department of Transport. The IVS team have
confirmed that they are unable to approve the derogation and have referred the request back
to the Secretary of State for Transport.

We are currently reviaving other options available to progress the procurement event
through design changes.

Compressor EmissionsE Methane Detection and Quantification

Within the RIIO T2 final determination we were awarded funding for the rollout of the
Monitoring of Realtime Fugitive Emissions (MORFE) continuous fugitive emission detection
system. The system was developed initially within the RIIOT1 Greenhouse House
Investigative Mechanism to fulfil Special Condition 8J of the Gas Transporters licence. The
monitoring system was subsequently developed further in a Network Innovation Allowance
(NIA) funded project (NIA_NGGTO0137) which concluded on 31 Mar 2021.
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Since COP26 in Glasgow in November 2021, the urgency to reduce methane emissions
globally has increased. In recognitionof this, one of the outcomes from COP26 was the
Global Methane Pledge which committed signatories to a 30 % reduction in methane
emissions from a 2020 baseline. The oil and gas sector and in particular the natural gas
supply chain is a focus for contributons to methane emission reduction.

In the 2021/22 reporting period we agreed with Ofgem, while working on a Net Zero re
opener submission, to go further in methane detection and quantification beyond what we
committed to in our RIIG- T2 business plan. As sth it was agreed that the funding awarded
for MORFE rollout would be more appropriately used for periodic detection equipment.

In line with this agreement, we progressed shortlisting of suitable periodic detection
equipment and placed orders at the end ofMarch 2023. This spend has not appeared yet in
the NLR Capex spend table 6.1 but will appear in the 2023/24 reporting period once received
and receipted.

The Net Zero reopener submission to enhance methane detection and quantification was
submitted in October 2022. This submission requests the Opex funding to implement an

expanded leak detection and repair programme on the NTS to make use of the procured
detection and quantification equipment ordered in March 2023.

Asset Health

Work continued to deliver our asset health programme in 2022/23, which is vital to mitigate
the risks of an aging asset base so that we can continue to provide a safe and reliable
network for our customers and stakeholders.

Our delivery has been against the backdrop of very challenging gas and commodity markets
adding complexity to our delivery plans and ultimately impacting our delivery volumes over
the first two years of RIIO- T2. To mitigate against these challenges we have implemented a
series of plans which have allowed us to ramp up delivery compared to the first year of the
price control and will enable us to continue the accelerated delivery to broadly achieve our
spend to allowances in this area

The challenges we are facing include:

1 The global Gvid- 19 pandemic has posed substantial difficulties to supply chains across
various industries, including our operations at National Gas Transmission. We have
experiencedsignificant disruptions in the procurement of critical materials, particularly
valves, essential for our asset health programme of works. Extended lead times of up to
52 weeks for valve supplies have impeded project delivery, causing delays and budget
overruns. As a result, we have rescheduled works at certain sites from Year 2 (2022/23) to
Year 3 (2023/24) to accommodate the prolonged lead times and secure the necessary
outages.
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1 The Russia/Ukraine conflict has had a profound impact on gas supply and demand
dynamics, leading to notable shifts in flow patterns. As a response to higheithan-
expected demand, there has been a significant increase in gas exports to Europe.
Consequently, our focus has shifted towards facilitating the movement of gas from LNG
imports at Milford Haven to Bacton for export to Europe during the summer. This has
resulted in heightened utilisation of our compressor fleet along the west/east corridor,
posing challenges in securing planned outages that were scheduled prior to the conflict.
In light of these shifts in flow patterns, we have had to re evaluate our outage
programme and carefully consider and accommodate the requirements of our customers
while planning and executing our work.

1 We are currently facing significant cost pressuregor planned asset health interventions,
making it challenging to achieve target costs. The allowances agreed upon during RIIO
T2 do not always accurately reflect the actual costs associated with completing these
interventions, considering the current globaskills shortage, slow post Covid recovery,
and the Russia/Ukraine conflict. This is particularly evident in the electrical investment
theme. The cost returns from contractors involved in the tendering process have varied,
often resulting in higher expengs. Contractor capacity limitations and internal vacancies
have further exacerbated the challenges we face. To address these issues, we plan to
optimise resource allocation by re evaluating risks and trades across asset health
categories, allowing for a slightly increased allowance for the electrical programme of
works than was initially awarded in the Final Determination.

1 The utilisation of various flow stop techniques, including stoppling and emerging options
such as the Remote Tecno Plug (RTP) and the &P option, which offers two seals
instead of the conventional single seal, has become increasingly necessary. These
techniques allow us to carry out work during outages while minimising disruptions for our
valued customers. In alignment with our businesglan, we had planned to implement 10
stoppling and flow stop techniques to facilitate essential isolations required for successful
asset health interventions across our network. However, as we progressed through Years
1 and 2, we encountered higher than egected costs associated with facilitating
isolations. This unforeseen challenge has prompted us to reassess our strategy and
consider the possibility of requesting additional allowances to accommodate critical
works on our network.

1 The energy industry is arrently grappling with a significant shortage of skilled
professionals, encompassing engineers, project managers, and technicians. This pressing
challenge has been particularly exacerbated by the increasing demand for renewable and
Net Zero energy infrastucture projects as well as competing major infrastructure
investment such as Hinkley Point C and HS2. The scarcity of qualified personnel has
resulted in some project delays and delivery cost escalations. As a result, urgent
measures are required to addras this skills gap and ensure seamless project execution in
the energy construction sector.
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Nevertheless, this year we have continued to build upon the work done in previous years in
completing site surveys to establish a comprehensive programme of work#r the remaining
duration of RIIO-T2. This strategic planning has been instrumental in effectively prioritising
asset health interventions and optimising resource allocation amid supply chain disruptions,
escalating material and contractor costs, and a slortage of skilled labour. To bolster our
capacity and facilitate smooth delivery, we have expanded our team through the recruitment
of additional project engineers, project managers, and work supervisors. Their expertise will
play a pivotal role in delivering our asset health investment programme over the remainder
of the price control period

Furthermore, to help mitigate these challenges we have implemented a significant shift in
project execution through the active involvement of our Operations teams andNational Gas
Services (formerly Pipelines Maintenance Centre) in delivering a substantial portion of the
remaining asset health interventions. This transition from relying solely on external
contractors to internal execution has yielded invaluable benefits including enhanced project
control, improved efficiency, and a higher volume of successfully completed interventions.
Although our Operations and National Gas Services (NGS) teams have demonstrated
progress in intervention delivery, it should be noted tlat claiming of outputs such as Long
Term Risk Benefit (LTRB) can lag behind work delivery as project closure activities are often
undertaken in the following year. There is an active focus on streamlining our project closure
process to claim outputs in theyear of delivery where possible.

Consideringthese challenges,we recognise the need to reassess our strategy and potentially
request additional allowances to accommodate the critical works on our network. The
achievement of positive Uncertainty Mechanisns (UM) outcomes remains essentiato
effectively deliver on our RIIGT2 plan.

Our asset health allowance is broken down into seven categories and the key work delivered
in 2022/23 for each category is covered in the following narratives. The allowances foour
asset health work spans across our NARM allowance and netead allowances.

Asset Health E Plants and Equipment and Valvesand Civils (inc NARC)

The asset health categories of Plant and Equipment, Valves, and Civils are primarily
addressed through ou National AGI Renovation Campaign (NARC), and as a result, they are
grouped together in this section.

Valves play a critical role in the National Transmission System (NTS), ensuring the safe flow
of gas and providing necessary isolation for operational awnl integrity - related interventions.
Together with associated plant, equipment, and structural integrity assets, it is imperative to
proactively intervene to mitigate risks, avoid adverse impacts on NTS safety, operations, and
availability, and ensure compliance with legislative requirements.
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Plant and Equipment encompass both above and belowground pipework and related assets,
while Civil assets include site access, drainage, ducting, pipe supports, pits and pit covers,
plinths, and security fences on Natioml Gas Transmission AGIs. Valves include actuators and
associated equipment for local, remote, or processoperated valves.

Additionally, some Plant and Equipment works fall under other investment programmes, such
as Asset Health works at St Fergus and Bacton, as well as works delivered by Operations.
Plant and Equipment spending is also associated with planned Cathodic Protection, Flow and
Pressure Control, and Preheat works at AGIs, which have undergone feasibility and
conceptual design studies and are scheduled for detailed design and construction in 2023.
Further valve and structural integrity campaigns that do not align with the NARC delivey
model are planned for Years 3 to 5, including the NorReturn Valve and Actuator campaign
managed by Operations and a dedicated Structural Integrity campaign.

Our RIIG T2 business plan encompasses a proactive intervention programme for these
assets. The #es and assets included in the project scope have been surveyed, and
interventions have been selected and prioritised based on risk assessment. This investment
forms an integral part of our RIIG T2 programme to manage network risk on our AGI assets,
aligning with the NARM output as outlined in our business plan

NARC has continued its momentum from previous years, facilitating accelerated asset health
works across the NTS by bundling survey and delivery packages. This approach enables us to
increase delivey volumes and drive operational efficiency, ultimately benefiting our

customers and stakeholders.

Campaign Decision Panels (CDPs) play a vital role in the NARC decisiomaking process and
project advancement, serving as a best practice model for broader ampaigns. These panels
are responsible for defining the scope and approving construction works outside of regular
governance cycles, further enhancing efficiency and expediting delivery.

Our investments over the opening two years of the price contrahave resulted in a total of
248 interventions during the 2022/23 delivery year, split by theasset health sub themes in
the table below. Of these, foryear oneinvestments, 13 were executed internally and 106 by
external MWCs for year two investments, 57 wereexecuted by external mains work
contractors and 72 internally. These investments were funded through baseline asset health
allocations within the Plant and Equipment, Valves, and Civils themes.

Theme Sub-Theme 2021/22 2022/23
Volume Volume
Interventions Interventions
Above ground pipework 15 30
Pipework protection 12 32
AGIs
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Actuators 8 22
Flange 1 0
Valves Valve refurbishments and 44 56
replacement
Valve removal 1 3
Drainage 11 7
Ducting 3 0
Structural | Pipe supports 35 83
Integrity | Plinths 8 0
Security fences and gates 10 9
Site access 11 3
Pipelines | Pipeline, Coating and CP 3
TOTAL 159 248

Table 11 E NARC21 and 22 investments by theme

Delivery Strategy

We have made significant progresswith the completion of comprehensive asset surveys and
the selection of preferred scopes. To optimise efficiency and reduce overhead costs, the
NARC investments are allocated within our business, considering the complexity of the works
and identifying other potential efficiencies. Within this, the aim is to deliver more work in
house through Operations and National Gas Services and build this capability.

NARC works are strategically assignedo deliver most efficiently through National Gas
Services (NGS) or tendered to external MWCs, depending on the size and nature of the
project. NGS primarily focuses on refurbishment scopes using innovative techniques, while
replacement scopes are tenderedo external MWCs. Operations will also be involved in the
self- delivery of additional campaigns that fall outside the NARC model, where they can
execute less complex scopes more efficiently than MWCs. This can also be alongside major
projects such as Flowand Pressure Control, Preheat, and Cathodic Protection for AGIs.

Our chosen delivery approach involves bundling interventions across Valves, Plant and
Equipment, and Structural Integrity asset health themes at AGI sites. By creating these
discreet bundles of work and aligning them with decommissioning efforts, we can achieve
cost savings and maximise the utilisation of network outages. Tailored tenders are issued for
each delivery strategy, distinguishing between internal delivery and MWC involvement

The selection of sites delivered in the 2022/23 period focuses on Valves, Plant and
Equipment, and Structural Integrity themes, prioritising sites with a high number of known
defects and specific plant statuses. Our RIIOT2 strategy aims to align NARC outage works
with in-line inspections (ILI) Dig programmes and outage schedules, enabling efficient
bundling, optimising outage schedules, reducing recompression requirements, and
minimising customer disruption. Site surveys were conducted by the AGI team with synort
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from NGS depots for valve investigations and external contractors for tasks like Cathodic
Protection Insulation Joints (CPI1J) investigations, 3D point cloud scanning, and feasibility
analysis. Funding approvals were based on a comparison of deliveryasts and the long-term
risk- benefit analysis.

54 site projects under the NARC campaigmwere successfulcompleted in 2022/23, with 34
projects delivered by NGS and an additional 20 projects executed through external MWCs.
This represents a substantial increase compared to the 30 site projects delivered in Year 1,
demonstrating the campaign's growth and impact.

KEY
O AGI Replacement 2021 (Construction)
O AGI Replacement 2022 (Construction)
O AGI Replacement 2023 (Construction)
O AGI Replacement 2024 (Construction)
O AGI Replacement 2025 (Construction)
O PMC AGI - Ambergate
© PMCAGI - North
O PMC AGI - South
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Figure 46 - Year 2 Projects (2022/23) Visual Summary (Portfolio of Works)

NARC22 Highlights

520. At Lillington BV, we successfully employed a liveéMothballing Etechnique to address high risk
defects, avoiding the need for a costly and complex double stopplebypass, and pipe
through procedure. This involved removing pits across the site, eliminating the bypass
downstream for critical valves, dismantling stem extensions and gearboxes, securing vent
and sealant lines, conducting steel pipeline inspections (belaw/above 150mm over 2bar) as
required, re-coating and burying redundant assets. Notably, these works were carried out
live by our NGS team.

521. The benefits derived from this approach were significant:

1 Cost reduction: The mothballing ECC cost was less than £0a%, a considerable saving
compared to the estimated £2.0m-£2.5m for the traditional pipe-through method.

1 Reduced outage requirements: By implementing mothballing, the need for feeder outage,
stopple, and bypass during the pipe through process was eliminated

1 Environmental impact reduction: Mothballing eliminated the necessity to vent gas and
subsequently reduced the requirement for recompression.

1 Resource efficiencies: This leaner activity resulted in fewer supply chain demands and
enabled internal deliveryby our PMC team, utilising innovative refurbishment techniques.

Before After During
Bypass removed
Pits removed
Stem extensions/gearboxes removed

ework corrosion including ven
Pipewor rrosion including vent
and sealant lines made safe

=

Figure47 - Lillington BV gMothballing Etechnique E before and after
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522. At Laurencekirk, we implemented pipe support innovations and conducted trials to reduce
initial capital expenditure costs and future asset health spending. The works carried out
included the following:

T

Removal of 'duckfeet’ concrete blocks and associated fpework, replaced with a single
screwjack.

Replacement of existing mainline concrete supports with galvanized steel blocks.
Replacement of existing mainline steel supports with smaller galvanized splitsteel pipe
supports and iRod clips.

Replacement of exsting steel bypass screw jack pipe supports with galvanized screw jack
pipe supports and iRod clips.

Replacement of existing steel bypass lowlevel pipe supports with galvanized split-steel
low- level pipe supports and iRod.

523. These works have yielded severigbenefits, including:

T

Cost reduction: Galvanised steel can be ordered in bulk, resulting in cost savings
compared to the expense of concrete pouring and curing. The installation process is
quicker, further reducing labour and material costs.

Faster and sder construction: The use of galvanised steel eliminates the need for
concrete curing time, allowing for faster and safer construction. The smaller size of the
components also reduces manual handling and lifting requirements.

Increased whole life cost: Galvanised steel has a longer lifespan than concrete and can
be reused, resulting in reduced maintenance and replacement costs over the asset's
lifetime.

Reduced future corrosion spend: The incorporation of iRod clips instead of Neoprene
rubber helps extend te life of pipework by eliminating metal-to- metal contact and
water-trapping, reducing corrosion and subsequent spending in future asset health
programmes.

Reduced environmental impact: Concrete production generates significant CO2 emissions
and can have alverse effects on the environment, including soil erosion and water
pollution. By minimising concrete usage, we are actively reducing our environmental
footprint.

Improved maintainability: The split steel design allows for easy dismantling, facilitating
jetwashing and visual inspections of the pipework underneath the supports.

Increased resource efficiencies: By implementing these innovations, we have streamlined
activities, reducing resource and supply chain requirements. Eliminating the need for
concrete curing reduces indirect project costs while enhancing the longerm structural
integrity of the assets.
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I-Rod clips
(instead of neoprene)

e.g. rep concrete with
galvanised steel screwjacks

Replacement of existing mainline concrete supports
e.g. re-designs of pipe supports to with galvanised steel blocks.
reduce future corrosion, enable Cheaper, faster and safer construction and increased
easier and safer maintenance Whole Life Cost. Reduce environmental impact

Figure 48 E Laurencekirk before and after implementation of pipe support innovations

524. We have successfully addressed the challenges at the Honitondk Valve site by
constructing a new valve chamber. Located along Feeder 14 (500NB) pipeline in Honiton,
Devon, the previous arrangement presented several issues that needed to be resolved:

1 Limited access: The existing 3no. pits did not provideadequate access for valve
maintenance.

1 Lack of vent and sealant lines: The mainline 01 valve lacked vent and sealant lines.

1 Flanges on the pipeline side: Flanges were present on the pipeline side of the 100NB and
25NB vent valves.

1 Removal of existing chamters: The removal of existing chambers had to be carried out
while the pipework remained live, posing additional challenges.

1 Potential corrosion: There was a risk of corrosion at the pit wall transitions.

525. To address these issues, we completed comprehensiweorks during the feeder outage, which
included the following:

1 Chamber design: A new chamber ensured safe access for valve maintenance and optimal
operation.

9 Pitwall transitions: The pit wall transitions were removed, eliminating the potential for
corrosion.

1 New lids: we designed new lids with a focus on ease of access and compliance with
security requirements.

526. By undertaking these works, we have improved the safety, accessibility, and functionality of
the valve chamber at the Honiton BV site, ensuring th efficient operation and maintenance
of the valves within the network.
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unnecessary valves
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Figures49 and 50 - Valves Refurbs HonitorE Pre- Construction
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At the Aylesbeare site, we successfully completed valve refurbishments using innovative
techniques carried outby NGS. The goal was to extend the life of the valve and avoid a
complex outage on an offtake. The refurbishment works included the following:

1 Adding sealant lines: In instances where sealant lines were missindNGSperformed live
drilling on the valve to add the necessary lines. This ensured proper sealing and
facilitated ongoing maintenance.

1 'Mini-grouted tee' and encapsulation: To enable sealant injection and ensure future
maintenance, NGSimplemented a 'mini- grouted tee' technique and encapsulated exising
lines. This approach provided improved functionality and increased the lifespan of the
valve.

1 P11 inspections and repairs: As part of the refurbishment process, pits were removed, and
thorough P11 inspections were carried out on the pipework. We prontly addressed any
necessary repairs.

1 Prevention of crevice corrosion: To mitigate the risk of future crevice corrosion at pit wall
transitions, the pits were backfilled after inspections and repairs were completed.

Through these valve refurbishments at Agsbeare, we have not only extended the life of the
valve but also improved its performance and reduced the need for extensive outages. These
efforts demonstrate our commitment to maintaining the integrity and reliability of our assets.

< Mini-grouted tee [ Ni : ~_ Addition of vent and
*live* VL 7 sealant lines

Encapsulate

ermetto fittings
“live®

Sealant plug

adaption drilling
“live”
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Charlestown

At the Charlestown site, we successfully completed a valve and spool replacement project
using Grouted Ts, following a similar approach to the works carried out at Aylesbeare.
However, unlike the Aylesbeare project, no pits were removed as part of this urettaking
since the valves were buried. In addition to the replacement works, we also conducted
refurbishment activities on the stem seals to address any existing defects. These
comprehensive efforts were undertaken to enhance the performance and integritgf the
valves, ensuring the ongoing reliability and safety of our operations.

Figures 58 and 59 - Valve and spool replacement at Charlestown

Future NARC Development

Through the execution of NARC23 and our forwardooking strategies, we remain commited
to maintaining the integrity, reliability, and safety of our assets while efficiently utilising
resources to deliver value to our stakeholders and customers.

The NARC23 asset health portfolio encompasses a comprehensive range of works within the
Valves Plant and Equipment, and Structural Integrity themes, aligning with our proactive
intervention programme outlined in the RIIQT2 business plan. Through thorough site surveys
and careful risk-based prioritisation, we have selected and planned interventiors that

address the specific needs and challenges of each asset.

Building on the successful implementation of NARC22, the NARC23 site projects have been
meticulously developedthroughout the 2022/23 period. These projects are being executed
either internally or through external MWCs, with considerations given to the size and scope of
the works. We are actively exploring additional campaigns to enhance the efficiency and
effectiveness of our asset health interventions.

The sites identified for delivery in the upcoming 2023/24 period primarily focus on the Valves,
Plant and Equipment, and Structural Integrity themes. These selections have been guided by
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our Enterprise Asset Managment (EAM) system, considering factors such as the current
Inline Inspection (ILI) programme and the allocation of RIIGT2 funding. This strategic
alignment allows us to optimise recompression requirements and facilitate necessary works,
such as those mandted by the Pressure Systems Safety Regulations (PSSR).

Our dedicated AGI team, with invaluable support from NGS depots and external contractors,
conducted comprehensive surveys of the selected sites. These surveys involved various
investigations, including valve assessments, Insulation Joint (1J) inspections, 3D point cloud
scanning, and feasibility analyses. The thoroughness of these surveys ensures accurate data
collection and informed decision making for the subsequent intervention activities.

As part of our continuous improvement efforts, we have also initiated discussions on
developing survey and intervention strategies for future NARC developments, extending our
planning horizon to NARC25. This forwardhinking approach aims to provide enhanced
clarity and a more comprehensive, conditionbased intervention plan for the long term.

Further Developments in NARC225

The application of i- rod technology to small bore pipework and vent and sealant lines has
demonstrated significant benefits in reducing theneed for future P/20 inspections and the
replacement of vent and sealant lines. This innovative approach enhances the loaterm
integrity of the infrastructure, reduces maintenance requirements, and optimises operational
efficiency.

To achieve procurementsavings and cost reductions, we have implemented a separate civils
sanction to identify opportunities for bulk pipe support replacements. This strategic approach
enables us to leverage greater procurement advantages by placing bulk material orders, as
opposed to ad hoc replacements aligned solely with NARC sites. By streamlining our
procurement process, we can optimise cost efficiencies and enhance overall project delivery.

As part of our ongoing efforts to explore alternative materials, we are actively investigating

the use of Glass Reinforced Plastic (GRP) pipe supports. Previously, stress considerations for
different pipework restricted the adoption of GRP supports. However, advancements in
technology and material properties now present an opportunity forus to evaluate the

viability of GRP supports, which could offer improved durability, reduced maintenance
requirements, and potential cost savings.

Our continuous pursuit of innovative solutions has led to the development of alternative
isolation techniques, such as the Remote Techno Plug and BISEP tools. These techniques are
particularly valuable in situations where traditional stoppling methods are impractical or

where the use of these new tools proves to be more efficient. By expanding our toolkit of
isolation options, we can optimise project execution, enhance safety, and improve overall
project outcomes.
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Asset Health E Compressor

The compressor machinery, comprising the gas generator, power turbine, and centrifugal
compressor, plays a critical role in our gas turbinedriven compressor units. In 2022/23, we
focused on several key investments related to these components.

Gas Generato

There are five different types of gas generator making up the fleet currently in operation
across the National Transmission System. In addition, we hold spare gas generators to
provide resilience to the operational units. There are 6 gas generators plus10 spares of five
different types making up the National Transmission System fleet. The gas generators are a
combination of light industrial and aero- derivative gas turbines and are monitored and
maintained routinely through a series of work and managemehprocedures carried out by
our operational field force. Gas generators provide heated and pressurized exhaust gas that
drives the power turbine which then drives the compressor.

Gas generator major maintenance interventions are typically carried out everg5,000
consumed hours, unless the annual borescope inspection determines that condition has
deteriorated to a point that early intervention is required. In 2022/23, we completed two gas
generator overhauls out of 15 volumes in the Final Determinations pia two further gas
generator overhauls were initiated to be completed in2023/24.

The Baker Hughes LM2500+ DLE fleet has experienced low utilisation, resulting in good
condition of the installed engines. We have repaired and stored one engine using the
compressor breakdown budget, and currently another spare engine is being overhauled and
will be completed in 2023/24.

The Solar Titan DLE fleet has experienced a signifant increase in utilisation over the past

few years. These units play a critical role in supporting gas flows from the Milford Haven LNG
terminals. In 2022/23, an overhaul project commenced for one Solar Titan unit at Churchover,
and it is on track to be completed in 2023.

Within the SGT400 DLE fleet, the gas generatoend associated assets at Avonbridge 1B and
2B are currently in a state of mothball. One unit will be overhauled at Nether Kellet in

2023/24, and the spare SGT400 DLE engine has commenced overhaul, which is scheduled to
complete in 2024/25. The long lead tme is due to supply chain issues for critical gas

generator components.

Most of the SGT A20 (Rolls Royce Avon) fleet is in good condition following the overhaul of
seven engines in the last three years of RIKI 1, with two additional engines overhauledin
2021. Overhauls were completed for the engines at Kiri§ Lynn (Unit B) and Wisbech (Unit B)
in 2022/23 while the engine at Wormington A is scheduled for overhaul in 2023. There is one
additional Avon at Huntingdon unit B which is approaching the overhatinterval and damage
has been discovered on two Avons at Peterborough.
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547. No work was carried out on the SGTA35 (Rolls Royce RB211) gas generators due to all
scheduled work in RIIG2 being completed in 2@122.

Power Turbine

548.  Within the national fleet operating across the NTS, there are eight different types of power
turbines. Additionally, we maintain spare power turbines to ensure operational resilience.
Power turbines play a crucial role in converting the hot, pressurised exhaust gases from the
gas generata into the torque needed to drive the compressor. Maintenance and overhaul
requirements for power turbines, like other components of the machine train, are influenced
by factors such as run hours, number of starts, and installed time.

549. During 2022/23, one BS1 power turbine was overhauled at Kirriemuir A, with another
overhaul planned for Kindgs Lynn B in Summer 2023 which was deferred from 2022 due to
component lead times. An ERB1 PT was also overhauled at Wisbech B in 2022.

Centrifugal Gas Compressors

550. Compessors are integral to the transportation of natural gas through the NTS. Each
compressor is driven by either a dedicated highvoltage (HV) electric motor or a gas
generator and power turbine. All NTS compressors are of the centrifugal type, predominantly
single- stage but occasionally two or three stage where higher pressure ratios are required.

551. During 2022/23, work was completed on Nether Kellet unit A and Nether Kellet B
compressors that failed in 2019 and 2020.

552. There was a dry gas seal failure on the compressor at Aberdeen unit A in 2021. This has now
been replaced in 2022. The dry gas seal was proactively replaced on St Fergus unit 3A due to
a trend of increasing Nitrogen consumption which would have resulted in an unplanned
outage if left untreated.

Hectric Variable Speed Drive Compressors

553. The electric compressor systems are equipped with highvoltage supplies, typically at 132
kV, 33 kV, or 11 kV. Frequency converters, known as variable speed drives, are powered
through dedicated converter transformes, supplying variable frequency and speed to the
high- voltage motor. Harmonic filters are often used to ensure compliance with electricity
distribution network operator (DNO) connection agreement terms and conditions.

554. The national fleet includes two typesof high-voltage motors operating on the National Gas
Transmission System. These systems consist of either a sphase Ex p synchronous motor
coupled to a centrifugal compressor (as discussed above) or a motor in pipeline compressor
(MAN MOPICO) configurabn. MAN MOPICO units feature an integrated pipelinanounted
induction motor connected to compressor units at either end, utilising magnetic bearings.

6 transmission



555.  The high voltage motor at Churchover was rewound and overhauled in 2022/23 to replace
failed resistive temperature detectors (RTDs) on the motor stator which are required for
DSEAR (Ex) compliance.

556. The high voltage motor for Lockerley Unit B was overhauled in 2022/23 following failure due
to an earth fault on the motor stator. A comprehensive level 3 overhalwas undertaken on
the entire MAN MOPICO unit as part of the repair process.

Asset Health- Cab Infrastructure

557. InRIIO T2, our plan is to refurbish 30 Cabs across the National Transmission System and
extend the life by 30 years, unless the unit is inhe decommissioning plan for RIIGT2 or
RIIO T3, in which case only safety and operationally critical work is carried out. The refurb
addresses compliance issues specific to gas turbine compressor cabs and resolving plant
status items related to asset heakh. To achieve this, we have developed Investment drivers
as outlined below.

HSE Publication PM84

558. The HSE guidance note, known as PM84, along with the more recent BS ISO 21789 standard,
addresses the risks associated with gas turbine enclosures. While most compressor cabs
were constructed before the publication of these standards, the following scopedlements
have been identified as measures to reduce risks: refurbishment of Cab Exhaust System, Air
Intake System, Cab Ventilation System and Cab Structure (including Gas Detection).

Fire Suppression Systems

559. Fire suppression is the final element of the fie and gas system designed to protect the asset
in the event of a fire. However, due to the age, condition, and design of some of our systems,
they are no longer adequate and require investment to enhance their integrity.

Emission Sample Lines

560. Upgrades toemission sample lines are driven by Environmental Agency Legislation
requirements for homogenous emissions sampling of gas turbines, ensuring compliance with
the IED. These upgrades are necessary to achieve compliance and eliminate any Ron
compliance issues.

561. The following Cab Infrastructure works have been completed in 2022/23:

1 Alrewas Units A, B and G Minor refurb on the cab infrastructure. Door seals have been
replaced. Corrosion and seal gaps between the inner and outer Cabs have been resolved.
The caners of the Exhaust have been refurbished/reinforced to prevent future cracking of
the square section of the exhaust ducting. Uncertified flexible hoses have been replaced
at Alrewas A and B for compliance reasons. Pumps, spray heads and bottles have also
been replaced due to failures and now being obsolete with no spares available.
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1 Hatton A - The Exhaust and the expansion joint have been replaced. Combustion Air
Intake filter house has been repainted to remove surface corrosion. The antiice
dampers, doa seals, roof ladder platform, vent fan junction box, corroded louvres and
gas detectors have all been replaced. The roof has been repaired to prevent water
ingress. Dehumidification system and roller shutter door have been installed to provide a
supply of warm dry air through the gas turbine when not in operation to prevent moisture
related damage. Uncertified flexible hoses, tubing, solenoids, and spray heads were
replaced at Hatton for compliance reasons. Backdraft dampers and fire dampers were
also replaced.

1 Wormington Units A- Door seals were replaced, and any traces of corrosion on the
compressor cabs were repainted with necessary remediation. The cab ventilation system
was also addressed to maintain a cab temperature below 55°C. A similar interventia
was to be carried out on Unit B, this was shifted to year four of RII©T2 due to outage
complications.

1 Cambridge A, B- Remedial works have been implemented on existing Exhaust Stack to
address cracks within Flanges and implement corrosion treatment teenhance the asset
life.

1 Diss Units A, B and G Traces of corrosion on the Compressor Cabs were addressed
through repainting and remediation of any holes. The Cab roof membrane was relayed to
prevent leaks, and expansion joint on the Exhaust was replacetb ensure leak prevention.

These comprehensive initiatives in Cab Infrastructure demonstrate our commitment to
ensuring the safety and compliance of our gas turbine compressor cabs. By addressing
compliance issues outlined in HSE publications and investg in fire suppression systems and
emission sample line upgrades, we are actively enhancing the integrity and reliability of our
cab infrastructure assets. These works not only contribute to the safety of our operations but
also ensure compliance with envionmental regulations, resulting in a robust and reliable gas
transmission network.

Asset Health E Pipelines

The pipeline asset health programme delivers investment on the pipeline assets on the NTS
that connect AGIs and terminals, aiming to maintain and mprove their condition. Improving
the lifespan of the current network is critical to maintaining low costs to consumers, as
replacement of part of the network would entail extreme expense and a significant
disruption to the UK economic. Throughout the progtamme, several techniques which
measure degradation, integrity and mechanical characteristics are implemented together
with any remediation regimes which could help in maintaining a safe, operational pipeline.
These techniques are listed below:

1 Pressure $stems Safety Regulations (PSSR) In Line Inspections (ILI): These inspections
utilise advanced tools including Pipeline Inspection Gauge (PIG) to assess parameters
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such as wall thickness, geometry and ground cover depth. The collected data informs our
ILI Digs/Interventions Programme enabling targeted remediations where necessary.
Concurrently, compulsory PSSR inspections ensure the integrity of our PIG Traps and other
pressure containing vessels on our sites.

1 InLine Inspection Digs: Excavations are carrig out at specific pipelines locations
identified as having features of interest such as corrosion or dents, during ILI inspections.
These characteristics are categorised and prioritised with remediation actions undertaken
as needed including re coating or the use of epoxy filled repair sleeves.

1 Closed Interval Potential Surveys (CIPS) and Interventions: CIPS surveys evaluate the
health and integrity of our Cathodic Protection (CP) systems, which act as a secondary
defence against corrosion. Any identified CP defects are carefully analysed, and
interventions are applied to ensure compliance with safety regulations and maintain the
effectiveness of the CP systems.

1 Pipeline Impact Protection: This includes measures such as Reduced Depth of Cover
(RDoC), River Crossings and Nitrogen Sleeves. Theseastigies are implemented in areas
where the pipeline is closer to the surface than expected, such as in ditches that have
been extensively cleaned or eroded over time. Remediation actions can involve
compensations to landowners, installation of proactive mesures like ditch boards or
gabion cages and reinstatement of cover on riverbanks, or by.

564. Throughout 2022/23, a comprehensive series of inspections and interventions were conducted
as part of the asset health programme:

1 Pressure Systems Safety Regulation®SSR) and ILI Runs During 2022/23 a total number
of 43 PSSR inspections have been carried out on PIG Traps, Heat Exchangers and Filters,
33 of which instigated necessary minor refurbishment works. These works were claimed in
2022/23 as work has been fuly completed.

71 ILI Runs- During 2022/23 National Gas performed a total of 15 in line inspections,
covering a total length of 989km compared to 1032km completed in 2021/22. The
inspections have been implemented on portions of pipeline which are driven by ask-
based approach, considering pipeline condition, criticality and performance of its
corrosion prevention system.

1 In Line Inspections (ILI) Digs ILI Digs: Based on the ILI runs performed in 2020, and the
historical defect run rate detailed in the RIIO- T2 Pipeline Engineering Justification Paper
(EJP), National Gas projected a total of 54 defects requiring excavation within the 2022
calendar year. SME review of the 2020 ILI results determined the excavation of 45, which
have been carried out and defered six to 2023 (due to wider outage constraints on the
NTS) and at the request of the SME, three have been removed from scope as no longer
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required. For 2022/23, 45 have been claimed with an additional 12 which have been not
claimed in 2021/22.

Pipeline Impact Protection - Within the impact protection work category, we focused our
Year 1 efforts on collating and reviewing asset and defect data (for over 300 identified
defects) and carried out engineering feasibility studies and preconstruction surveys. Thé
has supported the work undertaken in Year 2, with a total of 17 sites of reduced depth of
cover have been remediated which includes 16 ditch board and one site where the ground
level was raised in the field affected. Also, the Standard N2 Sleeve groutingpproach has
been completed with the standard design for sleeve groutingRiver crossings paused as
no contractor could be found because of concerns over design from river regulators and
the contract type. There will be a new contracting strategy going faward to minimise

these issues.

Closed Interval Potential Surveys (CIPS) InterventionsDuring year 1, we completed
2,035 km of pre CIP surveys to gather information about CP defects on the pipelines,
some of which will need to be rectified before the CIB can be fully carried out. This
preparatory work enables us to understand the critical defects we need to rectify and any
scrub or vegetation that we need to clear to complete CIPS efficiently and enables better
landowner- engagement up-front. In 2023/23 approximately 586km of CIPS over 13
sections were claimed and an additional 2500km is expected to be retroactively claimed
in 2023/24.

Closed Interval Potential Surveys (CIPS) DigsA total of 21 CIPS interventions were
claimed, of which seven were compdted in 2022/23 with the difference being previously
carried out in order to investigate the formerly identified CP and coating defects, where
this results in a confined defect resolution. We bundled up some of the ILI and CIPS
interventions at the planning stage to ensure cost efficiency. These comprehensive
inspections, interventions, and remediation efforts demonstrate our commitment to
ensuring the health, safety, and reliability of our pipeline assets. By proactively
implementing these techniques, we ae able to effectively manage degradation, maintain
operational efficiency, and mitigate the risks associated with pipeline infrastructure. This
approach not only ensures compliance with regulatory obligations but also safeguards
the interests of our custaners and stakeholders.

Through the application of PSSR inspections and ILI runs, we gather valuable data to inform
our decision making processes and prioritize necessary interventions. This riskased
approach enables us to focus our resources on areas Witdeteriorating or poor conditions,
reducing the potential for asset failures and minimizing operational disruptions. Additionally,
our closed interval potential surveys (CIPS) play a crucial role in assessing the integrity of our
cathodic protection systems, providing an essential layer of corrosion prevention.

Furthermore, our pipeline impact protection measures, including reduced depth of cover, river
crossings, and nitrogen sleeves, serve to enhance the structural resilience and protection of
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our pipelines. These interventions help prevent potential incidents and environmental impact,
while also ensuring compliance with safety regulations.

By undertaking these measures, we aim to provide a reliable and safe pipeline network that
meets the demands of ourcustomers, maintains supply integrity, and contributes to the
long-term sustainability of the energy industry. We remain committed to transparent
reporting, effective risk management, and collaboration with regulatory authorities to ensure
the continuous mprovement of our asset health programme.

Asset Health E Electrical

The National Electrical Asset Health Campaign was initiatedo review asset condition on a
series of sites, agree prioritised conditioanbased interventions, tender, then deliver the works
as a singular programme of works. These works entail differing interventions upon:

High Voltage and Low Voltage switchgear

Low voltage distribution systems

Uninterruptible Power Supply(UPS) systems
Battery charger systems and associated batteries
Standby generator systems

Power transformers

Lighting systems

= =4 =4 4 -4 -5 2

The tendering exercise and engagement with our framework contractors has necessitated a
minor change in approach. We have split the work into two differing site work packages:
Compressor Stations and Above Ground Installations (AGIs). The Compressor Statio
National Electrical Campaign is considerably larger than the AGI campaign, with the former
due for contract award early in the next reporting period The AGI National Electrical
Campaign survey is complete but awaiting tender and award later in the nextreporting
period.

During 2022/23 we have been engaged in tendering activities for award of our major
electrical asset health project. Market place intelligence and cost information has allowed us
to refine our intervention plan. The information gained hasalso been provided to Strategy
Teams to aid in development of RIIGT3 plans.

We forecast that we will deliver less volumes on some interventions whilst delivering greater
volumes of other interventions. There are a number of factors influencing this, some
associated with costs in the marketplace and others more closely aligned to the technicalities
associated with the investment and the outline assumptions on deliverability of work types
that we have not previously undertaken on an asset health basis.

Costreturns from the contractors involved in the tendering process have been mixed; with
some marginally favourable to our unit cost assumptions whilst others considerably more
expensive than our original working assumptions.
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Market place contractor capacity has proven to be problematic in some cases. Where smaller
packages of work are considered better delivered by smaller contracting companies, we have
been advised by those companies that their order books are at capacity. In addition, we have
experienced ourown capacity constraints with a number of vacancies in key departments
necessary to ensure successful deliveryrthe UK labour marketremains particularly

competitive, but we continue to look for skilled electrical engineersto recruit into vacant
positions.

We intend to risk trade among other Asset Health categories to provide a slightly greater
allowance for our electrical programme of works than that awarded in the Final
Determination.

An example of intervention issues faced has been the requirement toeplace switchboards,
rather than refurbish them. We had an initial plan to undertake major refurbishment of 10 of
these. Upon survey and subsequent tendering discussions, it quickly became apparent that
major refurbishment is not a feasible interventionfor switchboards that are particularly aged
(40-50 years old). The build standards and associated detailed work would entalil
mobilisation of workforce and equipment at an operational site similar to the panel build
capabilities associated with a factory. The estimated cost margin would likely be marginal or
negative whilst the project delivery risk (additional issues uncovered, time overruns, etc)
would be greater. A decision was therefore made to increase the volume of switchboard
replacements. A lesser vtume of switchboard major refurbishments will be undertaken at
two sites where the age of the failing equipment is far newer (circa 21 years). These will be
reviewed at work completion to determine the usefulness of such interventions.

Based on the findings of our RIIQ T2 surveys we have reevaluated our priorities and
identified critical interventions that are necessary to ensure the reliability and integrity of our
operations. Consequently, the selected electrical interventions are now projected to yieldn
estimated LTRB output of approximately £20m, which is lower than our initial target of
approximately £6.0m.

Some minor electrical works are being undertaken by Operational teams. These projects tend
to be less technically involved and are better suitedto delivery by such teams. Examples of
these projects include the replacement of battery systems, replacement of light fittings not
entailing major civil works, and replacement of component parts of Uninterruptible Power
Supply (UPS) systems.

In the next reporting year 2023/24 we expect to award the contract for our major electrical
project; commence detailed survey and design for required assets. Some works are likely to
be undertaken during latter parts of 2023/24 with the major works being forecast for2024/25
and 2025/26. In addition, we intend to continue to progress minor electrical interventions
with Operational teams.
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579.

580.

581.

582.

Other Asset Health- Bacton site terminal redevelopment

Work in RIIGT1 to develop strategic options for the future of Bacton termind identified
brownfield redevelopment as the preferred option and this was the basis for our RIIOT2
business plan submission. Our RIKI2 deal requires us to carry out additional assessments
and reconsider the options, before returning with a FOSR.

The FED feasibility study during 2021 assumed a date of 2035 for cessation of all supplies
through the Bacton UK Continental Shelf (UKCS) incomers, based on the 2020 Future Energy
Scenarios (FES) report. As reported last year, the study produced a shortlist &@ur options.
This did not include our previously recommended option of brownfield redevelopment, which
the study had identified as unviable. The four shortlisted options had the same scope up to
2035, to maintain and repair existing assets.

Following our review of the options, CBA outcome and stakeholder feedback we checked the
overall project direction and concluded that we needed to carry out further work before
making the final option selection. Following discussion with Ofgem we thereforelelayed our
FOSR submission date. In July 2022 a revised FOSR submission date of February 2024 was
agreed with Ofgem.

As all the options were leading us to asset health risk management out to the 2030s, we
concluded that we needed to understand this riskin more detail. Over the last year we have
carried out detailed remnant life studies, plus surveys to assess the effectiveness of the
cathodic protection (CP) system; the reports for these are currently being produced.
Excavations are underway at specifidocations to confirm whether there is any below ground
corrosion. The CP surveys also support the scoping of the baseline Asset Health funded CP
Rectification work. To reflect this, costs are split based on an estimate that 45% of the total
will be aligned to Terminal Redevelopment funding and the rest to Asset Health, Plant and
Equipment funding.
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Figures 60 and 61 - Excavations underway at Bacton to facilitate buried pipework inspections

583. Our contingency option, in case the asset condition surveys identify anything of significant
concern, is partial greenfield site extension. We have engaged in preliminary applicain
discussions with Norfolk Council, regarding additional land acquisition to the South West and
East of our existing Terminal boundary.

584. We have re engagedour contractor to review their FEED report to reflect the findings from
the latest studies and anysignificant changes in FES. All work is on track for FOSR
submission in February 2024 or earlier. The total spahto the end of 2022/23 includes 45% of
the CP investigation costs, as mentioned above, and costs incurred in the RHD1 period.

585. From the stakeholder discussions around planning assumptions and use of FES, we concluded
that we should seek further detail about future supplies at Bacton. We have worked with the
relevant stakeholders to explore whether this information can be broadened, including
proposing that non-disclosure agreements be put in place. However, none of these were
taken forward by the other parties.

586. As we progress with the Bacton site redevelopment project, we are ensuring that we consider
the ongoing developments with hydrogen and he evolving energy landscape. This will ensure
that whatever we do at Bacton keeps the range of future energy need opportunities open.

587. During 2022, two needs cases were identified that were not known at the time of the RIIO'2
submission. The incidences oflust in gas flows via the Interconnector to Europe initiated
work to consider the installation of filters on the NTS feeders entering Bacton Terminal. We
submitted our EJP for Bacton Terminal Filtration Enhancement in the January 2023 - mpener
window for the benefit of the interconnector Fluxys.
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