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Data Freeze and Rounding

In order to complete tl detailed analysis and modelling required to produce this docuntieatlemand and supply scenarios were defined in March 2018, based on the most up ifdatetion at the timeln presenting
the data obtained for publication in the Network Developrh®tan, energy valudsave been rounded to one decimal place, and aggregated growth/contraction rates are expessede numbers to aid clarity. In certain
cases, rounding mdgad to slight variance in sutotals.
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1. Foreword

Welcome to the 2018 telyear Network Development PIghDP) published by Gas Networks Ireland.

This document sets out our assessment of the fudeenand and supply position for theatural gas industry in
the Republic of Ireland (ROI). The document also exansiysem operation and consequent capital investment
requirements.

Natural gas continues to play akeyroléiNBS f | Yy RQa Sy SNEBILIBMBBELBN(G SINE Ja RAYAT
primary energy needs. It provides affective source of heat for householdsd businesses connected to the
gasy SG 62Nl @ LY Hnamy I puadpovered by haifallggsRQa St SOGNAR OA G e

Ireland has ambitious targets to transitido a low carboneconomy by 2050, whiclpresents significant
challenges for theountry and for the gas networlkddressing climate change is a key priofidtyour business.
L NBf I y R Q &networkiivitlzNdy & magbt réle decarbonisingr society, while still maintaing thesecurity
and costeffectiveness of ouenergy supply.

Renewable gas will provide an indigencarsd sustainable energy sourcepntributing significantly to the
reductionof emissions from Irish agriculture. Thgroduction of renewable gas ontihe Irish gas network for
the first time with thedevelopment of the first renewable gagection facility in Cush Co. Kildare \g#inerate
enough gas for 9,000 homeBver the next five years additional injectiacilities on the gas network will have
the capacity to supply gas to 145,000 homBg.2030, Gas Networks Ireland is target2@§6 renewable gas in
the gas network.

Gas Networks Ireland is developingietwork of Compressed Natural Gas (Ck&fuelling stations for public
and privatenetwork operators. The first public statiofgcated at Dublin Port has beemmmissioned and will
be open to thepublic shortly. It will have the capacity feel up to 70 large commercial vehiclgsr day with an
average fill time of lesthan five minutes, widh is comparable tdiesel.

Ireland will be dependent, for théoreseeable future, on power generatidnom gas. Carbon Capture and
Storage(CCS) could capture emissions from gawer stations saving 2.1M tonnes pannum. Gas Networks
Ireland is currerly undertaking a feasibility study on thmotential to use the Kinsale field for CCS.

During late 2017 and early 2018, the gastwork again demonstrated its timproven resilience through
extremeweather events (storm Emma and Opheliadh no loss ofjas supply tdouseholdspusinesses or the
power generatiorsector. Leveraging the networks throutfte delivery of the low carbon approacheésscribed

above can help Ireland to delivarlow carbon economy at least costdostomers and the public.

We would like to acknowledge theontribution of all stakeholders during thprocess of preparing this
document. Wewelcome feedback at
networksinfo@gasnetworks.ie

— z
d-_-'j_.‘./z__,;. :f%'}d e

5SyAa hQ{dzZ t A DI ys
Managing Director,
Gas Networks Ireland.
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2. Executive Summary

The Network Development Plan (NDP) provides a vietwuwf the gas network will develop over a ten year
period. It is based on current supply and demand for gasyels as projections for growth igas consumption
and development of infrastructure. The document alegamines systemperation and consequent capital
investment requirements.

In order to provide a comprehensiamalysis, Gas Networks Ireland ligveloped three gas demand scenarios
for the period 2017/18 to 2026/27, namelpw, median and high demand scenaridhese scenarios are
designed to represerd broad range of likely outcomes and anformed by a range of external aridternal
factors.

In the median demand scenario annlRDIgas demand is expected to grow Bg.7% between 2017/18 and
2026/27 with6.7% growth forecast in the low demarstenario and growth of 36.8% forecastthe high
demand scenarios respectivaedyer the same horizon.

The development of peak day demaraitsoss the various scenarios shows saene broad trends as the annual
demandforecasts. However, there are a numbef key differences, particularly with regatd the power
generation sector gademand profile. Over the forecast horizdrin-50 peak daylemand is predicted tgrow
by 14.2% and by 18.9% for tagerage year peak in the median demasunario.

Corrib is expected to meet approximatel®.2% of annual Gas Networks Irelasydtem demands in 2017/18.
However theMoffat Entry Point will remaikey as Corrilproduction declines in the medium ternthe Kinsale
storage facility has commencéddowdown of Southwest Kinsale cushigas. Production gas is currently being
supplied from the Inch Entry Point but thgsexpected to cease in 2019/20.

Annual ROI gas demands for 2017/18 anécipated to be marginally below (0.524)16/17 demands following
a 7% increasthe previous year. In the power generatisactor, annual gas demand for 2017/1&idicipated
to be 5.9% below 2016/1evels, folloving a 10.7 % increase thmevious year. Despite the drop in power
generation gas demand in 2017/18, powsector gaslemand has still grown by ov@2% since 2014/15. The
increase in powesector gas demands despite growthwind capacity can be attribetl toincreasing electricity
demand and irparticular increasing electricity exports @reat Britain (GB). This is a result of @erbon price
floor introduced in GB whictvas raised to £18 per ton CO2 in April 2015.

Ireland has rapidly emerged as arpedata hosting destination. Gas Netwotksland is focused on developing

acombined offering of Natural GaRenewable Gas and Combined Heat Boder (CHP), as the primary source

of energy for the Data Centre sector. Gas banused for onsite electrigi generationleveraging the existing

reliable natural gasetwork infrastructure, offering Datd Sy G NB 2 LISNI G2 NDatertnslaf & G | y G A |
energy costs.

In the transport sector, Compressddiatural Gas (CNG) is emerging asadternative fuel, paicularly in
commercialtransport to power trucks and busesffering a real solution to reducingmissions from diesel

fuelled heavyvehicles.Gas Networks Ireland is undertaking a European partially funded project called the
Causeway Study and intend teltver 14 high capacity fast fill CNG Stations and a renewable gas injection point.

¢KS /w! | LIINRPGSR emMHdyoY 2F Ayy20LiA2y ltt26ly0Sa (?2
Networks Ireland could avail of the European funding to facilitatedtspietion. The first public accessation

has been constructed at the CirdteService Station in Dublin Port. It ltapacity to refuel up to 70 HGVs per

day. The Dublin Port location is one of theisiest HGV refuelling stations in tieeuntry and isstrategically

located within5 dzo € Ay t 2 NI ® L G A asystenfsiafdhblduch$sRolddttivaudh shatianNdaf S Y Q&
similar fashion to diesel arqktrol. This station will become operatiorial2018 with two more stations entering
constructionwithin the year.Gas Networks Ireland and Clean Irel@&etycling officially opened the first private

fastfill CNG station at the Clean IrelaRécycling premises in Smithstowdustrial Estate, Shannon, Co. Clare.
TheShannon site is part of Gas NetwstkNBS f Y RQa& ¢ A RS NInarkietNdr natBral §as s lokes St 2 LI
emissiontransport fuel. The specialygommissionedlower-emission Scania CNG trucks halreadyreplaced

aportion2 ¥ / £ SIy L NBlieselgorered fieétaMbdn alNoEh@ZE vehicles in the Clean Ireland Fleet

have transitioned to renewable gdapproximately 13GWh# they will emit almost 3,000 tonnes less of £O

per year
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Gas Networks Ireland believes that optimising the éxgsenergy infrastructuréo heat homeswould reduce
CQ emissionsn Ireland The Irish gas network is located close to circa 300,80Mes in urban areas (a third
of which are within 20m of the network) that currently use oil for their home heatwnnecting these homes
to the gas network wuld reduce the carbon intensity of heating by circa 30%

The injection of renewable gas will provideversification of supply sources to thedectricity sector. The first
renewable gasvill be available on the gas network frdate in 2018. Gas NetwasKreland (GNbhas a strategic
plan to achieve 20%enewable gas on the gas network by 2@8@ich is equal to circa 11.6 TWhrehewable
gas. This equates to 15%aedéctricity demand or the heatingequirements of 1,000,000 homes.

The Moneypoint geneting station in CoClare is expected to come to the enditsfoperating life in its current
configurationin 2025. As stated in The Energy Whi@per, a suitable replacement will havelte identified.
Gas Networks Irelandelieves that a modern CCGTsgdantoffers by far the most efficient and cosffective
solution for the Moneypoint sitén the long term, connecting to the riagain transmission system via a new
spurtransmission pipeline to Moneypoint.

Gas Networks Ireland is in the first yearitsffourth regulatory Price Control peridéC4) whih concludes in
September 2022The CRU has given a capital allowance gfpoY F2NJ Ay @SailYSaidi Ay
transmission networks.

Gas Networks Ireland is currently in thenstruction phased extend the gasetwork to Listowel, Co. Kerry,
NenaghTown Centre, Co. Tipperary and Wexfaivn, Co. Wexford with all projects nearicgmpletion.

KEL have advised that Celtic Sea operatfand flows at the Inch Entry Point) aaaticipated to cease 2020.
As a resulinvestment at Midleton Compress@&tation will be limited due to the limitelifetime associated with
compressoroperations at that site. The majority offorks within the next five years will relat® the

decommissioning of the comessorassets and the associated ancillaries.

The Twinning of the South West Scotladdshore system (PCI 5.2), is in to@struction phase and remains on
schedule for completion in Q4 2018. Qdstworks Ireland was allocated fundity the EU Commissidior
feasibilitystudies for physical reverse flow at Moff@ClI 5.1.1) following successful evaluatban application
through the EU Innovatioand Networks Executive Agency. The studgcompleted inNovember 2018.

The Gas Networks Irelandasprovided technical support to the CRiuterms of the development afational
security of supplyisk assessmentas required by Regulation (EU) 2017/1938. These risk assessments were
subsequently submitted to the European Commission by the. CRU

During lae 2017 and early 2018, the ga®twork has again demonstrated itesilience through extreme
weather eventsStorms Emma and Ophelia, with no ledggas supply to households, busineseeshe power
generation sector.

Gas Networks Ireland will continude ensure that a resilient, robust and safe gastwork is maintained to
customerghrough appropriate and efficierihvestment. With the onset of Brexit, GRetworks Ireland is fully
committed toensuring that gas will continue to flotlirough its interonnectors and that gasupply will not be
negatively impacted.

1 Based on a detailed GBllirvey which was carried out on the Geographical Information System in 2014 which used algorithms to identify premiséthjpo@ meters of the main

pipe and it was then determined which were commercial and which were domestic.

2 https://www.dccae.gov.ie/ere/climate-action/consultations/Documents/4/submissions/Ervia.pdf
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3. Introduction

Key Messages:
Annual ROI gas demands for 2017/18 are anticipated tméeginally below (0.5%) 2016/17 demands following
a 7%increase the previous year.

IN2017 1 LILINREAYL G St & ct1: 27F suppliBdfrony iRdiénoud sodircesk $he IbafaRce of I &
supply,almost 33% came through the subsea interconnectorshgaMoffat Entry Point.

The Network Development Plan (NDP), published by Gas Networks Iretarets the 10 year period from
2017/18 to 2026/27.The NDP satisfies the requirements of both Condition 11 of the Transmission System
Operator licence and Article 22 of Directi2809/73/EC of the European Parliament to produce a long term
development plan

The publication of the Network Development Plan also satisfies the requirements of Article 19 of the Gas
(Interim) (Regulationshct 2002, as amended by the European Communities (Security of Natural Gas Supply)
Regulations 2007 (S.I. No. 697 of 2007is fHyuires the Commission for Regulation of Utilities (CRU) to publish

a report outlining supply and demand in Ireland over the reexten years.

Gas Networks Ireland holds licences from the Commission for Regulation of Utilities (CRU) for the ownership

and operation of theROI transmission and distribution systems, which cover the following areas:

w [/ 2yySOiAz2y (2 (GKS GNIyaYAaairzy |yR RAAGNAROdziAZ2Y aea:
w ¢CNIyavYAaarzy YR RAAGNROdziAZ2Y &aeéaidSy aidl yRFENRAT

w hLISNIGAYy3I aSOdzNRGe adlkyRIFENRAT

w t NP A aiing ghd @afh sewises;S

w tNP@AAAZ2Y 2F ASNBAOS& LIzNEdzZ yi G2 GKS /2RS 2F hLISNI

3.1 Overview of the Gas Networks Ireland System
DF& bSGg2Nl & LNBfIFYR 0dzAf Ra I-clidSgasSififrastdicture, yhantadingdwer G Sa L
14,172 km of gapipelines and two suisea interconnectors.

The Gas Networks Ireland transmission netwankludes onshore Scotland, interconnectors and the onshore

ROI network. Théanterconnector (IC) subystem comprises of two subsea Interconnectorswmsn ROl and

Scotland; compressor stationsBéattock and Brighouse Bay, and currently 110 km of onshore pipeline between
Brighouse Bay and Moffat in Scotland, (an exi@km between Cluden and Brighouse Bay is expected to be
commissioned in Q4 2018). Theerconnector system connects @NB F § . NAGF Ay Qa o6D. 0 bl (A
System (NTS) at Moffat in Scotland. It also supplies gas to the Northern Irelani(k#) at Twynholm and the

Isle of Man (IOM) market via the second subsea Interconnectdy.(IC

From just 31 km of transmission pipeline in 1978, the Gas Networks Ireland network currently consists of 2,427
km of high pressuresteel transmission pipelines and 11,745 km lower pressure polyethylene distribution
pipelines, as well as Above Groundthilations(AGlIs), District Regulating Installations (DRIs) and compressor
stations at entry points in ROI and Scotland. AGIs and DRIs arg¢ousedtrol and reduce pressures on the
network.

The ROI onshore part of the system consists primarily of amiig system with spur lines serving various
network configurationsand a compressor station located in Midleton Co. Cork.

The gas infrastructure is differentiated by the following pressure regimes
w | AFK LINB&aadz2NBE (NFyaYAadsabave/16 baygT NI & G NHzOG dzZNB 6 KA OK 2 LJS

w S5AaGNROdzIAZ2Y AYTFNF a0 NHZOGdzNE 6KAOK 2LISNI(Sa 0St26 wmc

3 The Gas Networks Ireland network includes asseBGhand GNI (UK) Limited owned assets in NI & South West Scotland. This Network Development Plan only assesses the ROl and

SouthWest Scotland infrastructure.
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The distribution infrastructure is typically operated at 4 barg and less than 100 mbarg for inner city networks.

The natural gas network has demonstrated resilience r&tidbility through severe winter weather conditions,
particularly duringlanuary anddecember 2010 when record salero temperatures were recorded. During late
2017 and early 2018, the gas netwarain demonstrated its resilience through extreme weatheents, storm
Emma and Ophelia, with no loss of gapply to households, businesses or the power generation sector.

Natural gas is available in 21 counties and there are almost 688,000 users in Ireland. Gas Networks Ireland is
responsible forronnectingall new gas customers to the network, and for work on service pipes and meters at
Odza 1 2 YSNE Q LINEB xigasSupplier2inrelan8.K I £ ¥ 2 F

Figure 3-1: Gas Networks Ireland National Pipeline Breakdown

S ®
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Figure 3-2: Overview of the Gas Networks lrefand

Transmission System
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3.2 The Future Of The Gas Network

In February 2011, the European Council recamdd the EU objective of a low carbon society by 2050. This was

in line with thefindings of the Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report
(AR4Y.

Decarbonisation of the energy market is one of the biggest-teng challengs facing Ireland and Europe as

0 KS 9 dzNE LJ&nbifion js 16 irahsitioréto a low carbon economy by 2050. As a result, Ireland has a target
to achieve to reduce our greenhougas emissions by at least 30% by 2030 and¢86% by 2050, compared
with 1990 levels.

In the future, gas will continue to be essential in the energy sector due to its central role in electricity generation,
heating andransport sectors. Gas Networks Ireland is committed to decarbonising the gas network to support
Ireland in meéing its climatechange targets. We believe that the gas sector is-plaited to provide reliable

and secure energy and cesffective carbonreductions by 2050 across the entire economy, from power
generation, industry, transport and within the home.

Gasb S g2N)l & LNBfFYyR Aa O2YYAOGGSR (2 GKS RSOINb2yAal i

investigating key transformation&tchnologies to decarbonise thenergysector by 2050. These technologies
include:

w / 2YLINBaEaSR bl Gdz2N* f DIFa o/ bDo

w wSyl&Gas o6

w /FNb2y [/ FLWGdNBE FyR {(G2N}r3S 6//{0

w | @RN23ISYy®

Gas Networks Ireland believes that optimising the existing energy infrastructure to heat homes would reduce
CQ emissiongn Ireland. The Irish gas network is located close to circa 300t@@0es in uban areas (a third

of which are within 20m of the network) that currently use oil for their home hea@wnnecting these homes

to the gas network would reduce the carbon intensity of heating by circ#.30%

4
5

Lt/ /3 &Lt/ / C2dNIKc! BASERASSYElI WBERNENOEwNOANT

Based on a detailedN8 survey which was carried out on the Geographical Information System in 2014 which used algorithms to identify premhigethipd20 meters of the main

pipe and it was then determined which were commercial and which were domestic.

6 https://www.dccae.gov.ie/eAe/climate-action/consultations/Documents/4/submissions/Ervia.pdf

10
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3.2.1 Compressed Natural Gas (ENG

Compressed Natural Gas (CNG) is a global alternative to diesel or petrol as a transport fuel. It has similar
refuelling and operationatharacteristics to diesel, providing fast filling and similar travel ranges. It is used as a

transport fuel in NaturaGas Vehicles (NG\&)d is a proven, reliable technology used in over 26 million vehicles
worldwide and over 2 million vehicles in the developiwopean markét Natural gas is the same efficient and
affordable fuel used to generate our electricity, h@ar homes, and cootur food; it is simply compressed to

fit in the fuel tank of a natural gas vehicle.

/ bD Aa | LINR@GSY

G§SOKy2t238

despite accounting for only 3% of the total number of road vehicles.

Figure 3-4: National CNG Refuelling Networks
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offers a real solutiorto reducing emissionfrom dieselfuelled heavy vehicles considering that heavy goods
vehicles account for 20% of all energy relatatbon dioxide (C{p emissions in the road transport sector,

LNBf I

major routes and/or close to urban centres. This comprehensive refuelling station network, will allow a
transition to both natural gas and renewalias as kernative fuels.

The existing natural gas network can be utilised as a national vehicle refuelling network, giving the commercial
transport sectoraccess to a cleaner, cheaper fuel with a similar operational performance to diesel. For areas not
connectedto the natural gametwork, CNG can be supplied in a similar way as diesel is supplied to service

stations, by transporting it by road. Refuelling is v&@rgilar in nature to that of diesel refuelling with the normal
fill time for a natural gas HGV isb3ninutes from empty.

7 http://www.iangv.org/currentngv-stats
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3.2.2 Renewable Gas

Renewable gas is potentially carbon neutral fuel produced from the fermentation of different organic
materials, upgraded to biomethanehich can injected into the existing gas network. Renewable gas can be
produced by anaerobic digéen, gasification and powelo- gas technologies.

Anaerobic Digestion

Renewable gas is generated principally through a process called anaerobic digestion. In order to make the gas,
feedstock such agrass, animal slurry and domesticaste are heated and agitated in an oxygen free
environment to produce biogas and Hiertilizer. The biogas can be purified into biomethane and identical to
natural gas (methane), but having the benefit of being renewable.

Figure 35 highlights all geogrdgical regions within a 50km radius of the existing gas transmission network. It is
envisioned thatby 2028 in the region of 15 to 20 Centralised Grid Injection facilities will be geographically
dispersed across the country at locationsclose proximity a the existing gas grid. Renewable gas producers
within 50km of the existing gas grid will be able to avaihege facilities, using high capacity gas storage trailers
to transport their gas via road, and inject inthe national gas grid. This mgpovides an indication to
prospective producers whether they are likely to be within this catchment zone.

PowerTo-Gas

Powerto-gas (P2G) is a process that utilises electrical power (potentially surplus power from wind generation)
to a produce gafuel. Electricity is used to split water into hydrogen and oxygen by means ofaieis. The
resulting hydrogeris injected into the natural gas grid or is used in transport or industry. This hydrogen can also
be combined with carbon dioxid® producemethane (identical to natural gas) using a methanation reaction.
The methane may then be fed into the existing natuyadl.

13
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Figure 3-5: Biomethane Catchment Zone Map

Gas Networks Ireland has a strategic plan to
achieve 20% renewable gas on the gas network
by 2030 which is equal to circa 11.6 TWh of
renewable gas.
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Powerto-gas has the benefit of converting surplus energy (wind) to a storable medium in the form of methane.
Methane can bénexpensively stored and transported utilizing the existing natural gas infrastructure.

Gas Networks Ireland has a strategic plan to achieve 20% renewable gas on the gas network by 2030 which is
equal to circa 11.8Wh of renewable gas. THigure is supported by independent reports by the EU Commission

and the SEAI. To achieve this lesfetenewable gas, Gas Networks Ireland is focusing on supporting anaerobic
digestion (AD) with separate initiatives for the agricultsextor and the commrcial waste industry sector.

More details are available in section 6.5

3.2.3 Carbon Capture and Storage (CCS)

Carbon Capture and Storage (CCS) is a suite of technologies that can capture 90% or more of the carbon dioxide
(CQ) emissionsproduced from tke use of fossil fuels in electricity generation and industrial processes,
significantly reducing the amount of carbatioxide entering the atmosphere. The captured@0then
compressed and conditioned and transported to a suitable stositge in this ase an offshore depleted gas

field.

Figure 3-6: Carbon Capture and Storage

. E@ﬁ@_}@_} F@E

&

Gas-fired Carbon co co, (o0
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CCGT power Capture Unit Compression Transportation | Underground

plant or and Storage
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CKS LNAAK D2@SNYyYSyiduQa blrdAiazylt aAdGAIrdAzy tfly obat
our electricity sectorwhile allowing an appropriate level of gas fired generation to balance intermittent
NBYSolofs ISy SNI (A 20/2Y0r AClKaS (L2 IAyO 8l GRACRdyY Siy20 6 SELX 2 NB
reservoirsof C& i 2 NI 3S¢ 6KAE S | f a2 dINByGRodldbe dntleftakeniiokdetérmine th& ST & A 6 A
potential application of CAB Ireland in the future.

In 2015, UCC developed a model looking atéie S a0 O02aid Sy SNBHe aeaiduSy G2 YSSi
at least cost and achievingO2 emissions reduction of 80% below 1990 levels by2050L y { KSA NJ NB & dzf |
gas fied CCGTs plays a significant role as pdttefeast cost solution for Ireland.

Currently in Ireland natural gas fired power generation makes up 50% (2016/17) of our current electricity needs.
Ireland also has large percentage of its needs met by imiéttent renewable generation which in the long

term is expected to need lowarbondispatchable generation to back it up and to provide electricity when there
AayQi lye gAYRO®
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DAGSY LNBftIFYRQ& f A YA Gclrbon dispaicBanly dgeiefatt] Bevelopilig CeS/cl ga®® NJ f 2 6
power generatiorO2 dzf R 6S ONAGAOIf F2NJ LNBflIyRQa SySNH@& YAEO®

Globally it is also recognised that there are certain manufacturing industries that have no solution to decarbonise
other than CCS hese include oil refiningement manufacturing and incineration, all of which are operating in
Ireland and producing significaamissions.

Gas Networks Ireland in conjunction wiBtrviais investigating the potential for a largeale CCS project in
Ireland to capture the CGGrom a number of gadired CCGPpower plants so that they provide leearbon
electricity. Initial results are positive and over the next few years Ervia will profgasibility studies into the
technology for Ireland.

Cork shows potential to be an ideal Itioa for CCS

Cork has unique attributes which combine to provide an opportunity for the firstchdin CCS project within

the European Union:

w ¢KS YAyartsS ISR 2FFakKz2NB 3I+ra FASER Aa RdzS G2 06S02
compkted forgovernment bodie%in 2008 indicated that this low pressure field could be a suitable candidate

for CQstorage. Furtheanalysis will take place over the coming yearsléterminethat it is a suitable, secure

storage site.

w 9 EA & Aigfdstricir® ¢ofild patenéally be repurposed for a CCS project.

w ¢KS Gg2 O2Y0AYSR 0e0ftS 3Jla Gd2NbAySa Ay GKS | NBF |
combustion carbon capture.

w ¢KS 2FFaK2NB LA LISt Ay S Zland, Kduld poerdtidlif be re@iliseNAAc&riy @@ck § dzNJ -
to where thenatural gas came from, offshore and deep beneath the seabed.

w ¢KSNBE Aa I I NBS AYyRdZAGNAI f Of dza -&ivdnkelgctridit@vodildd ¢ KS 2
attract moreindustry and jobs to the local areas.

3.2.4 Hydrogen

Gas Networks Ireland in conjunction wilrvia are actively monitoring developments in hydrogen globally to
determine the role it may play idecarbonising the gas network in Ireland. Inspired by thedsd42° report
produced by Northern Gas Networks in the UK,arme examining the long run feasibility of converting the City

of Cork to hydrogen. The core elements of evaluating this potedéahrbonisation pathway are determining

the suitability of the distribution network and financial modelling. This is only one ohwmber of
decarbonisation pathways being considered. Biomethane will be the first step towards decarbonisation with
there beingthe potential for hydrogen facilitate deeper decarbonisatithrough methanation, blending or near
100% hydrogen.

GasNetworksIreland in conjaction with9 NIDA I Yl Ay Gl Ay fAyla 6AGK | ydzyo SN
institutions who are conducting researafto the potential role of hydrogen in Ireland. GastNerks Ireland is

associated with the GenComm project led by Belfdstropolitan College and in which NUIG and Viridian are

key participants. This Interreg funded project plans to produce renewajaleogen in Northern Ireland.

Transport

The National Deuepment Plan commits the Government to no new FzeTo emission cars to be sold in Ireland

post 2030.Hydrogen Fuel Cell Electric Vehicles produce zero tailpipe emissions, and can be fully refuelled, at
service stations, in minutes withrange of 50600km which is comparable to existing cars. Hydrogen cars are
already produced by several major manufacturangl may play a role where longer range and quick refuelling

is required. Alongside Compressed Gas Vehicles, Hydrogen véisickethe potential to dearbonise the long
distance and goods vehicle sector.

Power to gas

8 https://www.seai.ie/resoures/publications/Assessmertf-the-Potentiatfor-GeologicalStorageof-CO2for-the-Islandof-Ireland. pdf

9 https://www.northerngasnetworks.co.uk/wgontent/uploads/2017/04/H23ReportInteractive PDFJuly2016.compressed. pdf
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Power to gas describes the production of hydrogen by electrolysis, the chemical decomposition of water into
hydrogen and oxygerilectrolysis is a wedlstablished industrial process thatthe focus of significant research
and development to improve efficien@nd bring down the costs of production.

Power to gas is an entirely renewable carbon free method of production when renewable electricity is used. The
renewable electricityused maycome from either dedicated wind or solar farms or use surplus electricity
resulting from periods when it is otherwis®nstrained or curtailed from being supplied to the electricity grid.
This may also help to provide the electricity system stabilibhe hydrogen produced may be stored indefinitely

and may be used in heat, transport or power generation. Ervia and Gas Netingleksd are currently looking

at the feasibility of this technology for Ireland.

Hydrogen production and the role of CCS

Today,most hydrogen is produced by the process of Steam methane reforming (SMR). This is a method of
producing hydrogerat large scale using natural gas as an input fuel. Carbon dioxide-gradyct that may be

captured in this process (via CCS),multird WOt S y K& RNZEZ 3 Sceron fuel. SNRIgaamatké NS R |
technology and the most cost effective methodgrbducing hydrogen. Autothermal Reformation (ATR) is an
alternative production technology that also uses natural gas &edstock. By desloping CCS in Ireland, it

enables the opportunity to produce low carbon hydrogen that can be used to decarbloe@img, industrial

and transport sectors in Ireland.

3.2.5 Decarbonising Domestic Heating in Ireland

Ireland has an ambitious vision to trsfiorm into a low carbon society and economy by 2050. While significant
progress has beemade to date in the decarbonisation of industrial energy and electricity generation, there is
a recognition that more can, and mus¢ done to address other areas suahheating and transport, which also
generate significant volumes of greenhouse gases.

Gas Networks Ireland believes that optimising the existing energy infrastructure to heat homes would reduce
CQ emissionsn Ireland. The Irish gas network is locatéase to circa 300,000homes in urban areas (a third

of which are within 20m of the network) that currently use oil for their home heat@wnnecting these homes

to the gas network would reduce the carbon intensity of heating by circa30ktural gas islso significantly
cheaper than oif and would also improve air quality in these areas as natural gas burns with much less harmful
air emissions than oil.

Connecting these homes to the gas network also offers them a decarbonisation pathway that oRdbesiK I @S ®
Renewable gas will be made available on the network which will reduce the average carbon intensity of the gas
network. Once a sufficient level of renewable gas is on the network there is an opportunity that close to 1 million
homes could be decadmised via the gas network.

The alternative decarbonisation option for homes not currently on the gas network is electric heating via a heat
pump. Connecting homes to the network and supplying a decarbonised gas is significantly theapies
carried ait in the UK have shown that full electrification of heat is expensive, disruptive and requires significant
investment in the electricity network.

3.3 Historic Demand & Supply

3.3.1 ROI Annual Primary Energy Requirement

The Sustainable Energy Authorgy¥ L NBf FyR o0{ 9! L0 NBLERZ2NISR G(GKIFId LNBfLFy
(TPER) for 2016 greby 3.7% compared to 2015 Oil continued to dominate the 2016 TPER accounting for

47.7% of total energy demands, as shoiwnFigure 37. Gas accounted for 29.266 2016 energy demands,

10 Based on a detailed GNI surweltich was carried out on the Geographical Information System in 2014 which used algorithms to identify premises poigOwitttiers of the main

pipe and it was then determined which were commercial and which were domestic.

llhttgs://www.dccae.gov‘ie/eﬂ'e/climateaction/consullat\onS/Documents/4/submissions/Ervia. pdf

12 https://www.seai.ie/resources/publications/DomestieuetCostComparison.pdf

lshttp://www.energynetworks.org/assets/fiIes/gas/futures/KPMG%ZOFuture%ZOOf%ZOGas%ZOMain%ZOrepor‘r%20p|us%20appendices°/cﬂOFINAL.p

14 SEAI Eergy Balance figures for 2017 not available at time of writing.

17


https://www.dccae.gov.ie/en-ie/climate-action/consultations/Documents/4/submissions/Ervia.pdf
https://www.seai.ie/resources/publications/Domestic-Fuel-Cost-Comparison.pdf

2018

reflecting its role in electricity generation, process and heating. Renewable energy sources accounted for
8.0% of TPER in 2016.

Figure 3-7: ROI TPER Analysis By Fuel (2015 & 2016)
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3.3.2 Historic Annual Gas Demand
This section refers to both Gas Networks Ireland System Dearah®OI gas demand. The Gas Networks Ireland
System demandefers to the combined demands for ROI, Northern Ireland (NI) and Isle of Man (IOM).

Annual ROI gas demands for 2017/18 are anticipated to be marginally below (0.5%) 2016/17 demands following
a 7%ncrease theprevious year, as shown in Figure 3.8. In the power generation sector, annual gas demand for
2017/18 is anticipated to be 5.9Below 2016/17 levels, following a 10.7 % increase the previous year. Despite
the drop in power generation gas demaimd2017/18,power sector gas demand has still grown by over 22%
since 2014/15. The increase in power sector gas demands despite growthd capacity can be attributed to
increasing electricity demand and in particular increasing electricity expofseat BritainGB). This is a result

of the Carbon price floor introduced in GB which was raised to £18 per tein @ril 2015.

The Industrial & Commercial (I/C) sector annual gas demand for 2017/18 is anticipated to grow by 4.2%
compared to 2016/17evels. Within the I/C sector, Daily Metered (Df)emand is expected to grow by about

2% with the Non Daily Meteré@(NDM)portion of I/C demand up by 9.7%. It is worth noting that the NDM
sector is heavily influenced by weather.

Residential demand &nticipated to increase by 13.4% for 2017/18, following growth of 3.2% in 2016/17. The
extreme winterweather experienced in early 2018 would have been the main factor affecting this increase.

15
16

In this instance Daily Metered (DM) customers refers to Daily Metered (DM) and Large Daily Metered (LDM) customersis@nagyvehich consumes over 5.55 GWh annually

The Non Daily Metred (NDM) sector refers to those who consume less than 5.55 GWh of gas annually. This covers small I/C and resideti¢ial prope
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Figure 3-8: Historic Annual Gas Demand
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well as a 0.5%ecrease in ROl gas demand, it is anticipated that there will be a 0.4% decrease in NI and IOM gas
demands. The historic gatkemand is presented in Figure8 The overall throughput for ROl 2017/18 is

expected to be 54,791 GWh or circa 5 becm.

3.3.3 Historic Peak Day Gas Demand

In 2017/18 ROI peak day gas demand was 2.6% lower than the 2016/17 peak day gas demand. This was despite
some exceptionallgold weather in winter 2017/18. While thengere sharp increases in gas demand in the

NDM sector, gas demand in the povggrneration sector was relatively low due to the fact that the cold weather

was associated with high winds unlike the extreme awdchther experienced in 2010.

The peak day demahin the NDM sector occurred on the 1st of March 2018, with gas demand reaching 97.3
GWh/d. Thisisii AyYS @gAGK DFa bSidg2N] -50yndsfeakyidy dmihe NINPs&c®BIOG A 2y a T

Figure 3-9: Historic ROl Peak Day Gas Demand
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The Gas Networks Ireland syst€2017/18 peak day gas demanmvas down by 4.4% compared to the 2016/17
peak. The NI antDM peak day gas demand was 10% lower than in 2016/17.

ododn LNBflFIyRQa 2SI GKSNJ

.FaSR 2y I 5S3INBS 5@ 06550 O2YLI NRA&A2YyS (KS Yz2aid NBOSy
13% colderthan the previous year. Relative to the long run degree day average, winter of 2017/18 was
approximately 7.2% colder.

7 Gas Networks Ireland System includes for gas supplies to ROI, Northern Ireland and Isle of Man.
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The coldest day in winter 2017/18, occurred on the 1st of March, with an average temperat28Wt, or an
18.3 DD. Theorrespondingpeak day in 2016/17 occurred in late January with an average temperatue of
0.25°C, or a 15.75 DD.

The recent extreme winter weather in early 2018 did result iA@30 year peak day demand in the NDM sector
on the 1st ofMarch 2018. However the overalemand on this day was not even a peak day for winter 2017/18
as strong winds reduced gdemand in the power generation sector. The peak day for gas demand in winter
2017/18 occurred on the 5th of March withpeak day demand of 215.9 GWh/d. The aversgeperature on

the 5th of March 2018 was 3.3°C or 12.2 DD.

3.3.5 Wind Powered Generation

The installed alisland wind generation capacity increased by 15% in 2017 from the previou4. yéawever
wind poweredgeneration outputgrewby 21% in 2017 compaddo 2016. Load factors in wind generation were
also slightly up in 201@ompared to 2016. On the peak day for wind generation in winter 2017/18, daily wind
powered generation accounted for up 62.9% of ROI daily electricity demand (24th of March 2048)e little

as 1.7% of demand on the minimum day for wind generatimnd of November 2017). On the 2017/18 peak day
for gas demand (5th of March 2018) wind accounted for circa 2.8% of elecsiysitym demand.

3.3.6 Electricity Interconnectors

Thereare two electrical interconnectors serving the island of Irelgride East West Interconnector (EWIC) in
ROI and the Moyldnterconnector in Northern Ireland, with import capacities of 500 MW and 450 MW
respectively.

Up until early 2015, the prevailing mkt conditions on the Single Electricity Market (SEMhd its UK
equivalent, BETTA (Britiftectricity Trading and Transmission Arrangements) have resulted in a predominantly
GBIE flow on the EWIC, i.e. import of electriditym Great Britain. Howevesince the carbon price floor in GB
which was raised to £18 per ton @@ April 2015 this relationshipas reversed with the balance of electricity
flows on the interconnectors now in favour of@B exports.

Low fuel prices may also mean that the impatthe carbon price differential is more pronounced. Tightening
capacity marging the UK may also result in higher power generation costs in the UK in the long term.

It is expected that as Carbon prices on the European Emission Trading Scheme (B¢ ETiBjerivith various
projectiong? the balance will swing back slowly in favour of-tEBBmports in the medium to long term, with
electricity exports to GB persistingtime short term.

The CRU is currently assessing applications from two electri@tgartnector promotors, one to GB (Greenlink)
and another to France (Celtic). Both Interconnectors have PCI status

Gas Networks Ireland will continue to work with industry partners to understand interconnector dynamics that
will continue tohave a major irpact on the development of gas demand in the power generation sector.

18

19 The Single Electricity Market (SEM) is the wholesale electricity market operating in the Republic of Ireland and Ndethérn Ire
20
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3.3.7 Historic Gas Supply

The Corrib Gas Field came on line on the 31st of December 2015. This has led to dramatic change in the ROI
supply position ancn gas interconne@ NJ ¥t 2ga4® Ly wHwnmt | LIINRPEAYFGSt& ¢z
supplied from indigenous sources. Tiance of supply, almost 33% came through the subsea interconnectors
via the Moffat Entry Point.

Figure 3-10: Historic Annual Indigenous Gas Production And Great Britain (GB) Imports
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4.Gas Demand Forecasts

Key Messages:
Gas Networks Ireland has developed low, median & higinand scenarios which forecast gas demand across
the power generation, industrial & commercial, residengaald transport sectors.

In the median demand scenario annual ROI gas demaexjpiscted to growby 23.7% between 2017/18 and
2026/27.

The %in-50 peak year, peak day forecast is expectedrtmw by 14.2% between 2017/18 and 2026/27.

4.1 Gas Demands

This section presents an overview of the gas demand outlook for the period 2017/18 to 2026/27. Phe ND
forecasts future gaslemands by examining the development of individual Power, Industrial & Commercial,
Residential and Transport sector ghsmandsg®.

The demand forecasts presented in this chapter refer to ROl demand only, unless otherwise stated. Gas
Networks Ireland systerdemand refers to the total demand transported through the Gas Networks Ireland
system, i.e. the combined demands for ROlahd IOM. Gas Networks Ireland system demand forecasts are
presented in Appendix 2.

4.1.1 Gas Demarftbrecasting

The demand forecast modelling methodology used in producing the NDP generates a ten year forecast for the
power generation,Industrial & Commercial (I/C) Residential & Transport sectors, based on a series of
assumption&which affect demand foeach of these sectors. The primary forecasting inputs by sector are
summarised in Figure-4.

Figure 4-1: Key Demand Forecasting Assumptions

Power Industrial &

Generation | Commercial Transport

Electricity Gross Domestic : .
Demand Product Fast Fill Stations
Available

Generation Capacity

Heavy Goods

NewConnections Vehicles & Buses

Energy/Fuel prices Energy Efficiency Usage Profiles

The primary demand forecast outputs for each of the scenarios under review are as follows;
w ¢ Kn$S0 winter peak day, i.e. a severe winter peak day thatasistically likely to occur once every fifty
years

w 'Yy FF@SNI3IS gAYGIGSNI LIS AdSd || gAYGSNI LIS RIFEe& GKI
w !yydzZtf RSYFYR F2NBOlFada AdSod (GKS F3IINBIILGS RSYIFYR 7

21 Gas Networks Ireland have developed a document outlining the Methodology for forecasting gas demand. This documenteéf@vaddaimload via the following link,

http://www.gasnetworks.ie/networkdevelopmentplan
22 A number of external data sources are referenced when generating future gas demands along with additional sector spegifibassDetails of these assumptions are set out in
Appendix2.
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The demand forecass a primary input for the analysis that is undertaken to assess the adequacy of the
transmission networland associated assets. The network analysis identifies the areas of the network that will
require future development/investmentand as such, all aspes of it must be highly reliable and robust,
particularly the peak day demand forecast.

Two separate 4n-50 peak day events occurred in winter 2009/10 and winter 2010/11. Tihé&s0 peak demand
forecasts thatvere produced for each of the two wintersqured to be highly accurate, with forecasted demands
and actual demands varyirfyy less than 3% on each occasion, demonstrating that the demand forecasting
methodology/process is reliable and robust.

Table 4-1: 1-in-50 Peak Day Forecasting Assumptions

Year Actual Forecast Variance
(GWh/d) (mscm/d) (GWh/d) (mscm/d) (%)

2009/10 253 229 246 223 2.8

2010/ 251 22.7 249 22,5 0.8

The average year peak day forecast is also considereatifiitional analysis that may be undertaken to assess
the adequacy ofhe network to meet peak flows during a typical winter, as is the annual demand total.

4.2 Gas Demand Scenarios

In order to provide a comprehensive analysis Gas Networks Irelandelvatoged three gas demand scenarios

for the period 2017/18 to 2026/27, namely low, median and high demand scenarios. These scenarios are
designed to represent a broad rangé likely outcomes and are informed by a range of external and internal
factors.

Figure 4-2: Gas Demand Scenarios Overview

Low Demand Median Demand

EirGrid's low electricity EirGrid's median electricity
demand scenario demand scenario

CO, - IEA’s New Policies scenario €O, - IEA's New Policies scenario

Bloomberg futures fuel pricing Bloomberg futures fuel pricing

Blended short term GDP projections Blended short term GDP projections
plus ESRI's stagnation scenario plus ESRI's Economic outlook 2016

+ +
New Connection Low New Connection Median
CNG Low CNG Median

Renewable gas

These scenarios represent a range of potential gas demands, to be used for network planning purposes to test
the capability othe gas network. Gas demand is dependent on a number of external factors, including economic
growth, electricity demand growtland other power generation sector developments. The median scenario is
designed to take the middle of the road view in terofdhow these factors will develop over time.
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4.3 Demand Forecast Assumptions

4.3.1 Power Generation Sector

Thelrishgasanff SOGNAROAGE &aSO02NR NS KAIKEE AYUSNRSLISYRSydd
generation, producing almost 5082 ¥ (G KS O2dzy iNE Q& FyydzZf St SOGNAOAGER
generators are the largest customsector in the ga market, accounting for approximately 58% of the total ROI

demand in 2016/17.

The following summarises the main assumptions regarding the changes in the SEM generation portfolio, as per
the EirGrid / SOMMIHsland Generation Capacity Statement 262827
w 2AYR 3ASYSNIr A2y Aa FYUGAOALIFGSR G2 AYyONBIFaS (2 nXywmc

w ¢KS YAEtNR2G O2Ft LIRSSNI LIyl Aa &adzoaSO0 (2 LyRdzGNF
running hourdrom July 202 and closure by the end of 2023.

w b 2SNihKnterconnector will be completed by the end of 2821

¢CKS 2dzif 221 G2 HnAaHckHT NBIFINRAYI GKS YSNRG 2NRSNI Ay |
gas demandorecasting model, is as follows:
wRenewables are assumed to be priority despatch.

w /2t FANBR LI Fyd A& | y doaddenstatips ever the sh@tao/niediymdedm, LINE JA R
however higheicarbon prices are expected to have an impact from the-2@id0s.

w t Stk G TroNSarticigaiey td falbff in-line with the expiration of the Public Service Obligation (PSO)
levy paymentsvhich peat fired stations currently receive.

w ¢KS StSOGNROAGE AY(iISNO2yySOG2NEX 92 L/ itftgGBinaeet Sz I N
short term, dueto the introduction of a carbon price floor of £18/ton @@GB. In the medium to long term it is
expected that the balanceill shift in favour of imports to Ireland as &f@ices rise on the ETS.

w DI & 7T A NRiRateddb meétithe balance gf électricity demand.

It should be noted that there is some uncertainty in power sector forecasts due tiofflementation of {ISEM.
Thelntegrated Single Electricity Market§EM) refers taghe new High Level Design (HLD) the Electricity
Market in Ireland and Northerlreland. The marketas beenre-designed to efficiently implement the European
Target Model and ensure efficient cross borttade. The {SEMwent live inOctober 2018.

In terms of capacity, generatovgll compete in a capacity auction to supply the capacity market. As part of the
new electricitymarket arrangements. The first capacity auction was held in December 2017 and the demand
forecasts presented here talacount of the results of these auctigres published in January 2018.

Figure 43 illustrates the anticipated level of generation by fuel for thermal plant in t8&M, based on the
EirGrid / SONI Alsland Generation Capacity Statement 2207. This is based on thermal plant capacities
given for 2018 with known commissioning/decommissioning dates as set out in the Generation Capacity
Statement.

2 Source: EirGrid

24 SourceEirGrid AHsland Generation Capacity Statement 2227
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Figure 4-3: Forecast Integrated Single Electricity Market (I-SEM) Thermal Generation Mix

Generation Capacity (MW)
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The latest EirGrid / SONI low, median and high electricity demand scenarios are illustrated in Biglihede
electricity demandorecasts arelzi SR 2 RATFTFSNBYGAFIGS DIF&d bSig2N]la LNBfI
scenarios for the power generatiagector.

Figure 4-4: EirGrid Generation Capacity Statement Demand Forecasts for RO/

Annual Demand (GWh/yr)
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Gas Networks Ireland has assessed the potential impact of$fM on the gas transmission network. A series
of potential stressedjas demand profiles were developed and the capability of the gas transmission network to
respond was assessed. In all scenaribs, capability of the network to cater for the stressed demand was
proven.

4.3.2 Industrial and Commercial Sector

Industrial & ©@mmercial (I/C) sector gas demand is assumed to continue to increase in line with anticipated new
connectionnumbers and proportional to Gross Domestic Product (&DFipgure 43 presents the GDP growth

rate assumptions over thforecast period.

The shorterm GDP forecasts are a composite of a number of short term forecasts from the ESRI, Central Bank,
OECD, IMF arathers. The short term forecast for all three scenarios is assumed to be the same for the first two

years of the analysis as theredsgreate degree of certainty with these short term forecasts compared to

medium to long term forecasts. In the medium termd5t LINRP2SOGA2ya NS o6FaSR 2y
Term Review (MTR) stagnation scenario for the low demand scenattibe lcases of thenedian and high

RSYFYR a0OSyIFINAxA2a D5t 3INRGGK LINRP2SOGA2ya (publsBedinOO2 dzy i
December 2016.

e Industrial & Commercial sector growth rate is assumed to be 80% of GDP based on observed historical trends.
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While GDP is the primary driver of growth in the Industrial & Commercial sector, an additional incremental
allowance isnade fornew connections in this sector for the median and high demand scenarios in line with Gas
bSGs2Nl & LNBT I yRQowthstrdtegy S O2yySOlAz2ya

Figure 4-5: GDP Assumptions
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4.3.3 Residential Sector

The forecast for new residential connections is shown in Figiiehenew connections numbers in the low

demand scenariare based on the observed fuel switching in mature housing and new housing forecasts, based

on enquiries from developerand observed trends in new meter connections. The median and high demand
scenario nmbers are incremental to the lowemand scenario projections and represent a range associated
gAGK DIFa bSGg2N]l a LNBf I yR GtatedyBTaid iRithiivé aiind to idctessy RO G A 2 vV &
switching for individual houses located in close prairto the gas network, fronmore carbon intensive fuels

such as oil or solid fuels to natural gas (see section 6.1 for further details). The growth stratdgyealds to

capture new gas estates i.e. housing estates which are not currently connectibeé was network but are

located inclose proximity.

Figure 4-6: Residential New Connection Numbers
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4.3.3.1 Energy Efficiency

Energy efficiency savings impacting on Industrial & Commercial and residential gas demands are derived from
the National Energ{fficiency Action Plan 208{NEEAP4). Assumpitis relating to energy efficiency savings

are further outlined in Appendix 3: Energfficiency Assumptions.

% https://www.dccae.gov.ie/documents/NEEAP%204.pdf
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4.3.4 Compressed Natural Gas Sector

The transport sector gas demand is also included in the gas demand forecast. The transport forecast relates to

the developmentof Compressed Natural Gas (CNG) within the transport industry through the promotion of

Natural Gas Vehicles (NGVs). Glasworks Ireland is currently targeting at least 5% penetration of CNG or
Renewable Gas (RG) faravycommercial tranport and 10%f the bus market in Ireland by 2025as Networks

Ireland is undertaking a European partially funded project called the Causeway Study and intend to deliver 14

high capacity fast fill CNG Stations and a renewable gas injection point. ThelORIN2 SR e mH ®y oY 2F A
allowances to support the Causeway Study and ensure that Gas Networks Ireland could avail of the European
funding to facilitate its completionThe firstpublicstation in the rolloutprogramme is due for completion this

yea at the Circle KDublin Port service station. This will be quickly followed by key strategations on the

motorway network. In the longer term Gas Networks Ireland is proposing to develogtii@n CNG fuelling

network, co-locatedin existing foreourts, on major routes and/or close to urban centres. See section 6.4 for
furtherdetailsorDl & bSiG62N] LNBfFyRQa LX I yyiveNiBeproNdtet ifafispdrtb D | Y R
sector demand for each scenaribhe median demand scenario assumest tB& CNG fuelling stations are in

place by 2024/25, while the high demand scenassumes a figure of 70.

Table 4-2: Annual CNG Demand Forecasts (GWh)

17/18 18/19 19/20  20/21 21/22 22/23 23/24  24/25  25/26  26/27

Low demand scenario 3.7 10.1 21.5 37.2 57.8 834 127.4 200.0 266.4 281.8
Median demand scenaric 3.7 9.8 23.8 44.4 71.9 106.8 157.7 245.8 3729 539.4
High demand scenario 8.2 253 53.7 93.1 144.6 208.6 3184 500.0 731.3 1061.3

4.4 The Demand Outlook

4.4.1 Power Generation Sector Gas Demand

As described in section 3.4.2, power generation sector gas demand hasulssantially since 2015 as a result

of increasedelectricity interconnector exports to GB and growing electricity demand. It is expected that this
trend will continue in the short tanedium term in all scenarios. However the trend will gradually swing rac
favour of imports from GB to Ireland over the forechetizon as carbon prices on the ETS rise as forecésted

In the median demand scenario power generation sector gas demand is expected to reduce initially due to the
growth in windcapacities. Annicrease in gas demand for the power generation sector is however expected in
the medium term with the growthn wind capacity levelling off somewhat after 2020 and with two peat plants
coming off PSO in 2020. The Kilroot coal plant wiNalso be subjet to the Industrial Emissions Directive (IED)
restrictions from July 2020 and as a result its run hours will be limiteel NorthSouth electricity interconnector

will also be complete in the end of 2021 which should lead to an increase in Ri2ihgaisddue to the effective
removal of the existing physical constraint on the electricity transmission network between NI &®Dthe
forecast horizon growth of 26% is predicted in the power generation sector in the median scenario. This demand
growth is reflective of the strong growth in electricity demand with EirGrid predicting growth of 38% in the
median electricity demandcenario.

The low demand scenario uses the same inputs and assumptions apart from the electricity demand forecasts
instead using Eif&A RWdemand forecast. The resultant narrative is similar to the median scenario but lags

behind due to the lower electricity demaddNRE 2 SOGSR® { AYAtf I NI ez (KS KAIK RSY
demand forecasts resulting in a higher gas demanddast forthe power generation sector. This results in

growth of 43% in the high demand scenario and 6% in the low demand scenario.

27GasNetworksIrelandusesforeu‘ast2? OF NB2y LINAOAY3 FTNRBY G(G(KS LyGdSNylriGdAazylrt 9ySNBe ! 3SyodOeqQa 22NIR 9ySNBe@
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Figure 4-7: Power Generation Sector Gas Demand
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4.4.2 Industrial and Commercial Sector Gas Demand

In the Industrial & Commercial (I/C) sector the median demand scepasfile shows strong growth, almost
20% over the periodf interests. This is a result of the strong economic performance predicted over the forecast
horizon and takes account of NEEAR%ergy Efficiency measure in this sector. In the low and high demand
scenarios Industrial & Commercial sector gas demaegpscted to grow by 8% and 25% respectively.

Figure 4-8: Industrial & Commercial Sector Gas Demand
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4.4.3 Residential Sector Gas Demand

In the residential sector, despite the impact of energy efficiency measures (NEEAP4) growth op8diétexd

in the mediandemand scenario. This is as a result of growth in new connections and also reflects that demand
in the residential sector is nogrowing again after several years of decline. In the high and low demand scenarios
growth of between 51% and 15.7% is predicted

Figure 4-9: Residential Sector Gas Demand
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4.4.4 Total Annual Gas Demand

In the median demand scenario, annual ROI gas demand is expected to grow by 23.7% between 2017/18 and
2026/27 with growthof 6.7% and 36.8% forecast in the low and high demand scenaspsgctively over the

same horizon. The strong growth is primagkya result of growth in power generation sector gas demand as a
result of growing electricity demand, with growth in wirgkneration capacity expected to levelling off
somewhat post 2020The change in electricity interconnector flow towards expdstalso expected to have a
strong impact in the short to medium term. This dynamic is expected to swing slowly back in fagtmatrdity

imports over the forecast horizon leading to flatidemand growth profile than in previous years.

The aggregate ROI system demands for the median scenario are presented in Hiufgglre 4.1 gives the
relative weighting®f each sector over the forecast period for the median demand scenario.

Figure 4-10: Total Annual ROl Gas Demands
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4.45 Peak Day Gas Demand

The %in-50 and average year peak day gas demands for ROl are given in Figuien 1in-50 peak is expected

to grow by14.2% in the median scenario and between 11.2% and 18.9% for the low and high demand scenarios
over the duraton of theanalysis. Average year peaks are expected to grow by 18.9% in the median scenario and
by between 13.9% and 21.6% in the lamd high demand scenarios. The development of peak day demands
across the various scenarios shows the same broad trastie annual demand forecasts.

However, there are a number of key differences, particularly with regard to the power generation sector gas
demand profile. Th@ature of the impact of restrictions at the Kilroot coal plant in Northern Ireland is different
for the annual and peak demand cas&he IED will lead to a restriction in the number of hours which the plant
will run from 2020 which will have a marked impact on #reual demand total. However it is assumed that
despite the restricted hours that thiilroot coal plant would be fully availabda& the peak day such that there
would be no impact on peak day gas demand. Peak day gas demand is only impacted @eet ttleses fully

in 2023, hence the different dynamic between peak day and annual faxecas

There is also some decoupling of peak day and annual gas demand in the power generation as a result of wind
ISy SNJI { A 204 D& opevatidnllof@as fired plant in the SEM. Annual power generation gas demand is
impacted by increasing wind generatieapacity, which is displacing gas fired generation or at least offsetting
growth in demand.

However, wind generation is assumed to have little impact on the winter peak day. Although this was not always
the case in winteR017/18, there is often limited imd generation available during cold weather peak demand
periods. Consequently, there is a hidbpendency on thermal generation, particularly gas fired generation, to
meet the high levels of electricity demand which ocduring such cold weather periods.
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