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Creating the Hydrogen Market:

Hydrogen Blending into Existing Gas Networks
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Transformation of the “Gas” Industry

Consumption of gaseous fuels per gas type
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ENTSOGRoadmap 2050

ENTSOG Roadmap 2050 identifies 3 possible, and equally important,
grid configurations for achieving a carbon-neutral gas system:

1. Methane (with CCUS, biomethane, synthetic methane)
2. Blending hydrogen and methane
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Blending - What for?

In essence, blending offers the following services:

1. Gaseous Hydrogen Carrier: facilitates transportation and storage
of H,, lowering the cost of linking H, demand and supply

2. Decarbonisation Tool: a step-by-step approach to enable more
customers, in all EU countries and regions, to gain access to H, and
progressively decarbonise their energy use.

H, blending, underpinned by a GO/certificates scheme,
v' supports higher-shares of renewable/low-carbon H,

v is a tool to scale-up offer and demand for renewable/low-
carbon H,



Advantagesof Hydrogen Blending in Summary
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Enabling faster decarbonisation

Covering all gas sectors and everywhere in the EU

Decentralised — Flexible location for injection, not linked to clusters
Allows for a higher load factor in electrolysers

Cheaper than building dedicated H, infrastructure

Compatible and complementary with other H, infrastructure deployment



Blending

Example:
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Renewable Powers Green Pipeline System nlinlinlln

Electricity Electrolysis Hydrogen Gas for Later Use

® Natural gas

® Hydrogen



Advantages of Blending (1/5)
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Costs

Integration of large amounts of renewable/low-carbon hydrogen without
large investments (only affordable adaptation of existing network)

v Upcoming CEN gas quality standard to allow different percentages of H,
blending

Using the existing network to transport hydrogen is much cheaper than
building new H, pipelines

Storing and transporting hydrogen would have very low marginal cost, when
using existing infrastructure between 2% - 10% H, admixtures.

More flexible use of the electrolyser (vs. industrial cluster processes with
constant demand) taking advantage from lower electricity costs

v lower costs for GHG emissions reductions

Reduction of logistic and productions costs as consequence of flexible
location, almost anywhere within the country

v lower land acquisition costs

v better access to competitive RES production places



Advantages of Blending (2/5)
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 Faster and cost-efficient GHG emissions reduction at the
end-use sectors and processes (e.g. heating, high temperature
industrial processes, etc.)

* Larger potential to decarbonise and reduce emissions in all
gas-consuming sectors (not only those consuming pure
hydrogen).

* Financing and decarbonisation efforts to be shared

among different sectors

 Consumers/sectors willing to pay more for renewable/low-

carbon hydrogen will buy GOs, reducing the need for public
support.

v With a GO market value comparable to biomethane, the
cost of Renewable H, would come closer to the price of
Grey H,



Advantages of Blending (3/5)

« Enables widespread sector coupling between gas and
electricity:

v flexibility, resilience, dealing with surplus of variable
renewable electricity, avoiding power congestions, energy
conversion, (seasonal) storage, etc.

L
-ﬁi)\- Sector * Allows integration of P2G, beyond hydrogen demand clusters:
Coupling

v Taking into account electricity network constraints, P2G
facilities to be located where most convenient

v In the short-term, dedicated H, infrastructure to service all
these remotely located electrolysers will not be justified

 Blending as ideal solution to complement other flexibility and
energy storage options (batteries and pumped hydro storage)



Advantages of Blending (4/5)

@

For thermal
* For thermal applications/uses, H, does not lose value when

use, ) ) being blended into the gas grid
blendlng IS v Burning hydrogen in thermal applications releases no less
not less useful energy than producing electricity with a Fuel Cell
efficient

* Allow hydrogen to start arriving at sectors and regions, until H,

(and/or biomethane) can totally replace natural gas
v This is particularly relevant for regions where there are not

Accelerates parallel/redundant gas pipelines, easy to dedicate to H,
H2 v Not all potential H, consumers are located in industrial clusters
Roll-out

v Remotely located consuming plants might not merit a dedicated
H, supply; individual Member States’ geography influences this
aspect

v’ Blending underpinned by GOs system, as a first step



Advantagesof Blending (5/5)
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Scale-up

/’\' B -
Q(_) De-blending

Quick scale up of electrolysers and P2G by taking advantage of
existing and reliable natural gas demand.

Building-up H, volumes and developing economies of scale until
dedicated H, pipeline business case is mature enough.

Provides learnings for moving quicker towards 100% H, grid.
Linking supply and demand cheaply and efficiently, facilitating
the rapid development of the market

v Not feasible to physically link all suppliers and consumers in a
cost-effective manner, at least at the early stages of H, market.

Separation technologies could be an option for consumers which
v need H, stream to be used as feedstock
v are not tolerating certain levels of H, blending
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The Role of Hydrogen in meeting EU Objectives

SPECIAL REPORT

The role of hydrogen in
meeting the EU objectives
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Hydrogen can be used a5 a feedstodk, a fuel or an energy carrier and storage. it has many possible
pplications auass fird EraNSpOI, power ildings sectars, ctc} and,

most importantly, it does not emit cither carbon digwide nor pollutants when wsed. It is therefore

animpaortant part of the solution to meet the 2050 dimate neutrality goal enshirined in the

Euwropean Green Deal.

Fwayer, today Pipdragen rapresants 2 modest frachon of the gobial and EL enargy mis, and g sl
Targely produced om tosul fuels, notably from natural gas or from goal. Hor hydrogen by
contribute to cimate reutrality, it ieeds to achieve 2 far [arger scale and its produchion must
Become aither renewable of low.carban.

WTIl# Tenawabis FACTTICTy I XNFTR T AFCAMINISS 0 IMETANT Share nf the FLFCanergy
ennsuyTion by 2650, i will nor be pacdhile T SRy The while Arnamy Renewabis and o
carhinn raileres, in gasenus e equi fom, will he an exsenrial par of the fumire FLF eergy mix
renrding 1 FLl pnjsrrinns, it enul well he tar by 7850, arund S0 peecent of i emeigy
EONSLETTON WL FAER (IBCE In T O of SerTTns, whils Te remaining 53 percens wiaild he
Derved on mulecules {knuwn g the 55050 nule).

Wore concretely, byd hias o strong el to din thase hard-to-abete sectors and
end-use applicetions where eledrification is either not possible Je g,  ledk of infrastructure or
fessible I ot petitive. In those cazes, hydrog [.1:§
23 8N enevgy vedor, with hgh eneEy d'r-'nt)l cv,ym be I:mnspomd and stored in large quentities
and forlong period It d derrand I the [
srategic bong-term wision for a climet | the shere of hyd in Curope’s energy

it is projected to grow from the curnent bess than 2 percent, to 13-14 percent by 2050

A condition for widespread use of hydrogen as en enengy cerrier across the [U is the mailsbility of
infrastructure for connedting suppdy and demand. Hydragen may be transported via pipelines, but
lsavia non-network based transport options, ¢ ., trudks or ships dadiing at adapted Bquefied
natural gas {LNG) terminals, insofar as technically feasible. Transport can happen as pure gaseous or
liquid hydragen or bound in bigger molecules that are casier to transport e g, liquid arganic
hiydrogen camiers or ammonial.

o sl plller o gibrogen 1akesoll

Elements of the exising zumpean g% Infrastrucrure could be retrofitred or repurposed 3t a limited
oostto provide the necessa for large-scale oross iydroge These
two options could be addmonalty combined with the construcion of {limited) newty Dum Tydragen

dedicated infrastnature

s reonggised i the Furopean Netmork of Transmission System Operators fo Gas ENTSOG)
Poadmap M50, the prioritisation of these three equally important options {retrofitted, repurposed
and newty bullt }will depend on nazional and reg) It thus requires
caceful in tesmns. of their fan o the of the erergy fytem me

wicll 25 to the economic and technical implications.

The repurposing option, undercood as the full convercion of n exichng natursl gas pipeiine into
00 prerrerst lepiagen lines, might b an imiseeliste attreive aliesative fo coneete egions and
countries with very particular situstions, such a3 sburedant and well-meshed gas networks.
{inciuding parallel pipeines and low calehic gax systems cubject to imeninent phase outy fact
clelinirg g dersarul arud gas ot ar bigh indstril desity ith st distances betmeen

industrial dusters.

However, in many other EU regions with different conditions, retrofitting {i.c., the adapeation of the
‘axlsting gas pipelines [ Uanspor and store canain percentages of hydrogen blends) provides an
eacellent transitional opportunity to build-up hydrogen volumes, develop economies of scale, and
et unbl @ dear business case for dedicated

leamn queckly r
Fiydrogen pipeiines emerges in the medium o long term. By Increasing the Mygrogen readingss of
the existing gns grid, decertralised hydragen production will be enabled, sllowing power-to-

Fiydrogen faalibes to be located 3t opbmal productions sites, rather than in prosimity to industnal

demand

Iniecting hydrogen Into existing gas pipelinas (commeonhy known a5 biending) otfers two
adventages. On one side, natural ges ects 8s & gaazous hydrogen camier facilitating the

and storags of hiydrogen to ink demand and supply. Un the othar side, it provides
auvess Lo Iopdiugen fur wostoners loceted in ol EU countiies and regiors, progressively
decarbonising their energy use a3 well s the gas networks.

This aspect Is relevant ghuen thar, at least in The early sTages of 2 hydrogen marker, dedicaced
hyrisgen ifrastrueiure Lo physicelly link all decentralived ydragen suppliers nd consuners via
pure hydragen pipelines would iraply 3 very high eeonamic ense. In this simustion, hydrgen and
naturel gas mixtures are well pleced to eccelerate the hydeogen roll-out by allowing hydragen o
SEAFE APTVINg Bt All SACKAS AN FEZIANS WAre, In Tt [GAE BArm, they c3n pragressively subshtute
naturel gas. In addition, the latest analysis shows that, by using gas hydrogen biends, a leger GHG
TQUCTION K OBERINAD A wer ot cOMpAred to buIlding dedichted ydragen infrassructure

In nm-\mmrw sy Ingegranian, hydragen adrastures enable widespread secor eoupling

ges and ehecuivity. Dus 1o its p & uffess Mewibility, resilisnce and the
INkEgEAtion oF siplus oF vanable renewable SlECRy. It SV0IdS power LORERIEIOR, enabIs ANATRY
conversion g, end alle the iregy power-to g ydroge

dersand dusters. Besides, Blending it an idesl 11ution B conplement athier fexbaty s snecgy
storage uptions, such as batteries nd pursped hydio storage.

Regarding energy eMciency, and when thinking abous themnal uses, the mbtures of hydeogen and
nisturel gas into existing gas nesworks 4o not represent & koes of value, Duening hydrogen in tharmal
applications releates no less usetul energy Than producing electricity with a fuel cell When
hydrogen i b be used as a feedstock, a5 & fuel, or in case of gas quality constiaings on the end-user
sitie {nai ealerazing cemain levels of Pydragen mixuresy, then different sepamian technalogies.
cuerernly btingg Sudied, swch as mersbranes, could become & fessible uption in the future,

Injecting hydrog the existing
Berass barders. This imp o

ol sectors and

can be shared among
muitiphe end.users. Hydlu;!nldmlxlulu i thve gas network should be ccompariied by & obust
systemn of guamneees of arigin (GO which allowes monetizanon of the rerewabie and low.carhan
welue of the hydrogen injected into the gas grids. Those cursumess willag b pey more for
terewable and low.carhan hydregen will bury CO% etficates, redisang the need far pubie suppont
This system would lva incertivise higher shares of renemeble snd lom carbon Bydrogen, ading e s
a0l ta seale.Lp Sffer AR A4ARING Th RIOAMY MIRAEE ThE Crat-DANSET RSPAE, CORCTete
interoperabiity megsures mould be adviteble 1o ensure markel integration, searess gow bonder
hyiSrogen flows And eNG.uste BECRDERNCE

Frm the point of view o AEOING 60 The CORMEURTGN OF R FUTLE ERATZY SyShem, hydragen-gas
mistures are identified as a relevart option, espedilly bectuse i€ provides a simpler and faster
#RETEY IIANSEION T0f CONSLIMARS 87 the £8% Industry. Moseouer, it doet Aot excude other aptions
&nd can be perfectly corpetible and complementary with ather hydragen infrastrucure
deurlapments, Such B APUMIOLAT NG Rbwly BUIR Infrastructure

rema cemm: by S rm;u il b airved e TR flep SeCarsonsarien of il
Lt lrack oo il Rading racstures of hydrogen and natural gas inko ewishng £as pipelines is, withaut daube, a ques

seitotyof wut seiepy A intersedio 51 prore eeshonss g eniuians Gl edecden Thee ‘Bl Hydrogen Stratepy’ foresees a stapwise approach, according to which the initial hydrogen

Erriquer From a cost perspective, blending allows for integration of large amounts of rencwable and low- and cost eficienit trarmitional enabler fur & hiydragen econumy, whie keeping a pan-European
Ty 1 4 it e g Wit i i "
B g Y P dewmaned may initially be met by pro-duction on ite in industrial dusters and coastal areas through agn wnoUT e neza far 3rg {omly sftordzble zozpmiton of me existng integretes g rearkee
i ~ i s ‘paink o point’ connections between production and demand. o . " i "

sanet I . etk By using existing gas grich for hyiogen-methane miues, it s posilde 1o make o moce
of pellgian 1R i Inthe sscand phass, lnred ) Wil #meargs T et for flexible use of the eledrolyser and take advantage of lower clectridty costs, espedally in

_ ) ) ) P " supplying pelon Wi ConSTENE dsmang [ aleo allows  HAF IOI0 FOTD80 13 1A% 6f o001 Aoy $6TVHes 00 AbeS Lonques s LU raguatiry offars anager
VTS CONREE, PyEILg it ey A Tevenet and iy JONG IDERTOR I EuTepe 10 diemand ¥ieh 4 |, the af L i, s it . o . § o Enages. Mr POrocts £00 b9 CORCOTTR o6 +34 3 17 039 315 or by armeail; Iparododonagos. . Ar Eniguer

it Trereid et dowth for cost reduction from a logistic nd produdtion perspective, a3 8 consequence of the flexible
e D Trereid {1 ¥ the parngen will have T e likety o e 1g? s [ LT ) . . o €0n B9 COREOCTS On + 34 6 BD 550 665 or by e, 00N usBenages. &,

0 Ry Iuee GG, o o r Erargy i uoioes location {almost everywhere with 2 nearby gas pipeline) which grants lower land acquisition costs

Ehe eririre syem b ettcient

and DETer 3008SS To COMpETitivE renewable energy producion sites. © Bt Wordeisy

Article available at https://www.financierworldwide.com/the-role-of-hydrogen-in-meeting-the-eu-objectives



https://www.financierworldwide.com/the-role-of-hydrogen-in-meeting-the-eu-objectives

Costefficient decarbonization ....step by step




The Vision

“Blending as a Quick and Cost-Efficient
Enabler for Decentralised Hydrogen
Production while Keeping a Pan-

European Integrated Gas Market”
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