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We foresee that gas infrastructure will play a key role in a
decarbonised energy system with increased electrification ;™"
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Electron and Molecule Storage in perspective

Mega battery Pumped hydro Storage in

natural gas field

Powerwall Battery
storage
TZSLA »
D s o e bl o
10 kWh 100 kwh 130 MWh 250 GWh
=energy =400 km = 10000
for 1 day of driving powerwalls
for 1 home
Hz tubetrailer Liquid Hz storage Hzin salt
cavern

H:z gas bottle
(Cape Canaveral)

=5 L O

240 GWh 46.000 GWh

30 kWh




14 November 2019

#5

Refit from natural gas to hydrogen pipeline
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Smart Delta Resources (Zeeland):

Hydrogen for the region
Energy savings
Road transport savings

CO, emission reduction
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Infrastructure Outlook 2050 &

1] Tenresl. o legrlen energy inrsinucke

Existing grids as starting point

Combined Grid

Electricity Grid -+ Hydrogen Grid + Methane Grid

Capacity 20 GW Capacity 350 GW Connection Points

1. Power Plants:
methane of hydrogen ->

Tennet Gasunie Gasunie electricity
2. Electrolysis:

Electricity grid (220 & 380kV) H-gas grid (80 bar) G-gas grid (67 bar) electricity -> hydrogen

Investment plans: Hydrogen grid 2030, Feed in green gas
Reinforcement exisiting grid To connect industrial via manifold line
New connections wind at sea clusters and storage

N



crossing borders in energy 14 November 2019 #8

Location P2G

Shifting of PtH-
to gas demand
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Key insights
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1 An energy 2 Great 3 Need for 4 Adequate 5 Import of
system need for further allocation of green gas
based on hydrogen and expansion of P2G sites (methane or
domestic methane electricity grids needed to hydrogen) can
renewables storage. after 2030 due stay within significantly
will need a to growing the financial reduce the
firm Expansion of demand, but and spatial need for
integration of cavern smart sector planning limits investments
gas and storages for coupling can for in electricity
electricity hydrogen in decrease it. investments in infrastructure.
networks. NL foreseen. electricity

No major grids.

expansion of

gas grids

foreseen.
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Pilot project HyStock
Converting solar energy
into hydrogen in

Zuidwendin
: Wind Hydrohub Hydrogen 20H2  GZINext 20-40 MW Element1 Green Hydrogen  Magnum 100 MW
turbine ISPT refuelling buses Hydrogen electrolyser Gasunie/ hydrogen storage powerstation electro-
generating 1MW station Province plant Greenpower TenneT/ value chain insalt  First turbine lyser
hydrogen test network of Gro- includinga into H2. Thyssengas  with Engie: caverns  on hydrogen
centre North of the ningen hydrogen 100 MW power-to-gas towardsa1oo (+700,000
Netherlands fuel station  in2024 pilot MW electrolyser households)
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Wind farm,
possible
onshore
electrolysis

H-vision

Large-scale switch to
hydrogen for power
stationsand chemical
processes. Capture
and storage of CO2

Magnum

power station

All three turbines

on hydrogen:

> 2 million homes
supplied with power
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Hamburg

° Conversion
° Transport

° Storage

North Sea

Wind Power Hub
An island where
power from
offshore wind
farmsis partially
converted into
hydrogen thatis
piped onshore

National hydrogen
transport network
H2 pipeline network
links major industrial
areas Eemshaven,
|Jmuiden, Rotterdam,
Chemelot, Zeeland
and the Ruhrarea

Further deployment
H2 and CO2 network
Zeeland

© Gasunie 080819



14 November 2019

#11

mesi _ nkosi wado
Zlko%%"is"obod,vinaka mahalo talofa shukran S2a -
buznyg  dékoju 2 gracies
d2|eku1e stuut|y| @ misaotra

Spas.s bayarlalaa

arl gat i;h % shakkran ankewol n;?llér’glr']ug bEdaﬂkt o Chee

oS o gratzias d

tenki

E harb
mufglﬁ}lﬂ?ggc hlag%flj]%%% - dakujem %;j wCh%kmE]Be gﬂuﬂ aa- ~
o381 £ QD 508 00 e e i
r I SHdﬂlg matondo E ¢ E \ "eyabonga dekuji
- = il obrigado
o3 o0 “H
tashakor murakoze
atdh = — Skee cc paldies trugéré madlobt & merkzi tanemirt dankie salamat
tack S S takk akiba

(I -c ahsante sulpay
€T3 mananagipy, Waita

menlau

w)
o
=
=

=

sp

questions?




	Growing Hydrogen
	Dianummer 2
	We foresee that gas infrastructure will play a key role in a decarbonised energy system with increased electrification
	Electron and Molecule Storage in perspective
	Refit from natural gas to hydrogen pipeline
	Dianummer 6
	Existing grids as starting point
	Location P2G
	Key insights
	Dianummer 10
	Dianummer 11

