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Hydrogen storage in caverns

From pilot to large scale
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« Fast cycle energy storage (15 min N)
« Gas storage in 5 (6 2020) caverns in
underground salt layers
« Working gas volume:
approx. 3 TWh natural gas
« Total transmission capacity:
1.84 m m3/u (18 Gwh)
« Total injection capacity:
1.07 m m3/u (10.5 GWh)
« Two supply/drain pipes per cavern

A Gasunie company
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Market development & opportunities: Hydrogen
“"Power to Hydrogen to Power”
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EnergyStock is strategically located in the existing infrastructure.
Together with its posibilities to expand it gives the storage
facility a headstart in the energy transition.
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HyStock pilot |
project

Solar panels

Compression

Into the natural
gas network

Supply to industry,
transport, etc.

Electrolysis:
separating water
into hydrogen

and oxygen

oxygen hvhgro ogen

2H,0 ->2H,+ 0,

Gas storage
in cavernsin

the salt layers
measuring
approximately
70X300m
energystOCK g.a.s.u.rH.e Co-financed by the European Union
new energy Connecting Europe Facility

fast cycle gas storage
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Zuidwending ABa H2 testing procedure

 Sun
« Wind
- ‘Balancing grid’

drill with 6"bit to
appr 1290 m MD.

Objective:
Create/
reinstate test

SI/SO
facility
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1. Current status 2. Run Calliper &if 3. Displace brine with N2- 4. Displace N2 with H2- 5. Displace to brine 6. Run Completion
required C/T (re-]  perform MIT/ SoMIT

perform MIT/ SoMIT
0,18 bar/ m
In H2 environment

0,18 bar/ m
In N2 environment

Objective: Objective:
Testintegrity Testintegrity
LEC shoe/ LCC LCCshoe/ LCC

Casing Hanger
& Spool under
N2 conditions

Casing Hanger
& Spoel under
H2 conditions

7. Reinstate well

string to origin
Cycle 80-180 bar TBC
Objective: Objective:
Prepare wellfor  Testintegrity
running the  SSSV/ production
completion string  packer under H2
conditions.
Prepare for cycle
test
Va0 April 2019
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Demand and supply hydrogen Northern-Netherlands
(Outlook 2050)
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Forecast storage capacity in caverns
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First step: Pilotproject A8
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Pilotproject A8 Workpackages

PAONRS 2020 .

Subsidy
and
permit

Development
of a generic
risk
identification

Development
of a risk
associated
workflow

Verification of
test design,
components
and materials

Assess
integrity well
A8 with MIT
and
hydrogen
MIT

e —

Test integrity
of entire
hydrogen
storage
system A8

A Gasunie company




energystack

fast cycle gas storage

Groningen, 2019

185/8

P233mMD

FERAALEN

#1263 mMD

Criginal

TO @1759mM

1. Current status 2. Run Calliper & if 3.

required C/T (re-)
drill with 6"bit to

appr 1290 m MD
Objective:
Create/
reinstate test
wiell
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Zuidwending A8a H2 testing procedure

Displace brine with N2- 4. Displace N2 with H2-
perform MIT/ SoMIT perform MIT/ SoMIT
0,18 bar/ m 0,18 bar/ m

In N2 environment In H2 environment

Objective: Objective:
Test integrity Test integrity
LCC shoe/ LCC LCC shoe/f LCC

Casing Hanger
& Spool under

N2 conditions

Casing Hanger
& Spool under
H2 conditions

L H2

25y

Producti
Packer
[ATTE}

5. Displace to brine 6. Run Completion
string
Cyele 80-180 bar TBC

Objective: Objective:
Prepare well for Test integrity
running the 555V production
completion string packer under H2
conditions.
Prepare for cycle
test
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7. Reinstate well



energystack
fast cycle gas storage

Groningen, 2018

Partners and suppliers
Based on ‘Knowledge and Costs Sharing’

. A8a .
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Cohesion of hydrogen g

Studie Engineering & constructie
Visibility ' (output H2Valley)
0,2 minc FID Idg(NO) 200 min€

Studie NO 3 5 min€

(H2Valley)

0,5 mIn€
Studie

outlook
2050
1 mIn€

Engineering & constructie
SI/SO-A5
Preparing (output H2Valley+)
FID SI/SO- 150 mIn€
A5

5 miIn€

: : . . Preparing FID TTM
Pilotproject Demonstratie project 8/9/10

A8a (DEI+)
Systeem (H2Valley) A8a/A5 2 min€

0,9 min€ 2,3 mIn€
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