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Engie Thermal generation in NL
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Eemshaven the center of En(er)gie
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Eemscentrale the biggest powerstation in NL

Installed power of 1931 MW

o COD: 1996 CCGT GE-technology Increased Performance
Reduction emissions ~30%

o Can cover 10% of dutch energy demand * Increased efficiency ~0,6%
Increased gas flexibility
Fast start

Super flexibel

O

Voorbeeld operationeel profiel

400

350

———>5uper G1
300

e ST ]
250

= Power G

00 \ = Nitro GT

eTurbo G

150

— Dperatic
100

Dagprofiel . ;
H




Changing running profile
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It’s all about the numbers....... production with 4 days storage

1800MW 1300 x 60M (78Mrd)
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ENGIE has defined its ambition towards massive
deployment of Renewable-based Hydrogen

Engie vision and strategy drive ENGIE ENGIE offer encompass all necessary
project development worldwide competences to address

Decarbonized

Right place: renewable energy, races
supportive policies

»— Hydrogen as an
energy-enabler

Mobility

“L : b Virtual plants
Asset Management
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From early-stage
inception to Operation

Right local and
overseas customer &
solution
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Our ambition to have 4GW ENGIE’s industrial

renewable hydrogen projects

Projects | Sectors
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Gasunie hydrogen backbone

Local backbone branches
Regional backbone ribs
Country main backbone

NW Europe cross border networks

Re-use low cost / little impact
Storage balancing demand / supply
Largescale& 1400 km, +

capacity > CO, red. potential

2006 207 2028 2029 2030

e Development of regional backbones, including connections to
Germany and the narthern Netherlands

Industrial clusters interconnected and connected to
hydrogen storage facilities o

e Backbone connected to European Zeeland
hydrogen backbone

& &

Existing
pipeling

Industrial
cluster

Electrolyser

e
&

New hydrogen
pipeline

Hydrogen
storage

Additional supply =
of liquid H,
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ANTICIPATED TIMELINE FOR THE BACKBONE OF GASUNIE HYWAY 27
GasuHe

J n v ]

/ﬁZ backbone - envisaged development - ambition

Possible phasing of the H2 netwerk, actual steps depending on (market) opportunities

nr Trajectory Cap (£ GW, diam related)
2 RE2 NONL 76
b Rid Rotterdaen 53
< Rib Amsterdam 16
d HONL = Umond 45
- Iimaond - Rijnmand 47
f RgAmond - Zeeland 3,2
t NO-NL = Limburg 16
h Raveastein - Ossendr 25
| Export O£3 1.5
i Expoet D2 0.5
k Export DE3 1.5
! Export BE 15

Design characteristics
build-up targely from existing natural gas pipelines around 10 - 15 GW excluding compression (-> 2035/40)
25 -> 50 GW or more including compression (-> 2040)
magnitude of investments 1,5 - 2,0 billion € from zero to full load 2025 -> 2035/40
initial government funding -> commercial contracts tariffs should be "minor part of H, cost chain”
physical constraints & market requirements design bandwidth of pipeline specifications

Dacambar 2020




hynetherlands

gigawatt scale green hydrogen value chain

wind energy

green electricity
from Scandinavia




HyNL scallable project

( What is the HyNL project? A unique combination of long term
0\ roadmap, targeted Early ‘22 FID and strategic project for ENGIE

PROJECT DESCRPTION & ROADMAP KEY PARTNERS OVERARCHING STORYLINE

» Design, bvuild and operate a renewable- LC Triggering a massive scale European Hydrogen hub
based Hydrogen plant fo feed local

chemical industry and mobility applications
» First milestone: T00MW electrolyzer GaSuHe

Oow

» End game: 2 GW electrolysis
DCEAN WINDS

A Stepwise approach with progressive commitments
First of a kind project

PHASE 1 PHASE 3 .\
100 MW+ GW scale b

Today MID 2020s End 2020s

PHASE1 PLANNING... TOWARDS COD* 2025

« Front-runner & frack record securement : 4GW
competlition waiting for salt cavern (2024)
« ENGIE as Key strategic partner:

Commercial
Procurement
development

g : » For Gasunie: H2 infrastructure launch
. = : : - For NL authorities: HyNL triggers the Northern
\ 4 Q22080 \ 4 v v hydrogen economy in the Groningen province
o C;’:f:’:n:fr':;" . cop « For EU authorities: HyNL roadmap triggers a EU
Q3 2021 ] Hydrogen HUB

*PFS = Pre-Feasibility Study; FS = Feasibility Study; FID = Final Investment Decision
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