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Dank voor uw
aandacht

> WWW.Sinnewetterstof.nl

> joep@groenleven.nl

SinneWetterstof
5 juni 2024
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 H, In steenbakoven

« XINTC ontwikkelingen

Thorsten Holtmuller

Business Development Manager

T +31 (0)6 22 84 00 23
E tho@xintc.global

Innovatiedag Waterstof
5 juni 2024
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§ Zilverschoon Randwijk

Steenbakkerij

Innovatiedag Waterstof
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H,plein operationeel medio
september!

> Www.XINTC.global

> INfO@XINTC.global

. +31(0)85 070 2548

Innovatiedag Waterstof
5 juni 2024
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Electrolyser Innovation
MW-test Centre

Project: Advanced Process Control

Advanced Process Control Hydrohub - Topsector Enerqgie



https://projecten.topsectorenergie.nl/projecten/advanced-process-control-hydrohub-36947
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https://en.wikipedia.org/wiki/Shell_Oil_Company
http://www.nationaallngplatform.nl/lng-platform-leden/gasunie/
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Goal

“‘expected 2 - 3 % operational
efficiency gain with advanced
process control”
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Federated learning
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MOOI - project

28 partners, afkomstig uit de hele supply chain

Looptijd: 11 juni 2021 — 1 juli 2024
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Waterstof Innovatie dag 2024 — HyScaling project
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https://ispt.eu/projects/hyscaling-establishing-a-dutch-electrolyzer-industry/
https://ispt.eu/projects/hyscaling-establishing-a-dutch-electrolyzer-industry/
mailto:carol.xiao@ispt.eu
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Symbatt

Developing a full hydrogen value
chain

SmartGrid © sympower

]
RESatl) R TU Delft

Symbatt — Developing a full hydrogen value chain
June 5, 2024
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Operationele optimalisatie
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Electric vehicle
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1) Hydrogen Refuelling Station
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Operationele optimalisatie
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EV laadpaal

Netwerk

Zonnepanelen
1) Hydrogen Refuelling Station
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PEMelec

PEM ELEKTROLYSER SYSTEEMOPTIMALISATIE
INCLUSIEF NABEHANDELING
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Process flow diagram

46



Model voor O, crossover

Aangenomen dat zuurstof alleen opgeloste zuurstof in
water doormiddel van diffusie en electro-osmotische drag
transporteerd naar de cathode:

Po
No, = ngzrf - So, 'S't—nf+ qv,H,0 * S0, * S * Po,

- Zuurstof concentratie aan cathode kant kan worden
verwaarloosd

- Hierin zijn de diffusie coéfficiént en oplosbaarheid
onafhankelijk van de stroomsterkte en de cathode
druk, maar wel afhankelijk van temperatuur

- s Is de supersaturatie factor

- Water flow: qy y,0 bepaald door water crossover
(diffusie en electro-osmotische drag)
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Process flow diagram
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TSA modellen

Adsorption

Desorption
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Full system

- 70 kWe PEM electrolyzer
- 10 ft container

- 1-10 Nm3/h

- 10-40 bar(g)
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Bouw van het systeem
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Resultaten

- Geen O, gedetecteerd dus onder ppm level

- Hele lage temperatuurstijging in deoxo reactor
- Hoeveelheid Pt in electrolyzer
- Dikkere membranen dan state of the art

- TSA ontwerp werkte perfect
- Geen waterstof verlies
- Geen blower nodig
- Minder onderhoud

52
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> dr.ir. Yin Sun

> Shell Global Solution International B.V.
> yin.sun@shell.com

> 2023.11.01
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FlexH2 Consortium
2024.06.04 Public Disclosure
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FlexH2 — Cost Reduction Path Through Technology

FlexH2 Consor tium
2024.06.04 Public Disclosure
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HVDC Transmission

e Line-commutated converter (LCC) offshore
« Enabled by grid-forming (GFM) wind turbines

Offshore
transm. 30%

LCOE

Grid interface

» Easy regulation of power export/import

Flexibility

Power electronics for H2
« MW-level AC/DC solid-state transformer (SST)

weight & fl 20% &
volume 30%

Energy management system

« Optimal integration with both electric infrastructure and
hydrogen infrastructure

LCOH l 0.35 €/kg

FlexH2, a GROW initiative




Results

Technology research & development
* Increase TRL: GFM wind turbine technology; AC/DC SST for MW
electrolysis; plant controllers for offshore wind to hydrogen production

FlexH2, a GROW initiative







System-level Plant controller
Communication network

— A

400/10KVac
400Vac FA‘%_ +10KVdc

O g oo

12-pulse
—%—'3— Diode Rectifier
Harmonic filter at ac and dc side
Back-to-Back Converters
25 kW x 4

(Rapid control prototyping)

MMC-VSC* x3

@ 10k/400Vac
6-pulse
Diode Rectifier x3

Programmable DC Loads
(be able to tune load curve)

+10kVdc

SM1 SM1 SM1

SM2 SM2 SM2

SMN SMN SMN

; 8§ 10kVac
—-10kVdc

SM1

SM2
SMN SMN SMN

O
* MMC-VSC

--Bipolar Configuration
--Full bridge module
--15kVdc/10kVac 35kW



L1 Decision Roadmap — FlexH2

[] Project milestone

€ \Work package milestone

Jan |Feb|Mar|Apr|May|Jun| Jul |Aug|Sep|Oct|N0v|Dec Jan|Feb|Mar|Apr May|Jun| Jul |Aug|Sep|Oct|Nov|Dec Jan|Feb|Mar|Apr Ma: Jun| Jul |Aug|Sep|Oct|Nov|Dec

RVO Reporting

Jan |Feb|Mar|Apr|Ma Jun| Jul |Aug|Sep| Oct|N0v|Dec
|

Assess

Technical Concept Select

=

Year 1 Annual Reporting

Define — System Analysis and

=

Year 2 Annual Reporting

Optimization

Demonstrate

=

Year 3 Annual Reporting

=

Year 4 Annual Reporting

Work Package 1

Work Package 2
02.2

Work Package 3

[]o1.1 Grid forming and DRU interface

I
0o

01.2 Detailed design solution for turbine/wind farm controllers 01.3 fau

SST Design and EMT model

*

Spec

.

O

a}

It handling strategies for system integration

02.3 Design report of SST Control and Protection and EMT model

|
Ol

[
O * |

—

q Power plant controller optimized for FlexH2

03.1 offshore diode unit design integration 03.2 Onshore MMC-VSC directly coupled to H2 Power Plant Controller Development 03.3 Onshore MMC-VSC directly coupled to grid |

Work PaclO4.1 Report Dutch power grid flexibility requiremen® Cost modelling and optimization of FlexH2 (LCOE and LCOH)

1
‘ 04.3.1 Design of FlexH2 EMS [

1
‘ 04.3.3 FlexH2 business case

04.3.2 Simulation FlexH2 EMS |

Work Package 5 (SST)

Work Package 5 (MMC)

*

MV KW Demonstrator Commissioned at TU Eindhoven

O

MV kW Demonstrator Ready with Result 3

O

MV kW SST Demo Ready

Work Package 6

|:| Project website for knowledge dissemination

O

Final workshop of FlexH2
1

Today
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Website

FlexH2, a GROW initiative



https://grow-flexh2.nl/
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Name: dr. ir. Yin Sun
Role: FlexH2 Coordinator
Contact: Yin.sun@shell.com

FlexH2, a GROW initiative
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SwitcH2 B.V.

SeaWater into Clean Hydrogen

OFFSET — Offshore Floating
Storage of Energy and
Transfer
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schaal

Ontwerp
schaal

Project
schaal
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Bedankt!

> switch2offshore.com

> Info@switch2offshore.com

> +31 6 53 67 48 24
(Bob Rietveldt — directeur)

5 juni 2024
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Voyex
Project — Janus

Janus is de Romeinse god van 'het begin en het einde’,
van 'het openen en het sluiten’. Met de vloeibare
waterstof drager (“LOHC-technologie”) van Voyex willen
we de deur openen voor de Nederlandse industrie om
groene waterstof competitief in te zetten in industriéle
processen en om flexibiliteit te bieden aan de industrie.

Wiard Leenders

Co-founder & Directeur

RVO Kennisdag — 05/06/2024

82
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Dank voor uw
aandacht

> www.voyex.nl

> Wiard.Leenders@voyex.nl

> +31 6 1382 9171

RVO Kennisdag — 05/06/2024
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Iron Fuel Technology

Van ontwikkeling
naar implementatie

RIFT — Jan Hubers
Woensdag 5 juni
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H2Flex

Ontwikkeling van een gasturbine
brander prototype voor waterstof

: 1
Destinus TU Delft
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> www.destinus.enerqy

www.tudelft.nl

v

v

thijs.bouten@destinus.enerqy
074-245 21 21

v

: 1
Destinus TU Delft
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http://www.destinus.energy/
http://www.tudelft.nl/
mailto:thijs.bouten@destinus.energy

Hartelijk dank voor uw
aandacht, tot zo bij de borrel

InneVetledeg Welterstol




InneVatedasihVateistol

5 juni 2024, Arnhem
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