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electrolysers for grid
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Hyd rogser:k* = Callyear: 2016
= Call topic: FCH-02-1-2016: Establishing testing protocols for
electrolysers performing grid services
= Project dates: 01/2017-06/2020
= % stage of implementation 01/11/2020: 100 %
= Total project budget: 2,811.262 €
= FCH JU max. contribution: 1,996,795 €
= Other financial contribution: 814 467 €
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Hyd rogen Strong rr)arlfet.entry of electrolysers
Week today still limited by costs
° Performing electricity grid services —
W Qua IyG rlds m improving revenues for electrolysers
‘ Development of | Approved and standardised
Baniiementafamihe e ok Standardisedtest electrolyser tests to verify which

protocols for electrolyser protocols for most

: . ocas! . service an electrolyzer can perform —
grid services promising grid services

help OEMs and customers

electric grids

Protocol and hardware
validation in different

Market analysis for electrolysers and

. A

Electrolyser technology electrolyser Most promising grid gr1d services — identify business
boundariesand environments services for models
requirements electrolyser use
Identification of new and Production Consumption
update of existing KPls ) 50HZ
for electrolysers . O rre [
! Updated KPIs for N N ‘T‘A Iﬂl r% ‘ ro'\)'_'l |/|9\| i |
Existing standards (dentifcation and tachno: elec‘troleers( > 3MW) ) !
i ) in grid services
economical analysis of
business cases
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Description Target value

Performance indicators:

1 Dynamics: Ramp duration 10 (30) sec
for step power change t

2a Stability in constant power  <56%
sections in %:

2b Ramp precision: percent- 0-5%
age of data points outside
the defined range

3 Reliability >99%

Outlook:

» Data base being continuously updated required
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Related FCH-JU KPI

KPI 5: H; production electrolysis,
hot start from min to max power.
Target 2 sec

No corresponding KPI

No corresponding KPI

No corresponding KPI

« Technical requirements, prequalification, market structure (bidding, ...) need to be harmonized

* More clear and harmonized definition of other grid services, e.g. DSO services and market conditions
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e 6 systems alkaline and PEM, 10-300 kW

e Analysis performance 1 MW PEMWE
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Findings:
» Systems should have power control

» With some feasible adaptations in control and

communication system PEMWE and AWE are able to
perform all the grid services

Test results in https://DOl.org/10.51/zenodo.3999607 and
doi: 10.1093/ce/zkaa01528
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UK 11

Switzerland 10
Slovenia 9

Norway g

Netherlands 7

Ire!andzs
Germany 5
France 4
Finland 3
Denmark 2
Austria 1
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Germany, 2017, FCR & aFRR

30-200 bar Storage

Availability prices [€/MW/h] in 2016 g

200 bar

o 4,0

Electricity costs

=< 3,0
M WE (CAPEX + OPEX)

4w
° ° Qo E o
0 (* ) 9 1’5 Storage + Compressor (CAPEX
0 1o + OPEX)

0,5 # Grid service revenue

999 QQO o Q00 0,0

REF ALK FCRALK FCRAS aFRR 1st aFRR Last

0 A 2 3 4 5 6 7 8 9 100 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 ALK MOLALK MOLALK
e Primary business case: produce hydrogen for a given e Grid fees and renewable energy fees (EEG) not included
apphcatlon For more details: V. Klemenz, T. M. Mbavarira, C. Imboden in https://zenodo.org/record/3355399;
. . S. Crevon, V. Seguinin GSM2020Proceedings www.dropbox.com/s/wyjtisprcr402t4/GSM-
e Secondary revenue stream grid service can reduce 2020_Proceedings_finalDraft.pdf?dl=0
#PRD2020 ur
hydrogen costs #CleanHydrogen FCH - Commission
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e Grid Service Market Symposium established
as successful annual eventin Lucerne

e Successful final workshop with 80
attendants

e Standardisation: QualyGridsS testing
protocols as basis for ISO Technical Report
with DLR + CEA leadership

¥ GSM:

19-20 October
KKL Lucerne. Switzerland
Virtual & On-Demand Streams

FLEXIBILITY

ISO/AWI TR 22734'2 ed.1-id.81869 1SO/TC197/WG 32
Title

fr Titre manque — Partie 2: Titre manque
Timeline

REGISTRATION DATE TIMEFRAME TIME SINCE REGISTRATION

18 days 20.00

2020-10-02 24 months @

en Hydrogen generators using water electrolysis — Part 2: Testing guidance for performing electricity grid service

= BUSINESS available in GSM Member Zone (Dez 2020)
- N
e
o
ISO S N
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KKL Lucerne, 4 -5 July

Switzerland

in October
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This project has received funding from the Fuel Cells and Hydrogen 2 Joint
Undertaking under grant agreement No 735485. This Joint Undertaking receives
support from the European Union’s Horizon 2020 research and innovation programme
and Hydrogen Europe and N.ERGHY
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Thank you for your attention

This work is supported by the Swiss State
Secretariat for Education, Research and
Innovation (SERI) under contract number
17.00009.
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