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PROJECT MOTIVATION AND AIMS

Initial situation and project context

® Despitethe various on-going coordinated programs, Europe’s
HRS network will remain relatively sparse for many years.

® Whilevarious websites seek to show the extent and status of
HRS by country / across Europe, there is no definitive source of
reliable, up-to-date information on the real-time availability of
HRS across all key markets.

Aim of the European HRS availability system

With a common European system on real-time availability we want
to

— offer a service to the FCEV first users by providinga complete
and reliable information source on their filling availabilities
(real-time availability @standard definition of availability),

— show that the European grid of HRS is progressingnot only
by size but also by availability.
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OVERVIEW ON (SEMI-) AUTOMATED 700 BAR FCEV
CUSTOMER INFORMATION SYSTEMS FOR HRS AVAILABILITY
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PROJECT CONSORTIUM AND HRS DATA COMMUNITY

PROJECT DURATION: 28.7.2017-28.1.2018

. . Participating HRS data community
Project consortium

(definition of availability, concept for data acquisition and storage)
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PROJECT PROCESS AND ACTIVITIES
805 2017
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RESULTS: STANDARD DEFINITION ON AVAILABILITY

Define a common standard Find a technical solution Test the concept Implement the system

: : restricted outside no
available THEVWETE]J IS . . . .
available opening hours information

® Fully-automated system with option to
override by operator (from ,available“ to
,hot available“or ,limited available”)
37 ¢ Signal to be used: dispenserreadiness
- :
[

Update frequencies: every 60 seconds or on

Automated real-time signals

! | signal change
HRS is ready for filling no filling possible filling will be made  HRS is ready for filling  Availability state is
(due to technical reasons) ~ possible on request  within opening hours unknown

(assisted fillings) (but now closed)
Manual override mode

(maintenance activities, events)
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RESULTS: TECHNICAL SOLUTION

Define a common standard Find a technical solution

Type A signal transmisssion Type B signal transmission Data access and storage platform

Revolution Pi Manual Switch Standardized API Individual API

Test the concept Implement the system

OpenAPI Specification (OAS) format

POST /maintenance/{hrs_uuid} : {

|

DESCRIPTION

Masterdata Management Edit station:

Schedule downtime for a specific HRS
REQUEST PARAMETERS
hrs_uuid D of HRS

fype  siring {uuid)

in path

Begin of mainten:

fype  siring (dateTime)

in query

End of maintenan
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RESULTS: TECHNICAL SOLUTION

Define a common standard

Find a technical solution Test the concept Implement the system

criteria W TyoeAHRs Type B HRS

Origin of signal ® HRS via relaisand transmitter ® HRS suppliers /operators plant monitoring
* LAN, WiFi or mobile data (modem, SMS) system via API!
Signal update ® Every 60 seconds ® Onsignal change only plus life-signal

every 60-240 min.

limited available”

Manual override from ,available“to ,not/ *

On site via maintenance switch ¢ Onlineviaoperators‘access platform
Onlinevia operator‘s access platform

,available”

Manual override from , not available” to

Not possible ® Onlinevia plant monitoring (API)

Data access and storage platform

Common database for all information (static & dynamic) from type A/ B HRS with operator’s
individual interface, basic reporting function, open source based and json /xml-export function to
third party applications (apps, maps, car navigation system...)

SPILETT © etementenergy

new technologies

S ENDA



Conceptfor a common European HRS availability system | 24.11.2017

2RBE

PRELIMINARY RESULTS: PROOF-OF-CONCEPT

(30.10.2017-31.12.2017)

Define a common standard Find a technical solution Test the concept Implement the system

Type A HRS State

Type B HRS State

HRS availability map ‘
M - H2M / Shell, Berlin . M . 42M / ALAT, Offenbach 0 & %M :vwg'{\% 3 \( \\/\m “A;;,/

* H2M / TOTAL, Berlin 0
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* T&R/Linde, Fiirholzen (7, 1 - Air Liquide, Paris < 5
* McPhy, thd O 4 3
Bl © BOC /Hydrogenics, 0
Aberdeen B - Air Liquide, Brussels 0 3
- %
*NELallHRs E=gm @ o S ;\%
Payment & Authorization y
- ® H OP H 'u'lk @ Faza :’:HZ:':rdwnnmvmce 7[\
H2 Mobility service hotline 0800 4002023 —\“
Legend EE © Shell /ITM, London @ =

. Fully integrated and running
O Integration not yet started

(all information as of Nov. 17th, 2017)
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PRELIMINARY RESULTS: PROOF-OF-CONCEPT

(30.10.2017-31.12.2017)

> Define a common standard >> Find a technical solution > Test the concept > Implement the system >

Live-Demonstration: https://portal.hrs-monitoring.enda.eu/ (type B HRS from NEL live via API)*

Shell Berlin Sachsendamm

ENDA development station

Type A HRS

(¢12)
pl

(¢12)
gl

(1) all pictures areinserted as place holderfor the proof-of-trial. Operators / suppliers may insert pictures in individual user interface menu,__|
Copyright of pictures are with the owners (CEP, CEP partner, H2M, NEL)
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RECOMMENDATIONS FOR A EUROPEAN ROLL-OUT

(TO BE DISCUSSED)

2RBE

Define a common standard

Find a technical solution Test the concept Implement the system

Potential source of funding

Step 1:
Identify cost for roll-out
and operation of the Vehicle OEM
system
Advertising, sponsorship
Step 2:

Discuss and define HRS operators

business modelsand / or
funding options for roll-
out and operation

HRS community

Public funding

Arguments

FCEV users already pay a premium and are used to free access information on
charging points. Unlikely to be willing to pay directly for HRS availability system.

Based on (limited) feedback to date: The onus for showing HRS availability should be
on HRS operators. Unlikely source of funding for HRS availability system (short term).

High degree of uncertainty over level of funding available.

D 50 D OW

(

Some willingness to cover costs of HRS availability system. General view: Costs should be

borne by others in the near term, paying on-going costs is expected to be more feasible from

the mid-2020s.

i X J

(

Some form of syndicated request for funding (on behalf of the sector) to a trade association
/ grouping of companies with a stake and who stand to benefit from commercialization of

hydrogen transport.

0

(

Possible option for the early phase, but not sustainable in the longer term.
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SUMMARY OF THE SYSTEM FEATURES

Q Common definition of availability
The following availability states will be communicated: available, not available, restricted available, outside opening hours, no information

e Agreement on signal to be used to indicate HRS availability
Dispenser availability, updated every 60 scond (type A HRS) or every signal change along with a life-signal every 60-240 minutes (type B HRS)

e Suitable hardware for transmitting signals @type A HRS identified and configured
Revolution Pi with security architecture

0 Standardized API interface for integrating signals from type B HRS programmed
Integration of individual APl interfaces possible (link to the standard API: https://api.hrs-monitoring.enda.eu/v1)

e Open Source software for operators’ platform and availability map implemented

Link to the map: https://portal.hrs-monitoring.enda.eu/

e Export function to integrate live data of availability signals in own applications (apps, maps, navigation system...) included
Geojsoninterface with filter function to reduce data traffic: focus on updates of real-time availability information / of regional HRS
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