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EXECUTIVE SUMMARY

Objective of this deliverable is to provide a detailed overview of the activities for TranSitamk #4
GAGKAY GKS ! NBOKG RSY2yaidN}iGA2yd ¢KS DNutyhg ! INBS
open ICT (1) enable the integration of the IRIS solutions, maximisingftasiveness of the integrated
infrastructure, (2) provide the Citynhovation Platform(CIP)and @) develop meaningful information

services for households, municipality and other stakehold@tstogether allowing for new business

Y 2 RS Th& datument is aimed at giving insight into de progress made on the diverssatatees

developed within the IRIS project in the demonstration area Kanalenedardlin Utrecht. It helps ot

er lighthouse cities and following cities within the IRIS project to see and learn what possibilities for se

vices are and how they can be replied.

The activities in the first 24 months included further detailing and defining the data services, developing
a common process for the development of the services, making a clear division of roles in the process,
discussing/establishing the cooperatitink with activities in WP 3 and WP4 and appointing a datd-cha
lenger for each of the measuradl/ithin TT#4 the following services are being developed:

1 Measure 1: Monitoring #obility with LoRa network
Measure 2: Smart Street Lighting with midénsomg
Measure 3: 3D Utrecht City Innovation Model
Measure 4: Monitoring Grid Flexibility

Measure 5: Fighting Energy Poverty

=A =4 =4 =4

Integration of the IRIS solutions

The IRIS proposal distinguishes 4 Integrated Solutions (IS) in TT4:

1 Services for Urban Monitoring:wo types of services are integrated into the CIP: nsaltisoring in
smart lamp posts and tracking use and misuse ep&ingbays

2 Services for City Management and PlanningC3 modellingn combinationEnergy @Ata Services
are used to engage citime and which can be used by urban planners to design the city

3 Services for Mobility: Different datasets are integrated to track at city level use of different e
mobility sdutions like WeDriveSolarars ancelectric buses

4  Services for Grid Flexibility: 8RUSEF and @acs Framework will be demonstrated as a means to
optimize grid flexibility, characterized by smart management cpBpels, stationary battery ste
age and V2t \fcarbatteries and possibly hybrid heat pumps.

Maximising coskffectiveness of th integrated infrastructure

The costeffectiveness of integrated infrastructure is most noticeable in the Services for Grid Flexibility
witch are aimed at developinthe potential of flex services is reducing effect on peak loads in the grid
and in thefuture avoiding heavy grid investments, optimization of the use of local renewable energy and
thereby reduce climate impact. Other cost effective integrated solutions are the monitoring of E
Mobility leading to a more efficient use of charging infrastruetand the Smart Street Lightiteading

to a more efficient and energy saving use of street lighting.

City Innovation PlatforniCIP)

The CIP is a data platform that can host differstatic an dynamiclata sets through witch integrated
data services cabe developed CIP is used for the measures2],3 and 5connecting different data
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streams and thereby enabling new information servidesferent data connections have been esta
lished (chargepoint data, parking sensor data, energy usage data) othenections need to be eska
lished in the near future (TOON data, cat@pbacity data, shared car data).

Meaningful information services

With the available data on the CIP meaningful information serviceouseholds, municipality and
other stakdolders @n be developed. Thdeveloped serviceare:

1 Information policy service for-mobility: issuing traffic rules faeserving charging bays;

I Connectivity and sensor services drest lighting (telecom services, light services, air pollution
sensoring)

 Thel LILJ daAay 222y gAEe app i diried & 1édeéhsing thS iRvdlvement df cit
zens in the changes and new projects in their neighbourhood. The app was developed and tested
among a limited number of users.

1 A market place and a data network isgideveloped for managing loald flexibility.

New business models

A few new business models have been discovefal far onlymeasure 4 has a clear value model for
new businessWeDriveSolar is developing a flexibility service based on statidvetgry, the shared

V2G cars and the installed solar with a profitable return on investméhe business model for multi
sensoring on the seet lighting does not look promisingut the 5G connection services has serious
potential value. Challenging iotw to market this value. The XR/3D model might be promising to market
towards civil services and governmental organisations. The possible smart energy service for fighting
energy poverty can have strong social impact, but might be interesting for otinemeocial markets.

Tablel: measures in a nutshell

Demonstrator In a nutshell

Brief summary So far the pilot is developing successfully. Cooperation betwee
volved IRIS project partners Municipality of UtredMeDriveSolaand Civity is esta

lished, leading to task and budget assignment and planning. Also procuremg
equipment (parking sesors) and cooperation with Communithings is establish
The first sensors are put into place and monitoring starts further conclusions c:
drawn.

Expected impactA data service will contribute to a more efficient use of the charg
infrastructurein Utrecht and beyond. Thereby contributing to lowering the costs
charging infrastructure and optimizing charging services foreers.

Measure 1: Monitoring £
Mobility with LoRa ne
work

Deviation to GA no deviations

Brief summary In two coecreation workshops functional specifications for a sm
pedestrian crossing have been set. Technical specification of the crossing gmd
post has been done. Early 2020 the smart street lighting and the crossing will
into place. A seand trackhas been opened in this measurelhe municipality of]
Utrecht is currently facing the procurement for replacement of 60.000 lamp p
within the city. A tender will be put into the market. The municipality of Utre
wants sensor and connectivigervices to be a part of this procurement. The city a
at deriving lessons from the IRIS project to put a successful tender into the mark
the 60.000 lampposts.

Expected impactData collected through these sensors should be used to enh
data driven district policies aimed at reducing/minimizing problems faced by,

Measure 2: Smart Streg
Lighting  with  multi
sensoring
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Demonstrator In a nutshell

citizens in public spac&uture connectivity services promise a new business m
for the operation of streetighting

Deviation to GAno deviations

Measure 3: 3D Utrech

Brief summaryA '3D City Information Model application' for the Kanaleneilarsd di
trict in Utrecht has been developed. This model is a detsed 3D representation of
the district and provides insight into the energy performance in Kanaleneilemal.

appd a A2y 2 aasyevalapddéThe appasmed at increasing the involvemer
of citizens in the changes and new projects in their neighbourhood. The app wag
developed and tested among a limited number of users.

City Innovation Model

Expected impact3D visualization that potentially can quprt integrated city pla-
ning and promote the involvement of citizens. Experience shows that participatio
leads to better projects, better considerations and decisioaking and more suppor
for finally selected solutions.

Deviation to GAdevelopmenton the 3D model has been slower than expected. TH
development of a new Urban Planning Vision for de city district and a Living Lab
GhY3ISOAYIEAOAEAASE ONRY3I |y 2LII2NIdzyAd
Model within a participative planning devegment.

Measure 4: Monitoring
Grid Flexibility

Brief summaryFor the implementation of Grid Flexibility Services the assets neq
be installed. The energy storage battery will be installed Q1 2020 meaning se
will start summer 2020. Progress fr has been implementing the necessary ds
connections.

Expected impactThe potential of flex services is reducing effect on peak loads in
grid and in the future avoiding heavy grid investments, optimization of the use of
local renewable energgndtherebyreduce climate impact.

Deviation to GAthe battery and P\solar installation (TT1) have been delayed.rEng
gy data services are dependent on the hardware instalment. This will be finished
of Q1/beginning of Q2 in 2020. Then smart eneadlgia services will be implementeg
based upon the congestion management.

Measure 5: Fighting Ene
gy Poverty

Brief summaryA challenge/tender for Energy Poverty Services has been put into
YFEN] Sid ¢KS OKIFftfSy3aS RARY itafRdchudiiyN
the smart in home energy manager TOON (TT1) will be developed together with
co.

Expected impactThe objective is to develop a data service for tenants of housing
corporation BeEx, which gives them control over and/or betterdenstanding of

their energy bills, resulting in reduced energy bills and increased disposable incq
of tenants.

Deviation to GAno deviations

D56
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1 Introduction

1.1 Scope, objectives and expected impact

Objective of this deliverable is to provide a detail@eerview of theactivities for TransitiorTrack #4
within the Utrecht demonstrationThe deliverable is aimed at giving insight into de progress made on
the diverse data services developed within the IRIS project in the demonstratiorKaresdeneiland

Zuid in Utrecht. It helps other lighthouseies and following cities within the IRIS project to see and
learn what possibilities for services are and how they can be replicated. Within TT#4 the following se
vices are being developed:

Measure 1: Monitoring #obility with LoRa network
Measure 2: Sma Street Lighting with mulisensoring
Measure 3: 3D Utrecht City Innovation Model
Measure 4: Monitoring Grid Flexibility

Measure 5: Fighting Energy Poverty

= =4 =4 4 =9

1.2 Contributions of partners

Key partners in TT#4 are listed below, next to these partners several other partner are involved for the
individual data service.

Municipality of Utrecht TT#4 lead and data service challenger
We Drive Solar Data service challenger

Bo-Ex Data servicehallenger

Stedin Data service challenger

Utrecht University Data service manager.

Civity Data service reviewer

D56 Dissemination LevePublic Pagel3of 68
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1.3 Relation to other activities

Wh1 WP9
Transition KPls and
SR monitoring
Description of transition Selection of KPIs and
strategy including pre-pilots description of monitoring
(STRATEGY) approach (STRATEGY)

WP3 Task 5.1
Business <> baseline/ambition Task 5.2
models barriers/drivers

WP6&7

Joint approach
with LHs Nice &

coordination

Interviews with IRIS

partners (ambition, barriers . i Gothenburg
& drivers) Deliverable D5.1 Deliverable D5.2
Description of baseline, Description of governance,
ambition, barriers & drivers planning & financing of the
of Utrecht demo (WHAT) Utrecht demo (HOW)

\ /

Task 5.3-5.7

5 Transition Tracks

Deliverables
D5.3-D5.7

Launch of TT#1-5
demonstration activities (DO)

Figurel Relation of Deliverable D&to other activitiesn the IRIS project

1.4 Structure of this deliverable

This document contains the overall starting points for TT#4 activities, vifétidea description of the
demonstration in a nutshell, the baseline for TT#4 and the organisation of W chapter 5, the five
measurementswithin TT#4 are explained and the resuishieved until month 24eported. Chapter 12

O2y il Aya GKS SGKAOIt NBIdANBYSyita ¢SQ@S (2heRSIt ¢
last two chapters holdhe output to the other Work Packagesasll as a conclusion and next steps.
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2 Demonstration in a nutshell

GA#774199

2.1 Ambitions for TT# 4

TheDoA stateshat Utrecht has theambition, through crossutting open ICT to enahle

(a) the integration of the IRIS solutions, maximising egffctiveness of the integrated infrastructure.
Next, open IGBystems, open application program interfaces (APIs) and standards provide

(b) the City Innovation Platform and

(c) meaningful information serves for households, municipality and other stakeholders,

(d) together allowing for new business models.

The objective is to develop services linked to the measures list€dbile2.

Table2 Ambitions TT#4aid down in the Grant Agreement

Services linked to: 2017 2018 2019 2020 2021
Measure 1: Monitoring #obility with LoRa ne L .
work specification  co-creation demo demo  demo
Measure 2: Smart Street Lighting with mult L .

. specification  co-creation demo demo  demo
sensoring
Measure 3: 3D Utrecht City Innovation Model specification  co-creation demo demo  demo
Measure 4: Monitoring Grid Flexibility specification  co-creation demo demo demo
Measure 5: Fighting Energy Poverty specification  co-creation demo demo demo

Data services are following on the development of the measures in other WPs. This dependency makes
that some of the services have had less progress than was hopethtde3 presents an updated ove
view of the ambitions.

Table3 Updated ambitions overview

Services linked to: 2017 2018 2019 2020 2021
Measure 1: Monitoring EMobility specification co-creation implement- demo demo
with LoRa network P tion
Measure 2: Smart Street Lightir e . co-creation

: . . specification co-creation o demo demo
with multi-sensoring specification
Measure 3: 3D Utrecht City Innav L . develm-

. specification co-creation demo demo
tion Model ment
Measure 4: Monitoring Grid Flex e : develm-

- specification co-creation demo demo
bility ment
Measure 5: Fighting Energy Povel specification co-creation  co-creation  demo demo

D56

Dissemination LevelPublic
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2.2 Demonstration area

The demonstration area fall 5 transition trackss situated in the district of Kanaleneilaaid in the

city of Utrecht and theneighbouringarea Westraven. This is a residential area of 64 hectares situated in
the Utrecht CentréeVest area, just southast of the historic city centre and the Utrecht Central Station.
Two largeOl yI fa O0KSyOS WOl yI f ohkeiof whigiRused interNideRy tryfigighti K S
transport (AmsterdanrRhine Canal)Development of the datservices is not strictlyimited to this
demonstration area.

e —

&
-7

Figure2 Location of the demonstration district Kanaleneiland Zuid and Westraven (yellow hatched).

Source: Utrecht op de Kadnttp://kaartenutrecht-gemu.opendata.arcgis.com/

2.3 Integrated Solutions in TT#4

The IRIS proposal distinguishes 4 Integrated Solutions (IS) in TT4:
1 1S41: Services for Urban Monitoring
1 1S42: Serwes for City Management and Planning
1 1S43: Services for Mobility
1 1S44: Services for Grid Flexibility.

In 1S41 two types of services are integrated into the CIP: multisensoring in smart lamp posts dad trac
ing use and misuse of Edrkingbays.

D56 Dissemination LevePublic Pagel6 of 68
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In 1S42 3D City modelling in combination Energy Data Services are used to engage citizens and which
can be used by urban planners to design the. city

In 1S43 different datasets are integrated to track at city level use of differemability solutions like
WeDiiveSolarcars, electric buses and possibipikes

In 1S44 the USEF and GoPacs Framework will be demonstrated as a means to optimize grid flexibility,
characterized by smart management of-pahels, stationary battery storage and \E®&carbatteries
andpossibly hybrid heat pumps

Figure3 shows how thedevelopment of the dataservices in linked with the demonstrator in transitions
track 1, 2 and 3,ra the citizen engagement activities in transition track #4. The figure reveals that the
development of the dataervices isn integral part of the Utrecht demonstration.

Smart Sreet

=4 Lighting with
@multi-sensoring
. ‘ ' 3D Utrecht Gty
Innovation

Monitoring grid
flexibility

Figure3 Linkage between dataerviceggreen boxesand demonstrators in Transition Track 1, 2 and 3, and the
link with thecitizen engagement activitie3ansition Track #5

2.4 Deviations according to the Grant Agreement

- Measures 1: delay in time caused by slower progress in the development ofidtee
connections needed. Demonstration will start early 2020.

- Measure 2: delay in time

- Measure 3development on the 3D model has been slower than expected. The development of
I ySg ! Nbly tflyyAy3a zAaA2Yy FT2N RS OANMY IR ALayl N2
portunity for the further development of the 3D City Model within a participative plannieg d
velopment.

D 5.6 Dissemination LevePublic Pagel7of 68
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- Measure 4: the battery and Pd6blar installation (TT1) has been delayed. Energy data services
are dependent on the hardware instalmerithis caused a delay on the implementation of the
services. This installation whle finshed Q1 or Q2. Implentation of energy services are planned
in Q3.
- Measure 5: A challenge for Energy Poverty Services has been put into market. The challenge
R A RdéIRer a satisfying solution. Together with Enetiee municipalityand the EnergieBox a
different approach using the smart in home energy manager TOON (TT1) will be developed.

D56 Dissemination LevePublic Pagel8of 68
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3 Baseline [/ Drives and Barriers for
TTH#HA4

3.1 Baseline

The City of Utrecht hasarked on an open data strategy since 2015. The strategy is based on actively
involving city partners with open data needs. Utrecht collects and shares urban data by means of an
open ICT urban data platform (utrecht.dataplatform.nl), offering more thand#@ sets and data se

vices for policy development and urban planning processes. Utrecht also shares real time data on
dataplatform, for example about the availability of parkibgys for disabled people.

3.2 Drivers and Barriers
Drivers

- The demand for data and information services has been on thévriszent years. This demand
is driven forward by the development of kedchnologies, energy en mobility transitions, new
data connection services (5G) and data driven pal@yelopment

- These developments drive the implementation of an array of sensors, data streachgm-
nectivitydevices in and around public space.

- When these data streamspnnectivity services and sensors can be connedtezly provide a
fertile ecosystem for new namingful informationand dataservices for households, municipality
and other stakeholders, together allowing for new business models.

Barriers

- Connecting the dotsuntil now data and sensor services have been singly developed. Fdr deve
oping additional d&a services with added value integration of data streams is needed. The cu
rent open urban datelatform contains mainly static databases. Foeaningfulservices real
time or nearly real time data must be shared in a safe, accessible and reliable manner.

- Legalbarriers GDPR compliance sometimieshelieved to complicate data exchange needed for
new data services. Also issues on datenership and regulating data accessibilitp a justand
legal manner can be complex.

- Organisational barriersthe Cityrinovation Platform can overcome many barrieBairespeci
ly in earlier development stages of the productig difficult convincing data owners to put data
into CIP as advantages of the CIP only become more apparent when more data sources are ad
ed.

- Tedmnicalbarriers Different datasuppliersuse many different data formats and data protocols.
For fluent data exchange market data standards and protocols are needed. In some cases these
standards are available and need to be implemented in the CIP.

D5.6 Dissemination LevePublic Pagel9of 68
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4 Organisation of work

As a large number of partnens the Utrecht lighthouse city is involved in the development of the data
services, we defineda clearprocess for the further definition and development of the datrvices and
definedrolesin the devebpment processThe format for the development process for each of the data
services is outline belo and includes four major steps (segure4).

Definition of "problem™ and
(] [EN T Ne AT le [l Rell @Y ogether with stakeholder define "problem”

Requirements (PoR) uEstablish projectteam
L LU RIS CLC e ey oflf applicable) determine criteria for market party

Selecting (market) uParty developing the solution can either be
party to develop a 1) IRIS partners, 2) be selected through
solution tendering proces, or 3) through challenge

(Market) party

develops solutions

Solutions is
demonstrated and

results are evaluated

Figure4 Outline for the process for the development of dagavices

We furthermore defined the following roles in the development process:

9 Data service challengerhis is the party that ultimately contracts the service. Thissdu# have to
be the user or end user, e.g. in case the citizen is the end user.

9 Data service managerthis is the person responsible for coordinating the establishment of all data
services within IRIS. That includes: Ensuring that the challenger fasdaisise details the requer
ments sufficiently in the PoR, setting out the challenge so that possible providers within or outside
the IRIS ecosystem can submit an offer, secure selection provider, etc.

9 Data service reviewePRerson responsible for guara#ing development of services connected to
the CIP.

Key partners in TT#4 are listed below, next to these partners several other partner are involved for the
individual data service. These partners are listed in the separate chapters on theedaiges irthe

next chapters.

Municipality of Utrecht TT#4 lead and datservicechallenger
WeDriveSolar Data service challenger

Bo-Ex Data service challenger

Stedin Data service challenger

Utrecht University Data service manager.

Civity Data servicegeviewer
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5 Measure #1.:

Monitoring E -
Mobility with LoRa network

5.1 Specification s

Deploying and operating EV charging bays is a substantial investment, which requires the most optimal
and efficient use for a feasible business case. In the current situation it is not possible to prowiaie EV
users and charging pole operators with infation about rightful or illegal usage of the parkibay.

The aim for thisise casavithin the IRISproject is to create insight in the efficient) usage of parking

bays and charging infrastructur@his insight is useful for sevestbkeholders

T

EVfcar usersEV drivers want to be able to make use of an EV charging pole without being ¢enfron
ed with real life situations as arriving at a charging bay, which was indicated to be free on a route
planner and/or mobile app, but is in reality occupieddnother car that is not using the charging
pole.

Municipality. The municipality has to make a traffic rule for every charge pole installed on a public
parkingbayto reserve the parkindpay for chaging. It takes about 4 months to implement the rule
andtKS 024G 2F SI-OrR NHADSur?dIR®Bneve puldioichatgers will be put into
place over the next 5 years. The municipality wants to investigate if chargers can be put into place
without the traffic rule. By measuring how oftenl$a occuption by a norcharging car is at hand a
traffic rule can be implemented after installation during exploitation of the charger.(Thele&i-Q a
mate is that only in 10% of the cases a traffic rulactsiallyneeded.

EV charging pole operator$he businessf the EV charging infrastructure providers is generating
revenue from providing electricity for charging. They are looking for maximum use of their infr
structure (note: this is the current dominant business model. In case of V2G charging additional re
enues will be generated by delivering and storing electricity inbery of the electrical vehicle to
balance the grid, i.e. providing flexibility to the grid).

Enforcement & surveillangaficers Enforcement & surveillance officers of the municipality age r
sponsible forenforcement of themunicipal traffic decision for parkingays reserved for EMJUnder

this decision enforcement officers have the authority to furgers of the parking bay that are not
connected to the charging pole.

alleen voor
opladen

elektrische

voertuigen

.

Figure5 EV charging pole in Utrecht and the traffic sign for charging

D5.6 Dissemination LevePublic Page?1of 68



:':. | RIS GAHT74199

', Integrated and Replicable Solutions

S, :‘ L4 for Co-Creation in Sustainable Cities
-

Monitoring rightful use of the Charging Bay

A sensor will be placed in the parkibgyto measure usage. By comiig the data from the parking
sensor with the data from the charging pae informationservice emergesmonitoring the rightful use

of the charging bay. Theaunicipalityof Utrechtand the Charge Point Operataish to better under-
stand the problem ofnefficient use of the parking bay. This service allows identifgimd) quantifying
inefficient use of the parkingays when the charging bay is occupied but there is no connection with the
EV charging infrastructur@he aim is to investigate if the city can put public chargers into place without
making a specific traffic rule for each charging baynoyitoring false usage. This potentially safas
vestments in time and money for taking 2.500 traffic rules andstile efficient usage of the chargers.

Potential other services include
1 Law enforcementWhen a traffic rule is implemented, the sensor data can be usedhforming
officersabout a vehicle using the parking space without a charging activity that tobkotaken
L  OS® ¢KAa ASNBAOS Aa FAYSR 0 | @2ARAYy3I F2aaif
without connection to the charging pole or no ongoing charging for a configurable time.
9 Authentication authentication of the user with the paimkg sensor to check for eligible use of the
parking/charging facility. Nealigible use can also trigger tlodficer for control and/or fine.
1 Maximum charging durationsusers andofficersare informed when the maximum charging dur
tion is reached, and thenaximum duration is exceeded. This has been requested by enterprises
lately to ensure that with the limited amount of charging poles on their premises, multiple vehicles
from employees can recharge during the day (and not a single vehicle occupyincgateefspthe
FdzZf f RFER0O® hoDA2dzaf dazi NIBSKSAGE CGRQIEYR NAf2ad2 LI & (2 ¢
1 Specialparking tariffs tariffa F LJLJ & F2NJ OKI NAAYy3AZ odzi 2y O0S OKIF N
kicks in. Through the City Innovation Platform data can be provided matidi of the parking s&
sion, so the EV charging provider can charge for the electricity charging as well as for the parking fee
(entire parking duration, or parking duration minus charging time)

Note thatthis is a list of potential services, whidbesnot imply that these willbe developed. It shows
the opportunities of combining data for the development of new services.

5.1.1 Technical specifications (hardware & software)

Parking Sensors:

The LoRaWAN 4dground parking sensor is equipped with triple detecttechnology- magnetic, ulta-
sound and infrared detectioq in order to increase the accuracy. The sensor is equipped with a esplac
able battery (note, other suppliers require replacing the entire sensor including electronics).

Speed of detection: The ssor performs measurements with a frequency of every 0,5 seconds. The
parking sensor therefore detects a quick vehicle rotation, namely a car leaving (carl) and another car
(car2) entering the parkingay within 5 seconds. This is important to ensure cas 2ot charged for
parking duration of car 1.

D5.6 Dissemination LevePublic Page?2 of 68



o
C i,
ey

| )
{'”o

IRIS GA#774199
forGo-Creaton nSustainabl Gt
At vaodai systen Flush mounted
e il Technologies : infrared, ultrasound, magnetic
Ao 98% detection rate
5to 7 years replaceable lithium battery life
Dashboard alarm in case of failing sensor
LoRa, LoRaWAN, NB-loT
868 Mhz(EU), 902-928 Mhz (US)
Protection grade : IP67
High protection against mechanical and chemical
B influences
N 1024 kb EEPROM
Figure6 LoRa Parking Sensor
Charang poles

Thechargingpoles used are the public chargers put into place by consortium pavifefdriveSolar The
specification requiremerstare specified by the PoR of the municipal concession for public chargers. For
data processing the OCPI standard is implemented.

N et

Figure7 WeDriveSolar public charger in Utrecht
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Datainformation services

Using the City InnovatioRlatform (CIP)the data from the sensors anthe connection status is ¢o-
bined. To integrate the sensor data into CIP a specific API is devddgpBdS project partner Civityo
integrate connection datanto the CIP the standard protocol OCPI is usElis allows the CIP to obtain
data not only from the chaigg poles used inthe IRISroject but also from all available public chargers
in The Netherlands enabling many other services.

Within this project data analysis will be done using Ercaimila software. When other services are
developed a dashboard might a useful amful

5.1.2 Procurement of equipment and/or services
Parking Sensors

In total 40 parkingsensoswere purchasedrom Communithings. Thewere selected because théave
experience in Utrechwith placement of parking senso(80 similar parking sensomsere placed at
parking bays for disabledgarkingbays). Total costs for these parking sensors ar£0.000and a service
FSS 2F € wupn LIS HEcERnded Kydhe ElecBic Mobilifyap@didinf the municipality
of Utrecht.

Charge Poles

The chargers are procured by the cities CR@DriveSolaand placed within the concession for the-o
eration of public chargers within Utrec®tpublic space.

Datainformation services

The data is gathered in the CIPIRfSproject partner Civity. The initial information serviisecollecting
the data real time and report the different statuses of {fmisusage of the charging bays each month.
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5.2 Societal, user and business aspects
5.2.1 Citizen engagement activities
No citizen engagement activities are foreseen yet.
Integrated Solutions Mapping Exercise
Citizen ’
z Y Datadienst
Touchpoint/ Monitoring Wl Srmart hybrid | TOON smart | Fighting
Service Grid 4-> eation of ne R
. L il street lighting meter Energy
Design co- Flexibility prod P
. overty
creation
Monitoring m':'e""ica.' i VRnew | 3D Utrecht
emobility with forge poin ACDC home and City
X LORA | recar: homebox destrict Information
Citizen network 5 on fo ocation vs experience | model
Touchpoint 3> D sersingerye LR
Adopti 5 - -
option T Smart Heating Electrische V2G_E bus
ventilatie V2G Car en sempe_! [
edra App subscription
9 g WeDriveSolar model
Solar
Citizen 2 solar panels in | verhicle to grid NZEB
Storytelling demo area charging for e- | refurbishment
bus
electrical District Energy Stationary low Community
Citizen . building by
Awareness 1-=> ma_lntenance Management energy storage te-_mperat_ure change
vehicles Bo-Ex System garage boxes | city heating agents

Figure8 Position oimeasure#1n the participation ladder

5.2.2 Business model

The aim of de current experiment is to investigdta specific parking decree/rule is neededich era-
blesthe municipality to reserve public parkimgys specific for the charging of electric vehiclesr ee-

ry chargercurrently put into place suchmle costsk 6 2 dzii -ee
GN> FFAO

F2N) GKS

02

Other to be developed services might increase further income.

€ - pasitiva iR this case.

5.2.3 Governance

AAIY D

o /mmle.lARINdnal cosise
Ly@SaaySyi

Ay

MPp N

(KS aSy2NJ Aa

Municipality of Utrecht grantsthe concessions to place public charging poles. The concession for 2019
was granted tdNeDriveSola(for 2020- 2024it is granted toAllegg. Their tasks for development of this
service includgl) determiningthe charging locationand(2) taking the traffiqule.

WebDriveSolars the concession holder for the chargimgiesin this pilot. Their tasks includ@) realisng
loading locations and (2)nlocking availability data of the chargipgles in the trial via OCPI (through
Last MileSolutions)
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Communithings is the manufacturer and supplier lo¢ tsensors. Their tasks include (i3tallation of
the sensors in the road surface and (B)acking the data from the sensors to Civity.

Civity is operating theCity Innovation Ritform on which the data flows of the sensors and charging
poles are combined to create different statuses. They are responsible for the live nmngjteending
push messages and reports.

KPNServices thé.oRa networklelivering the data connection to the sensors.

5.3 Impact assessment

5.3.1 Expected impact

The data service will cotribute to a moreefficient use of thecharging infrastructure in Utrecht and
beyond. Thereby contributing to lowering the costs fbarging infrastructure and optimizing charging
services foe-drivers.

5.3.2 KPlIs

No specificYt L Q& | NBT5.RERE yBRLARBNF2NI G KS OKI NHAyJa-AY TN &

ble D5.5 (TT8 Smart emobility). In the next paragraph evaluation point for monitoring the results of
the pilot are defined.

5.3.3 Monitori ng plan

Figure9 provides an overview of the data that will be geated and disclosed on the CIP. The sensors
measure whether a vehicle occupies the parking space. This status is transmittedG@tRtBasd on

the data form the chargeoint (Last Mile Solutions)he system then verifies whether there is actually a

car connected to thehargepoint at that moment. Together, these data streams result in the following
statuses:

1. Chargindocation unoccupied: dlvehicle, no connection;
2. Chaging location incorrect use:eiiclein place no connection;
3. Chargindocation correct use: &hiclein place and @onnection.

When connecting or disconnecting a vehicle, all three statuses are scrolled through. In ordeptihé
data clean, some adjustments are made to the display in the reports:

1 When a vehicle arrives, théagus will always be set to 2, because it takes some tioneonnectthe
vehicle.Satus 2is reported when no vehicle is connected within five mirsutéd/hen vehicle is oo
nectedstatuschanges te.

1 The same applies when an electric vehicle leaves the charging locatains?2 is reportedif the
charging location has not changed to status 1 within five minutes.

1 Each chargingole has two sockets antivo associated chargingoles with sensors. A user canrco
nect his vehicle to socket A, bioé parked o sensor B. In the report, th@eket and parking bay do
not have to match, buinsteadthe number of occupied parking bays asalckets in use are mea
ured.
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___________ Solutions
OCPI
Connection

Status park bay A
Status park baj

Occupation bay A & B

Pak bay A Park bay B

Figure9 Overview of the datatreams that will be generated

Civity will build a dashboard, which will show thé A @S¢ ail Gdza |G GKS RATFTFSNEB)
to the live monitor, Civity will produce weekly short management reports with the usage statistics of the
loading locations. This is includes:

1 Number of loading transactions at the loading locations.

Number of times and percentage of the total number of loading locations times status 2.
Number of times and percentage of the total number of loading locations times status 3.
Number and duration of status 2 per loading location.

Number and duration o$tatus 3 per charging location.

= =4 =4 =4

For evaluation of the pilot théollowing results are expected.

- Expected false use of charging bays with traffic rule = 20%

- Aimed false use of charging bays with sensor and no traffic rule = 25%

- Aimed false use of chargj bays with sensors and with traffic rule and additional ¢éaforoe-
ment= 5%

Monitoring starsin January 202@nd datawill be collected for at least ears After 3 months geneta
ed data will be thoroughhanalysedand decision will be made on potential development of a data
service.

5.4 Commissioning Plan

Focus until the end of 2019 is:on

I installation of the sensors;
9 collecting and disclosing data on the CIP;
1 providing the EV pole operator with information on tfrais)use of the parking bays;
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After evaluation of the monitoring data (beginning of 2020) it will become clear if misuse of parking bays
is a big problem or not. This will also be point in time to see what-steices could be develop by
combing different data sources. This process will be further detailed in 2020.

Table4 Commissioning plan measure#1

Phase Activity Parties involved Responsibility

1 Design Set up Po- Municipality of Utrecht Municipality of Utrecht
gramme of R- Civity
quirements WeDriveSolar
Set up prelim-
nary design

2 Engineering Civity

WeDriveSola(Last Mile Solutions

3 Contracting = Contracting Municipality of Utrecht Municipality of Utrecht
subcontractors = Communithings

4 Realization | Installation Sa- | WeDriveSolar Municipality of Utrecht
sors Communithings
Installation Civity
Chargers

5 Testing Testing data WeDriveSolar Municipality of Utrecht
connections Communithings

Testing sensors, Civity

6 Completion | Monitoring Municipality of Utrecht
Civity

5.5 Implementation of the measure: planning and progress

5.5.1 Planning of activities

The measure is implemented in 3 phases. Installation is finished January 2020. Monitoriephnel
tion is due Q3 2020.

Table5 Timing of activities of measure-Monitoring EMobility with LoRa network

Part Ready

Phase 1: Preparatio& Realization Jan 2020
Determine locations and setups August 2019
Installation of sensors December 2019 Januari 202
Link Backoffice LMS and Civity December 2019
DescriptionGDPR compliance September 1
Phase 2 : Operation & Monitoring July 2020
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Report Jan- July
Progress consultation Jan- Jul
Phase 3: Evaluation August 2020
Qualitative with stakeholders August2020
Deliveryreport September 2020

5.5.2 Planning of costs and (equipment) investments

Ly@SaildySyida Ay aSyaz2NB NBE R2yS vo YR vn HAamMdpY
QELX 2A Gl GAZ2Y O2a&aiY € fopthe bacBSfitk s€rRigfsi K a Sy a2 NJ a4 SNIBA O

5.5.3 Progress achieved up to M24

Pilot started in May R19. The following actions and results have been achieved:

- Projectplan (july 2019)

- Ordering Sensors (august 2019)

- Location selecton (august 2019)

- LoRa connections KPN installed (November 2019)

- Installation 10 sensors (December 2019)

- CIP connection Last Mile Solutions (December 2019)
- Installation 30 sensors (Januari 2020)

5.6 Conclusions

Sofar, the pilot is developing successfullyooperation between involved IRIS project partners Munic
pality of Utrecht, LomboXnet and Civity is estdi#id, leading to task and budget assignment anahpla
ning. Also,procurement of equipment (parking sensors) and cooperation with Communithings Is- esta
lished.After the sensors argut into place and monitoring starts further conclusions can be drawn.
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6 Measur e#2: Smart Street Ligh t-
Ing with multi - sensoring

6.1 Specification s

The GA stated theobjective to introduce Smart Stredtightingin KanaleneilanéZuid, which encm-
passes equipping lamposts with smart multsensors. Data collected through these sensors khbe
used to enhance data driven district policies aimed at reducing/minimizing prolieres by the cit-
zens in public space.

The municipalityof Utrechtis currently facing the procurement for replacement of 60.000 lgyopts
within the city. A tender will be put into the market. The municipatifyUtrechtwants sensoand can-
nectivity servicedo be a part of this procurement. The ciyms at deriving lessons from thRIS project
to put a successful tender into the mket for the 60.000 lampposts.

Lamppost as a Modular Hub

To develop new and innovative sensor and canivity services on lampostsit is necessary to rethink

the lamppost as a Modular Connectivity and Sensor Hub. The hub is a completely modular structure and
can accommodate various functions. Parking-m
chine, e-charging point, public market electricity
supply, event connection electricity supply, axle
load measurement, smoothness measurement,
neighbourhood AEDstreet lightingfixture, can-
era for surveillance, camera for environment, all
kinds of sensors radar, 5G antenna and equH
ment. The hub has an electricity connection and
fiber optic connection. The hub has beearefully
designed and fits the street scene.

6.1.1 Technical specifications
(hardware & software)

Measure #2 is developing thstages:

1. Pilot SmarLightingKanaleneilaneZuid
2. Tender citywide 60.000 Smart Lamppost

Sage 1: Pilot Smart Lighting & crossing

To establishi KA & 202S0OGA@GS
ONRaaAy3E oAt 0S NE
including the following design elements:

| _rsann

I YadzA

1 A smart pedestrian crossing with luminous white strips with LED lighting. Sensors that detect the
proximity of trafficand pedestrian control the light.
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