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1 About this Document

1.1 Role of the deliverable

This delivery has the role to document the “what baw” of the installed hardware and software at
the users trial sites. Additionally to this destidp of the integration process all restrictionthei of
technical or legal nature classified by countrpetyf user or a single user is addressed, discassbd
ways to overcome described.

1.2 Relationship to other CoSSMic deliverables

D5.3 is strongly correlated with D5.1 which alrealscribes the trial users of the City of Konstenz
Germany and the Province of Caserta in Italy wittirtinstalled PV systems and lists the users and
their selected equipment as foreseen for the iatiegrinto the trial for each user’s site.

Furthermore D2.1 and D2.2 give overviews how theempital trial users are integrated and what
technologies are used and the requirements ofses as worked out in workshops. D2.5 focuses on
the community building.

First D3.1 describes the technical architecture B its realised implementation.

During the project work it turned out for practicahsons that the documentation of the developed
software and the integration of the database ®nibasured data are much better classified in the
deliveries of WP3 and WP6, respectively, wherertievelopment has been done.

The software development and implementation is mharued in D3.3 section 5 Software modules and
the topic database of measured data in D6.1 settioHandling of the measured data.

1.3 Relationship to other versions of this deliverable

No review of final version foreseen.

1.4 Structure of this document

Chapter 2 describes the system integration atsbesites, chapter 3 the application of the equigme
and chapter 4 the installed equipment at thedria$ of the City of Konstanz in Germany and the
Province of Caserta in Italy. Chapter 5 summaratkgnforeseen local, facility and technical
dependent restrictions and obstacles (and is eateby the report on legal boarders and
confinements). Chapter 6 reports on the trainintpefinvolved users at the two trial sites and is
followed by a final summary.

608806 CoSSMic 5 of 34



,/,—o CoSSMic D5.3 Report on completed configuration of micro computers, software and hardware installation
N

2 The system integration at the user site

2.1 The Raspberry Pl as the home gateway

The procedure for the system integration at the sigewith and also without a PV installation is
worked out in a common way which can easily beestigped for a future third party installation
procedure. Once the process is developed it capplesd as a master plan by “copy and paste”.

The user households are equipped with additiorralMere for measuring, controlling and optimising
their energy consumption and generation. The cgieite of the developed system is a Raspberry Pl
embedded computer (Figure 1) installed in the hooisks or commonly spoken user’s electric

cabinet with connections to the meters of the hioolsie PV and storage, if applicable. The Raspberry
Pl acts as the data control and management cesideithe local micro grid and is the household’s
digital representative, a CoSSMic client, also dial as user, in the community. Therefore a
connection to a local network is needed, to allogvgystems visualisation for the households’ weser,
well as his instructions. Further, a connectioth®internet needs to be established, through whieh
client is able to communicate with the CoSSMic diearver. This connection to the neighbourhoods
cloud allows the communication and exchange witleoCoSSMic users, as well as external services.

Figure 1: Left: The Raspberry Pl mounted in a houshold's electrical cabinet. Right: As a demonstrator
It is connected to the internet and offers interfaes for a wide range of sensors and actuators, incling
smart meters, wireless plugs and thermometers.

In a first installation round in the year 2014 waththat time up to date and on the market availabl
version of Raspberry PI-1 we found out during thgaing project work, that the computing power
and the SD-card storage volume could be a limi@ogor when it comes to run the entirely developed
MAS software routine with the task scheduler orheambedded computer locally. As development
on IC hardware equipment obeys very short timeogsrivith the challenge for the next generation to
be better and cheaper we could exchange the éirstrgtion Raspberry PI-1 by a Raspberry PI-2
which came on the market in February 2015. Thig gereration computer was offered at the same
price level of about 30 € but with an increasehef processing frequency from the power of a single
proc%ssor with 700 MHz to four parallel processir800 MHz each and a doubling of RAM up to
1GB:

In a second installation round successively alldRagy PI-1 have been exchanged by a Raspberry
PI-2, i.e. when we are talking about Raspberry @hwean always a Raspberry PI-2.

*https://www.raspberrypi.org/products/raspberry-pigdel-b/
2 http://raspberry.tips/raspberrypi-einsteiger/ustbiede-zischen-raspberry-pi-1-und-raspberry-pidietail/
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The software installation on the Raspberry Pl scdbed in D3.3 under 6. Installation, deployment
and configuration guide and 6.1 Installation of sbéware on Raspberry PI

Raspberry Pl image preparatiohfips://bitbucket.org/cossmic/developer-
guide/wiki/Raspberry%20Pi%20image%20preparationskdwavn-header-3-dependencies

And the local installation of the multi-agent syat@MAS) at:
https://bitbucket.org/cossmic/mas/wiki/Home

The installation procedure for software runningeach Raspberry Pl can be applied with small
adjustments for the integration of all private, fubnd industrial users. The selected hardwark wit
all necessary technical details is described irL38ction 7.2.2 Device integration, and summarised
together with the selected integrated softwareoituchent D3.1 section 7.2.8 Technology baseline for
CoSSMic, Table 6.

Figure 2 shows a schematic view of the establis@i@darchitecture as implemented into the

CoSSMic trials. A variety of integrated devices ar@aged by the device management, which
receives commands from the MAS and hands themforvexecution via the task manager. All the
three components, the device management, the tas&agament and the multi-agent system are
running locally on the Raspberry PI together with Graphical User Interface (GUI) which acts as the
interface and link to the users.

Household
Device |[¢—»
Device Y Task Py Multi-agent g External
- Ll - Ll - .
) management management system services
Device <—»

Monitoring and controlling

Graphical User Interface (GUI)

Figure 2: Sketch of the established ICT architectue implemented CoSSMic. The Graphical User
Interface (GUI) is the link to the users. Device maagement, task management and the MAS are running
on the Raspberry PI.

2.2 The categories of users

As users we wanted to win at least twelve resptmgi@rsons with their facilities for each triaksit

with a preference of being already equipped withraning PV system. For the consuming devices we
paid special attention that some of them are abtant with respect to their need and availability a
preferred periods of time, i.e. that these devazesbe regarded as so called shift able loads.
Restriction issues related on the trial sitescthes of users or to single users are addressestion

5 Emerging restrictions and obstacles.

608806 CoSSMic 7 of 34



—o CoSSMic D5.3 Report on completed configuration of micro computers, software and hardware installation

2.2.1 Privateusers

Private users consist of two ensembles of six Hwlds in Konstanz and three in Caserta. They have
different PV related electrical power productioniethis between zero and almost self-sustaining
which feed also into the local power grid. And tlaeg very different in self- and local power grid
consumption.

The private users in Konstanz (KN-07 — KN-12) amthie Province of Caserta (CS-10 — CS-12) are
almost all equipped with a PV installation. Onlyotwsers in Konstanz and one user in Caserta are
without PV.

The list below describes the roadmap how to inghallhardware at a user’s site.

- Check of the internet access either by WLAN or LAN

- Installation of the Raspberry Pl as the home gagewith an own power supply either rail
mounted and connected via a switch fuse or diréot/ power plug.

- Equip the Raspberry PI with the necessary hardieartne communication to the internet, the
local area network of the use site and the comnatinic path with the smart plugs by radio
frequency and the cable connection to the smamnsiély RS485 interface.

- The installation of smart meters of Type Elster A0 or A 1500 for monitoring the
generation and feed in of the PV system and thieeembusehold consumption via RS485 has
been done in advance already by the DSO.

- Installation of rail mounted smart meters with RS4&erface to Raspberry Pl to monitor the
energy flow of consuming devices and batteries whexilable.

- Installation of radio frequency communicating snaltigs for monitoring and switching of
consuming devices.

- Installation of radio frequency communicating sn@mperature sensors for monitoring of
temperatures of heat pumps, refrigerators anddreez

2.2.2 Public users

The integrated public users mainly include schaoterms of their energy consumption and
production - two in Konstanz (KN-05 — KN-06) andlei in Caserta (CS-01-CS-08) and in addition
one public swimming pool in Caserta (CS-09). Tharewing pool has a large PV installation
providing more energy than the demand and theriated schools in Konstanz produce an average of
28% of their electrical demand.

Some of the PV installations are already monitdrngthe private company Common-Link which
makes the PV-yield data available on public hongephttp://www.pvlog.de with a repetition rate of
15 minutes. See for example:

http://www.pvlog.de/solar.phtml?nav=info&lid=nX26{598R2sTt8&profil=7).

Due to legal regulations and on the appeal of #remis of pupils no WLAN based internet access is
available within the school boundaries of the twanktanz schools KN-05/06. Also the LAN access
to internet is restricted to a guest account adogske school authorities running pedagogic networ
which allows restricted cable assisted accessetnternet.

The location of the installed Elster smart meterthé power distribution cabinet, where for techhic
reasons also the Raspberry Pl should be instdlleglavailable access point to the pedagogic LAN,
which is typically in the secretary’s office ortire teacher’s preparation office are rather faryavfia
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at least 50m and must be lockable. So it is radifcult to realize a LAN access by drawing and
maintaining a cable based data connection betweeRaspberry Pl and the specified LAN access.
The internet access of the Raspberry Pl as logaténa electrical cabinet is now realized by a
3G/UMTS USB stick with a pre-paid SIM card (5€/moiiiGB with up to 50Gbit/s data transfer
rate)., which is sufficient for the measured dedadfer when the necessary installed software is
preloaded on the computer before the field indialta

The continuous availability of the gateway, i.lee Raspberry Pl of the users site and the datsfénan
via the Raspberry PI as installed in the electeedlinet is not always guaranteed because of the
electromagnetic shielding of the door looked eleatrcabinet..

We are looking forward to realise the steady usaté&net presence by the following solution:
Additional installation of a Raspberry PI with contous LAN access to the internet. Then the
Raspberry Pl inside of the electrical cabinet closine Elster smart meter is used only for the
sampling and storage and when available transféreoflata by UMTS technique.

The nine public users of the Province of Caseraeaght schools and one public swimming pool have
all internet access.

2.2.3 Industrial users

Konstanz has four industrial users. They have a sp®V production between 4% and above 100%
of their own total electrical demand. Some indasuisers consume the entire energy which is
produced from PV while other industrial users gaveay a portion of their energy production to either
the local public grid or to the neighbouring consusn To date, Caserta will not include industrial
users because none were available with suitablmgt¥llations.

The industrial user sites are all equipped witreagderry Pl as the gateway with WLAN or LAN
access to the internet. All industrial users in gtanz have PV installations.

It turns out that the industrial users show a higlagiety in their technical installations betwesath
other compared to the private users. Becauseofdbi a short introduction comment is been given i
the following for each industrial users. Detailgloé equipment are given in section 4.1.

KN-01:

1xElster A1500 (#71262) with RS 485 was instaledubstitute an A 1500 without RS485 for total
energy measure on the™.June 15, 11am, the right conversion ratio of xaé lbeen introduced later,
a modem interface over which data could be hanayetie local DSO “Stadtwerke Konstanz” was
switched off.

But it turned out that the SWK needs to have ondayaaccess to the meter data via CLO interface
between 00.00-0200am for 15 minutes. ThereforeEster A1500 (#84659) with two interfaces, RS
485 + CLO was installed on the 20.08.15. In thiy @aSSMic should get data access through the
RS485 interface which is open when no data viarijpged CLO interface is transmitted. The exchange
of the Elster A1500 with RS485 by an Elster A150thwCL0+RS485 led to hierarchical conflicts in
the data acquisition.

It needed some effort to bring the system in sera& proposed.

KN-02:

At present for the integration CoSSMic uses a asared smart meter of type Nova 5/1A MID-4L
“Wandlerdrehstromzahler” with a RS 485 interfacecliis connected to a LAN-internet accessed
Raspberry PI

Parts of the consumption device system are alrisadgeen for a user internal optimization together
with a third party company this topic is continuegection 4.1, KN-02.
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KN-03:
This industrial user has been integrated in theesaay like the public users.

KN-04:
At this user site an already existing M-Bus-sysieintegrated via the sequence M-Bus and RS485 —
USB adapters to the Raspberry Pl with internetsgce

In Caserta no adequate industrial user with anaggpijatte installed PV system could be integrated up
to now.
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3 The control and measurement system

3.1 The energy consuming devices

The overall consumption of a single user site im$tanz is measured by summarizing Elster smart
meter of type AS 1440 or A 1500 and in Caserta bgexgy meter of type ZR-HMETER3P-EM
Energy Meter three-phase from 4-noks s. r. L. Wiffick-up coils; 3 pick-up coils are installed befo
and 3 pick-up coils behind the consumer main paxaéte connection. Thus the difference of the
incoming and outgoing power is the user consumpfitie PV generated energy flow will be
measured by a SDM220-Standard smart meter.

@ngnee' @ Modbus

Figure 3: Clockwise from top left: Installed summaizing smart meters in Konstanz, an Elster AS 1440
and an Elster A 1500 smart meter and for Caserta sart meters of type ZR-HMETER3P-EM to measure
the entire user consumption and for the PV generatin, consumption and feed in a SDM220-Standard
smart meter.

The energy flow data of a consuming device, thamhoff switching and also the ambient or freezers
and refrigerators inside temperatures are meagfyrefdcontrolled and transmitting smart plugs and

608806 CoSSMic 11 0f 34
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temperature sensors. In Figure 4 the two typemafisplugs as used in Konstanz and Caserta are
shown.

n.”

Figure 4: Left: Smart plug of type HomeMatic ,Funk-Schaltaktor 1-fach mit Leistungsmessung,
Zwischenstecker Typ E" as used in Konstanz. RightSmart plug of type 4-noks ZR-PLUG-XX-M, ZigBee
electricity meter and remote control plugs as useih Caserta.

At the Caserta trial site amhernet interfacés usedo link a ZigBee network with the external
environment (i. einternet access). In order to bridge larger distarecrepeater can be used to
improve the signal quality and the extension rabgé#) devices are shown in Figure 5.

e

Figure 5: Left: A gateway ZC-GW-ETH-EM modbus ethemet and right: A repeaterZR-REP-E230M,
ZigBee to extend the range and to improve the sighguality, both devices are from 4-noks s.r.l..

When a single device already connected via an ¢wrt-gircuit switch or a fuse the control then the
measurement of the energy flow data can also be bga smart meter of type DRS110M which is
shown in Figure 6 and is equipped with a RS485fiate for communication.
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Figure 6: Array of four smart meters of type DRS1DM (left) and remote controlled switches (right) in
the electrical cabinet of user KN-10.

3.2 The PV installations for self-supply of energy

The following Table 1 gives an overview of the Métiallations only with some technical details
necessary to calculate the PV energy yield

PV
user System
KN-## PV System ID

70x mc (ex)Shell 88W=6.16kWp 100
8x Solarworld SW155W = 1,24kWp 101

01 31x Solarworld SW155W = 4,81kWp 102
Mainauhof - Modulset (1): 63x Aleo Solar A18/240Wp 100
Mainauhof - Modulset (2): 63x Aleo Solar A18/240Wp 101
Gartnern fur alle - Moduleset (1): 38x Ersol E6 &Rower 155A
(155Wp) 102
Schwedenschanke - Modulset (1): 114x Ersol E6 Blower 155A

02 (155Wp) 103
SST - Modulset (1): 18x MHH MHH plus 180, 175 W 100
SST - Modulset (2): 24x MHH MHH plus 220, 220W 101
SST - Modulset (3): 11x Kyocera KC120 102
SST - Modulset (4): 46x Sunways SM210U, 220Wp 103
SST - Modulset (5): 70x Solarwatt Orange 60P 255Wp 104
SST - Modulset (6): 47x Sunways SM210U, 220Wp 105
SST - Modulset (7): 47x Sunways SM210U, 220Wp 106
SST - Modulset (8): 18x Sunways SM170U, 170Wp 107

03 SST - Modulset (9): 21x Mitsubishi el. PV-MF130EA2L 108
Topproof : 6*9=54x Sunways mc, B-class! 100

04 Fasadenanlage: 14*5=70 old Pelworms mc 5~ 101
Ellenrieder - Modulset (1): 64x Aleo AVIM A_18P235 100

05 Ellenrieder - Modulset (2): 63x Aleo AVIM A 18P235 101
Schwaketenstrasse (GSS) - Modulset (1): 24x Aldar& 18/225 100
Schwaketenstrasse (GSS) - Modulset (2): 24x Aldar& 18/225 101
Schwaketenstrasse (GSS) - Modulset (3): 24x AldarS 18/225 102

06 Schwaketenstrasse (GSS) - Modulset (4): 24x Aldar& 18/225 108
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Schwaketenstrasse (GSS) - Modulset (5): 24x AldarS 18/225 104
07 Modulset (1): 10kWp 100
08 No PV installation

Modulset (1): Suntech mc; STP210-18/Ub-1, 2xStrgje 12 Modulen
09 24x210Wp=5.04kWp 100
10 Modulset (1): 54 Module Day4-48Zellen ca. 20018%Wp) 100
11 No PV installation

Modulset (1): 3.9kWp: (3x5) Kyocera 167W 100

Modulset(2): 14x (ex)Shell 88W 101

Modulset (3): 5.2kWp: (3x14) 100W ASE 102
12 Modulset(4): 10x 100W ASE 103

Table 1: Overview of the PV installations at the Kastanz trial site.

An ensemble of PV installations, which are alreadiypduced in D5.1, has been additionally selected
during the project for integration. These PV systatt only as energy supplier to deliver only in
order to increase the entire PV-yield of the Konztaial site.

user PV
KN## Installations kKWp orientation inclination
00-01 4/1 67,5 180° 0/3
00-02 3 70,64 180° 13°
00-03 2 49,14 180° 13°
00-04 3/3 106,5 205° west 0°/3°
00-05 3/2/2 99,84 133°/198°/227° 20°

Table 2: Overview of five PV installations owned byhe DSO “Stadtwerke Konstanz”.

KN-00-01. 67.50kWp 1052.1m?2 "Stadtwerke Konstanz Fahrzeugh@B467 Konstanz
http://www.pvlog.de/solar.phtml?nav=info&lid=aTXC8m5RT901a
KN-00-02. 70.64kWp 404.4m2 "Stadtwerke Konstanz Schwaketénb@db7 Konstanz

http://www.pvlog.de/solar.phtml?nav=info&lid=YK36K®28Ei77eM

KN-00-03. 49.14kWp 275.9m? "Stadtwerke Konstanz Max Strom&¢ef3 Bauteil F' 78467
Konstanz

http://www.pvlog.de/solar.phtml?nav=info&lid=896 R‘8 GMxmXGhk

KN-00-04. 106.50kWp 1640.1m?2 "Stadtwerke Konstanz Materialtag8467 Konstanz
http://www.pvlog.de/solar.phtml?nav=info&lid=6gXHa%scvIs5n5b

KN-00-05. 99.84kWp 607.4m2 "Stadtwerke Konstanz Landratsai®#67 Konstanz
http://www.pvlog.de/solar.phtml?nav=info&lid=VXVOURIKYQKY5B5
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Figure 7: Integrated PV systems of the users KN-0Ofeft) and KN-00-01 (right).

3.2.1 Direct measurement

The standard way is the direct integration of teeris local PV-system through an Elster AS 1440
Smart Meter by the RS 485 interface and a cableexdiion to the Raspberry Pl. The smart meter is
able to measure both the self consumed energy laasuhe feed into the local public power grid.

3.2.2 Data acquisition via PVlog

The PV-systems of public users are already coettddly third party Common-Link AG, see
http://www.common-link.de, which distributes the&b energy production data every 15" via PVlog
on the public homepages of the PV sites.

In this way CoSSMic has the possibility to grab tieasured PV-yield energy data via a parser
software tool from the source code of the htmlrimé¢ page as can be seen in the following cutiout i
Fehler! Verweisquelle konnte nicht gefunden werderfor a PV installation of the user KN-06.

119 <p class="f9">Ertrage gesamt: <b>125.430,01 kWh / 49.087,58 EUR</b></p>
120 <p>¢;r|l:;‘.-[_:-;</p>

120, <p eclass="f9">Uberwachung aktiv seit: <b>15.09.2010</b></p>

122 <p class="f9">Letzte Aktualisierung der Messwerte: <b>4dm 44s</b></p>

103 S

Table 3: Cut-out of the source code of the interngtage of the online PV-yield documentation by PVlag

For a higher time resolution of the measured P\érgynyield of the connected PV systems
Common-Link AG has been asked for an offer of 1B§4tems (for 3x KN-02, 1xKN-05, 2xKN-06,
5xKN-00) with the following response for the invesnt into hardware as well software of altogether
about 10 k€, i. e. about 1000 € for each monitéedSystem:

New System Software: 3800 Euro

APl/Interface: 2850 Euro

Hardware Update: 950 Euro

Communication: 216 Euro/unit/2years = 9€/month

The content of the offer of the Common-Link AG:
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Current and voltage high precision measurement aritbxact time synchronicity via shunt-pick up
system technique in order to calculate the powthiwBO times/s, to integrated these power values
within 1 “ to get the energy value each minute.

We decided noto go for a higher time resolution of the PV-yidlta via PVlog for two reasons:

- We get the weather forecast data every six houtsavdne hour resolution from the DWD.
These data serve as input to calculate the PV-pieédich PV installation as described in the
following paragraph “weather prediction”. Therefdtres sufficiently precise enough in time
when we get the measured PV-yield value every Ihtai We can even use the 15 minutes
measured PV-yield value to build the averaged emdnour to compare the predicted with the
measured PV-yield data.

- The cumulative costs of this third party service @o high to serve in the CoSSMic project.

3.2.3 Weather prediction

The self supply of electrical energy of the intégdausers is based on their own PV installatiorctvhi
is a high intermittent energy source and dependmgrothers on the day time, the season and the
daily weather conditions.

Therefore it is striking to know the weather cormtis already ahead as precisely as possible i orde
to react on the availability of PV the prospect&tighectrical energy amount.

Weather forecasts used for predicting the upcomiigerformance are provided by “Deutscher
Wetterdienst” (DWD). The COSMO-EU forecast model@s entire Europe with a mesh size of 7
km. Thus, it also accounts for regionally limitdthecacteristics. The PV yield prediction algorithsn i
fed with direct and diffused downwards radiatiomasured at a horizontal surface level (ASWDIR_S,
ASWDIFD_S) as well as temperature at 2 m level (N).2

Weather service
computes COSM-EU forecas
v
CoSSMic cloud server
provides irradiation and temperature data
for neiqh*bourhooc

Household
calculates PV yield prediction

Figure 8: Flow chart of the PV prediction componens. The weather forecast is pushed to a cloud server
by DWD service every 6 hours.

In order to evaluate the deviation of the PV-yiela&tnergy between the forecasted and the really
measured amount, one can simply build the ratiovdxen the every six hours hourly based forecasted
PV-yield value with the measured and every 60 neéisgummarized one as: PV-yield-Deviation (%)
=100 x (forecasted value - measured value) / medstalue to get the relative deviation within gver
six hours.
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3.3 Energy storage devices — i.e. the batteries

3.3.1 The mobile batteries

The mobile batteries are the electrical energyrveses, being the fuel tank of the integrated esCar

At present the mobile batteries are foreseen aslaad are treated like common consuming devices.
At present the batteries can only be charged arydomalischarged when disconnected from the
electrical net.

The management system to run for example the e{Go#ny other e-Car) of the user KN-04 comes
together with the e-Car management system. In dodesive access for the integration of the e-Car in
the user’s home grid additional hard- and softwsarecessary. The preparation for the
communication when the e-Car is connected at thegaing unit and during the charging process is
managed by an embedded “Schletter 261900-005 RgERANS-Box P” driving unit with 2ni=3W
and bharge=13/20/32/63/70A> 3 — 16 KWharging

Figure 9: The driving hardware unit from Schletter 261900-005 P-Charge EWS-Box P”.

{r.unny future

4

Figure 10: E-Golf with a 24 kWh Li-lon battery of K N-04.
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3.3.2 The stationary batteries

The stationary batteries can be charged and digetiarvhen connected to the user’s household. It has
been decided to charge the stationary batterigsbynPV generated electrical energy.

Figure 11: Prototype of a smart battery charger ofKN-04.

There is already a variety of different stationbaytery systems on the market. One example, which i
already integrated into the CoSSMic trials, isgkistem: “Varta Engion Family Energiespeicher” at
KN-03 with a charging capacity of 3.7 kWh. The battsystem has its own battery charger already
integrated. Thus it can be directly connected aveidirectional measuring smart meter which
monitors both the charging and the discharginggngow.
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4 The users and their equipment at the trial site

4.1 Konstanz (KN)

The users and the devices of the users are alretidguced and described in D5.1.

The local distribution system operator (DSO) atKloastanz trial site is the “Stadtwerke Konstanz
GmbH” an enterprise owned by the Stadt Konstang. “Btadtwerke Konstanz” is in charge to
provide the smart meters of type Elster at eachi sitseme. Depending on the different users thexe ar
two types of smart meters, an Elster AS1440 ofleiagd bidirectional layout always equipped with a
RS485 interface for CoSSMic use, and especiallyifginer loads of public and industrial users the
smart meter Elster A 1500 which is differently orated either by a RS485 or a CLO interface or by
an analogous SO output.

The “Stadtwerke Konstanz” installed the Elster amater and still remains their owner. They
provide the access to the sealed RS485 interfaaeodéput for the data input to the Raspberry Bl an
provide inside the power distribution cabinet tlogvpr supply for the Raspberry PI.

KN-01
- Raspberry PI-2 (ISC#10085) with power supply (IS@386), both rail mounted.
- 1xElster A1500 (#84659) with two interfaces, RS 485L0 was installed
- 2xElster AS 1440 (PV1 #77499 + PV2 #77498) forRhveSystem with 10kWp which at
present feeds directly into the local power net.

Available system components which could be added

- Control of 5-8 single cooling compartments/hall$hva time resolution (in the order of
magnitude\t >1”

- Control of the electrical pre-cooling by power netinected aggregates of 15 cold service
trucks

- Office section

- In house entire subsidiary with 2 large consumers

- E-Vehicles (4-5x lifters and 1x e-Smart 17.8kWhded from “Schuko”-plug over night;
stand alone power-meter measures load) as mobtlerage

- Raspberry PI-2 will be installed in the basemerthefComturey close to LAN with internet
access; data cable already prepared; access far goyply for Raspberry PI-2 must be
installed.

- Smart meter:_(http://www.produktinfo.conrad.cométdilaetter/500000-524999/516709-an-
0l-de-TIP_NOVA 5 1 MID_4L _MESSWANDLER_DSZ.pjf
see preferred:
http://shop.enerserve.eu/zubehoer/118/nova-5/1admivbndlerdrehstromzaehler
already installed together with RS485 IR coupledlate, as shown irFigure 12 left the
smart meter and on the right the middle modul¢hadskS485 interface hardware. Consult for
more details: http://shop.enerserve.eu/zubehoerib¥8-rs485-mod-bus
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€

Figure 12: Left side shows the already installed sant meter, and on the right side the middle devicevhich
is the RS485 interface hardware module.

- Three PV installations with A 1500 CLO to SWK amalt8 interlink
The PV-installations are equipped with smart mebtéitgpe A 1500 Elster from SWK and are all

connected to PVlog data acquisition system viangrfiace and to SWK via CLO interface and
modem:

Solarcomplex Mainau Gartnern fur All (I_120 E(kWh}23 time(min_s))

http://www.pvlog.de/solar.phtmi?nav=info&lid=01hikGO0RIO6Re: 5.89 kWp
Solarcomplex Mainau Schwedenschenke (I_120 E(kwh23 time(min_s))
http://www.pvlog.de/solar.phtmi?nav=info&lid=4bO 3A40ih9uoF 17.67 kWp
Stadtwerke Konstanz Heizwerk Mainau (I_119 E(kWH)22 time(min_s))
http://www.pvlog.de/solar.phtml?nav=info&lid=JOnBf§p3mDD58: 30.24 kWp
in total sum 53.80 kWp

Available system components which could be added

- Altogether consists the Mainau of eight (8) islamits, at one unit the 20kV medium voltage
feed in point for Schwedenschenke &@wmnturey the incoming energy flow is measured
together; all others are Mainau owned

- A back-up battery (lead acid units) with a capaoit8x40Ahx12V->8.64 kWh is installed
in the Comturey basement close to the smart meter.

- CHP /wood gas

- There is already a switchboaréigure 13) with different consumer devices of the Comttrey
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- Iy

EVK-Lptungrspmierung
Eanrg: Rath, Mahtarair. 2 —
84339 Bad Wakdnoe, Tal. 076246237 7. Awy it

TR T T s T

Figure 13: Installation inside the electrical cabiret.

KN-03

- Raspberry Pi-2( ISC#10088) and power supply (IS@089) and 3xElster AS 1440 Smart
Meters

- 1xElster AS 1440 Smart Meters (#77486) for PV setisumption (of P¥=58.6 kWp) and
feedin

- 1xElster AS 1440 Smart Meters (#72515) only for tdkWp PV-System for feed in only!

- 1x Elster AS 1440 (#79662) for total consumption

- For 3 phases and 2 directions 1xsmart meter SDM&BD¥tom B+G E-Technik for an
engion 3.7 kWh battery system from Varta StoragbBrfiSC#100??)

- Via PVlog: http://www.pvlog.de/solar.phtml?nav=dalid=kn78TU47X22Nuz6f

Available system components which could be added

- Different connected households with appliances
- E-car 16A-charger with switch could be connected aen-traceable consumer. An additional
E3DC-system can be used as benchmark like a “uCaSSM

KN-04
- Inthe nearby MV-LV transformer station is 1xElster A 1500 connected via M-Bus and
RS485 -USB adapters to the Raspberry PI-2 (ISC#10087)

Household devices by HomeMatic 868.3MHz for:

- Dishwasher HomeMatic (ISC#100??) not yet tagged
- Refrigerator HomeMatic (ISC#100?7?) not yet tagged
- T-sensor integrated into the (left) refrigeratomhMatic (ISC#100?7?) not yet tagged

Industrial equipment at ISC via M-Bus (EN 13757k¥ygical and link layer, EN 13757-3 application
layer)

- ctCvD

- ct Diffusion

- ct Firing Oven

- Renanline

- Cooling Machine (aggregate)
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KN-05

Pressured Air Device

Cooling Water Pumps

Air Conditioner (Ventilation)

Printing Room |

Printing Room |l

Chemistry Room

Clean Room

Office Building

PV roof 12.4 kWp with a Landis& Gyr meter (SWK #37.4)

PV front 6.9 kWp with 1x Schellcount meter andBnermet meter (SWK #64753)
The charging of the e-Golf monitored via an owrsteerry Pl is active and works, the
additional integration of a stationary battery ofi@Vh/30% will be integrated soon.

Raspberry PI-2 (ISC #100??) with rail mounted pofM&€#10093) supply and Huawei USB-
Stick (ISC#1007?7?) with SIM-card O2-1GB-50Gbit/s\ypded by maXXim for 3G/UMTS
internet connection is installed on the 21.10.16thet USB/UMTS-unit has to be shifted
outside the cabinet because of no internet acnesteithe cabinet.

Exchange of 1x mechanical meter and 2x Landis &l63y8x AS 1440 with RS485 interfaces
Elster AS 1440 for total energy (#77510) of schumlse

Elster AS 1440 for PV-panel (#77512 feed in only)

The PV-installation on the gymnasium roof is shaxgti Ellenrieder High School:
http://www.pvlog.de/solar.phtml?nav=info&lid=cq6g@McnYbzM9

With parser take energy in line 119

<p class="f9">Ertrage gesamt: <b>96.501,19 kWh.523,96 EUR</b></p
and time print in line 122

<p class="f9">Letzte Aktualisierung der Messwerb>6m 41s</b></p>

Elster AS 1440 for the gymnasium (#77511)

Available system components which can be added

KN-06

Teachers room LAN-access possiBteComformatik >open guest access
Lighting of the class rooms, best separated frdmrotonsumers

Emergency battery systems (one at gymnasium andlose to cantina kitchen)
Hot water provider in the basement

School kitchen cantina

Teacher preparation room

Raspberry PI-2 (ISC #10090) with standard plug pawpply and Huawei USB-Stick
(ISC#10091) with SIM-card O2-1GB-50Gbit/s providedmaXXim for 3G/UMTS internet
connection is installed

An Elster A 1500 with CLO w/o RS485 (#71438) in ¥ transformer station about 100 m
off access point to pedagogic LAN is exchangedhen20.8.15 by 1x Elster A1500 (#84639)
with RS 485 + CLO interfaces and a conversion ratix2000 (50/5A) is installed.
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Access to internet via guest access possibleomformatik to open port #3/#4 or
alternatively to connect the Raspberry PI-2 as fé@idRS485 of the A1500 Elster by tethering
smart mobile access to the internet.

1 PV Systems 2.1 kWp (GSS)

1 PV Systems 27 kWp (http://www.pvlog.de/solar.piRimav=data&lid=nX26tjCG98R2sTt3

5 owners)

With parser take line 119

<p class="f9">Ertrage gesamt: <b>125.430,01 kW#.087,58 EUR</b></p>
And Time print line 122:

<p class="f9">Letzte Aktualisierung der Messwerb>4m 44s</b></p>

1 PV Systems 30 kWp (owners administrated by: Sur@sR)

Available system components which can be added

KN-09

Cooling System (so called air conditioning)

Back-up Battery-to back up and substitute 48kW @Gasd@senerator for 1k 50 kWh
School education kitchen and/or cantina

Select heavy duty electrical tool, e. g. the ciacglaw

Cooling System (so called air conditioning)

Raspberry PI-2 (ISC#10079) power supply (ISC#10@r#) circuit breaker (#10052)
Fritzbox #7490 available iphone/tablet, WLAN/LAN

1xElster AS 1440 for PV 10kWp (#72469)

1xElster AS 1440 for HP (in the past two now dneff) (#72746)

1xElster AS 1440 bi-directional for remaining eatadonsumption (#76344)
Refrigerator (not yet connected)

Dish Washer HomeMatic (ISC#10082)

Washing Machine HomeMatic (ISC#10081)

Freezer HomeMatic (ISC#10080)

T-sensor in freezer and transmitter outside neblidoyeMatic (ISC#10083)

Raspberry PI (ISC#10071) power supply for stangéwd with loose connection exchanged
1xElster AS 1440 (#77492)

10kW Heating System Pump (Pmax < 100W) with ab&MY fresh air ventilation — via
DRS110M (ISC#10023)

Dish Washer (HomeMatic ISC#10074)

Freezer (HomeMatic ISC#10073)

T-sensor and transmitter inside freezer HomeM#8C#10075)

Washing Machine (HomeMatic ISC#10072)

Refrigerator not integrated

Raspberry PI-2 (ISC#1007?7?) power supply (ISC#1007?)
1x Elster 1440 for total energy consumption (#2954ght one
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- 1x Elster 1440 for the PV 5.04kWp panel (#727ét)dne

- Freezer: AO0O0O4 HomeMatic (ISC#10077?)

- T-Sensor HomeMatic (ISC#10019)

- Refrigerator: AO005, (HomeMatic ISC#100?7?)

- T-Sensor refrigerator HomeMatic (ISC#10020)

- Washing Machine (with Dryer): AO0O03 HomeMatic (ISKD®?7?)

- Heating System Pump (Pmax=60-100W) smart meterslD@®@ (ISC#...235)
- Dish Washer, smart meters DRS110M (ISC#....234)

- PV (1xElster AS 1440) (# )

- HP (1xElster AS 1440) (#724907?)

- Remaining consumption (1xElster AS 1440) (# )

- EV (charging control) soon via rail mounted smaetens DRS110M (ISC# )
- Refrigerator 1 (ground floor) (smart meters DRS1)QM8C# )

- Refrigerator 2 ( basement) (HomeMatic) (ISC# )

- Freezer (basement) (smart meters DRS110M) (ISC#)

- Dish washer (smart meters DRS110M) (ISC# )

- Washing machine (smart meters DRS110M) (ISC# )

Available system components which can be added

- Ventilation (ground floor) requirement when HP-ervent max to warm up fresh air

KN-11

- Raspberry PI-2 (ISC#106061->10092new) power supply (ISC#10053) with rf transenit
ISC10050) and Logilink (ISC#10054)

- 1xElster AS 1440 ( #_@ground floor)

- Between the Raspberry Pl in th& fbor and the smart meter in the ground floor isrey
cable data connection

- Refrigerator + Freezer HomeMatic (ISC#10077?)

- Washing Machine HomeMatic (ISC#1007??)

- Dish Washer HomeMatic (ISC#100??)

- Raspberry PI-2 (ISC#10070) with power supply (ISAE61)

- 1xElster AS 1440 total supply (#77493)

- 1xElster AS 1440 for PV 3.9kWp + 5.2kWp (#77494)

- Pellet heating pump via smart meter DRS110M (ISC2I)

- Dish washer HomeMatic (ISC#10077?)

- Freezer HomeMatic (ISC#10076)

- Washing Machine HomeMatic (ISC#10077)

- T-sensor HomeMatic inside freezer with transmittgtside (ISC#10059)

Available system components which can be added

- Own not controlled battery charger, large aquaria.
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-

KN-
User> | KN-01 | KN-02 | KN-03 | KN-04 | KN-05 | KN-06 | KN-07 | KN-08 | KN-0O9 | KN-10 | KN-11 | KN-12
Device |
items industry| industry] industry indust public| bia private | private | private | private| privatd prigat
since 13.05.15| 22.09.15| 02.09.14| Aug 14 | 1ulyl5 | Aug 15| 15.04.1517.03.15| 11.12.14| Aug 14 | 21.01.1§ 18.03.15
Elster
sm/Devi
ces/T-
sensor | 3/-/- -11/- 3/1/- 1/16/1 | 3/-/- 1/-/- 3/3/1 41 2/5/2 3/5/1 1/3/- 2/4/1
Elster 1xA 8 x diff | 1x 1x 1x 1xA 1x 1x 1x 1x 1x 1x
smtot | 1500 meters | AS1440 | A1500 | AS1440 | 1500 AS1440 | AS1440 | AS1440 | AS1440 | AS1440 | AS1440
2X 4xA 2X 1x 1x 1x 1x 1x
for PV | AS1440 | 1500 AS1440 | differentf AS1440 | some | AS1440 | noPV | AS1440 | AS1440| noPV | AS1440
Novab// | yes for |yesfor |1x
add.sm| - 1A battery | Mbus AS1440| no yes yes yes yes no yes
T-sensor| - - - yes yes yes yes(2) yes ? yes
refrigera SP-
tor - - - SP no no SP SM+SPcombi no
SP-
freezer | - - - - SP SP SP SM | combi SP
dish
washer - - - SP SP SP SM SM SP SP
washing
machine| - - - - SP SP SP SM SP SP
heat
pump
(=hp)/
pump AS1440 | SM for | SMfor | AS1440 SM for
(=p) - - - - (hp) (Y] () (hp) - (Y]
eCar(24
eCar kWh) +
(17.8kW| 18*12V | stationar| stationar
h)+ *40Ah= |y battery| y battery| back-up | back-up eCar
storage | 5+1lifter | 8,65kW | (3.7kWh| (2.3kWh | safety | safety (15kWh
device |s h ) ) batt. batt. - - - ) - -
16A
open
charger aquariu
for 4 14 second m,
employe| industria refrigera car-
es | dev. tor charger
add. eCars+al via SM ventilati at
Devices | (Mbus) - - - on - home?

Table 4: Overview of the installations at the diffeent users in Konstanz. Abbreviations as used in ik
table are: sm for smart meter, hp for heat pump andSP for smart plug.

4.2 Province of Caserta (CS)

The province of Caserta will integrate for the Ch&Strial three private users, and nine public sser
i.e. one public swimming pool and eight schoolse Tdillowing text is an excerpt from a contribution
of Province of Caserta officials.

421 PV installations at the schools

So as to forecast electric energy production o¥ pRnt installed onto a school building with aett
power of 3.00 kWp, solar radiation value on modeiel is calculated , on the basis of ground solar
radiation value in Caserta (Lat. 41.07 N, Long3B4E, 68 m above sea level), in accordance with
UNI 8477/1.
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The annual value of radiation of solar energy oo level, as mounted parallel to the surface for
the installation of the photovoltaic generator medis considered equivalent to 1673 kWh/kWp/year.
The annual energy produced by a 3 kWp PV instahais estimated when achieving a yearly 85%
average operative system efficierveigh 0.85 x 1673kWh/kWp x 3kWp = 4266kWh/year.

All integrated school buildings have an energy $yippntract that amounts up to about 40 kW three-
phase and thus the energy produced by PV is tablprbed by the building itself.

4.2.2 Intermittent consuming devices

Intermittent consuming devices have been individdamn the sites along with project partners, as
follows:

- Forced air systems (air conditioner)
- Washing machines and dishwashers
- Hot water boilers

- Heat pumps

The above mentioned appliances are used duringtibke year, at regular intervals, almost
continuously, except for short periods of the year.

4.2.3 Installations for monitoring

An experimentation of the chosen meter applied® af the plants of the project was made for error
tolerance. As a result of the on-the-spot invesitigavith CoSSMic partners and of various meetings
we individuated the appliances to be installed ¢imoplants for monitoring purposes, both for
produced and consumed energy, as well as for emperngy.

The appliances given to be installed are:
- mono-phase meter
- three-phase meter
- WIFI transmitter or LAN net
- operational software

The Province of Caserta, together with the Avensgilteering Department of the local University,
agreed to buy the type SDM220-Standard type smetemfor PV plant monitoring.

For verification a SDM220-Standard type smart meias installed into the electrical cabinet of the
PV installation of the user CS-11, situated in Matae Campania, in the territory of the Province of
Caserta.
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Figure 14: Image of the electrical cabinet of use€S-11 with an integrated SDM220-Standard type smart
meter (compare with Figure 3, bottom left) for themeasurement of PV energy flow depicted with meter.

As we see in from Figure 14, the smart meter waseaal in series with the main (contatore di
scambio) and the PV (contatore di produzione) smater. During the installation both the main
electric and the photovoltaic meter were discoregidhen the PV installation was connected in serie
with the integrated SDM220-Standard type smart nigtehe blue and brown electric wires.

The installed meter monitored the produced endhgyconsumed energy and the input energy during
the period of April 28 2015 — May 5 2015, with a manual data survey every 24 houfeoas the

date of installation.

The measurement of the produced, consumed andrfesergy by the integrated SDM220-Standard
type smart meter was compared with the one measyr&MEL of the DSO (official energy supplier)
smart meters.

The measured data show a daily deviation of ab&ukWh, which is about 1% of the total measured
amount of energy.
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5 Emerging restrictions and obstacles

5.1 By country of trial site

51.1 Italy

Due to legal confinements as explained by ourdte€oSSMic partners of the Province of Caserta,
Giulio Salzillo and Rosita Caiazzo, there are nastmnption and feed in data available online via the
already installed smart meters which are ownedbyXSO ENEL. The customers get still a paper bill
once a year

There is a letter of confirmation from Giulio Sélzidated from the ©July 2015, and the text is given
without any changes in the following:

Alla c.a.
Svein
ISC

Proff. Di Martino
Venticinque

After several technical meetings and exchangingag-with prof. Venticinque of the SUN of Aversa,
the following table shows the reasons for the ahoicdevices to be installed on the systems selecte
for the project CoSSmic.

All electrical systems of buildings proposed foe tsting project CoSSmic are in possession of the
certificate of conformity to the provisions of tbecree of the Ministry of Economic Development 22
January 2008, n. 37.

The installation of the equipment indicated by plaetner SAI, for the testing of the project, would
make the electrical system does not conform t@bwoe regulations. Indeed, to enter the new device,
it is necessary to rewire the electrical panel. &beer, installing this device in the electrical

certificate, change the wiring diagram of the sdayaltering the projects secured for planning
permissions.

Therefore, we recommend devices equipped with Tén{p meters) that would have no impact on the
system without modifying existing wiring in the ¢am cabinet and without altering its certification

Please note that the power plants with a peak oéitian 6 kW are subject to an adjustment required
by resolution 243/2013 / R / EE Authority for Elécity and Gas.

The insertion of the device indicated by the pagmeould amend the provisions in the wiring
diagram of the PV system presented to the Managenatnwork (ENEL) and GSE.

As a result of the adjustment of the Enel Distribne SpA, the grid operator, is required to verify
conformance to the statement; In case of negatelfack will abort the contribution GSE (Energy
Services) until the system will not conform to fResolution no. 243/2013 / R / EE Authority.
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By virtue of what has been reported, the choictefequipment indicated in the draft specifications
for the race turns out to be more advantageous $iay will not be an integral part of the ele@tic
installation since they are external and, therefore

v not violate the Italian legislation concerning teatificate of conformity of the
electrical system;

v not violate the resolution 243/2013/R/EE Authofiy the adaptation of the
production facilities.

Caserta li, 09/07/2015
f. to Ing. Tommaso GHaz

f. to Dott. Giulio Salzillo

5.1.2 Germany

In Konstanz there is no WLAN allowed within a pabdichool area and also no direct free internet
access is available. However, a LAN access tortigeriet is possible but only via a guest account
through a pedagogic intranet verified by a thirdypagompany.

5.2 By class of user

5.2.1 Consumer above a consumption threshold

There are already smart meters of type A 1500 iEisstalled without RS485 interface.

Monitoring of facility power flow by local DSO (Sdaverke Konstanz) either through a digital CLO or
analogous SO interface.

There are rising conflicts between CLO and RS48&rfiace data acquisition when both interfaces are
in parallel installed.

5.2.2 Thetwo selected schools as the public usersin KN

During the integration work at the regarded schasl¢he public users some practical obstacles came
up while the hardware and software installationticomtion.

The restrictions:

- There is no direct public internet available asadlty mentioned neither by WLAN nor by
LAN access at the school sites

- Itis not allowed to create an own/private everdbidtWLAN for the CoSSMic data exchange

- The main smart meter of the school to measurerteegg consumption is far away from the
other facilities and devices

- The installed PV-systems at the school sites ddelaing to the schools but are privately
owned with private smart meters. The owners argaditcipating in the CoSSMic trial.

- Ergo: The physical distances between the main amater and the internet access, the
consumer devices, the PV-systems are too largapfalying rf smart plugs Connections can
only realised with long (up to 100 m) freely int&dl data transfer cables, coming together
with permanent changes in the wall constructiotheffacilities.
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The possible solutions:

- The access to the public internet could be realzed guest internet access via the pedagogic
internet system and the external third party commamformatik AG.

- By tethering technique, an internet access of @pBerry Pl through a SIM-card equipped
USB-stick could be realised. This way could alsabed to integrate the main smart meter
from its own remotely cabinet.

5.3 By single users

5.3.1 Local and facility related technical restrictions and obstacles

In the following Table 5 observations are listedakrhave been recognised during the installation of
the hardware and influence the installation in a desired manner.

trial user observation solutions

KN-01 Large temperature controlledTherefore after a trial ramp yp
food storage halls have to béearning time period with
safely controlled. The food issmaller cooling device like
sensitive to longer lastingfreezers and refrigerators pf
temperature increases. private users we will integrate
more of these larger devices

D

KN-02 A third party company There is already a Comturey
already started a smgrbwned summarizing smart
integration and contrgl meter with RS485 availabl
program of several devicedor starting the integration.

and will finish the setup by
the end of 2015. Then the
devices are also available fpr
the integration into the
CoSSMic trial.

Third party private ownedAs proposed use of PViog
installed PV systems at thjgaccess for the measured data

[97]

CoSSMic trial user site. with a 15 minutes repetition
rate.
KN-03 - ok - ok
KN-04 - ok _ ok
KN-05 No open internet available. | Our solution is to use

3G/UMTS internet access hy
restricted to the interna USB/ SII\/_II_-rc]:ard tztt;ermg; h
pedagogic network on Whichgccgss. €nh we hee Or.fhdc
we could get limited guest evice an own access with) a

No WLAN allowed, LAN is
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access via a third part
company.

Third party private owne
installed PV systems at th
CoSSMic trial user site.

yRaspberry PI-2.
Or alternative to this:

40 m long indoor data cab
from the Raspberry Pl to th
LAN router in the teacher
room and one 30m lon

from the PV system to th
Raspberry Pl at the electric
cabinet.

1 As proposed use of PVio
Sccess for the measured d
with a 15 minutes repetitio
rate.

indoor/outdoor data cable

e
e
S
g
e
al

ata

D

=

y

)
ich

a

ata

=}

KN-06 No open internet available. | Our solution is to ust
No WLAN allowed. LAN is 3G/UMTS internet access L
restricted to the internal Y >%/ SII\/_II_-rc]:ard tfj”]]e””ﬁ
pedagogic network on which:CC?SS' €h we hee or_;ahc
we could get limited guest ech an g\l’vg access wi
access via a third par1yRaSp erry Fl-z.
company. Or as an alternative:

At least a 100 m long outdoc
data cable
Third party private owneJIAS pr(ipostid use Pd\/lg
installed PV systems at th gcecess for the measured
CoSSMic trial user site. with 15 minutes repetitiof
rate.

KN-07-ok - ok - ok

KN-08 -ok - ok RPPRP2 not yet done

KN-09 -ok unstable WLAN Check it again

KN-10 -ok - ok - ok

KN-11 -ok - ok - ok

KN-12 -ok - ok - ok

Table 5: Observations during the hardware installaton, which influenced the installation in a negatie

way.
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6 Training of the users

The introduction of the trial users into the projecget and into the “Spirit of CoSSMic” was start
already during the workshops carried out within WPghe first six months of the project period and
was followed up by face to face meetings and im&rs and finally in the two days lasting Smart
Energy Workshop in Konstanz on thé"ighd 14' July 2015.

Further face to face meetings with the users ageiog and are planned and will be arranged
whenever necessary and also immediately beforeftiveal trial start in order to:

- Introduce the trial users practically into the usgdipment.

- Introduce the trial users into the software espigctaow to handle the GUI on a common
communication and activation base.

- Introduce the trial users into the graphical ustgrface (GUI) in details about how to

(0]

(0]
(0]
(0]

Get an overview of the own household with all caried devices
Control the own household, schedule, rescheduleskipdasks, etc.
Get an overview about the entire neighbourhoodaeba

Set preferences and constraints for the energy geamant with respect to the own PV
generation, the supply by the neighbourhood ordkiernal power net, the own and
overall demand and use and the storage of thaieldanergy via GUI
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7 Summary

The installation of the hardware and the softwanestbpment and installation process is now at its
final stage and ready for the application at ti@giin the City of Konstanz in Germany and the
Province of Caserta in Italy running until the eri@016.

Almost all foreseen users have been integratedidCT energy managing CoSSMic system by a
Raspberry Pl as the gateway to the collaboratimghbeurhoods with the integrated software to
communicate among the integrated trial users \migir tonnected devices and to the remote
CoSSMic server, all by internet access.

The software was created to measure and storenconsly power and energy data of consumption
and production and additionally temperature datzdéntrol reasons.

Furthermore these collected data serve additiomallg basic for further evaluations and simulations
for future system development beyond the actuallstri

Based on these measured data the CoSSMic ICT systfe to act autonomous after given and set
preferences and restrictions of the users via @l@kecute the tasks as scheduled and re-plandeby t
user.

During these field tests, we are able to creatal lsmart grids under real-world conditions to
investigate how an ICT assisted smart communitybeaimfluenced and will behave, in order to
optimise the self-consumption of PV generated poWiee main target is to focus not only on the
optimisation of the behaviour of a single houselnitlin the improvement of the entire
neighbourhood self-consumption. While the contiimrabf the trials we want to demonstrate, that
information technology and the resulting enablenteshift a part of the energy consumption to
match the more and more fluctuating productionl, eahtribute towards an overall lower need for
fossil fuel based power. We intend to show, thatdbllaboration of regional neighbourhoods will
result also in a reduced need of storage systethdavge capacities, in order to minimise the
exchange with the public grid.
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8 Appendix The energy consumption of installed smartlevices

When using additional electronic equipment fordpé&misation of the electrical energy supplying
system by an increase of PV and a decrease ofcpyiidi energy consumption, it must be allowed to
raise the following question:

How much additional electrical energy does the iagghardware consume, for example, in average in
the regarded time period of one year. Take intoaccthat a 1 W stand-by consumption ends up in
8.76 kWh/year! For the single devices see the ddrmaarlisted in Table 6: Average energy
consumption of installed hardware components atigiee sites of the trial. For a private user in
Konstanz with two Elster smart meters (18 kwWh)R&f and total consumption, three smart plugs (15
kWh) two additional smart meters (7 kwWh) and onsgRerry PI-2 (35 kWh) the additional stand by
energy demand is about 75 kWh/user and year.

Device Continuous consumption (W), kWh/a
Smart rf-controlled plug 0.6 ~5
Raspberry PI-2 4.0 ~ 35
Smart Meter DRS110M 0.4 ~3.5
Smart Meter Elster 1/phase ~ 9/phase

Table 6: Average energy consumption of installed lrdware components at the user sites of the trial.
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