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Executive Summary

This report D7.1 is the first deliverable of WP7. The target is to present in an analytical form
the requirements of the prosumers concerning the Cyprus demonstration case. Two different
cases are examined: the microgrid at the university campus and the dispersed prosumers
within Cyprus.
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1 Introduction

1.1 Purpose

This report documents an initial approach for determining the requirements of both the uni-
versity microgrid and the prosumers, spread within Cyprus.

1.2 Related Documents

This document is related with WP2 (Automatic Demand Response Trading), WP3 (Augmented
Demand Response Ready Prosumer), WP4 (Distribution Observability and Management
System), WP5 Cloud-based Service Platform and WP6 (System Integration & Technical Evalu-
ation).

1.3 Document Structure

In Chapter 2, the work package with the respective tasks are described, as they have analyti-
cally presented in the main text of the proposal.

In Chapter 3, the demonstration sites of Cyprus are described. This Chapter is separated in
two subsections, one for the microgrid at the University of Cyprus campus and the other re-
garding the dispersed prosumers within Cyprus.

In Chapter 4, the prosumers are analysed. For the Cyprus demonstration case, two different
cases are examined. The first one corresponds to the university microgird, while the second
one to the dispersed prosumers within Cyprus. For both cases, the current situation regarding
the energy production and consumption is presented, while the most promising of this site is
identified and the requirements for interaction are mentioned.

In Chapter 5, the demonstration requirements of the whole Cyprus testing case is analysed.
The existing grid and ICT infrastructure of both the university microgrid and prosumers are
presented. Finally, the technology infrastructure of the GOFLEX project is demonstrated.

In Chapter 6, the requirements of the Cyprus demonstration sites are summarized, while in
Chapter 7 the References are presented.

2 Work Package Description

WP7 demonstrates the GOFLEX system in two pilot sites in Cyprus. The first one corresponds
to the university microgrid demonstration case and the second case regards the prosum-
ers spread within Cyprus.

The main objective of this WP is to develop and simulate a full utility-integrated campus mi-
crogrid that will incorporate all existing and future developed renewable technologies, energy
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storage systems (ESS), infrastructure, departments and facilities within the UCY. Specif-
ically, the microgrid will operate the different prosumers /consumers embedded in the
microgrid (e.g. administration offices, student dormitories, sport facilities, electric vehicle
charging stations, etc.), by integrating in the most optimal manner the current and
future distributed RES generation and storage though the use of DSM techniques. In this
domain, all market activities will be emulated at a smaller and more controllable scale within
the microgrid through simulations and actual measurements. Activities within the DSO control
area can also be simulated using real data where possible from the DSO system and may be
validated through further data from the university campus microgrid. This will be undertaken
with the use of existing EMS that can control the operation of processes and devices and to
extend it using new smart meters, sensors and a central management system to
facilitate the operation of the mini market within the university campus.

This WP will also investigate the aggregated response of 20 prosumers spread throughout
Cyprus for investigating the implementation of DSM strategies and aggregate the load flexi-
bilities for offering ancillary services to the market.

The structure of the work package contains 5 tasks, which are briefly described as follows:

T7.1 Requirement Analysis; Participants: FOSS, EAC; Duration: M1-M6

The aim of the first task is the analytical description of the potential prosumers/consumers
within the university campus and the dispersed prosumers within Cyprus. For this reason, the
necessary equipment will be evaluated for both the university microgrid and the several

prosumers.

T7.2 Conceptual Business Models & KPIs; Participants: FOSS, BAUM, EAC; Duration: M3-M12

This task will focus on the analysis of the conceptual business model related to the operation
of the proposed microgrid and the effective integration of RES and storage for improved self-
consumption through DSM. Furthermore, the associated risks will be identified in order to
assess and benchmark the business model both qualitatively and quantitatively.

T7.3 Definition, Adaptation & Deployment; Participants: FOSS, EAC, INEA, AAU, ROB;
Duration: M6-M26

Following the analysis of the previous tasks, the university campus microgrid will be adapted
and deployed in order to reflect the targets of GOFLEX. For this reason, FOSS together with
the Technical Services of the UCY will aim to achieve an optimal operation, including DSM

D7.1 Report on Requirement and Prosumer Analysis — Use Case 1 8
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strategies with all the resources. Furthermore, the designed business case of the prosumers
will be defined in detail in full cooperation with them for preparing full deployment.

T7.4 Demonstration; Participants: FOSS, EAC; Duration: M24-M36

In this task the technical and economic functionality of the university campus microgrid
will be assessed and demonstrated (through smart meters, sensors, controllers and EMS
for the efficient operation of the microgrid in full coordination with the DSO), including ad-
vanced forecasting of RES generation and use of storage systems. The deployed business
case of prosumers will be assessed and quantified through actual results, which will be pre-
sented in reports.

T7.5 Demonstration Results and Evaluation; Participants: FOSS, EAC; Duration: M27-M36

In this final task an in-depth economic evaluation will be performed, focusing on DSM tech-
niques utilized for the load shaping and maximizing the self-consumption compared to
established open-contracted tariff policies. This will also cover the economic effects of
the aggregated use of prosumers for load flexibilities aiming to offer ancillary services to the
market.

3 Demonstration Site Setting

3.1 University microgrid

The campus of University of Cyprus is participating in the GOFLEX project as a microgrid test
case, taking into account the energy production and consumption mix. The campus of the
University of Cyprus is located on the outskirts of east Nicosia, between Aglantzia and Atha-
lassa and covers an area of approximately 1.2 square kilometers. After the finalization of the
buildings that are currently under construction (such as the Faculty of Engineering, the
Central Library, sport facilities, etc.), the campus will be able to accommodate up to
10,000 students annually and it is anticipated to include the teaching and research
facilities, the amusement facilities, the administrative and supporting facilities, the library fa-
cilities, the centre for information and all the rest required facilities of the University of Cyprus.
The Master Plan conceptualizes the Campus in four basic zones, as it appears in Figure 1:

e the zone of the Public Buildings
e the zone of the Academic Buildings

e the zone of the Sports Facilities and

D7.1 Report on Requirement and Prosumer Analysis — Use Case 1 9
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e the zone of the Students Residents

Figure 1 UCY master plan

The Campus Development Office (CDO) has overall responsibility for the administration, co-
ordination, supervision and development of the project. To facilitate the coordination of the
projects, the CDO has drawn up various schemata according to which the design and
planning are undertaken. These schemata consider both urban and architectural param-
eters, energy management, mechanical and electrical issues, computer networks, etc.
The access map to the University of Cyprus is shown in Figure 2.
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Figure 2 Access Map to University of Cyprus

Currently, the university area, as it appears in Google maps, is presented in Figure 3.
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Figure 3 UCY current installations from Google maps
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The future installations regarding the energy production and consumption are analysed be-
low:

e 10MWSp PV at the university campus

e 1MWh electrical energy storage system (both distributed and central) at university
campus. The electrical energy storage will be conventional batteries (e.g. NiMh, li-ion,
etc.), placed mainly centrally (e.g. 90% of the total battery capacity placed next to the
10MW PV installation) and distributed (e.g. 10% at 3-4 nodes within the campus, after
conducting the proper electrical studies for identifying optimal siting)

e Smart infrastructure for managing charging facilities of electrical vehicles (EV)
e Heat pump installations for the planned extensions of the university campus
e smart meters within the university (for each separate building)

e installation of smart sensors and microgrid controllers for the efficient operation of
the microgrid infrastructure

e new solar thermal systems for domestic hot water needs in some new buildings

3.2 Prosumers

Currently, 242 residential prosumers with rooftop PV installations are participating under the
SmartPV project, in which FOSS is the coordinator. From this prosumer pool, 20 prosumers
are selected by EAC in participate to GOFLEX project. The selected locations are the Munici-
pality of Nicosia and the Municipality of Larnaca, as depicted in Figure 4. The existing equip-
ment for these prosumers is the following:

e PV rooftop installation of 3kWp

e 2 smart meter infrastructure at prosumer premises (one for measuring the import and

export energy from the grid and the other for measuring the energy production)

Figure 4 Island of Cyprus with Nicosia and Larnaca districts
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4 Prosumers

4.1 Analysis

4.1.1 Analysis of university microgrid

The current and future infrastructure that is going to be utilized within the project is summa-
rized in the following: Current installations (depicted in Figure 5):

e 70.08 kWp roof-mounted grid-connected PV at UCY administration offices (ADM)
e 176.4 kWp grid-connected PV park (Phaethon) (PVP-01)

e 148.32 kWp roof-mounted grid-connected PV at UCY social facilities building (SFC-01,
SFC-02, SFC-04, SFC-07)

e 8 BEMS with different specifications

e Full broad band connectivity with EAC (local DSO) using fiber optic cables and PLC in-
frastructure allowing bidirectional flow of data

The specifications of the BEMS are summarized in Table 1.
Table 1 BEMS specifications

Building BEMS type Interfaces

Anastasios G. Leventis Building Honeywell SymmetrE R410.2 Excel 5000 Direct, LonWorks

Building of Social Activities Honeywell EBI R400.2 BACnet Client, LonWorks, Modicon PLC
Athletic Installations Satchwell Loytec, Lonworks

Faculty of Economics and Manage-

Siemens Desigo Insight -
ment 8 8

Excel 5000 Direct, LonWorks, Modicon

Faculty of Pure and Applied Sciences Honeywell SymmetrE R410.2 PLC

Faculty of Pure and Applied Sciences Johnson Controls i

— Extension
B s v Honevwell Symmetre BACnet Client, LonWorks, Modicon
&y y ¥ PLC, Excel 5000 Direct
B i E Di Lon-
Student Hall Honeywell Symmetre R410.2 ACnet Client, Excel 5000 Direct, Lon

Works

The energy production and consumption of each building are summarized in Table 2.
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Table 2 Analytical list of energy production and consumption within the university campus

Id Building Consumption Production Description
(kWh/year) (kWh/year)
1 University Administra- Commercial - 729,776 102,786 UCY administration offices
tion (ADM) building includes a 70.08 kWp
roof-mounted grid-connected
PV system
2 Energy Centre (ENC) Commercial - Chillers: - Energy center of the UCY for
Heating / 2,221,073 heating/cooling (chillers and
Cooling Pumps: pumps) loads of the university
1,275,045
3  Services Buildings Commercial - 296,924 - Services buildings for manage-
(SBD) Offices ment of the UCY
4 Faculty of Economics Commercial - 1,272,501 - Department of Public & Busi-
and Management Offices ness
(FEB) Administration.
Department of Economics
5 Common Teaching Fa- Commercial - 1,198,966 - Common Teaching Facilities of
cilities (CTF) & Offices/ the UCY departments.
Faculty of Pure and BERERIIL Department of Mathematics &
Applied Sciences (FST Statistics and Computer Sci-
01) ence (FST 01)
6 Faculty of Pure and Commercial - 2,621,332 - Department of Physics and
Applied Sciences (FST Offices Chemistry (FST 02)
02)
7  Sports Facilities (SPF)  Commercial - 232,796 - Indoor and outdoor sports fa-
sports Facili- cilities of the UCY
ties
8 Residential (SR A-E) Residential — 186,133 256,655 UCY residential blocks and
communal facilities include a
Facilities
176.4 kWp grid-connected PV
park (Phaethon)
9 Campus Supplemen- Commercial - 56,247 - Office buildings of the UCY in-

tary Offices (CSO) Offices

cluding a covered parking area

D7.1 Report on Requirement and Prosumer Analysis — Use Case 1

14



Generalized Operational FLEXibility for Integrating Renewables in the 2,
: FLEX

Distribution Grid (GOFLEX) F A
10 Social Facilities (SFC)  Commercial - 698,271 220,413 UCY social facilities building
Facilities (kitchens, clubs, shops, health

center etc.) includes a 148.32
kWp roof-mounted grid-con-
nected PV system

Figure 5 Current PV installations within the university campus

4.1.2 Analysis of dispersed prosumers

All the selected prosumers that will participate in the GOFLEX project will have a smart meter-
ing infrastructure and a rooftop PV installation. However, depending on the electrical connec-
tion with EAC, some prosumers have a three-phase connection with the electrical grid, and
other are connected in a single-phase. For this reason, two different types of smart meters
are installed, as presented in Figure 6 and Figure 7. The installation of the two meters at a
prosumer premise can be depicted in Figure 8.
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Figure 6 Three-phase meters: A1700 Programamble Polyphase Meter (Elster)

Figure 7 Single-phase smart meters: AMI AS230 Single Phase Meter
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Figure 8 Double meter installation with import — export and generation meters
In order to select the prosumers that will participate in GOFLEX project, the following criteria
have been set in close collaboration with EAC:

e Goegraphical dispersion. Two different districts have been selected (Nicosia and Lar-
naca), in order to identify the different habits, different weather conditions and differ-
ent degree of adaptability

e Total energy consumption. 7 of the 20 prosumers have been selected following the
criterion that the annual energy consumption meets the annual energy production
from the PV installation. The rest 13 prosumers have been selected to have a larger
energy consumption than energy production in annual terms.

o Degree of adaptability. The 20 prosumers have been carefully selected according to
their previous participation to previous research programs and their response to the
respective project requirements.

The details regarding a typical prosumer (with nominal PV installation of 3kWp) are presented
in Table 3. The peak power corresponds to the maximum net power (power consumption mi-
nus power production) of the respective month.
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Table 3 Details of the typical prosumer

Month  Peak Power [kW] Consumption [kWh] PV Production [kWh]

January 1.3024 20.106 8.1792
April  0.1919 13.926 16.2119
July 1.6798 25.544 16.0474

Concerning the electrical loads of this typical prosumer, the data are presented in the Table 4.

Table 4 Electrical loads of the typical prosumer

Load Average working Percentage of working
power [kW] time [%)]
Refrigerator 170 W 100
Dishwasher 1300 W 5
Washing Machine 500 W 4
Electric water heater 4000 W 4
Split-units (A/C) 2000 W 43
Hair Blow Dryer 2100 W 0.3
Clothes Dryer 2200 W 4
Clothes iron 1000 W 4
Fridge / Freezer 250 W 100
Electric Oven 2150 W 8
LED lights 20*8 W 15
v 3*100 W 25
Desktop Computer 300 W 25
Electric Kettle 2000 W 0.5
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4.2 Identification of most promising

4.2.1 University microgrid

In order to increase the overall efficiency of several production and consumption units within
the university microgrid, the controllability of the microgrid should be enhanced. An inte-
grated point of control is needed in order to centrally manage the energy flow within the uni-
versity campus. For example, currently, the BEMS cannot cooperate with each other, since
they use a different interface. Therefore, a system that will unify the different interfaces is
required. Moreover, through the installation of smart meters at each building premises, addi-
tional energy management features will be identified in order to enhance the provided flexi-
bility to the DSO.

Another important issue concerns the opportunity of trading ancillary services with the local
DSO. Currently, the expansion of the university campus will demand an upgrade of the existing
grid infrastructure. This is becoming more complicated, since a large PV park is planned to be
installed in the same premises. As seen from the university feeder electrical diagram, the cur-
rent grid and substation will need to be further reinforced. If the university microgrid could
increase its efficiency by increasing the self-consumption and offering grid congestion relief
ancillary services, a deferral of investments could be realized.

Another important component of the microgrid in respect to the offered flexibility is the elec-
trical energy storage system. A large battery storage is going to be installed within the mi-
crogrid, being the energy buffer between the energy production and energy consumption. In
order to fully exploit the storage, additional economic revenues can be applied in case of uti-
lizing the battery in terms of providing the required flexibility to the DSO.

4.2.2 Dispersed prosumers

The selected prosumers have a separate smart metering infrastructure for measuring the elec-
trical consumption and energy production from the PV rooftop installation. In this sense, the
impact of the weather conditions and the energy habits of the prosumers can easily be iden-
tified. By having the generation data, the actual consumption profile can be extracted. Fur-
thermore, its prosumer has almost the same rooftop PV installation (around 3kWp), which
covers the energy consumption, in annual terms.

Since the distance within Cyprus are short, the weather conditions do not have a significant
deviation. However, the microclimatic conditions of each territory should be taken into con-
sideration for the energy production.
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Regarding the energy consumption, since only domestic prosumers are regarded, the energy
consumption profiles have many similarities, which should be taken into account during the
analysis of the project results.

4.3 Requirements for Interaction

4.3.1 University microgrid

Through GOFLEX and by comparing the results of the Cyprus demonstration case with the
results of the other two demonstration sites (Germany and Switzerland), useful information
regarding the adaptability of the electrical loads to offer the required flexibility will be carried
out. The different energy consumption habits of the university microgrid will also be compared
with the respective energy consumption of the prosumers. This information will be very help-
ful for the DSO, in order to determine which prosumer or microgrid will have a better response
to its need for flexibility. In this sense, the future actions will be identified for increasing the
controllability of the university microgrid loads.

4.3.2 Dispersed prosumers

The different energy habits of the several prosumers will be gathered and analysed in respect
to their location inside Cyprus. The different climatic conditions will also be taken into consid-
erations. By this analysis, the willingness of the prosumers to participate to the required flex-
ibility will be identified. Furthermore, the results will be compared with the respective results
from the other two demonstration sites (Germany and Switzerland). The different energy hab-
its will be analysed, taking into consideration the different climatic conditions and the require-
ments of the several DSOs. Thus, the islanded nature of the electricity grid in Cyprus and its
particularity in respect to the interconnected electrical grids of the Central Europe will also be

considered within this comparison.

5 Demonstration requirements

5.1 Existing grid infrastructure

5.1.1 Existing grid infrastructure of the university campus

The electrical connection of the university campus with the distribution grid appears in Figure
9. The voltage at the point of common coupling (PCC) of the university campus with the dis-
tribution grid is at Medium Voltage (MV) and more specifically at 11kV. As it is described in
Figure 9, within the university campus exist several distribution transformers, which reduces
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the voltage level at 400V (three-phase voltage system). University of Cyprus has access to the
data at the PCC, regarding the magnitude of the current at each feeder (two feeders totally).
The time window of the data is every 30 minutes for the whole year.
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Figure 9 University feeder (provided by EAC)

The main electrical load of the university is the cooling system, which is placed centrally at the
Energy Centre (ENC) building. The heating takes place by operating an oil heater, while the
cooling is carried out by electrical chillers. However, taking into consideration the climatic
conditions of Cyprus, both the heating and cooling are operating for a certain period of the
year. Since during summer period the temperatures are quite high, the cooling needs are sig-
nificant. For this reason, flexible load can be identified that can be smartly traded through

effective control of this large load.

The control screen of the ENC is shown in Figure 10. As it can be seen, the specific equipment
parameter can be presented, regarding both the cooling (chillers) and the heating (boilers).
By selecting an equipment parameter, such as the ENC boiler, the specific control parameters
are shown, as in Figure 11. In this screenshot, only two of the four boilers are operating.

Regarding the electrical consumption, two electric multi meters are used in order to measure
analytically the several parameters, such as phase voltages and currents, frequency, output
active, reactive and apparent power, etc. Figure 12 presents these parameters analytically. In
case of an alarm, a red signal appears, indicating the faulty parameter.
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Figure 10 Display of the energy centre
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Figure 11 Display of ENC boilers
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Figure 12 ENC Electric multi-meters

Downstream of the central ENC system, central heating and cooling pipes transfer the
hot/cold water to each building. As it has been already presented, each building is equipped
with its own BEMS, with the respective ICT infrastructure. A server PC gathers the data and
measurements from each control point (e.g. pump, heater, boiler, chiller, etc.) of each BEMS.
Consequently, the Ethernet local area network is used in order to have access to this server
PC and control each parameter remotely. The controllers of the heating/cooling machine
sends the information to a network adapter, which is also connected with the PC server. In
case that the controller has a separate unique IP address, a remote access and control can
also be implemented. However, this opportunity is not available for each BEMS. The structure
of the BEMS located at Administrative Building - ADM (Anastasios G. Leventis Building) is pre-
sented in Figure 13. The indicative BEMS architecture of the School of Economics and Man-
agement is presented in Figure 14.
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Figure 14 BEMS architecture for the School of Economics and Management
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The screen display with all features is presented in Figure 15. The temperature of the supply
and return of water pipes with the respective pressure are also shown. More details can be
found in Figure 16.
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Figure 15 BEMS screen of the BEMS of Administrative building
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Figure 16 Details from district heating of ADM

Concerning the PV generation, the Solaredge web application is used for collecting the meas-
urements from the PV system and each measuring infrastructure (temperature sensors, wind
sensors, irradiance sensors, etc.). The whole PV installations are currently monitored by utiliz-
ing the panoramic view presented in Figure 18. If the PV modules are operating normally, the
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modules are painted in blue, while in case of an issue they are painted with black colour. In-
dicatively, due to a communication failure, a two PV strings are in black colour in Figure 18.
Figure 19 and Figure 19 present the produced energy and the performance ratio (PR) of the
total PV installations. The output curves from the sensors are shown in Figure 20, Figure 21

and Figure 22.
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Figure 17 Panoramic view of the PV installations within the university campus
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Figure 18 Energy and power production from the PV installations within the UCY
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Figure 20 Temperature curves form the ambient and PV module temperature sensors
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Figure 22 Humidity and ambient temperature curves from the weather station

5.1.2 Existing grid infrastructure regarding the prosumers

The prosumers are connected with the distribution grid at 400V for three-phase systems and
230V for single-phase systems. The selection among three-phase or single-phase systems de-
pends on the nominal power of the domestic installation. Each prosumers that participates to
GOFLEX project is single phase and has two smart meters, as it has been already presented

The graphical figure of the connection of the meter is presented in Figure 23.
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Figure 23 Detail of the connection of the consumption and production of each prosumer

5.2 Existing ICT infrastructure

5.2.1

Existing and Future ICT infrastructure of the university microgrid

The existing ICT infrastructure includes optical fibers to each building of the university. There-

fore, broadband connectivity is available throughout the campus. A wireless internet connec-

tivity is also available within the campus, which is freely available for any academic person.

Regarding the control of the consumption, the Technical Services have a remote access to

each BEMS, by using the Ethernet broadband connectivity. The monitoring of the energy pro-

duction from the PV installations takes place through the Solaredge website. The data are

from the metering and sensor infrastructure are uploaded to the Solaredge server by using

the available broadband grid of the university.
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When the whole university will be transformed to an operating microgrid, the tiered architec-
ture will be featured. At the top tier will reside the controller responsible for balancing the
energy demand and production by coordinating the second-tier controllers. The controllers
on the second tier will be the BMS controllers of each building. They will be responsible for
coordinating the electromechanical systems of each building to achieve the goals set by the
top tier controller. To achieve their goals the second-tier controllers will use an array of sen-
sors throughout each building in order to get information about the state of the building. In
parallel to the second-tier controllers there will be data acquisition devices at each substation,
serving the campus that will record and transmit data regarding energy consumption and qual-
ity to the main controller.

Regarding the substations of the university grid, a BPL network is implemented in the current
MV/LV substations, as shown in Figure 24. Therefore, the top tier controller will communicate
with the data acquisition devices at each substation via a BPL network that will be imple-
mented on top of the 11kV wires connecting each substation to the other. At the controller
end the BPL connection will have to be transferred to the low voltage (230V) network in order
to reach the location where the controller will be hosted. The second-tier controllers will com-
municate with the top tier via Ethernet that will be implemented either via copper wiring
(Cat5e or Catba) or via optical fibers. The wires/fibers that will be used will be the existing
network cabling used for the University network, where possible, and the traffic will be seg-
regated at the switch level via VLAN tagging. The application level protocol used in the com-
munication between the controllers will have to be compatible with the Ethernet protocol or
protocol converters will have to be used. This is necessary in order to avoid laying new infra-
structure that will increase the cost of the implementation. Also the application layer protocol
will preferably be an open protocol in order to avoid being locked in a particular manufactur-

ers controllers.

BPL network design
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Figure 24 BPL network design
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Figure 25 ICT analytic description

Existing ICT infrastructure of the prosumers

The data from the smart meters located at prosumer premises are gathered centrally in order

to be further analysed. The daily consumption profile is needed in order to investigate and

analyse the ability of different prosumers to take advantage of the installed equipment and

provide the required flexibility to the DSO. The communication of the smart meters with EAC

is proceeded with GPRS communication and a head-end system. The system design in illus-

trated in Figure 26.
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Figure 26 Communication link between the weather station, prosumers and EAC

In this figure, the two servers of EAC and UCY are presented. The measuring parameters from

the weather stations and the PV production profiles are served as input data to the EAC/DSP
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server. Consequently, the data are transferred in an anonymized way to the UCY server, which
is located at FOSS premises.

More analytically, the import/export metering data from all prosumers are transmitted wire-
lessly to the Head-End (HE) system to be installed at EAC. Further, meteorological data from
10 weather stations already installed in diverse locations in Cyprus are transmitted via Ether-
net link to an EAC server. Meteorological data to be measured by these stations are ambient
temperature and irradiation. This meteorological data will be exploited to accurately measure
regional solar irradiation and relate meteorological parameters to total PV production. This
relationship will help understand variations of system power demand due to PV production
variation because of weather conditions variations and will provide a tool for conventional
generation economic dispatch design in the presence of significant PV capacity penetration.

5.3 Testing and acceptance of components to install

Table 5 presents the technological components that will be installed at the Cyprus demonstra-
tion cases. The overview of the installed equipment is presented in Figure 27. The procedure
will be carried out in three steps, as it is described in [1].

Table 5 Components installed at university campus

Use Case 1: Cyprus

O1: Trading Microgrid + BRP level
Virtual 6 BEMS, 10 HEMS

02: Storage
Explicit 1 CDEMS (EV in garage)

6 BEMS (campus)

O3: DR ready xESM 20 residential EMS

0O4: EVs 4 Public (only charge)
1 Private (charge/discharge)

Microgrid monitoring: 20+
Buses/branches

DR effect on HV distribution
Cyprus: 50+ buses/branches

O5: Distribution Observability

SCADA: 10-50 points
AMI: 20 points
Weather: 10 points
50+ Forecasting models

06: Cloud data services
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Figure 27 Installed equipment at Cyprus demonstration case

5.3.1 Installations at the university microgrid

Regarding the university campus, a smart metering infrastructure will be installed at each sep-
arate building. The target is to measure the energy production from the rooftop PV and con-
sumption. Furthermore, the complex BEMS of each buildings will be unified in a single point
of control. The KIBERnetFLEX solution will be utilized in order to generate flex-offers, which
will be delivered by the Aggregator of the microgrid. FOSS will play the Aggregator role within
the microgrid. The KIBERnetFLEX solution is developed by INEA and allows trading of energy
flexibilities, based on the two-sided pool concept, where consumption and production (includ-
ing DSM offers) are constantly matched. It uses an Intelligent Trading Interface (ITI) for gener-
ating flex-offers at the microgrid side. Through Cyprus demonstration case of the university
microgrid, the KIBERnet family solutions will be extended to be able to address the large PV
installation and the several smaller rooftop PV, the large energy storage and the energy con-
sumption of each building.

Regarding the Electric Vehicle Charging Discharging Energy Management System (EV CDEMS),
the solution provided by Robotina will be utilized. The target is to use the stored energy in a
smart way, providing the flexibility needed by the DSO. The charging/discharging station will
be located within the university microgrid. Since currently the EV manufacturer do not allow
the discharging of the battery, there is an intention to locate a conventional battery in the
charging/discharging station in order to test the discharging operation.
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5.3.2 Installations at prosumer premises

The Home Energy Management System (HEMS) provided by Robotina will be utilized at each
selected prosumer. The target is to manage the energy behaviour of the prosumers and con-
trol the respective energy by collecting the local production, consumption and several envi-
ronmental parameters. Through the HEMS, the prosumers will have the opportunity to control
their loads by using the web-based application and provide the required flexibility to the DSO.
The details of the installation are presented in Figure 28.
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Figure 28 HEMS details regarding the prosumer in Cyprus

In each case, the target of the installed equipment is not to provoke discomfort to the energy
habits of the prosumer, but give incentives to adopt a more grid-friendly consumption curve.
Therefore, the prosumer will have the capability to monitor the energy production and con-
sumption and response to the DSO’s needs accordingly.

6 Conclusion

This deliverable is focused on the requirements of the demonstration case in Cyprus. The cur-
rent infrastructure and the future installations are analysed concerning both the microgrid at
the university campus and the prosumers. From this deliverable, the GOFLEX specific require-
ments are identified, while a presentation of new infrastructure of GOFLEX technology ad-
vancements is carried out. Therefore, the specifications of the Cyprus demonstration case are
recognized, aiming at providing the necessary input to the technology providers of GOFLEX
project.
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Attachments

A.1 Prosumer Consent Agreement (in Greek):
SYM®QNIA 3YNEPTAZIAZ TIA TO EPEYNHTIKO NPOrPAMMA GOFLEX

InUepa, oTLS../../.... n Apxn HAektplopou Kumpou (Alaxelplotig ZuoThUaTog ALavoung, ede-
€N «AHK (AZA)») n omoia yta To CUUBOAALO QUTO EKMPOCWIELTAL VOULUA OO Tov/Tnv
........................... KAL  O/N  veeevceveeecieieeeee. KATOWKOG  evevcevvveieesenene. 000G OPLOL
................................................. (Ba Aéyetan edelng «Mapaywyos/Katavalwtngy) cupdwvnoav
Ta akoAouba:

Oa tomoBeTnBel 0 avaykailog emuTPooBeTog e€OMALOUOG OTA KATAVTN TOoU onueiov Sltacuvde-
ong tou Mapaywyol/KatavaAwth Pe To AIKTUO 0To TAQIOLO SLEKTTEPALWONG TOU EPEUVNTLKOU
€pyou GOFLEX. O emunpooBetog e€omAlopog Ba anootéAAeL ta dedopéva otnv AHK Kal peta
amnod tn dtadikaoia avwvuponoinong Ba anootéAAovtat oto Tuvepyalopevo Qopéa, o omoiog
Ba £xeL Tn Suvatotnta anobrikevong, enetepyaciag kat dSnpoolevong Toug otn BAocn TNG ZU Y-
dwviag Epmotevtikotntoag AHK(AZA)-Xuvepyalopevou DopEa yla To TapoV EPEVVNTLKO £PYO.

Ta Suo avtioupBaAopeva pépn ocupdwvnoav oTtous akoAouBboug 6poug:

FENIKOI OPOI
APOPO 1 - OPIZMOI

«AHK» onuaivel tnv Apxn HAektplopol Kumpou mou £xet 16puBei Baoel tou apBpou 3 tou
niept Avantuéng HAektplopou Nopou, Ked. 171, wg €xeL tpomomnolnOel HéExpL orUEPA KAL OTIWG
QUTOG EKAOTOTE TPOTIOMOLEiTOL A avTlkabiotatal Kal €ival VOULKO mpocwro e dapkn Sia-
Soxn kat kowvr) odppayida kat Le e€ouoia va amoktad, Katéxel Kal SltabEtel Ibloktnaola, va ouva-
TITEL CUPBAOELG, VO EVAYEL KOL EVAYETAL OTO OVOU TNC KOL VO KAVEL OTIOATIOTE €lval anapai-
TNTO yla Toug okomoU¢ Tou Nopou autou.

«AikTuoY 1) «Z0oTRMAY onpaivel to Aiktuo Atavoung tng AHK.

Q¢ «Zuvepyalopevoc Dopéag» opiletal onoloodnmote Popeag eival eVvEPYOG ETALPOC OTO Ta-
PATIAVW EPEUVNTIKO £pyo Kot cUMPBAAAeTaL pe tnv AHK (AZA) pe Supdwvia EUmIOTEUTIKOTN-

TaC.

APOPO 2 - ANAAYTIKH NEPITPA®DH EPTQN
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2.1 lNa tnv emitevén Twv EPEVVNTIKWY OKOTIWV TOU £pyou, duvato va amattnBei n akdAoubn
vAomoinon:

1. AvTikataotacn t¢ UPLOTAPEVNG LETPNTIKAG SLatagng r mpooBnkn véag,

2. NpoaoBnkn Tou avaykaiou NAEKTPOAOYLKOU 1} TNAETUKOLWVWVLAKOU EOTALOUOU KATOTILV OU-
vewvonong He tov Napaywyo/KatavaAwtr yia tn B€on Kal To XWwpo EyKOTAoTACNC.

O Napaywyog/Katavalwtng duvatal va €xeL mPooBacn OTLG LETPOELG TTou AapuBavovTal, w-
0TO0O0 8eV ETMUTPENETAL Kapio TtapEpBacn otov eEOMALOMO TTou Ba eykataotabel.

2.2 H AHK (AZA) pall pe to Zuvepyalopevo Qopea deopevovTaL YL TNV EYKOTAOTACN TOU a-
nattoVuevou €€OMALOUOU, TNV OPOAN AslToupyia Kot TNV aodAAELA TOU avOpwWTOU Kal TOU
OUCTAHOTOG.

APOPO 3 - AAMANEZ NAPATQroY/KATANAANQTH

3.1 Aev Ba uTtdpéel kapia emumpooBetn xpnuatikn entBdpuvon ya tov MNapaywyd/ Katava-
AwTtn, T600 o€ {NTMaTA TTPOUNBELOC KAl EYKATAOTAONG EEOTALOLOU, OGO KAl 0TV pounOsta
TOU NAEKTPLKOU PEVHATOC KATA TN SLAPKELA SLEEayWwYG TOU EPEUVNTIKOU €PYOU.

3.2 O emunpooBetog e€omAlopdc Ba mapapeivel otnv WBloktnoia tou Mapaywyou/Katavalwtn
HETA To TEPaC Sle€aywyrng TOU EPEUVNTIKOU €PYOU XWPLG Kapia OLKOVOULKN emiBdpuvon ylo
Tov Mapaywyo/KatavaAwrn.

APOPO 4 - ANAITHZEIZ EAEFXOY TOY ETKATEZTHMENOY EZONAIZMOY

4.1 H AHK (AZA) Oa €xeL to Sikaiwpa va amoattiost and tov Mapaywyo / Katavalwtn va Sta-
KO EL TNV Ttapaywyn Kot KatavaAwaon NAEKTPLKAG EVEPYELAG OTAV ELval amapaitnTo, MPOKEL-
MEVOU VO CUVTEAEOTOUV €PYOOLEC EYKATAOTOONG, EMLOKEUNG, OVTIKATAOTOONG, CUVTAPNONG,
eniPAePng n adaipeong tou e€omAlopou. Onote eival Suvatov, Ba didetal amnd tnv AHK (AZA)
EK TWV MPOTEPWV €Ldomoinan, EVTog EUAOYOU XPOVLKOU SLOOTAUATOC, Yl TNV TiBavotnta dla-
KOTING TAPAYWYHG KL KATAVAAWONE NAEKTPLKN G EVEPYELAC.

4.2 H AHK (AZA) Ba €xeL to dikaiwpa va dlevepyet onolodnmote éAeyxo i dokiun Bswpel ava-
ykaia, oto avtiotpodea taong (inverter), ota QwtofoAtaikd mAaiola KoL YEVIKOTEPA OTOV N-

AEKTPLKO, TNAETUKOWVWVLOKO KOl LETPNTIKO €€0MALOUO Tou Mapaywyol/KoatavoAwTtr.

APOPO 5 - AIAZDAAIZH ANOPPHTOY / NPOZTAZIA MPOZIQMIKQN AEAOMENQN

5.1. Katd tn Stdpkela tou €pyou Kal 0on xpovikn mepiodo amattnBei petd tn ARén tou, ot
Yuvepyalopevol Qopeic Ba petaxepilovial wg amdppNnTEG/EUMIOTEUTIKEG, OTOLECSATIOTE
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nmAnpodopleg, oL omolieg Toug anokaAdOnkav Katd tn Slapkela Tou Epyou amo tov Mapa-
ywyo/KatavaAwtr, Kal ol omoleg xapaktnpilovrat we LOLOKTNTEG amd Tov TeEAevTalO.

5.2. Ze mepimtwon mou ot Zuvepyalopevol Qopeic aviaAldooouv mpoowrikd dedopéva, Se-
opevovTal yla TNV npootacia Twv dedopévwy autwv. Metafl aAAwv, £XOUV UTIOXPEWON Va
o€Bovtal to andppnto Kal tnv acdalela twv SeSopévwy ou umopouv va AdBouv kabwg Kal
Va 1NV TA XPNOLUOTIOLOUV TTOPA LOVO YLOL TO OKOTIO TNG ATTOCTOANG TTIOU TOUG £XEL avaTeDeL.

5.3. H AHK (AZA) eival umtevBuvol yla tn dladikaoia avwvuponoinong OAwv tTwv mAnpogdo-
pLwv, oL omoieg amokaAudpOnkav katd tn SLdpKeLa Tou €pyou amod tov Mapaywyo/Katava-
AwTA KoL oL omoieg xapaktnpilovtal wg LOLOKTNTEC amo Tov teAsutaio. Ot Zuvepyalopevol Qo-
pei¢ Suvatal va €xouv mpodcoPacn UoTepa Ao TN SLASIKACIA AVWVUROTOLINONG 08 OAEC TIG
nmAnpodopieg Kal LeTpnTIKA SeSopéva, TIOU €lval amapaitnTa yla T dle€aywyn Tou epeuvn-

TLKOU TIPOYPAUHOTOGC.

5.4. Kapia euBuvn dev katahoylletal yla TNV mPootacio onmolwv—Onmote TETolwv MAnpogdo-
PLWV KaL HETPNTIKWY SeS0UEVWV av:

i. €xouv dnuoatomolnBel mpLv amo, ) HETA amd TNV KOLWVOTIOlNo Toug Xwpig TNy &-
népBaon adlkaloAoyntng mpa&ng ek pEpoug Tou AapBavovtog Qopéa,

ii. elvaL nén yvwotég otov Aappavovta Qopéa, 0w amodELKVUETAL ATIO YPOTTTA TEK-
unpLa ota apxeia tov ev Aoyw Qopéa,

iii. €xouv vopotuna AndBei, xwplig mapaBioon g napovoag Zupdpwviag, and tpito,
0 omolog dev SeopeVETAL OO TOUG OPOUC TNC MapoUoac ZUupdwviag,

iv. €xouv dnuootomnolnBel xwpic mapaBioon tng mapovoac Jupdwviag,
V. €xouv avarmntuxBet kalompoaipeta and vnalAnAoug tou Aappdavoviog Mopéa, oL
ormoiol &ev elyav mpodoPacn OTLC EUTILOTEUTIKEG TTANPOodOpLEG,
vi. bev umodeixBnkav EMAPKWE WG EUTMLOTEUTLKEG.
5.5. O kaBe Dopéag Ba emBAAEL TIS 1BLEG UTIOXPEWOELG 0TOUG UTTAAARAOUG TOU, OL oTtoloL Aa-
BAvouv yvwon Twv EUMLOTEUTIKWY TTANPOodOPLWY, aKOUN Kal yla TNV nepiodo peta amnod to Té-
Ao¢ Tou €pyou ) PETA TN AREN TNG amaoXOAnor g Toug.
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A.2 Prosumer Consent Agreement (in English):
COLLABORATION AGREEMENT FOR GOFLEX EU RESEARCH PROJECT

This collaboration agreement, effective as of .../.../..., is sighed between Electricity Authority
of Cyprus (Distribution System Operator, hereinafter called “EAC (DSO)”), which is legally rep-
resented by .............. ,and .............., resident of ........ with a registered address located at
.............. (hereinafter called “Prosumer”), who have agreed the following:

Additional necessary equipment will be installed downstream of the interconnection point
between the Network and the Prosumer within the framework of GOFLEX research project.
The installed equipment will send the data to EAC (DSO) and after the anonymisation process
the data will be sent to the Co-operating Organization, which will be able to store, edit and
publish anonymously according to the confidentiality agreement between the Co-operating
Organization and EAC (DSO) for the current research project.

The two contracting parties agreed to the following conditions:

GENERAL CONDITIONS
ARTICLE 1 - DEFINITIONS

“EAC (DSO)” is the Electricity Authority of Cyprus, which was established under the Electricity
Development Law Cap.171, Article 3, in order to exercise and perform functions relating to
the generation and supply of electric energy in Cyprus, operating within its own legal frame-
work. Under this law, EAC (DSO) has the authority to enter into contracts and own property
for the purposes of generation, distribution, transmission and supply of electricity.

“Network” is the Distribution Network of EAC (DSO).

A “Co-operating Organisation” is any organisation that actively participates in this research
project.

ARTICLE 2 - WORK DESCRIPTION

2.1 In support of the objective of this research project, the following actions shall be imple-
mented:
1. Replacement of the current metering infrastructure or placement of a new one.
2. Installation of the necessary electrical and communication equipment. The location of
the installation will be specified after a consent with the Prosumer.

The Prosumer shall have access to the data, without being able to interfere with the in-
stalled equipment.
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2.2 EAC (DSO), in consultation with the Co-operating Organisation, is committed to install any
necessary equipment, to ensure its smooth functioning and to guarantee system’s security
and safety of the Prosumer.

ARTICLE 3 - PROSUMER EXPENSES

3.1 This agreement shall not involve any additional costs for the Prosumer, both for equip-
ment supply and electricity supply, within the research project duration.

3.2 Once the research work has been completed, ownership of all additional equipment shall
remain with the Prosumer, for no additional costs.

ARTICLE 4 - MONITORING AND CONTROL OF INSTALLED EQUIPMENT

4.1 EAC (DSO) shall retain the right to disconnect the Prosumer’s electricity, when necessary,
in order to carry out installation, repairs, replacement or maintenance work, as well as sur-
veillance or removal of equipment. EAC (DSO) will provide, whenever possible, advanced no-
tification of these disruptions to the Prosumer.

4.2 EAC (DSO) shall carry out, when necessary, inspections or tests of operation of PV mod-
ule(s), inverter(s) and metering equipment of the Prosumer.

ARTICLE 5 - CONFIDENTIALITY / PERSONAL DATA PROTECTION

5.1 During the project implementation and for the required period following the end of the
project, the Co-Operating Organisations will treat all information that have been obtained di-
rectly from the Prosumer as confidential. Moreover, the Co-Operating Organisation should
use the data only for the purpose for which it was collected and not for some secondary pur-
poses.

5.2 In case that the Co-Operating Organizations exchange personal data, they are committed
for the respective protection. The Co-Operating Organizations are responsible for respecting
the data privacy and protection, while they will able to use this data only for this certain pur-
pose.

5.3 EAC is responsible for the anonymisation of all information that were obtained in the
course of this research project from the Prosumer. Co-operating Organisations shall have ac-
cess, after the data anonymisation process, to any information related to the electrical rela-
tion of the Prosumer with the grid.

5.4 No liability is imputed for such information if:
i. it hasalready been published, before the project start,
ii. itisalready known to the Co-operating Organisation,
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iii. it has been legally obtained by a third party, without breaching the rules of this

agreement,
iv. it has been published without breaching the rules of this agreement,
v. it has been developed without any other intention by employees of the Co-

operation Organisation, who did not have access to confidential data,
vi. it has not been properly indicated as confidential.

5.5 Each Organisation shall impose these confidentiality obligations to all employees who may
have access to this information, during the project implementation and after the end of the
project, or after they have ceased employment with the organisation.
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