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1 Introduction

In the framework of Work Package 3 “Testing” of the PEGASUS project, the measuring
equipment for the pilot project of Mega Evydrio community has already been installed and
has provided the set of measurements. This report documents the technical and economical
evaluation of the Greek pilot micro grid, under different operating modes.

1.1 The pilot site

The Greek pilot micro grid is planned to be installed near the city of Farsala — in the Mega
Evydrio community - and it is going to have one single point of common coupling (PCC) with
the main electricity grid. It is going to be organised as a local “energy community”, where
the municipality of Farsala and the residents of the community of Mega Evydrio are going to
participate.

1.2 The micro-grid configuration

The present situation for the Greek pilot before the establishment of the micro-grid is the
following:
e The consumers buy electricity from the main grid
e The producers sell electricity to the main grid
e The prosumers buy electricity from the main grid in a net metering basis
(consumption — production). If production is higher than consumption they don’t
earn money for the surplus of electricity

The situation after the establishment of the micro-grid for the Greek pilot will be the
following:

> An “Energy Community” will operate the micro-grid. In the “Energy Community” will
participate the local municipality, local residents, local shop owners, local electricity
producers, and various other interested parties.

The Energy Community will proceed with the purchase of:
a) the new PV systems (177.5 kWp);
b) the necessary software, i.e. Energy Management System (EMS);
c) the point of common coupling (PCC).

The amount for the investment will come from the members of the energy community, from
loans and from grants.

After the start of the microgrid/energy community
> the microgrid buys electricity from the main grid (and the producers / procumers),
following a ‘net metering’ procedure,
> the microgrid sells electricity to the consumers /prosumers,
and
e consumers buy electricity from the micro-grid with a discount of x % (compared to
the main grid prices),
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e producers sell electricity to the micro-grid with a premium of y % (compared to the
main grid prices),

while

e prosumers buy electricity from the micro-grid (consumption — production); if their

production is higher than consumption they sell electricity to the micro-grid at a
fixed price of z cents/kWh

The net metering is calculated for a period of 1 year for:
e grid — prosumers (before the micro-grid),

and

e grid — micro-grid (after the micro-grid).

2 Calculations

In order to evaluate the Greek pilot from both the technical and economical points of view,
the following software programs were used:

e the MS Excel for the economic evaluation and

e the MATLAB/Simulink for the technical evaluation.

Microsoft Excel is a spreadsheet developed by Microsoft. It features calculation, graphing
tools, pivot tables, and a macro programming language called Visual Basic for Applications

and it has been a very widely applied spreadsheet for these platforms. Excel forms part of
the Microsoft Office suite of software.

MATLAB is a software package for high-performance computation. Combined with Simulink,

it provides a de-facto industry standard for the analysis, modelling and visualizing of
complex systems.

Simulink is a software package used for modeling, analyzing, and simulating a wide variety of
dynamic systems. Simulink provides a graphical interface for constructing the models. It has

a library of standard components, which makes block diagram representation easier and
quicker.

3 Economical evaluation of the system

Many parameters influence the economic evaluation of a micro-grid: the resources
potential, the cost of used renewable sources, the price of purchase for the electricity

produced by these sources, the price of purchase for electricity from the main electrical grid,
financial transactions etc.

3.1 Economical evaluation of system with MS Excel

Mega Evydrio Pilot - configuration without storage
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PV System sel

Electricity withdrawn

Building type Consumer, Committed: power:: PV System power  Consumption eneration Cnnsampﬂ‘nn trom the grid Electricity fed into the
g typ P;:::z:: . kW) (kwp) (kWh/year) (ng: /ye:r) (nf(e: Vr;.:;:::rr;g) (:Wh /yeir' grid (kWh/year)
Public Consumer 13.815)
Domestic -Houses Permanently/Partially Inhabited  Consumer 1.687.729
Commercial - Shops Consumer 148.081
Public Street Lighting (471 lamps) Consumer 628.731!
Public (2 Public pumping stations) Consumer 368.687!
Farming - Private pumping stations Consumer 271.215!
Domestic- Houses with 10 kWp PV Prosumer 27.555 39.129,76|
Domestic- Houses with 5 kWp PV Prosumer 6.889 3.653,11
Commercial -with 100 kWp PV Producer 642.109,00|
Total 3.152.700 3.137.693' 684.891,87|
Table 2: Future situation - Microgrid /energy community
_ Committed power | PV System power | Consumption PV System self - Electricity withdrawn ¢\ vy fed into (sell)
Building type - (kW)p y(kwlo:J (kWh vp ) (kWh/year) rlkwh/vear) mac(r::iytr:rw"ht;veear) the mimzrid(kwwyear'
Prosume's;
Producers Nbr
Public Consumer 3 24 10.361 10.361,25
Domestic -Houses Permanently/Partially Inhabited Consumer 220 850 1.171.077| 1.171.076,98;
Commercial - Shops Consumer 16 54 148,081 148.080,68
Public Street Lighting (471 lamps) Consumer 1 166 628.705! 628.705,20)
Public (2 Public pumping stations) Consumer 2 65) 368.687! 368.686,50)
Farming - Private pumping stations Consumer 147 735 271.215] 264.600,00
Domestic- Houses with 10 kWp PV Prosumer 4 20 27.555 51.369 15.315,76 39.129,72
Domestic- Houses with 5 kWp PV Prosumer 1 5 6.889 6.421 2.768 4.120,71 3.653,11
Domestic- Houses with 2.25 kWp PV Future prosun 75 374 516.652 216.711 164.734 351.918,00 51.977,47|
Public with 9 kwWp PV Future prosun 1 8 9 3.454 11.558 1.682 1.771,99 9.876,20|
Commercial -with 100 kWp PV Producer s 500 642,109 0 642.109,00)
Total 475 2.301 723 3.152.675 928.168 181.422 2.964.637,07 746.745,50|
Four different scenarios have been studied:
a) With batteries and 10% discount on electricity’s price;
b) Without batteries and 10% discount on electricity’s price;
¢) Without private pumps and batteries and 10% discount on electricity’s price;
d) Without private pumps and batteries maximum discount on electricity’s price.
Table 3: Current electricity consumption and PV production Tariffs
Customers, Prosumers, Tariff
Building type buy / sell
Producers (€cent/kWh)
Public Consumer buy 18,61
Domestic -Houses Permanently/Partially Inhabited |Consumer buy 19,40
Commercial - Shops Consumer buy 18,61
Public Street Lighting Consumer buy 15,52
Pumping stations (public) Consumer buy 18,61
Farming - Private pumping stations Consumer buy 8,90
Domestic- Houses with PV on the roof Prosumer buy 19,40
Public with PV on the roof Prosumer buy 18,61
Domestic- Houses with PV on the roof Prosumer
Public with PV on the roof Prosumer
Commercial PV Producer sell 14,00
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Table 4: Electricity prices for different types of consumers/producers
Building type Customers, Prosumers, buy /sell Tariff
e Producers v (€cent/kWh)
Domestic- Houses with PV on the roof Prosumer sell 10,00
Public with PV on the roof Prosumer sell 10,00
Commercial PV Producer sell 14,55

The micro-grid sells with a discount of 10% and buys at 0.1456 €/kWh.

Table 5: Net cash flow for scenario 3

3.1.1 With batteries and 10% discount

In the first scenario the case of the micro-grid with a total installed capacity of 722.75 kWp
PV, of which 177.75 kWp are new installations and 545.00 kWp are old, was studied. It is
going to be bought batteries of 200 kWh and the micro-grid is going to sell electricity to the
different types of consumers with a 10% discount from the existing tariff for each category.

The producers will sell the energy to the micro-grid at the price of 14.55 euro cents / kWh.

The prosumers will sell the surplus energy at 10 euro cents / kWh in a net metering basis
during the period of one year. It must be noticed that before the micro-grid, the prosumers
could not sell the surplus energy, they had to give it to the grid without any profit.
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Figure 1: Cash flow after taxes for scenario 1

In this scenario the micro-grid — “Energy Community” earns 39,124 Euros/year and the
economic results are presented in tables 6 and 7.

Table 6: Business Case Results for scenario 1

Net present value (NPV) of Cash Flow - 9,285 € negative

Internal Rate of Return (IRR) 7.0% lower than discount rate (8.0 %)
Simple Payback period 13 Years 11 Months

Discounted Payback 25 Years 1 Months

Table 7: Capital Expenditures (CAPEX) financing for scenario 1

Total CAPEX 342,926.50 €
Equity 90,048.55 € 26%
Grants 150,000.00 € 44%
Loans 102,877.95 € 30%
- interest on loan 7.00%
- loan term (years) 20 years

A positive net present value indicates that the projected earnings generated by a project or
investment exceed the anticipated costs. It is further assumed that an investment with a

positive NPV will be profitable, and an investment with a negative NPV will result in a net
loss.

On the other hand, an investment will be profitable if the internal rate of return (IRR) is
higher than the discount rate. In this scenario the net present value (NPV) of Cash Flow is
negative and the internal rate of return (IRR) is lower than the discount rate (7.00 < 8.00).
This means that the investment is not profitable.
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3.1.2 Without batteries and 10% discount

The second scenario is the same with the 1% scenario but without the batteries.

€250.000 Cash Flow After Taxes
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€150.000

€100.000

€50.000

1 2 3 4 5 6 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
€(50.000)
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Figure 2: Cash flow after taxes for scenario 2

In this scenario the micro-grid — “Energy Community” earns 39,124 Euros/year and the
economic results are presented in tables 8 and 9.

Table 8: Business Case Results for scenario 2

NPV of Cash Flow 26,976

IRR 11.7%

Simple Payback period 9 Years 4 Months
Discounted Payback 15 Years 7 Months

Table 9: CAPEX financing for scenario 2

Total CAPEX 302,926.50 €
Equity 62,048.55 € 20%
Grants 150,000.00 € 50%
Loans 90,877.95 € 30%
- interest on loan 7.00%
- loan term (years) 20 years

Here, the net present value (NPV) of Cash Flow is positive and the internal rate of return

(IRR) is higher than the discount rate (11.7 > 8.00). This means that the investment is
profitable.
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3.1.3 Without private pumps and batteries and 10% discount

The third scenario is the same with the scenario Nr 1, but without the batteries and the 147
private pumps for irrigation. These pumps consume electricity from the main grid in a very
low tariff much lower than the tariff in which the micro-grid is going to buy electricity from
the main grid.

€700.000

Cash Flow After Taxes

€600.000

€500.000

€400.000
€300.000 /
€200.000

€100.000

/1% 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

€(100.000)
Year

Figure 3: Cash flow after taxes for scenario 3

In this scenario the micro-grid — “Energy Community” will earn 57,422 Euros/year and the
economic results of the activity are presented in tables 10 and 11.

Table 10: Business Case Results for scenario 3

NPV of Cash Flow 204,388

IRR 34.2%

Simple Payback period 3 Years 1 Months
Discounted Payback 3 Years 8 Months

Table 11: CAPEX financing for scenario 3

Total CAPEX 302,926.50 €
Equity 62,048.55 € 20%
Grants 150,000.00 € 50%
Loans 90,877.95 € 30%
- interest on loan 7.00%
- loan term (years) 20 years

In this scenario the net present value (NPV) of Cash Flow is positive and the internal rate of
return (IRR) is much higher than the discount rate (34.2 > 8.00), which means that the
investment is very profitable.
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3.1.4 Without private pumps and batteries and maximum discount

In the last - fourth - scenario again the batteries and the 147 private pumps for irrigation are
not taken into consideration. Now the micro-grid is going to sell electricity to the different
types of consumers with a x% discount from the existing tariff for each category.

After a number of tests made, it was found that the maximum accepted tariff discount is
14.2%. This is the maximum discount where the investment will be still profitable.

€150.000

€100.000

Cash Flow After Taxes

€50.000

€(50.000) |

€(100.000)

1 2 3 4 5 6 7 8 9 1

12 13 14 15 16 17 18 19 20 21 22 23 24 25

Year

Figure 4: Cash flow after taxes for scenario 4

In this (last examined) scenario the micro-grid — “Energy Community” earns 36,622 Euros
/year, and the economic results are presented in tables 12 and 13.

Table 12: Business Case Results for scenario 4

NPV of Cash Flow

2,720

IRR

8.4%

Simple Payback period

12 Years 7 Months

Discounted Payback

23 Years 10 Months

Table 13: CAPEX financing for scenario 4

Total CAPEX 302,926.50 €
Equity 62,048.55 € 20%
Grants 150,000.00 € 50%
Loans 90,877.95 € 30%
- interest on loan 7.00%

- loan term (years)

20 years
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In this scenario the net present value (NPV) of Cash Flow is positive and the internal rate of
return (IRR) is slightly higher than the discount rate (8.40 > 8.00). This means that the
investment is still profitable.

4 System’s introduction in MATLAB

The electric consumption of the Greek pilot is defined in the MATLAB program. Some of the
assumptions that have been taken into account are the following:

- Simulation period: from January 1% to December 31°

- Maximum consumption: 1,486.00 kW
- Total installed PV capacity: 722.75 kWp

- 10 different groups of consumers/producers:

O

O O O O

o

O

Group01: 5 houses with existing PV panels on their roof with a total installed
capacity of 45 kWp

Group02: 75 houses with new PV panels on their roof with a total installed capacity
of 168.75 kWp

Group03: 170 houses without any production
Group04: 16 shops without any production
Group05: 3 Public buildings without any production

Group06: 1 Public building with new PV panels on its roof with a total installed
capacity of 9 kWp

Group07: 5 PV parks of total installed capacity of 500 kWp (5*100kWp)
Group08: The street-lighting load as a bulk load

Group09: The public pumping stations for potable water circulation as one bulk
load

Group10: The private pumping stations for irrigation as one bulk load

- Four (4) different scenarios studied:

O

o
o
o

Scenario01: Without any storage available
Scenario02: With a storage facility of 500 kWh / 1.5 MW (limited storage)
Scenario03: With a storage facility of 5 MWh / 1.5 MW (unlimited storage)

Scenario04: Unlimited storage (scenario03) with additional installed PV parks of
1000 kWp, increasing the total installed capacity of Group07 to 1500 kWp.

The model developed in MATLAB/Simulink is shown in Figure 5, while the details of
Groups01-02 and Group06 are shown in Figures 2 and 3, and Figure 7 respectively.

10
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Figure 7: Detail of Group06

5 Datainputs

The data used as input include the average power consumption per type of consumer (i.e.
household, public building, shop, street-lighting, private pumping station, public pumping
station) with an interval of 15 minutes for approximately 365 days (1/1/2018-31/12/2018).
Likewise, the production input data include the average power production of 15 minutes
interval, per installed kWp in the area of Mega Evydrio. A fraction of these data is shown in
the following Table 14 and 15 respectively.

Table 14: Load input data

Public Pum;‘)s Pt{mps Municipal

TIME buildings Houses Shops public private | iohting est

W) & (W) (w) total est. total est. J (Wg) :

(W) (W)

1/5/2018 0:00 216 779 1001 65000 0 165691
1/5/2018 0:15 201 703 1106 65000 0 165691
1/5/2018 0:30 171 537 1120 65000 0 165691
1/5/2018 0:45 226 560 986 65000 0 165691
1/5/2018 1:00 224 461 1119 0 0 165691
1/5/2018 1:15 169 523 1234 0 0 165691

12
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1/5/2018 1:30 194 509 1243 0 0 165691
1/5/2018 1:45 200 447 763 0 0 165691
1/5/2018 2:00 228 473 869 0 0 165691
1/5/2018 2:15 195 514 795 0 0 165691
1/5/2018 2:30 170 511 625 0 0 165691
1/5/2018 2:45 225 495 675 0 0 165691
1/5/2018 3:00 204 555 571 0 0 165691

Table 15: PV production data input

Mean power (for 1 kWp)
Time per 15'
w

1/5/18 4:15 0.00
1/5/18 4:30 0.00
1/5/18 4:45 0.00
1/5/18 5:00 0.00
1/5/18 5:15 0.00
1/5/18 5:30 0.05
1/5/18 5:45 4,78
1/5/18 6:00 16.84
1/5/18 6:15 28.94
1/5/18 6:30 52.01

6 Results

Following the aforementioned four scenarios (see Section 3), different approaches for the
strategy of the Mega Evydrio micro-grid functioning were examined, as it is described in
more detail in the following paragraphs.

6.1 Scenario 01 - No storage available

Due to the nature of the load and renewable generation from PVs, the peak load and peak
production do not coincide. Thus there are intervals with excess of renewable generation
and intervals with excess load demand. During the first type of intervals the surplus of
production is provided to the network, while during the second type of intervals the micro-
grid demand is fulfilled by power from the network

The results are shown in the following figures:

13




1200

200

g

CR

NnEe
ES

CENTRE FOR RENEWABLE
ENERGY SOURCES AND SAVING

interreg &
/Mediterranean _

e Pégasus

Day

Figure 8: Scenario 01 - Loads per group of consume

Loads per type

rs

100 150 200 250
Day

Figure 9: Scenario 01 - Load per type of consumer

14

300

— Houses

— Shops

— Public Buil.

— Street Lighting

— Public Pump Staticns
— Private Pump Stations




Mlle kaRE | cEnTRE FOR RENEWABLE I/rv‘ttde.tg:aneeg E
S| CRES | ENERGY SOURCES AND SAVING n e

ePegasus
1500 Total microgrid load |

|
150

| |
200 250
Day

Figure 10: Scenario 01 - Total micro-grid load
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Figure 11: Scenario 01 - Total micro-grid production
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Figure 12: Scenario 01 — Micro-grid balance
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Figure 13: Scenario 01 — Micro-grid balance (9*" day detail)
As it can be seen in Figure 12 and

Figure 13, where the power balancing of the micro-grid is shown, there is a large amount of
power provided to the network from the micro-grid during the daytime (when the
generation from PVs is maximized), which could be used from the micro-grid during the peak
load times (which occur at hours without PV production) if there is a storage system. This is
the subject of the rest scenarios.

16
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6.2 Scenario 02 - 500 kWh storage available

In this scenario, a storage system is considered to be installed at bus O (see Figure 5), which
is the point of connection of the micro-grid and the network. The storage available
considered is a concentrated 500 kWh / 1.3 MW storage device, e.g. a Lithium battery
container.

In Scenario Nr 2 the battery selected represents a relatively small amount of total needs,
while a practically unlimited storage available respectively, with the available RES capacity in
mind, is considered in scenario 03. The choice of a 500 kWh battery has been made in order
to have lower costs than in the case of a larger one.

The results are shown in the following figures.

Storage Power
500 T

Kw

500 |- —

| | | | | | |
50 100 150 200 250 300 350 400
Day

1000
0

Figure 14: Scenario 02 — Storage power

17
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Figure 15: Scenario 02 — Storage available energy
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Figure 16: Scenario 02 — Total micro-grid balance

The total PV production is the same as in Scenario 01. The total micro-grid load is the one
shown in Figure 10 plus the one of the storage shown in Figure 14. It must be noted that
positive values in Figure 14 correspond to charging mode, i.e. it acts as a load for the micro-
grid, while negative values correspond to discharging mode.

As it can be seen from Figure 16, where the total balance of the micro-grid is shown, there is
still surplus during daytime that is provided to the network, as well as lack of available own
power during night-time. This is due to the relative small storage capacity for the
characteristics of the PV production, i.e. high production during daytime and zero to little
production all the other hours. This can be seen also in Figure 15, where the available storage
capacity is shown.

18
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It is clear that the production from PV during the day is still larger than the one that can be
stored or consumed, while the need for supply during the night hours is greater than the
one already stored.

6.3 Scenario 03 - 5 MWh storage available

It is the same in nature as with scenario 02, but with practically unlimited storage in
comparison with the PV production, in order to use all available local RES electricity
generation.

In this case the storage is able to store all available energy, as shown in Figure 17, with the
state of charge (SoC) reaching only 25% during the day. Even though storage is available to
efficiently store any excess power, there is no enough local production for the micro-grid to
cover all daily needs/loads, especially during night. This is the subject of Scenario 04, where
additional PV capacity is added in order to cover the daily needs of the load.

Storage avallable energy

L

il

M}l ;.MJ, ﬂ,h...u] Lu

abo bl J:.‘.Allv : l‘m 180

State of Charge

HHJM HJ \IL MM“MJMH IMHM HM‘JLIJ bl

H‘Mm uﬂm‘mﬂ

Figure 17: Scenario 03 — Battery state of Charge

6.4 Scenario 04 - 5 MWh storage available with additional 1000 kWp PV

In this scenario, the total installed capacity of Group07, i.e. the PV parks, is increased by
1000 kWp, reaching a total of 1500 kWp. There is also an available storage of 5 MWh.

The storage state of charge in this case is shown in Figure 18. It is evident from this figure

that, during daytimes with sufficient luminosity, the battery with the local production from
the PVs is sufficient to cover all load needs.
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Figure 18: Scenario 04 — Battery state of Charge
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Figure 19: Scenario 04 - Microgrid balance

6.5 Conclusions

Since the data availability is for a month and a half, the conclusions are in a draft stage.
From these preliminary results, it is clear that the dependency of the micro-grid only in PV
production is insufficient for covering its autonomous operation since, in this case, the
amount of installed PVs and storage capacity required is very large, especially if it is taken
into account the fact that the data cover a period with large PV production, which is
expected to be significant smaller during the other periods of the year (autumn, winter).

Thus, in a later stage, new/other RES technologies, e.g. wind and/or biomass, should be used
to assess the performance of the micro-grid.
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7 Financing methods - Support schemes

There are several possibilities to finance the proposed micro-grid. The new development
law, and the bank loans (especially the loan from the “Consignment Deposits and Loans
Fund”) are two of them and they are described in annex 1 of this document.

In order to be financial viable the pilot micro-grid, the scheme of net metering is going to be
used, as the feed-in tariff scheme that was promoted through a guaranteed feed-in tariff
was stopped in the end of 2015.

The relevant law for Net-Metering is presented in annex 2 of this document.

8 Conclusions

e The green community of Mega Evydrio does not consume instantly all its renewable
energy production.

e The fact that all the renewable energy produced in each moment is not consumed
directly causes that it is useful to have an Energy Storage System. But from the economic

point of view, for an energy storage system to be profit we should increase renewable
generation power.

e Inone year, the renewable energy production will avoid the emission of 560,520 kg CO,.

e To be protected against disconnection from the grid, the Greek pilot will need a
continuous power from an Energy Storage System of 1,500 kW. (From the file “3.1
Balance 15 minutes.xIsx”, it was noticed that the maximum electricity demand for the
grid occurs at 2/4/2018 19:15; that time the consumption was 1,486,218 watts and the
production was 0 watts.)

e To be able to do net balance with the grid, it is necessary to increase the renewable
power: 1700 kWp of PV generation have to be added. Then the total installed PV
power will be 2422.75 kWp.

e Solar energy production is higher (9h—18h) in the time that the consumption is lower
but the price of electricity is high.

e Solar energy production is lower in winter, like the electricity demand, because heating
systems are based on diesel. On the other hand, there is a high solar production
between May and October. The consumption is higher in summer time because of
cooling building electricity consumption systems.
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A) The new development law

The Development Law foresees support in form of a subsidy for CHP plants, small-scale

hydro-power plants, and self-production using other RES (art.9 par.7 and par.8 Law
No.4399/2016).

Eligible technologies
CHP, small-scale hydro-power and other RES are eligible (art.9 par. 7 and 8 Law

No0.4399/2016). RES projects are eligible for support, subject to the following limitations (art.
11, par.3, sub-par.2h and 2z Law No. 4399/2016).

Amount

To be eligible for support, minimum investment should amount to (art.5 par.3 Law No.
4399/2016) for social cooperatives/ cooperatives: € 50,000

RES for self-consumption can make up to 15% of eligible regional support. Regional support
maximum is stipulated in the Regional Support Map (C (2014) 2642/7.5.2014), which is
approved by the European Commission and is available at: http://ec.europa.eu/
competition/state aid/cases/252063/252063 1547272 57 2.pdf. Support for RES used for
self-consumption only is also foreseen (art.7 par.8 Law No.4399/2016).

The Development Law alternatively offers the following types of support (art. 10 Law No.
4399/2016):

1. Subsidies
2. Leasing subsidies
3. Subsidies for the creation of new jobs

Addressees

Entitled party. All enterprises based in Greece or having a branch in Greece at the moment
of the entry into force of the Development Law are eligible for this support scheme as long
as they fall under the following categories:

1) private enterprises

2) commercial companies

3) cooperatives and

4) social cooperatives (art. 6 Law No. 4399/2016)

State
Own contribution amounts to 25% of total investment cost (art.5 par.1 Law No0.4399/2016)

B) Loans from the Consignment Deposits and Loans Fund

Banks and financial institutions may offer so-called “golden” or “green” funds addressed to
capital markets. Such funds are financed from accounts, which attract lower interest rates.
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The margin consented by the lower interest rate is passed on by the bank to the investor in

the form of discount rates. Furthermore, institutional banks offer soft loans and special
facilities.

Consignment Deposits and Loans Fund

There is a new integrated financing scheme from the Consignment Deposits and Loans Fund
in cooperation with the Centre for Renewable Energy Sources and Saving (CRES) for
electricity production mainly from local authorities with important benefits.

The Consignment Deposits and Loans Fund, took the initiative for the development of a
financial the programme, with the aim of producing electricity in municipal facilities of local

authorities of “a” or “b” grade, but also more generally, on premises of Public Entities

(universities, hospitals, etc.), through the installation of photovoltaic power plants with net-
metering.

Respectively, the CRES is going to provide the necessary technical support for the program,
the evaluation of the submitted proposals and the measurement and verification of the
electricity production and performance of photovoltaic station.

The loans of this financing scheme have a maturity of up to twelve (12) years with fixed or

floating rate, at the option of the borrower. The interested parties have the possibility to
apply for financing either for the entire budget of the project or for part of it.
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Net-Metering

Net-Metering (Law No0.3468/2006 amended by Law No0.4203/2013)

The net metering process is described in FEK B’ 3583/2014. Furthermore, “virtual net
metering” was introduced in 2016 (art. 2 par. Law No. 3428/2006). Especially city/regional
councils, schools, universities, farmers and farming associations will be allowed to develop
PV and wind power projects of up to 500 kWp, if installations are located at a considerable
distance from the place of the actual power consumption (art.14A par.4 Law No.3468/2006).
A new but very similar (virtual) net metering scheme has been introduced in 2017.

Eligible technologies
PV plants connected to the grid are eligible (art.14A Law No.3468/2006).

For the interconnected system: PV plants <20kW or 50% of the agreed capacity consumption
(PV Capacity <0.5 x Sum of the agreed power consumption (kVA). For non-profit legal person
this could reach up to 100%. (art. 1 par.2 FEK B’ 3583/2014 and art.1 par.2 Min.
Res./F1/175067).

Max. capacity limits for each PV plant are defined for the Interconnected system the
500kWp

Amount

Primarily, the electricity produced by an installation or plant is offset with self-consumed
energy. Any surplus electricity is fed into the grid without any obligation for remuneration.
Apart from that, PV installed on public buildings in the context of the EU funded
programmes can receive up to 20% of the value of the total annual electricity production
(art.14A par.4 Law No.3468/2006).

Addressees

Entitled party. Natural persons or legal persons governed by public or private law that they
own/ rent the space in which the RES plants are installed (art. 14a par.1 Law No.3468/2006
and art.3 par.1a Min. Res. /F1/0ik.175067). For PV (and other RES) virtual net-metering non-
profit legal persons are only entitled (art.3 par.la Min. Res. /F1/0ik.175067 and art. 14a
par.1 Law No.3468/2006).

Obligated party. The persons obligated are the grid operators (art. 2 par. 1 in conjunction
with art. 12 par. 1 Law No. 3468/2006).

Procedure
Process flow

Net metering process follows an annual cycle. Each time the electricity retailer issues an
electricity bill, the electricity fed into grid and the electricity consumed has to be measured.
If the difference is positive, meaning that more electricity is produced and fed into the grid
than consumed, this surplus is credited to the next electricity bill. However, any surpluses
after the end of the year will not be disbursed by the electricity retailer to the self-producing
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electricity consumer and will be annulled. If the difference is negative, i.e. more electricity

was consumed than produced, and then the plant/ installation operator is obliged to pay the
difference (art.2. FEK B’ 3583/2014).

The new PV (virtual) net metering scheme follows an identical process. However, it follows a

three-year cycle, while there is a liquidation procedure, when the PV plant operator switches
to another electricity retailer (art.4 Min. Res./F1/0ik.175067).

Distribution of costs

Distribution mechanism

No costs are incurred for the State (art.2 FEK B’ 3583/2014). However, it should be noted
that the new PV (virtual) net metering scheme foresees how the surplus of electricity is

introduced as an accounting record in the “Special Account for RES and CHP” (art.6 Min. Res.
F1/0ik.175067).
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