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Project Facts

The project “Smart net metering for promotion and cost-
efficient grid-integration of PV technology in Cyprus” with the 
Acronym SmartPV, is co-financed by the European Commission 
under the LIFE+ Programme. It is a pilot demonstration 
project approved under the theme “Environment Policy and 
Governance” contributing to the implementation of European 
environmental policy and the development of innovative policy 
ideas, technologies, methods and instruments.

Coordinator: University of Cyprus

Duration: 1/7/2013 - 31/12/2017

Total Budget: € 1.219.838

European Contribution: € 568.464

Project Website: www.smartpvproject.eu

https://twitter.com/SmartPV_Project

www.linkedin.com/groups?home=&gid=6512391&trk=anet_ug_hm

www.facebook.com/smartpvproject 
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Objective
The main objective of the project is to develop and validate optimum price-based 
Demand Side Management (DSM) schemes for promoting higher Renewable Energy 
Sources (RES) penetration, and especially Photovoltaics (PV), in the energy mix of Cyprus. 

Background

For several years prosumers in Cyprus 
used to be under feed-in tariff contracts 
but due to the rapid decrease of the cost 
of PV systems, the Energy Ministry and 
the Regulator decided to introduce the 
new, at the time, net-metering scheme for 
residential consumers. The net-metering 
scheme that is currently operational in 
Cyprus is unique in that prosumers are 
called upon to cover the system costs 
for the services that they offer through a 
yearly capacity payment per kWp installed 
(5 kWp for residential consumers). 
Through a price-based DSM scheme, the 
Electricity Authority of Cyprus (EAC) and 
the Cyprus Energy Regulatory Authority 
(CERA) aimed to improve the net-metering 
scheme by creating new energy policies 
that can benefit both the power utility and 
prosumers who will inevitably grow in the 
near future.

Why price-based DSM?

DSM is defined as the modification of 
consumer demand by various methods 
such as financial incentives and 
behavioural change through education. 
DSM is viewed as an important component 
of future smart grids and price-based DSM 
is a very popular smart pricing scheme 
already applied in various countries. 
Amongst the different price-based 
schemes, the most common is the Time 
of Use (ToU) tariff. ToU pricing is a tariff 
structure that typically applies to electricity 
usage over a period of hours where the 
price for each period is predetermined 
and constant. Typically, time is divided 
into peak, shoulder and off-peak periods 
which reflect the level of demand on the 
electricity network. During peak periods 
electricity prices will be more expensive 
than at other times. By decreasing peak 
demand, peak supplied energy can also 
be lower – and hence, aggregated savings 
can be passed on to consumers.
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How to test DSM?

In support of this work, three hundred 
prosumers in Cyprus have been selected, 
in order to form the project test-bed 
that emulates a representative sample 
of the Cypriot residential prosumers 
connected to the grid with a flat tariff 
scheme. All participating prosumers 
were geographically spread throughout 
Cyprus, in order to cover different socio-
geographical situations, with 2/3 of 
prosumers residing in urban areas and 
1/3 in rural areas. Smart meters (SMs) 
were installed to acquire consumption 
and production profile datasets for 
each prosumer. The analysis of usage 
patterns of each prosumer is crucial for 
understanding the variations in peak 
usage profiles and deciding a DSM policy 
that will be acceptable and beneficial. 
Additionally, this provided the opportunity 
to the prosumers and the utility to monitor 
their energy consumption for at least one 
year prior to the implementation period 
commenced when the ToU tariffs were 
applied.

Meteorological 
Stations
Apart from the prosumers the pilot 
network includes seventeen weather 
stations over the geographical spread of 
the island, urban and rural areas along 
with mountainous, inner-country and 
seaside locations. The aim is to collect real 
meteorological data to enable accurate PV 
generation forecasts that allow derivation 
of reliable prosumer consumption profile, 
when this is not explicitly measured. If 
generation is available, one can easily 
derive consumption from import and 
export measurements of the utility meter.

Meteorological 
Stations   

Geographical location of the participants and installation of the SMs
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How to evaluate the methodology followed?

Peak demand management does not 
necessarily decrease the total energy 
consumption, but could be expected 
to reduce the need for investments in 
networks for meeting peak demands. 
Hence, the developed ToU tariffs applied 
in the residential sector should be able, 
if adopted by consumers, to reduce the 
peak demands of the total aggregate 
consumption. Collecting consumption 
data is a vital aspect of developing ToU 
tariffs that can achieve the desired peak 
demand reduction. Τhe progress of 
collecting consumption datasets began 
in 2015 and that year is referred to as the 
reference year. The annual total system 
demand represents the initial scenario 
and any DSM schemes affecting the total 
aggregate consumption will be reflected 
on the electricity power network.

Furthermore, for the reference year, 
annual demand datasets were collected 
from the installed smart meters in order 
to validate that the developed ToU tariffs 
can benefit the power utility. This is 
considered as the baseline scenario and 
will be compared to the initial scenario 
to ensure that the average consumption 
of the selected sample is representative 
of the total system demand. Also, the 
baseline scenario can be a good anchoring 
point for future evaluations and can be 
used to determine the critical success 
factors for benchmarking.

The comparison between the two 
scenarios shows a strong correlation, 
signifying that the prosumers’ profiles 
can be considered as representative of 
the total system demand profile and 
any improvement made, due to the 
application of ToU tariffs, will positively 
affect the power utility.

Comparison between the initial and the baseline profile for the Summer and Middle season

Summer Middle
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How to develop Optimum TOU tariffs?

The annual load profile was categorized 
into three seasons (winter, middle and 
summer) and a clustering analysis was 
performed to derive the optimum block 
periods (peak, shoulder and off-peak) of 
each seasonal residential load profile. 

Besides the identification of the ToU block 
periods, the estimation of the applicable 
ToU rates for each corresponding period 
is essential. The optimized ToU rates 
were calculated using an optimization 
algorithm which can derive a constrained 
minimum of a scalar function of several 
variables starting from initial conditions 
and are subject to nonlinear multivariable 
constraints and bounds. 

The objective was to estimate revenue-
neutral tariffs. In other words the ToU 
rate levels are set such that the annual 
electricity bill is the same as the flat rate 
in the case where participants made zero 
changes to their consumption profiles. 

The value of the peak, shoulder and 
off-peak price was calculated at 18.85, 
14.85 and 10.85 €cents/kWh, respectively, 
fulfilling in parallel all the set optimization 
criteria. In addition, the period of each 
ToU block varied according to the season, 
with the highest peak duration occurring 
for the middle season and the lowest for 
the winter season.

Developed ToU tariffs (periods and rates)

SummerMiddleWinter
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Training

All participants completed a questionnaire 
regarding their energy patterns and all 
the energy-intensive appliances as well 
as the flexible (deferrable) loads located 
at their premises. The purpose was to 
help the participants adopt DSM methods 
more easily. Within the context of the 
programme, specially trained staff made 
individual contacts with each one of 
the participants, at their premises, and 
provided in home tutorials before the 
application of the developed ToU tariffs. 
The tutorial was based on the participants’ 
individual energy profiles and how to shift 
load (orange area) from peak to off-peak 
hours thus levelling out their total 
consumption (red area). At the same time, 
the participants had the ability to sell any 
excess energy produced (yellow area) by 
their PV systems at the same price.

Custom web application   

Web Application

SMs, even combined with economic 
incentives, do not lead to maximum 
consumption reductions. In order to help 
the participants to understand the effect of 
shifting the usage time of their appliances, 
a custom web and an android application 
was developed and offered exclusively 
to them. Through the application, the 
prosumers were able to see the prices 
they were exposed to at different points 
in time, the electricity cost for both bills 
(flat and ToU tariff) and compare their 
energy profiles with the ones collected 
one year prior to the ToU implementation 
(reference year).

Load shifting technique   



8

Real pilot-implementation

The developed ToU tariffs were approved 
by the EAC (DSO), EAC (Supply) and the 
Cyprus Energy Regulatory Authority (CERA) 
for one year of real pilot-implementation 
which begun on 1st of July 2016. 

The preliminary results highlighted that 
participants were actively engaged in 
the project by shifting their consumption 
from peak to off-peak periods, while their 
bimonthly electricity bill incurred through 
the developed ToU tariffs was always 
lower compared to the prevailing flat 
tariff.

Comparison of the demand profile 
between the baseline and the implementation period  

Comparison of the bimonthly electricity bill 
between the ToU and the flat tariff  
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Meetings with the 
participants 

The main target of the meetings was 
to listen to the prosumers on what they 
needed to say on the project. Attended 
prosumers provided feedback and 
possible recommendations based on the 
experience they have gathered through 
their active involvement with the project. 
The emphasis was on the prosumers that 
did not record positive results meaning 
that they need further training to unfold 
the benefits that are available to them.

Initial conclusions reached through the 
deliberations of the meetings were always 
taken on board as substantiated feedback.

Workshop with stakeholders and participants 
held at the University of Cyprus 

Focus groups with the prosumers
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Refinement of the applied TOU tariffs

After six months of extensively analyzing 
the results and by taking into consid-
eration the feedback as well as recom-
mendations provided by the participants, 
the ToU tariffs were redesigned in the 
scope of offering greater flexibility to the 
participants to enhance the benefits that 

were available to them and at the same 
time preserve the stability of the power 
network and reduce the Greenhouse gas 
(GHG) emissions. 

The implementation of the refined ToU 
tariffs begun on 1st of January 2017.

Re-evaluated ToU tariffs (periods and rates)

SummerMiddleWinter
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Results
After only one year of real life trials with the participating prosumers, the results 
highlight that over the comparatively short implementation period, the application of 
the ToU tariffs, the targeted training of the prosumers and the timely detailed feedback 
achieved through the implementation of the web application have created incentives 
for the prosumers to shift their energy demand from the peak to off-peak periods 
and manage to reduce their energy consumption in real numbers through improved 
understanding of their energy needs. More specifically, the percentage of consump-
tion during the peak hours of the implementation year is reduced by 3.19%, 1.03% and 
1.40%, compared to the reference year, for the summer, middle and winter season 
respectively.

Furthermore, the energy behaviour change was investigated by comparing the average 
annual consumption of the smart prosumers with the rest of Cyprus. More specifically, 
a second set of domestic consumers with similar consumption levels with the SmartPV 
sample was populated. The ratio of the annual average consumption for the SmartPV 
sample to the annual average consumption for the second sample was evaluated 
for both the baseline and the implementation year. The results of this comparison 
have indicated a sizable reduction of 2.18% in the energy consumption of the “smart” 
prosumers as compared to the rest of Cyprus domestic consumers. This behavioural 
change indicates that the initiatives adapted within the project that included targeted 
training, detailed feedback and utilization of incentives through a ToU tariff aided the 
participants to reduce their consumption levels. 
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Environmental 
Impact
The environmental analysis showcases 
an overall annual decreasing trend of 
CO2 emissions equal to 12.4%. More 
specifically, the results highlight that over 
the implementation period the average 
bimonthly reduction in CO2 emissions was 
equal to 11.2%.

If Cyprus manages to achieve its national 
2020 target for renewable sources, an 
additional beneficial reduction is expected 
from the implementation of the project 
actions at a larger scale.

Additionally, the data analysis indicated 
significant savings in terms of emission 
costs for Cyprus as well as other European 
countries targeting higher PV penetration 
levels.

Socioeconomic
Impact
The analysis of the social criteria and 
respective indicators provides evidence 
that the SmartPV activities had a positive 
impact on prosumers’ perceptions, 
attitudes and energy behaviour. 

Prosumers who participated in training 
activities are much more aware of the 
price-based DSM scheme implemented 
through the project and the vast majority 
mentioned that their behaviour in relation 
to energy consumption was notably 
affected. 

Additionally, the experience of prosumers 
in the project participation has evidently 
had a positive impact as they are 
willing and interested to extend their 
participation in the project even after it 
officially ends, even without the security 
of paying the lower electricity bill at the 
end of each payment period.

Willingness to 
extend participation 

in the project
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Dissemination and 
Communication 
activities

The project’s objectives and results were 
disseminated to external stakeholders, 
both in Cyprus and beyond.

Furthermore, the project was 
disseminated through scientific journal 
and internet articles, newsletters and 
many conference appearances.

An additional communication path is 
the active website where all project 
deliverables (news, reports and 
information material) are presented and 
available for downloading. 

Launching event on 16th October 2013

Networking meeting with EcoGrid on May 2016

Deloitte’s Energy day on 5th June 2015
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After LIFE
l  Developed infrastructure and 

tools (ToU tariff development 
and evaluation, forecasting, web 
application) will provide a great testing 
ground for future policy making and 
benchmarking

l  Large scale roll-out of both technical 
and policy results to the whole of the 
country

l  Expanding knowledge to other 
geographical areas 

l  The introduction of storage, electric 
vehicles, aggregators, smart appliances 
and “active” prosumers will drastically 
change the energy landscape → it’s 
time to change too

PV Forecasting Tool

ToU tariffs development tool

Custom web and android application

ToU tariffs evaluator tool
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Think BIG, start small

If more consumers follow the steps for successful implementation of the identified 
corrective measures, then new energy policies can be developed that will lead to the 
promotion of the PV technology as a serious step in saving the planet.

Changing the 
energy future 

depends on 
each and every 

one

- New energy policies 
- Promotion of PV technology 
- Save the planet

Electricity bill reduction

Contributing on improving 
the grid stability and emission 
reduction

Change their energy profiles

Ability to monitor their 
own energy data

Each participant 
completed a 
questionnaire

Individual 
Training 
provided to the 
participants

Every household equipped 
with Smart Meter




