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1. General presentation

In order to help and emphasize the GSR concepemisgtion towards all stakeholders, and
mainly promoters and financing institutions, pradbility studies were conducted on new
potential sites to be equipped. Such studies abgeegtas to identify and quantify precisely
future potential investments in order to help tkeision process.

As expected, at least two pre-feasibility studiesgountry have been led in the framework of
the project on high DHW consumption sites (multmfly housing, tourism and health
sectors). In order to increase national knowletlyese studies were conducted by the national
partners with the support of TECSOL who was in ghaof training the national staff in view
for them to be able to realise the pre-feasibsitydies. Indeed, the first pre-feasibility study
was conducted by TECSOL in close cooperation wétional experts for capacity building
purpose and the following pre-feasibility studiesra/ realised by the national teams, with
TECSOL support when needed.

The objective was to select potential sites as dasinative as possible in order to allow a
wide replication. It was also decisive that thejgrb had good chances to get concretely
realized in short time period and owner or projeatler's motivation was a decisive selection
criterion.

Of course, the final decision for a concrete impanation will rely on the owner’s decision
based on both technical and economical pre-fedygitstudy results. However, we are
confident that these initiatives will lead to coeter realisations.

In this report are presented the main results efptle-feasibility studies that have been led in
the framework of the East-GSR project in Romanik.pfe-feasibility reports are available
on the project website (www.solareast-gsr.net).



2. Methodology used

The main goal of this set of pre-feasibility stugis to ensure, at the same time, the transfer
of know-how relative to these studies and to idgrsome potential projects in each country,
having a strong realization probability.

One can find in annex 1, the content table of acaldeasibility study. We can say that it is
more than a pre-feasibility study, since the owofdhe project receives all information that is
necessary for taking a clear decision.

To be useful, the study must propose realistictsmig, with some options, adapted sizing,
and real economic parameters.

The role of the national expert is very importanthis case because, for being really adapted
to the national context, we need to use corredbmalt values (costs of systems and man-
power, taxes, incentives if any, available energigls prices, bank rates ...)

Moreover, a GSR contract is defined and proposéderstudy report.

In each country, the projects were first identifiecbugh several ways:

- privileged contacts of the project partners walthitects, research departments,
investors, professional bodies,...

- contacts established during the national confege or training sessions.

An identification file (appendix 2) was drawn uphieh made it possible to gather all the
characteristics of the candidate sites in a comfoonat. They were then evaluated and some
selected, according to the list of criteria dethibelow:

- easy access to a large free area for collecabngays easier on the ground than on a
high tilted roof)

- south orientation, no or very few shadowing

- available technical premises close to the callaci{short pipes) and big enough
(high ceiling, wide doors, large area) for recegvthe tanks

- general context of the project, enabling to dedige simplest possible hydraulic
system

- almost constant DHW consumption, all along tharyeninimum 9 months)

- moderate temperature needs (about 50-60°C)

- available onsite technical skills, for daily opgon and quick supervision

- investment capacities (the pay-back time willdbeund 10 years) and environmental
consciousness of the client / owner

- duplicability of the installation (typical hotdhr example)

- if possible, capacity of the owner to realizeeastsimilar installations (typical for
hotel chains or housing companies)

- could be existing buildings (faster realisation)new projects (slower, but easier to
adjust roof free areas or technical rooms situation

- minimal size, for exemplarity reasons and foemebnitoring amortization, i.e. at
least 50 m?2 of collectors, which means around 3|63 of hot water per day.



In each country, the first feasibility study washdacted by TECSOL in close cooperation
with national experts, for capacity building purpos

TECSOL had the responsibility to explain all theqass in details to the national staff in
view for them to be able to realize the following{feasibility studies, even if some support
was still possible.

Each pre-feasibility report includes:

- Accurate evaluation of hot water needs

- Implementation constraints in and on the buildisglgr collectors and technical
room)

- Sizing and design of the hydraulic circuit

- Economic study (comparison between energy pricgstes installation prices,
existing funding based on the results of WP2)

- GSR draft contract

- Some implementation schemes.

At the end, the study was presented and explaimeédet owner, with some complementary
information when necessary (about solar energypdtissible evolution of energy prices ...).

In addition, and in order to encourage as congretglpossible investment, the pre-feasibility
reports have been actively presented to nationdlirternational potential investors (public
or private). The objective here is to make themrawat such projects real technical and
economic performances and to help the owner tdleeta negotiate concretely the financing
of his installation.



3. Summary of the pre-feasibility studies led in tB framework of the EAST-GSR project

The table hereunder presents a summary of allréwéeasibility studies realised in the frameworkloé project. Each study is approximately 20
pages long, but the main data and conclusionsusmengarised in approximately 5 pages per study. l#dke pre-feasibility studies are available
on the project website (solareast-gsr.net).

Country N° Site name City Sizes Use/year Comment/ conclusion
m2 m3 ht./day

BG [ 1 |Housing building "Goce Delchev" Sofia 28,75 2 1800 12 months pay back > 20 .

[ 2_|Residential building Bansko not relevant
[ 3 ]Housing building "Paviovo" Sofia 50,6 35 3500 12 months pay back +/- 10 y.

PL [ 4 ]Housing SBM Metrum Warsaw 185 10 12000 12 months  difficult to install, not competitive against district heating
[ 5 _|Rehabilitation Center Nadliwie 107 75  1500-5000 12 months not competitve against coal
EIBombardier Transportation factory Katowice 225,8 11,3 9757 12 months not competitve against natural gas

RO Housing block of flats "Valea Buzaului Bucharest 66 8 7 500 12 months pay-back: 12 v.

HDusing block of flats "Telita Str" Bucharest 135 14 13 500 12 months pay-back: 12,7 y.

SK EResidence IPR Bratislava 50,75 4 2850 10 months not competitve against coal heating

Residence Dochodcov Presov 134 4 14 000 12 months pay back > 20 y. but possible subsidies
SLO [ 11 |Elderly home Impoljca Sevnica 105,6 45 6000 12 months pay-back: 12 v.
Red Cross accommodation facilities Ankaran 110 55 5000 12 months pay-back: 13 v.

In the following pages are presented the resulteetwo pre-feasibility studies that have been gleted in Romania. Other pre-feasibility
studies were initiated for two building projectsBacharest but they soon resulted not relevantsimgsspace for collectors, etc.).



. Pre-feasibility study n°1 :

GENERAL PRESENTATION OF THE PROJECT

Housing-Apartment 4-Storey Building
in Bucharest

- Name and address:

Housing-Apartment Building @floors / 4 stairs / 50 App)
Valea Buzaului no 5, Bl G12

Bucharest, Sector 3

- Client: Mr. Marius Dinu , building administrator

- Contact:

Tel: +4021 639 1467
Mail: maruntelu@ovm-iccpet.ro

- Date visit: 09/08

- Type of building: The housing-apartment building, block of flats2d4 located in north — east
side of Bucharest in center-south-east of Romarti@. housing-apartment building consists of
one rectangular shaped building with 5 levels, gbtioor plus 4 superior levels, for residential
occupancy. The total effective area is 4100 fhe building has 4 stairs each consisting of 5
floors, ground floor and 4 superior floors, in 1d@ apartments. In the basement there are several

Bl G12, Valea Buzaului no 5, Buchar&sictor 3

available spaces for the storage tanks and othéprent in the technical premises.

The largest front of the building is oriented tow&outh East with an angle of 30° from the

South. The roofs tilt angle is 30°.

- Hot water supply: The hot water for the residential building is po®md by the city district
heating network which is supplied with hot water $sveral cogeneration plants, fueled with
natural gas and heavy oil as support. The blocklimgi has three distribution systems for sanitary
hot water and for kitchen which covers 50 apartmevith approximately 150 inhabitants. Each
distribution system will have separate DHW stortmgated in different technical premises.

This feasibility study for the solar system for hadter is planed to supply DHW for around 150

inhabitants.

- RESULTS SUMMARY

The main results for the solar hot water systeras ar

Collector Solar tank | Solar heat| Solar system| Annual savings CO;
Area storage volume produced | costs(rebate) (price 2008) avoided
m2 litres kWh/year € € tly
66 4 x 2000 57090 35020 2914 15,59

First estimation with 660€/m2, Energy cost:51,04¥/h, CO2:273g/kWh, and 15% of rebate.




* Solar collectors on the roof
« Storage tanks and other equipment in the teehpremise.

- EQUIPMENT DESCRIPTION OF THE CONVENTIONAL HOT WATER SYSTEM

Type of activities in the building
- 50 apartments for 150 inhabitants
- sanitary hot tap water kitchen and bath rooms
- 50 flats with 2, 3 and 4 rooms.
- Flats with 2 rooms: 10
- Flats with 3 rooms: 30
- Flats with 4 rooms: 10

4.1. Conventional hot water system equipment

The hot water for the residential building is peal by the city district heating network which is
supplied with hot water by several cogeneratiomtglafueled with natural gas and heavy oil as
support.

Flat roofs available

- SOLAR INSTALLATION DESIGN
4.2. Hot water consumption evaluation

Calculations for solar hot water system designdarge month by month, on the basis of average
daily domestic hot water consumption.
This hot water consumption values come from theemedading or from estimations (as in our
case) made with:

- monthly average number of people using thisewat

In this case, the average daily domestic hot wadesumption at 55°C is estimated according to
activities in the building and according to the sw@ad hot water consumption in other elderly
homes in Slovenia and is estimated with followiradged

150 inhabitants ............ Water consumption: 50 Idoer.day



In the table below, one can see the domestic ht&érw@nsumption estimation for a

normal day:
Total . Jan Feb Marsh | Apr May | June | July Aug Sept Oct Nov Dec
consumption
Liday/Flat (501 555 | 908 | 225 | 237 | 231 | 195 | 159 | 132| 132 | 177 | 225 | 231
flats with bath)
L/day/Pers
(150 persons in 85 76 75 79 | 77 | 65 | 53 | 44 | 44 | 59 75 77
50 flats)
* Results of the calculation
The detailed calculations were done with onlinesiaer of SOLO sizing software.
The annual hot water energy needs of the facitiyadoout 146170 kWh.
The results are summarised in the table below:
Collector Storage Annual solar Annual Solar contribution
area volume production | productivity factor
%
m? litres kKWhly kKWh/m 2y min |annual] max
66 8000 57090 865 20 387 84|2

To avoid any risk of malfunction linked to the oleating of the collectors, the solar fraction
should not exceed 85% during the months with trst ¥alar radiation.

- GUARANTEED SOLAR RESULTS (GSR)

The guaranteed solar results is a contract betteeoustomer on the one hand and the installer,
the solar collector manufacturer, and the projegiesvisor on the other hand. This group

contracts, from the beginning of the project, tthet solar hot water system will produce each
year the estimated energy.

In case the objective is not reached, this grouptbaompensate financially the client with an
amount calculated with the formula indicated in ¢hepter 4.5.

4.3.Energy guarantee

The guarantee energy production will be equal t6686f the annual solar contribution
determined by the calculation, to take into consitien the hazard of the weather and the
collectors themselves.

GEP = 57090 x 0,80 = 45672 kWh/an.
If the hot water consumption is below the forecasisumption, the energy “guarantee” will be

calculated again at the end of each year with #reesmethod, and with the real hot water
consumption.



4.4 Term and conditions of the contract

The contract will last 5 years from the end of itigtallation with:

- a probative year callectchecking yeatr. Throughout this year the group (the technical
pool) has to do any necessary changes for the bolawater system to reach the forecasted
results.

- four years calledconfirmation years”.

In the end of the fifth year, the GSR contract ends

- If the objectives are reached, the installapooves oneself and the group is released from
the contract, the customer is then the unique resple of the installation

- If the objectives are not reached, the group memsates the customer with an amount
calculated with formula indicated below, and thiea group is released from the contract.

4.5.Compensating

At the end of the period of GSR (five years afteg tommissioning of the installation), if the

solar energy production (SEP) measured for allpgm@od is lower than the energy production
guaranteed for the same period, the group (thallestthe solar collector manufacturer, and the
project supervisor) must pay the customer an indigrequal to:

Solar investment x (1~Sﬁ’ )

GEP

4 .6.Performance measures

For the guaranteed solar results contract, a pemarerformance monitoring is needed and
the installation operation must be followed stepstp. It is also necessary that the monitoring
can be done by all the concerned parties.

- ECONOMIC RESULTS

4.7. Evaluation of the solar hot water system cost

- Cost of the solar hot water system includes :
xSupply and installation on the roof of 66 m? flétp collectors including metal structure and
standard supports and all hydraulics accessories.
xSupply and installation of piping from collectorsveh to the technical premises.
xSupply and installation of four storage tanks (2008ach), a stainless steel plate heat
exchangers with hydraulics connections in the teethpremises.
xSupply and installation of electric and hydraukcessories in the technical premises:
- Pumps,
expansion tank,
- isolation and balancing valves ,
- electric box and
- control equipment.
May be evaluated to 29661 € (VAT included)*

* the cost of solar systeimcludes 15%commercial rebate, being 29661 € from 35179€plike
10



- Cost of telemonitoring and performance monitoringmnyg the contract period (5 years):
may be evaluated to (30 €/month) 1800 € (VAT included)
Cost of “solar works” engineering 3559 € (VAT included)
Solar cost TOTAL 35020 € (VAT included)

4.8. Yearly solar saving evaluation compared with the cuent situation

» Back-up District heating energy cost:

Rate on (€ /IMWh)
2008 VAT
included
dlstr!ct 5104
heating

CQO, production from oil: 273g/kWh

Solar contribution 57090 kWh/an
- Winter (* november to 31 march) : 22385 kWh
- Summer (§ april au 31 october) : 34705 kWh

Estimation of the back-up energy substitut&@090 kWh/an
- Winter (I november to 31 march) : 22385 kWh
- Summer (§ april au 31 october) : 34705 kWh

* Annual solar savings:. ceereennn.2914 € (VAT included)
* Annual emission of CQ av0|ded (ratlo 273 g/kWh) ............ 15.59 tons

4.9. Financial aids

In Romania subsidies will be available for solasteyns investors from the environmental found.
When the government will implement the financidiesme to support with 50% of the cost of solar
system applications, within the renewable energyliegtion support programme, the pay-back
period could be reduced with up to 50%.

4.10.Solar system payback period

The simple payback period is determined using elewing assumptions:
- Yearly maintenance costs for solar system: 500a€/ye

* Calculated payback period:...........cccocevvvivinnnn. 12 years

11



- CONCLUSION

This feasibility study for the housing-apartmentilding, block of flats G12 showed that solar
system with flat plate solar collectors with thetmpawer of 57090 kW should be installed. This
will lead to 38,9 % of energy savings for domektit water per year as well as to nearly 16 tons of
CO, emissions avoided every year of operation. Théaely period for proposed solar system is
12 years, mainly due to currently low price of gyland lack of available state subsidies.
Financial savings will be even greater when/if ¢éhnergy price will further increase.

Further, the pay-back period could be reduced &% with the financial scheme for 50% support
of the cost of solar systems, when the renewablggast programme will be implemented.

12



5. Pre-feasibility study n°2:

Housing-Apartment 8-Storey Building
in Bucharest

- GENERAL PRESENTATION OF THE PROJECT

- Name and address: Housing-Apartment Building @floors / 2 stairs / 108 App)
Telita str. no 4, Bl 66B
Bucharest, Sector 5

- Client: Mrs. lleana DRAGOMAN, building administoa
- Contact: Mrs. lleana DRAGOMAN
Tel: +4021 255 5362
Mail: teddyl7m@yahoo.com
Mail: moldoveanu@ovm-iccpet.ro
- Date of the visit: 10/08

- Type of building: The housing-apartment building, block of flatsB6& located in
south — east of Bucharest center, in center-scaghaf Romania. The housing-apartment
building consists of one rectangular shaped bugldinth 9 levels, ground floor plus 8
superior levels, for residential occupancy. Thealtatffective area is 8600 InThe
building has 2 stairs each of 9 floors, includingumnd floor, in total 108 apartments. In
the basement there is space for the storage tawkscuipment in the technical premises.

The largest front of the building is oriented tod/dhe south est with an angle of 30°
from the south. The roofs tilt angle is 30°.

- Hot water supply: The hot water for the residential building is po®d by the city
district heating network which is supplied with editer by several cogeneration plants,
fueled with natural gas and heavy oil as suppdre lock building has two distribution
systems for sanitary hot water and for kitchen Wwheovers 108 apartments with
approximately 270 inhabitants. Each distributiosteyn will have separate DHW storage
located in different technical premises.

This feasibility study for the solar system for heater is planed to supply DHW for
around 270 inhabitants.
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- RESULTS SUMMARY

The main results for the solar hot water systeras ar

Collector Solar tank | Solar heat| Solar system| Annual savings CO;
Area storage volume produced | costs(rebate) (price 2008) avoided

m2 litres kWh/year € € tly
4 x 3000
135 + 1 x 2000 116680 75643 5960 31,88

First estimation with 660€/m2, Energy cost:51,04¥/h, CO2:273g/kWh, and 15% of rebate.

* Solar collectors on the roof
* Storage tanks and other equipment in the teehpremise.

- EQUIPMENT DESCRIPTION OF THE CONVENTIONAL HOT WATER
SYSTEM

Type of activities in the building
- 108 apartments for 270 inhabitants
- sanitary hot tap water kitchen and bath rooms
- 108 flats with 1, 2, 3 and 4 rooms.
- Flats with 1 room: 4
- Flats with 2 rooms: 32
- Flats with 3 rooms: 63
- Flats with 4 rooms: 9

5.1. Conventional hot water system equipment

The hot water for the residential building is pama by the city district heating network
which is supplied with hot water by several cogatien plants, fueled with natural gas
and heavy oil as support.

General arrangement of the site

14



- SOLAR INSTALLATION DESIGN
5.2. Hot water consumption evaluation

Calculations for solar hot water system designdaree month by month, on the basis of
average daily domestic hot water consumption.
This hot water consumption values come from theemetading or from estimations (as
in our case) made with:

- monthly average number of people using thisewat

In this case, the average daily domestic hot weteisumption at 55°C is estimated
according to activities in the building and accoglito the measured hot water
consumption in other elderly homes in Slovenia isrektimated with following data:

150 inhabitants ............ Water consumption: 50 |/parday

In the table below, one can see the domestic heérw@nsumption estimation for a
normal day:

TOtal. Jan Feb Marsh | Apr May | June | July Aug Sept Oct Nov Dec
consumption
Liday/Flat (108 | 533 | 537 | 207 | 216 | 211 | 180 | 146 | 121 | 120 | 162 | 205 | 211
flats with bath)
L/day/Pers (270
persons in 108 93 94 82 86 84 71 58 48 48 64 81 84

flats)

* Results of the calculation

The detailed calculations were done with onlinesiaer of SOLO sizing software.
The annual hot water energy needs of the facitiyadoout 298980 kWh.

The summarised results are in the table below:

Collector Storage Annual solar Annual Solar contribution
area volume production | productivity factor
%
m? litres kKWhly kWh/m 2y min |annual] max
135 14000 116780 865 20 38]7 842

To avoid any risk of malfunction linked to the okeating of the collectors, the solar
fraction should not exceed 85% during the monttihk tiie best solar radiation.

15




- GUARANTEED SOLAR RESULTS (GSR)

The guaranteed solar results is a contract betweeoustomer on the one hand and the
installer, the solar collector manufacturer, ane pinoject supervisor on the other hand.
This group contracts, from the beginning of thejgut that the solar hot water system
will produce each year the estimated energy.

In case the objective is not reached, this grouptbacompensate financially the client
with an amount calculated with the formula indicaie the chapter 5.5.

5.3. Energy guarantee

The guaranteed energy production will be equalo& &f the annual solar contribution
determined by the calculation, to take into consitien the hazard of the weather and
the collectors themselves.

GEP = 116780 x 0,80 = 93420 kWh/an.

If the hot water consumption is below the fore@astsumption, the energy “guarantee”
will be calculated again at the end of each ye#n tie same method, and with the real
hot water consumption.

5.4. Term and conditions of the contract

The contract will last 5 years from the end of itigtallation with:

- a probative year calle&hecking yeaf. Throughout this year the group (the
technical pool) has to do any necessary changdhdaolar hot water system to reach
the forecasted results.

- four years calledconfirmation years’.
In the end of the fifth year, the GSR contract ends

- If the objectives are reached, the installatmyoves oneself and the group is
released from the contract, the customer is themtique responsible of the installation

- If the objectives are not reached, the group mamsates the customer with an
amount calculated with formula indicated below, &meh the group is released from the
contract.

5.5. Compensating

At the end of the period of GSR (five years aftexr tommissioning of the installation),
if the solar energy production (SEP) measured lfdha period is lower than the energy
production guaranteed for the same period, thepgfthe installer, the solar collector
manufacturer, and the project supervisor) musttpayustomer an indemnity equal to

Solar investment x (1~Sﬁ’ )

GEP
16



5.6. Performance measures

For the guaranteed solar results contract, a pemaperformance monitoring is
needed and the installation operation must bevi@tbstep by step. It is also necessary
that the monitoring can be done by all the conatpeeties.

- ECONOMIC RESULTS
5.7. Evaluation of the solar hot water system cost

- Cost of the solar hot water system includes :
xSupply and installation on the roof of 135 m? fidate collectors including metal
structure and standard supports and all hydraaticessories.
xSupply and installation of piping from collectorsveh to the technical premises.
xSupplying and installation in the technical premi$es solar storage tanks (4 tanks
of 3000 liters and 1 of 2000 liters), a stainletselsplate heat exchanger with
hydraulics connections.
xSupply and installation of electric and hydrauliccessories in the technical
premises:
- Pumps,
- expansion tank,
- isolation and balancing valves ,
- electric box and
- control equipment.
May be evaluated to 65931 € (VAT included)*

* the cost of solar systeimcludes 15%commercial rebate, being 65931 € from 77850s€ fiice
- Cost of telemonitoring and performance monitoringrm the contract period (5 years):
may be evaluated to (30 €/month) 1800 € (VAT included)
Cost of “solar works” engineering 7912 € (VAT included)
Solar cost TOTAL 75643 € (VAT included)

5.8. Yearly solar saving evaluation compared witthe current situation

» Back-up District heating energy cost:

Rate on (€ /MWh)
2008 VAT
included
dlstr_lct 51.04
heating

CQ, production from oil: 273g/kWh

17



Solar contribution 116780 kWh/an
- Winter (* november to 31 march) : 46953 kWh
- Summer (§ april au 31 october) : 69830 kWh

Estimation of the back-up energy substitutéd6780 kWh/an
- Winter (I november to 31 march) : 46953 kWh
- Summer (§ april au 31 october) : 69830 kWh

* Annual solar savings:. ..5960 € (VAT included)
* Annual emission of CQ av0|ded (ratlo 273 g/kWh) ...... 31.88 tons

5.9. Financial aids

In Romania subsidies will be currently available &mlar systems investors from the
environmental found. When the government will inmpéant the financial scheme to
support with 50% of the cost of solar system ajpilons, within the renewable energy
application support programme, the pay-back pecmdd be reduced with up to 50%.

5.10. Solar system payback period

The simple payback period is determined using elewing assumptions:
- Yearly maintenance costs for solar system: 500a€/ye

* Calculated payback period:...........c.cocevvvivinnnns 12,7 years

- CONCLUSION

The feasibility study for the housing-apartmentlding, block of flats 66B showed that
solar system with flat plate solar collectors wthilermal power of 117000 kyv/should be
installed. This will lead to 38,7 % of energy sasrnfor domestic hot water per year as
well as to nearly 32 tons of G@missions avoided every year of operation. Thdaek/
period for proposed solar system is 12 years, maiaé to currently low price of energy
and lack of available state subsidies. Financigingawill be even greater when/if the
energy price will further increase.

Further, the pay-back period could be reduced Wt with the financial scheme for

50% support of the cost of solar systems, whenillthe implemented the renewables
support programme.

18



Technical scheme of common solar heating systems
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6. Contacts and dissemination

This last part presents the different contactshbae been established with potential investors
(funds, banking sector but also real estate invessocial housing representatives, etc.).

In order to stress the importance and sustainglofitthe EAST-GSR project and the GSR
concept, OVM contacted several financial institasip installers, developers and housing
associations. The aim of this process was to inmtedhe GSR concept again and to offer
consultancy help for new solar thermal projectwal as feasibility studies.

OVM established contacts with the main stakeholdette solar thermal field. Some of them
attended the EAST-GSR seminar held in June 200&ptun. Indeed, during this seminar the
participants expressed their interest in promoting utilising the results of the EAST-GSR
project.

Most of the installers and solar collector provgleee an opportunity in the adoption of the
GSR contract and in offering the solar collectorshwthe contract as a service to the
customers.

As one of the goals of the project was to conduetfpasibility studies, OVM contacted
possible interested installers and collector pressdto offer them the possibility of pre-
feasibility study preparation for a planned proje©®VM extended the communication to
housing owner associations and developers to intbem about the EAST-GSR project and
to get more information about their interest in RIES field.

During this period we contacted 20 different insta, technicians, producers, housing and
hotel associations, municipalities and financingksa The majority expressed their interest in
the GSR concept and notified our institution todwaet a feasibility study.

BANKS

In the case of banks, some would finance renewatidegy sources projects, but they do not
have an important portfolio of credits while thegvia not specialised units dealing with RES
financing.

Banks generally are interested into RES financikgythere are Structural Funds available in

Romania, most of the banks are asked for co-fimgnbut they do not have yet RES projects

in their loan portfolio even if some of them areenested to prepare further special credit
offers for different interested groups — municipe#i, companies, housing owner associations
in different cities in the form of loan packagesl gmeferential loans with lower interest rate.

Actually the loans are more expensive than befitue,to the world financial crisis.

In conclusion, the response from banks was genepakitive. They are aware of RES
importance but they miss the specific experiencéoanh lending for investment in the RES
field. The GSR concept is a new tool to most of Hamks being considered helpful in
guaranty the financial support too.
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INSTALLERS, TECHNICIANS, PRODUCERS ANS COLLECTOR PR OVIDERS

To the second group belong technicians, local liessa producers and providers of the solar
thermal technology. Among the members of the grexipts a competition on the market and
the GSR concept offers them a particular advaniagard others.

Concerning the Guaranteed Solar Results, instakersell as producers are confident in both
their knowledge and products and welcome the GSitap to raise the competitivity of
their products and services on the market. Marth@inajor players on the market expressed
their interest in the GSR concept like a good opputy to extend the production of solar
systems for a large application for housing butgdiand tourist facilities.

Producers and installers are fully aware of the RESefits and would promote the GSR
concept. OVM already established a good commumicatith the main stakeholders and will
utilise this relationship in the future.

CONSUMERS

Consumers of large solar thermal systems are npaiittes, housing owner associations, real
estate developers housing and hotels. The GSR pbrx@ppropriate for the stakeholders
while they can profit from its guarantee of teclahigarameters of their solar systems.

Local communities are interested in the applicatbrthe GSR concept in a perspective of
sustainable development and spatial planning. Sbkrmal applications for domestic hot
water production contribute a lot to the reducifigasts associated with heating. Moreover,
there is currently the opportunity to use the maloenvironmental fund, and also the EU
financing support throughout the structural furfds the RES installation which can cover up
to 50% of the costs.

The situation is similar with the housing assooiasi, where the representatives consider solar
thermal installations as a reasonable tool to dser¢he costs of district heating especially for
the summer period. Mainly for the city housing apemnt buildings with flat roofs, there is a
large potential in the cities and towns to inst&lar systems as this interest was largely
expressed at the national seminar, but also itatee communication.

Concerning real estate developers, and even if hlagg expressed their interest in the RES
installations, presently the shortage of availdblancing loans determine them to delay the
RES applications on new buildings for the future,order to waive a raising of prices of
buildings.

The market potential for solar thermal installaas mainly for apartment buildings and
hotels, including solar thermal collectors and afgerest was proved for photovoltaic panels
to be located on buildings.

In order to keep informed the consumers with thdR@8ncept, OVM provides them with
information on the EAST-GSR project contributiormsvards the application of the GSR
concept in the future.

21



CONCLUSION

The general perception of the project is positined ®VM identified during the national
seminar and through direct communication with pogats and interested customers for solar
systems an encouraging future for the GSR concisgeghination for an extended further
application in Romania.

OVM agreed to stay in contact with the interestiedkeholders and to inform them with new
studies and applications of solar systems in thec&lhtries to extend the experience of other
countries to Romania for using the solar energy.
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7. Conclusions

In terms of basic economic efficiency, all systehave a rather long payback time. The
reason for this is the currently low price of thxiéiary source of supply for hot water

It is necessary to highlight, however that bothjgets offer large environmental benefits and
can significantly contribute to the reduction oégnhouse gas emissions, which are the major
cause of global warming. In a time when climatengjgais a global threat and environmental
considerations gain on importance, the environnigradormance of the system needs to be
considered seriously when making long term decsmmthe building’s energy supply.

Moreover, the current trend of conventional fuetge increase provides support for the
economic attractiveness of solar hot water systems.
It is well seen that these projects meet at theestame obstacles and favourable conditions.
Among these, one can notice again:

- improvements of the living conditions of the afiitants, by abundant warm water
supply

- reduction of the greenhouse effect gas emissions

- reduction and long-term stabilization of the rggyeexpenses
what is very favourable, but the obstacles are @lsoerous:

- precarious economic equilibrium

- insufficient environmental motivations

- lack of and collective assistance and incentives

- mistrust of the installers and manufacturerframt of the engagements imposed by
the GSR contracts in the long run.

The result is that the pay-back time calculated inthese studiesfor the analysed solar
systems for application at block of flats is 12ltbyears, mainly due to currently low price of
energy and lack of available state subsidies. iahsaving will be even greater when/if the
energy price will further increase.

Further, the pay-back period could be reduced B 5dth the financial scheme for 50%
support of the cost of solar systems, when will ilmplemented the renewables support
programme.

Opportunity of investment in solar systems is dbtiuasupported by the national
environmental fund, and also could be sustainethbyEU financing support throughout the
structural funds, for the RES installation whicm @ver up to 50% of the investment costs,
while reducing significantly the costs of naturakgised for hot water supply.

The consumers largely interested in the applicabiosolar thermal systems are the dweling
owner associations, the municipalities for sociailldings, hospitals, hotels and the family
house owners for which is appropriate the GSR qunes it guarantees the technical
parameters of their solar systems for domestiavader production.
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Annex 1 General content table
of a feasibility study

1. General principles of a solar thermal system, ggied to domestic hot water
(DHW) production.

2. Description of existing equipments
Building, site
DHW use equipments
DHW production and storage equipments

3. Implementation possibilities of the solar equiprant
Collectors
DHW tanks, back-up system

4. Dimensioning of the solar installations
Evaluation of consumption
Dimensioning of the installations
Heat balance
Installation selected

5. Principles of installation and operation
Principle of installation
Principle of operation

6. Guarantee of solar results procedure
Guaranteed energy
Duration and method of the contract
Compensation
Measurements of the performances

7. Installation of a system of telemonitoring
Functions of the telemonitoring
Measurements checking
Follow-ups

8. Economic assessment
Costing of solar operation
Annual savings
Possible assistances or subsidies - financialtsesul
Cost of solar kWh over 20 years

9. Conclusions

ANNEX 1 - Photos: overview, future situation of cdkectors, technical
premises

ANNEX 2 - Installation scheme

ANNEX 3 - Specific solar calculations
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Annex 2 Project identification file
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Ambient temperatures - Monthly averages (°C)
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