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B. Drawings:

1. Layout plan (1:15000)

2. Site plan for each street:

-Board no. 1 FrLSiei Street

- Board no. 21.2, 22.2 Kossuth Lajos Street

- Board no. 31.2, 32.2 Szek Street

-Board no. 4,4.3,42.333. 3 COmpul Mare Street
-Board no. 4,4.3,42.333. 3 COmpul Mare Street
- Board no. 51.2, 52.2 Harghitei Street

-Boardno. 6,6.4,62.4,63.4,64. 4 Br akovul ui Street
- Board no. 7 Pictor Nagy Istvan Street

-Board no. 8 Revolu$Siei din Decembrie Street
- Board no. 9 Octavian Goga Street

- Board no. 10 Str. Inimii

- Board no. 11 S@ionului Street

- Board no. 12 Zold Peter Street

-Boardno. 131.2,132. 2 Ti mi Koar ei Street
-Board no. 14 PieSii Street

- Board no. 151.2, 152.2 lancu de Hunedoara Street

-Boardno. 161.2,162 . 2 Topli Sa Street

- Board no. 17 Marton Aron Street

- Board no. 181.2, 182.2 Lunca Mare Street

- Board no. 191.2, 192.2 Leliceni Street

- Board no. 20 Harghita Street (Bridge)
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General data:

[.1. Name of objective:
Increasing the energy efficiency of the public lighting system in MiereGrea Town
through the installation of a remote control system

I.2. Location of works
MiercureaCiuc Municipality, Harghita County

1.3. Investment holder
Harghita County CouncH Energy Management Agency

l.4. Investment beneficiary
MiercureaCiuc Municipality Hdl, Harghita County

I.5. Study elaborator
SC Electrielnst SRL

Il. General information concerning the project

II.1. Current state and information regarding the entity responsible for implementing

the project

Within MiercureaCiuc Municipality, the maintenance of streetroad lighting, street

pedestrian lighting, architectural lighting, ornamental lighting and ornamief¢ative lighting is
carried out by SC Electrdmst SRL, companyhich ensures the performance thereaifthe level

of the Miercure&Ciuc Municipality Hall the compartment responsible for public lighting ensures
the supervision of the design and performance works.

Currently, in Miercureg&Ciuc Municipality, there are 3,136 pieces wiounted lighting
fixtures, havingan ingalled capacity Pi = 260 kWh and a consumed pdier 297 kWhtaking
into account lossesccurring at equipment level

In opposition to the year 200%& consumptiomecordeda gradual increasgue to thenew
investmentanadeannuallywith regard to pulic lighting, and concurrently, due tthhe measures
taken by the Municipality for the purposeiofprovingthe efficiency of thepublic lighting service
and of increasing its quality. Within this context, 1,800 pieces of high power fixtures were replaced
with high quality continuous adjustable optical elements (purity, geometry, mateitialsmaller
consumptiordepending omthe luminatechnical parameters.

The drawings enclosed to this study present the 20 strebteercureaCiuc Municipality
wherein tlere are currently 570 piecesmbuntedighting fixtures, equipped with 15250W metal
halogen bulbs, the resulting consumption being 74,027 W

As the price of electricity ipermanentlyon the rise, the energy billas turned intaa
difficult issue thacan only be solved by the proper choice of the technical solution:

- use of economic sources (e.g.: replacing the metal halogen bulbs with high power
LED technology);

- multiple tariff meter (day/night);

- use of high quality continuous adjustable optical eet® (purity, geometry,
material);

- use of dimming systems after rush hours;

- reducing the number of lighting hours (photocell);

- incorporating theelemeterysystem wherever applicable.
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Striking the balance between the budget possibilities and an effatrest lighting is of

utmost importance. This entails both an analysis of the initial invesi@anenof the running costs,
which are more often than not a consequence of the initially made decisions.

In the year 2013, the total active energy consummemerated by the public lighting system was

of 1188000 kWh

Electricity consumption/characteristic consumption/charged rate:
The currently used rate is E2hose values wetthe following in December:

1 day rate = lei//kWh 0.5365
1 night rate = lei/kWh 0.3166
1 average running time of the public lighting system 4000 h/year
1 night rate average running time: 219@#dr
1 day rate average running time: 1710h/year
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Starting with 01/09/2012, the Government of Romania approved the impkbgioarof the calendar
for elimination of the regulated rates until 31/12/2013;

The impact created by the legislative changes pertaining to the elimination of the regulated rates in
accordance with theCALENDAR FOR ELIMINATION OF REGULATED RATE$Socument
constituting the Annex to the Order of the President of ANRE no. 30/2012 and included in the
Memorandum with the International Monetary Fund, approved by the Government of Romania, will
gradually generate, by application of the competitive mtackmponenin relation tothe invoice

issued to captive consumers, an increase in the budgetary component of the Municipality as far as

the Electricity chapter is concerned.

Starting with 01/01/2014, the application of the competitive market companeekation tothe
invoice issued to captive consumers, \Wathd to anncrease by 65%n the value of the electricity

i Nnvoi
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AE20 rate wil/l
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Based on the analyses maaligh regard tothe ppic of the evolution and impact generated by the
CPC in the year 2013, the maintenance of t h
advisable;

The MiercureaCiuc Municipality Hall started thprocedure for the negotiation of the electricity
piceaad rate with S.C. i E L E kavik) laCpArpoBii¢ RaxdIuBgighREa0 S
supply agreement on the competitive market in relation to the areas of consumption rated according
to the AT AQRhot dsayyst em as of 01/ Owill/n@d Qohgér,be wh en
advantageous for the electricity consumption associated with the Public Lighting System.

TheA TA20 rate negotiated by t hewillMatmeifodowipgal i ty s

1 day rate = lei//kWh 0.4437
1 night rate = lei/kWh (86116

Chamcteristics of the public lighting system in Miercu@iaic Municipality in terms of the lighting
sources:
1 along the secondwrarteries, sources with ®070W high pressure/tubular sodium vapour
lamps are predominant;
1 along the main arteriesources with @QOW/250W high pressure/tubular sodium vapour
lamps are predominant.

I1.2. Description of investment

This study comprehends the identification of the possibilities, means, equipment and
technologies necessary for the fulfilment of the objectives pertaining to the increase in the energy
efficiency of the public lighting system and of the technfaalkctioral parameters associated with
the lighting system infrastructure belonging to certain objectives that are managed by the
MiercureaCiuc Municipality:

1 From a tehnicafunctional perspective: the running and operation of the public lighting
sysem infrastruture in safety, profitability and in economic and energy efficiency
conditions;

1 From the perspective of reducing the costs with electricity and the costs with the
maintenance and preservation of the Public lighting system, having as purpose:

- theincrease in the lighting system efficiency by:
7 reducing the maintenance and preservation costs associated with the safe and
continuousoperationof the PLS infrastructure;
{1 reducing the electricity consumption and the electricity coslated to the
system
- the implementation of solutions, systems and equipment which, further to the
modernisation and rehabilitation of the PLS componaevits)ead to:
1 the reduction of the operational costs necessary foopkeationthereof in line
with the technicabperationalparameters regulated by the standards in force
SR- EN 13201;
9 theprovisionof electricity in line with the parames necessary for the optimum
operationof the PLS infrastructure;
1 the management and supervision of the consumption parameleied to the
PLS infrastructure.
1 From the perspective of the soedonomic conditions characteristic of the area:
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1 the increase in the degree of individual and collective seccurity at local
community level, and in the degree of road and pedestriafic tfety; the
reduction of the number of traffic accidents aidheacts of vandalism occuring
in the night time;

1 the support and stimulation of the soetgbnomic development of the
municipiality;

1 the increase in the degree of civilisationgnfort and implicitly, the improvement
of the quality of life;

1 From the perspective of environmental protection, this entails:
1 the quantification of the impact created by the reduction of light pollution;
1 recyclable componeniscomplete recovery of equipment;
1 the usewithin the PLS infrastructure, of equipmerapableof directly diminishng light
pollution andof indirectly decreasg carbon pollution by the adjustment of tnember
of interventions performed faystemmaintenance and preservation.

Public lighting should fulfil the conditions set forth in the lumieghnical, physiological,
traffic safety and architectural aesthetics norms, based on the following conditions:
1 the rational use of electricity;
1 the recovery of the cost of investmenthim a period as short as possible,

1 the reduction of the annual operating costs pertaining to the compafethis electric
lighting systems.

In relation to the analysis of the technifahctional options of the investment, we opted

for three alternaties. The first one, Alternative zero, is represented by the current state, without any
investments made.

Alternative 1 has as objective the reduction of the electricity costs and of the maintenance and
preservation costs associated with the public lightgstemthroughthe integral replacement

of the old lighting fixtures with LED source fixtures, having the following effects, without
limitation thereto:

{ the reduction of the costs with the maintenance and preservation of the PLS
infrastructure, meant tensure the safe and continuous operation thereof, by the
use of LED source lighting fixtures, whose maintenance costs are almost
inexistent

1 the reduction of the electricity consumption and of the electricity cost associated
with the system down to 2179&¥Vh/year, instead of 296108 kWiefar;

7 the management and supervision of the consumption parameters related to the
PLS infrastructure by the installation of ttedemeterysystem.

Alternative 2: where applicable, LED lighting fixtures will be used and,other cases, the
existing lighting fixtures will be preserved, howevetetemetery system will be installed

order to reduce the supply voltage along each distribution direction, allowing the performance
of a total or partial interruption in the supply whenever the latter is not neceBgarlioosing

this alternative, the reduction of the electricity constiompand of the electricity cost associated

with the system will be of 223860 kWh, as opposed to alternative zero, wherein such value is
296108 kWh.

Saving %
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Altern.1
Energy saving 0.26
Altern.2
Energy saving 0.24

The achievement of proper lighting mainly determines the decrease in the risk of traffic
accidents, the reduction of the number of personal aggressions, the improvement of traffic
orientation, the improvement dhe social and cultural climatdue to the ncreased safety of
activities performed during the night.

According to the information from the report of the International Commission on
lllumination, CIE 99, in proper lighting conditions, the total number of traffic accidents during the
night decreasedby 30% on urban roads, by 45% on rural roads and by 30% on motorways.
Moreover, the mper lighting of footwalks ledo a substantial decrease in the number of physical
aggressions, also boosting the confidence of the popubitiamgnight time.

The street lighting systems in our country stidedsignificant effortsto be maddor the
increase in the lumintechnical, energy and econongiarameters, because in genehal levels of
luminance and illumination underlying the design of the curhghting systems are small in
comparison with those laid down in the European norms, thus leading to a low degree of safety as
far as the road and pedestrian traffic is concerned.

Il.2.a. Necessity and appropriateness of promoting the investment

The arrent general state of the elements belonging to the infrastructure the public lighting
system found within the area of interesthis study also has the following negative aspects:

1 The control of the public lighting is currently achieved by cascadwratsed control
between théuminous spot®f the public lighting system, followed by the implementation of
thetelemeterysystem which allows the absolute control of the public lighting system.

1 The public lighting system does not contain any elem&hish allow the improvement and
reduction of the electricity consumption.

For the purpose of eliminating the aforementioned aspects, and in order to make the electricity
consumption more efficient, the following measures should be taken:

The resizing ofhe lighting systems in line with the European standards, if necessary.

The establishment of the differentiated timetable for turning the public lighting on, function

of the road and pedestrian traffic conditions in the Municipality areas;

1 The implementatin of thetelemeterysystem in relation to aluminous spotsaiming at:

- achieving the system for the automatic control and monitoring of the public lighting
networkworking order

- implementing the computerised control system in order to reduce the supply voltage
along each distribution directiorgllowing the performance of a total or partial
interruption in the supplye.g. turning the architectural lighting off during certain time
intervals in the night time etc.), whenever such supply is not necessary.

1
T

[1.2.b. Scenario for the achievement of the objective. Advantages.

The following were taken into account for reducing the electricity consumption associated with
public lighting:
9
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I Street classification in line with the international normatives and establishment of the
lumino-technical parameters in accordance with such classification;

1 Reduction of the illumination level during low traffic hours by about 28% in one year and
correspnding adjustment of the electricity invoice for lighting;

1 Measures for the reduction of the unit price for electricity return (lei/kwWh) in relation to
public lighting, especially through the negotiation of a lower rate, given the consumption in
the nighttime (gap in the total energy line of the electricity supplier);

1 Use of high performance lamps as part of the rehabilitation prascssegard to theublic
lighting systems, as well @iseuse of high performance lighting fixtures

1 According to the égislation regarding the establishment and operation of public lighting
services, the public lighting services will comply and follow, at local community level, in its
entirety, the performance indicators approleded oriocal council decisions

1 The establishment, development and modernisation of the public lighting systems will be
achieved based on certain feasibility studies prepared at the initiative of the public local
administration authorities, which will analyse the necessity and the appeogsatof the
establishment/development thereof, will assess the teckegoabmic indicators, will
identify the financing sources for investments and will indicate the optimum solution from a
technicaleconomic point of view.

The technicakconomic scen@ for the achievement of the objective is the following:
Replacement of the lighting fixtures with LED source lighting fixtures endowed with
the following facilities:
- lower consumption as opposed to the lighting fixtures with metal halogen
lamps anduminous fluxmaintenance;
- much increased service life: 100,000 hours;
- no consumables needed;
- drivers with dimming possibilitylgminous fluxreduction);
- no time necessary for buildingp or reignition;
Implemenation of the telemetery system for luminous flux reduction and for
illumination state and energy consumption monitoring.
- remote adjustment of tHeminous fluxatluminous spotevel;
- supervision of the equipment state;
- supervision of the energy consumption fp@ninous spat
- reliable communication tbugh standard wireless system.

The rehabilitation of public street lightingepresentsa combination and balancing of
theoretical, practical and economic solutions (low energy consumption, minimum maintenance and
installation costs, totality of costs incurred by the lighting system administrator). It can be foreseen
that the achievement ofamfortable iluminous climate, with minimum energy cangtion, with
an intense use dfigh performance and reliable lighting sources and fixtures and with a minimum
investment, constitutes the criterion for assessment of a modern and efficient lighterg.sy

By analying the currentsituaion and the findings of the auditing of the public lighting
system inMiercurea Ciucwe ascertained the fact that, further to the investments made within the
aforementioned Municipality during the period betwe#06 and present time2,700 lighting
fixtures, out of a total 0f3,136 lighting fixtures, have been replacetihe street modernisation

10
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during the previous years was carried out based on the Itsthaical calculations corresponding

to each individual streetFor categoryM4 and M5 streets, which have already undergone
modernisation, the luminous flux cannot be diminished without an adverse influence on the safety
of road and pedestrian traffic.

Upon the completion of the auditing of the public lighting syst@mMiercureaCiuc
Municipality and further to the discussions
configuration of the public lighting system was proposed, with regard to the improvement of the
electricity consumption efficiency:

For theachievement of public lighting on tHer £ Bivdei Kossut h Laj os, 1
Mar e, Harghitei, BraHovul ui , Pictor Nagy | styv
Stadion, Zol d Peter, Ti mi Hoar ei , Apoa, Heliceni, | anc
Harghita(Pasage Streets, alternativé will be chosen, meaning the use of LED lighting fixtures
along with the mounting of a telemetery system, in order to reduce the supply voltage along each
distribution direction, allowing the totalr goartial interruption of supply whenever this is not
necessary

Along all the designed arteries, the lumiechnical parameters corresponding to the
imposed lighting classes with LED source lamps were obtained. The parameatams the same,
however thg are superior to the currently existing ones.

In order for the investment to be minimum, its completion was scheduled based on the
existing situatiori laying the new fixtures on the same poles and ensuring the supply thereof from
the same electrical syshs. Thus, any additional costs with new electrical systems and poles were
eliminated. This was possible through the use of high performance lighting fixtures which allow the
achievement of the luminechnical parameters using low installed capacitiespaaderving the
location conditions

Presentation of the current situation
Fratiei Blvd.

Along the Fratiei Blvd., there are29 installed pieces of 280W lighting fixtures with 250W
CDO-TT lamps and installed pieces of 170W lighting fixtures with 15000 O0-TT lamps.
The total installed capacity is® kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption isld20 kW/ 280wlighting fixture.

Theannual energy consumption is@80kW / 170w lighting fixture.

The annual energy consumption/stre€.120kW x 29)+ (680kW x 5) =35.88 MW.

The annuaknergy cost/street 35880 x lei/lkWh 31894 =RON 1755967 (VAT free).

The anual maintenance cost for o280W lighting fixture = RON 79.5 (VAT free)
(lamp+Habouv4 years.

The anual maintenance cost for oneOW” lighting fixture = RON 60.25 (VAT free)
(lamp+Habouv4 years.

The annual maintenance cost/stregfRON 79.5 x 29 + (60.25 x 5) = RON 2606.75(VAT
free).

The totalenery + maintenance costs RON 1755967 + RON 260675 = RON 2016642
(VAT free).

The annual cost of or#Z80W lighting fixture= RON 627.62 (VAT free).

The annual cost of orle/fOW lighting fixture= RON 393.04(VAT free).

11
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Kossuth Lajos Street

Along the Kossuth LajosStreet, there are 3Bstalled pieces of 170W lighting fixtures with
150W CDOTT lamps.

The total installed capacity 61 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption i680kW / lighting fixture.

The annual energy consumption/stre@30kW x 33 =22.44 MW.

The annuaknergy cost/street 22440 Xei//kWh 0.4894 =RON 1098213 (VAT free).

The anual maintenance cesRON 60.25 (VAT free) (lamp-Habour4 years.

The anual maintenance cost/stre®ON 60.25 x 33 =RON 198825 (VAT free).

The totalenery + maintenance costs RON 1098213 + RON 198825 = RON 1297038
(VAT free).

The annual cost of orighting fixture= RON 39304 (VAT free).

SzekStreet

Along theSzekStreet, there are Shistalled pieces of 67W lighting fixtures wi@@w CPOTW
lamps.

The total installed capacity 41 kWh/street.

The servicdife of the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption i268kW / lighting fixture.

The annual energy consumption/stre@68kW x 51 =13.66MW .

The annuaknergycost/street 1368 x lei//kWh 0.4894 =RON 6685.20(VAT free).

The anual maintenance cesRON 67.75 (VAT free) (lamp-Habour4 years.

The anual maintenance cost/stre®ON 67.75 x 51 = RON 3455.25 (VAT free).

The totalenery + maintenance costs RON 6685.20+ RON 3455.25=- RON 10140.45 (VAT
free).

The annual cost of orighting fixture= RON 198.83(VAT free).

Campul Mare Street

Along theSzekStreet, there are 7@stalled pieces of 67W lighting fixtures wig®@wW CPQTW
lamps.

The total installed capacity 682 kWh/street.

The service lifeof the lampss of approximatelyl6,000hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption i268kW / lighting fixture.

The annual energy consumption/stre@68kW x 51=19.3MW.

The annuaknergy cost/street 19296.0x lei//kWh 0.4894 =RON 9443.46VAT free).

The anual maintenance cesRON 67.75 (VAT free) (lamp-Habour4 years.

The anual maintenance cost/stre®ON 67.75 x 72=RON 4878.00 (VAT free).

The totalenery + maintenance costs RON 9443.46+ RON 4878.00= RON 14321.46 (VAT
free).

The annual cost of orighting fixture= RON 198.90(VAT free).

12
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Harghitei Street

Along theHarghitei Street, there ar@8 installed pieces of 170W lighting fixtures wiftbOW
SON-T lamps.

The total installed capacity 46 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energsonsumption is 0680kW / lighting fixture.

The annual energy consumption/stre@30kW x 38 = 25.84MW .

The annuaknergy cost/street 25840.00x lei//lkwWh 0.4894 =RON 12646.09 VAT free).

The anual maintenance cesRON 42.75(VAT free) (lamp-Habour4 years.

The anual maintenance cost/stre®ON 42.75x 38=RON 1624.50 (VAT free).

The totalenery + maintenance costs RON 12646.09+ RON 1624.50= RON 14270.59
(VAT free).

The annual cost of orighting fixture= RON 375.54(VAT free).

Brasovului Street

Along theBrasovuluiStreet, there are G@stalled pieces of 170W lighting fixtures witthOW
CDO-TT lamps.

The total installed capacity i€.20 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption i680kW / lighting fixture.

The annual energy consumption/stre@30kW x 60 = 40.80MW .

The annuaknergy cost/street 40800.00x lei//lkwWh 0.4894 =RON 19967.52AVAT free).

The anual maintenance cesRON 60.25(VAT free) (lamp+Habouv4 years.

The anual maintenance cost/stre®ON 60.25x 60=RON 3615.00 (VAT free).

The totalenery + maintenance costs RON 19967.52+ RON 3615.00= RON 23582.52
(VAT free).

Theannual cost of onkghting fixture= RON 393.04(VAT free).

Pictor Nagy Istvan Street

Along thePictor Nagy Istvanbtreet, there are lifistalled pieces of 170W lighting fixtures with
150W CDOTT lamps.

The total installed capacity is87 kWh/street.

The service lifeof the lampss of approximatelyl6,000hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption is680kW / lighting fixture.

The annual energy consumption/stre@30kW x 11=7.48MW .

Theannualenergy cost/street 7480.00x lei//kWh 0.4894 =RON 3660.71(VAT free).

The anual maintenance cesRON 60.25(VAT free) (lamp+Habouv4 years.

The anual maintenance cost/stre®ON 60.25x 11 = RON 662.75 (VAT free).

The totalenergy + maintenance costs RON 3660.71+ RON 662.75= RON 4323.46 (VAT
free).

The annual cost of orighting fixture= RON 393.04(VAT free).

13
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Revolutiei din DecembrieStreet

Along the Revolutiei din DecembrieStreet, there are 2mstalled pieces of 170Wighting
fixtures with150W CDOTT lamps.

The total installed capacity &£25 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption i680kW / lighting fixture.

The annual energy consumption/stre@30kW x 38=17.00MW .

The annuaknergy cost/street 17000.00x lei//kwWh 0.4894 =RON 8319.80(VAT free).

The anual maintenance cesRON 60.25(VAT free) (lamp-Habour4 years.

The anuamaintenance cost/streeRON 60.25x 25=RON 1506.25 (VAT free).

The totalenery + maintenance costs RON 8319.80+ RON 1506.25= RON 9826.05 (VAT
free).

The annual cost of orighting fixture= RON 393.04(VAT free).

Octavian GogaStreet

Along the Octavian GogédStreet, there are Bistalled pieces of 170W lighting fixtures with
150W CDOTT lamps.

The total installed capacity is53 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption i680kW / lighting fixture.

The annual energy consumption/stre@30kW x 9 =6.12MW .

The annuaknergy cost/street 6120.00x lei//kWh 0.4894 =RON 2995.12(VAT free).

The anual maintenance cesRON 60.25(VAT free) (lamp+Habouv4 years.

The anual maintenance cost/stre®ON 60.25x 9 = RON 542.25 (VAT free).

The totalenergy + maintenance costs RON 2995.12+ RON 542.25= RON 3537.37 (VAT
free).

The annual cost ainelighting fixture= RON 393.04(VAT free).

Inimii Street

Along the Inimii Street, there are linstalled pieces of 170W lighting fixtures wittbOW
CDO-TT lamps.

The total installed capacity 589 kWh/street.

The service lifeof the lampss of approximatelyl6,000hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption is680kW / lighting fixture.

The annual energy consumption/stre@30kW x 17 =11.56MW .

The annuaknergy cost/street 11560.00 lei//kwWh 0.4894 =RON 1024.25VAT free).

The anual maintenance cesRON 60.25(VAT free) (lamp+Habouv4 years.

The anual maintenance cost/stre®ON 60.25x 17 =RON 1024.25 (VAT free).

The totalenery + maintenance costs RON 5657.46+ RON 1024.25= RON 6681.71 (VAT
free).

The annual cost of orighting fixture= RON 393.04(VAT free).
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Stadion Street

Along the Stadioni Street, there are ihstalled pieces of 170W lighting fixtures witbOW
CDO-TT lamps.

The total installed capacity G34kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption i680kW / lighting fixture.

The annual energy consumption/stre@30kW x 2= 1.36 MW .

The annuaknergy cost/street 1360.00x lei//kWh 0.4894 =RON 665.58(VAT free).

The anual maintenance cesRON 60.25(VAT free) (lamp-Habour4 years.

The anual maintenance cost/stre®ON 60.25x 2 = RON 120.50 (VAT free).

The totalenery + maintenance costs RON 665.58+ RON 120.50= RON 786.08 (VAT
free).

The annual cost of orighting fixture= RON 393.04(VAT free).

Zold Peter Street

Along the Zold PeterStreet, there are fstalled pieces of 170W lighting fixtures witfbOW
CDO-TT lamps.

The total installed capacity is53 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption i680kW / lighting fixture.

The annual energy consumption/stre@30kW x 9 =6.12MW .

The annuaknergy cost/street 6120.00x lei//kWh 0.4894 =RON 2995.12(VAT free).

The anual maintenance cesRON 60.25(VAT free) (lamp+Habouv4 years.

The anual maintenance cost/stre®ON 60.25x 9 = RON 542.25 (VAT free).

The totalenergy + maintenance costs RON 2995.12+ RON 542.25= RON 3537.37 (VAT
free).

The annual cost of orighting fixture= RON 393.04(VAT free).

Timisoarei Street

Along the Timisoarebtreet, there are libistalled pieces of 280W lighting fixtures with 250W
CDO-TT lamps and lénstalled pieces of 170W lighting fixtures with 1500DO-TT lamps.
The total installed capacity 80 kWh/street.

The service lifeof the lampss of approximatelyl6,000hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption is1ldP0 kW/ 280wlighting fixture.

The annual energy consumption is680kW / 170w lighting fixture.

The annual energy consumption/stre€fL120kW x 11) + (680kW x 16) = 23.20MW .

The annuaknergy cost/street 23200x lei/kWh 04894 =RON 11354.08 VAT free).

The anual maintenance cost for o280W lighting fixture = RON 79.5 (VAT free)
(lamp+Habouv4 years.

The anual maintenance cost for oneOW” lighting fixture = RON 60.25 (VAT free)
(lamp+Habour4 years.

The annual maintenance cost/stregfRON 79.5 x11) + (60.25 x 16) = RON 1838.5 (VAT
free).
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The totalenergy + maintenance costsRON 11354.00+ RON 1838.5= RON 13192.50 (VAT
free).

The annual cosif one280W lighting fixture= RON 627.62 (VAT free).

The annual cost of orle/fOW lighting fixture= RON 393.04(VAT free).

Pietii Street

Along theBrasovuluiStreet, there are installed pieces of 170W lighting fixtures wiltlbOW
SON-T lamps.

The total installed capacity 46 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption i680kW / lighting fixture.

The annual energy consumption/stre@30kW x 38 = 25.84MW .

The annuaknergy cost/street 25840.0x lei//kWh 0.4894 =RON 12646.09VAT free).

The anual maintenance cesRON 42.75(VAT free) (lamp-Habour4 years.

The anual maintenance cost/stre®ON 42.75x 38 = RON 1624.50 (VAT free).

The totalenery + maintenance costs RON 12646.09+ RON 1624.50= RON 14270.59
(VAT free).

The annual cost of orighting fixture= RON 375.54(VAT free).

lancu de HunedoaraStreet

Along thelancu deHunedoaraStreet, there are 3@stalled pieces of 170W lighting fixtures
with 150W CDOTT lamps.

The total installed capacity 46 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption i680kW / lighting fixture.

The annual energy consumption/stre@30kW x 38 = 25.84MW .

The annuaknergy cost/street 25840.00x lei//lkwWh 0.4894 =RON 12646.09VAT free).

The anual maintenance cesRON 60.25(VAT free) (lamp-Habour4 years.

The anual maintenance cost/stre®ON 60.25x 38 = RON 2289.50 (VAT free).

The totalenery + maintenance costs RON 12646.09+ RON 2289.50= RON 14935.59
(VAT free).

Theannual cost of onkghting fixture= RON 393.04(VAT free).

Toplita Street

Along theBrasovuluiStreet, there are 38stalled pieces of 170W lighting fixtures witthOW
SON-T lamps.

The total installed capacity 46 kWh/street.

The service lifeof the lampgs of approximatelyl6,000hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption is680kW / lighting fixture.

The annual energy consumption/stre@30kW x 38 = 25.84MW .

The annuaknergy cost/street 25840.00x lei//kwWh 0.4894 =RON 12646.09 VAT free).

The anual maintenance cesRON 42.75(VAT free) (lamp-Habour4 years.

16



» fr
€. Y SOUTHEAST

"% EUROPE RE-SEEties

Jointly for our common futur

Programme co-funded by the
EUROPEAN UNION

The anual maintenance cost/stre®ON 42.75x 38=RON 1624.50 (VAT free).

The totalenery + maintenance costs RON 12646.09+ RON 1624.50= RON 14270.59
(VAT free).

The annual cost of orlighting fixture= RON 375.54(VAT free).

Marton Aron Street

Along the Marton AronStreet, there are 2ihstalled pieces of 155W lighting fixtures with
140W CPO-TW lamps and 19nstalled pieces of 67W lighting fixtures with 60GPO-TW
lamps.

The total installed capacity 669 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy asumption is oR68kW / 67W lighting fixture.

The annual energy consumption is56@0kW / 155W lighting fixture.

The annual energy consumption/stre¢268kW x 19) + (620 kW x 22) = 18.73MW..

The annuaknergy cost/street 187320x lei/kWh 04894 =RON 9167.44(VAT free).

The anual maintenance cosRON 67.75(VAT free) (lamp-Habour4 years.

The anual maintenance cosRON 72.15(VAT free) (lamp+Habouv4 years.

The annual maintenance cost/stre¢dRON 6775 x 19) + (72.15 x 22) = RON 2874.55(VAT
free).

The totalenergy + maintenance costsRON 9167.44+ RON 2874.55=- RON 12041.99 (VAT
free).

The annual cost of or@/W lighting fixture= RON 198.83(VAT free).

Lelicenii Street

Along theBrasovuluiStreet, there are liistalled piecesf 170W lighting fixtures withL50W
CDO-TT lamps.

The total installed capacity 5555 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the devices is ®iears.

The annual energy consumption is680kW / lighting fixture.

The annual energy consumption/stre@30kW x 15=10.20MW .

The annuaknergy cost/street 10200.0x lei//kwWh 0.4894 =RON 4991.88VAT free).

The anual maintenance cesRON 60.25(VAT free) (lamp+Habouv4 years.

Theanual maintenance cost/stredRON 60.25x 15=RON 903.75 (VAT free).

The totalenergy + maintenance costs RON 4991.88+ RON 903.75= RON 5895.63 (VAT
free).

The annual cost of orghting fixture= RON 393.04(VAT free).

HARGHITA Street(BRIDGE)

Along the Brasovului Street, there are 4dstalled pieces of 78W lighting fixtures witfOW
SONT lamps.
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The total installed capacity 44 kWh/street.

The service lifeof the lampss of approximatelyl 6,000 hours(4 years.

The service life of the déses is of5 years.

The annual energy consumption is3a2 kW / lighting fixture.

The annual energy consumption/stre@12kW x 44 =13.78MW .

The annuaknergy cost/street 13728.00x lei//kwWh 0.4894 =RON 6718.48VAT free).
The anual maintenanc®st= RON 42.75(VAT free) (lamp-Habour4 years.

The anual maintenance cost/stre®ON 42.75x 44=RON 1881.00 (VAT free).

The totalenery + maintenance costs RON 6718.48+ RON 1881.00= RON 8599.48 (VAT
free).

The annual cost of orighting fixture = RON 195.44(VAT free).

Observation:
As far as maintenance is concerned, the contingent costs associated with force majeure
events were not taken into account.

II.2.c. Constructive and functional description

The lighting fixtures proposedor modernisation will be equipped with LED sources,
wireless communication components and electrbaitasts allowing the programming thereof in
order to function on various power levels, during different time intervals, the power thereof being
chosen deending on the specific requirements of each traffic route, further to the performance of
the luminatechnical calculations for the witness situations whose detailed presentation is
contained in the study

By the modernsation of the public lighting systenm the Miercurea CiudVviunicipality, the
following objectives are meant to be achieved

a. improvement of the safety, security and comfort of citizens in the night time, by

maintaining the quantitative and qualitative values set fort in the national andatiieal
guidelines in this domain.

b. limitation of theimpacton the environment
0 by the selection of products using less raw materials, products that are made
of recyclable materials;
0 redudng the electricity consumption and, implicitly, greenhouse gases (
C0O2), by the use of technologies which allow the reduction of the luminous flux
during time intervals with low traffic, in accordance thereto;
o] limiting the light pollution through high quality lighting, namely by directing
the light only towards therea that needs to be illuminated and only where it is
necessary. Therefore, the selection of lighting fixtures that do not emit light in the
upper side thereof is advisable, and the lunteahnical calculations as well as the
fitting of such devices shadilbe performed by usingmeponderent gradient thereof
of O degrees from the horizontal, and maximum 15 degrees if absolutely necessary for
certain atypical configurations of the traffic area;
o] attention paido the durability of the product, which is sesha service, and
not merely as an object, by the use of lighting fixtures which allow the optimization
of the maintenance expenses.
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C. achievement of a coherent lighting system at the level of the entire project
o] integrating thduncions of publiclighting:

- functionality

- efficiency

- aesthetics

For the preparation of the technical and commercial offer, the emphasis was placed on the
gathering of orsite data concerning the configurations of the areas of interest and on the
performance ofumino-technical calculations in relation thereto

In relation to public lighting, the luminetechnical calculation should guarantee the
achievement of the following objectives

- ensuring the lumindechnical parametenshose values arequalto or greagr than the
ones that are regulated by thationalandinternationalstandardsReference is being made here to
the illumination level, overall, longitudinal and transversal uniformity, glare threstald

- ensuring a minimum level of electricity consption; however, provided that all the
requirements are fulfilled, through the following means

1 high power lighting fixtureswith low maintenance costshigh degree of
protection and special optical characteristics, equippedliih source;

1 the @mponent of the lighting system will be manufactured in accordance with
the standards in force and will have certificates of conformity;

1 a veryimportantaspect in relation to the assessment of the proposed technical

solutionis the installed capacity of the propddighting fixtures used for modernisation

The average service life of the proposed lighting fixtures should be of at least 25 years,
without the necessity for repairs other than the replacement of light sources and of supply
sources/protection comportenupon the expiry of the economic service. life

2. Minimum technical requirements mandatory for lighting systems
2.1LED dreet lighting fixture
Technical and functional parameters

1 Electric supply 230V/50Hz

1 (Minimum) degree of protection of the o@lcompannent IP66

1 (Minimum) degree of protection of the electrical accessories compattiP66

1 (Minimum) impactstrength: IKO8

i Protection against electrocutio@las| or Il

1 Lighting fixture with the followingcomponerg
o] casing made of aluminium or other noorrosive metal alloy, for the
preservation in time of the initial mechanical characterigttesmateriab should be
100%recyclable;
o] diffuser made of heat treated glasdJV stabilised polycarbonate
o] equippingwith high power LED light source with a colour temperatlice

ranging betweeB000 Kand3500K;

o] the colour rendering indeRashould bed 7 0 ;

o] thelight distribution will be of the street type and should not be influenced by
the occurrence of any LED defectach LED will have the same type of specific
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lens associated with it, which reproduces the complete light distribution of the
fixture;

o] equipped on the insidwith all the electrical accessories necessary for a
proper LED operatioife.g.. stabilised powesource, protection against atmospheric
discharges, protection against shartuit etc);

o] thelight distribution will be of street type and should not be influenced by the
occurrence of any LED defects; each LED will have the same type of specific lens
associated with it, which reproduces the complete light distribution of the fixture

o] the light intensity value will be determined function of the number of LEDs
and/or of thevalue of the LED terminal current
o] the electrical accessories board should baadihetble, so as to ensure facile
maintenance
o] the mounting system will allow mounting atop the pole or on a support arm,
in order to cope with the various mounting situations necessary pn site
o] possibility to adjust the minimum gradient®f.5 degrees

1 The electronic bllastshould be programmable, compatible with the type of light

source used and will have at least the following functions

0 allows communication with the control components of teéemetery
systems, at least through the DAdrl1-10V communcation protocols;
0 allows the redudion of the luminous flux by at lea®0% from the value of
the rated flux, byninim 1%stages;
0 ensure®peratiorwith a powerfactor >0.92;
0 reduced internatonsunption;
0 minimum service life 0f80,000 operating hoursat a survival rate greater
than80%.

1 The proposed lighting fixture should be equipped with a wireless individual control

device, which allows the independent command and control of the lighting fixture which controls
the lighting fixture in line with the merational profiles defined at operational group level, and
which allows the use at least of thd 0 VandDALI communication protocols

1 The lighting fixture will allow immediate or ulterior incorporation within a wireless
telemetery system ensuring re@@aontrol, with minimum costs;

i Will ensure protection against atmospheric discharges of minifkY;

1 Upon request, the lighting fixture will be painted in any colour according tBAie
colour chart;

1 If necessary, it will be equipped with a support amade of zinecoated steel or

painted in any colour according to the RAL colour chart, whose length will be determined based
on luminoatechnical calculations, but not in excess dirom the height of the pole;

1 The proposed lighting fixtures will be accomped by declarations afonformity
thereof with the essential requirements laid down by the European Union directives (CE marking);
i Moreover, certificates issued by habilitated bodies from Europe will be supplied,

whereby the proposed lighting fixturesljutomply with the requirements &N 605981:2008 +
A11:2009, EN 6059&-3:2003 in order to guarantee the continuous compliance of products with
the safetystandard.
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2.2 LEDsources

Minimum technical requirements faED sources

1 Minimum service life 0ofL00000 hours, with the preservation of at 1e8806 of the
initial luminous flux;

1 Colour temperature Te 3000k-3500K

1 Colour rendering index RaO70

2.3Wireless telemetery system foublic lighting

The wirelesgelemeterysystem for public lighting is ekigned forthe remote monitoring,
command and control of the lighting fixtures, in an easy way, aiming at performing prompt
interventions in case of occurrence of defects, and also at reducing the associated electricity costs
and public lighting systemmaintenance costs

Technical and functional parameters:

A. Functons

1 Remote tansmssion of commands using thérelesstechnology on licensefree
frequencies and based on certain standard open communication prdomotetary technology
is not accepted, because of the use/development licamsiegsity.

1 Web application access granted to any user previously defined in the system, from
any terminal connected to thetérnet (which allows WEB browsing) and with minimum
connection protectiousing a password and a usey ID

1 Centraliseddata gatheringrom the group controllers using mobile data networks
(GPRS/GSMor UMTS) orEthernet
1 Turning on/turning off/diminishing the luminous flux of the lighting fixtures in line

with the requirementsmposed by the prestablished running time intervals, which can be
changed at any moment from the user interface, upon the requesbeh#feiay, including after
the mounting of the lighting fixtures;

1 ConstantLumen Output allowing compensation for éhluminous flux depreciation
of a lighting fixture and eliminating additional costs incurred by the initial oversizing of the
luminous flux and, implicitly, the consumed poyer

1 Usage only of thédjustableLighting Output which allows the permanent usagfe
a certain installed capacity of a lamp less than the rated power tli{ergdf20W irstead of
150W),if an intermediary luminous flux as opposed to the one rendered by the lamps available of
the market is necessary for the purpose of getting the ldteaimical results on site

1 Dynamicluminous flux change (according to a f@&tablished timetable defined by
the beneficiay), which allows the reduction of the luminous flux by various percentages as
opposed to the rated luminous flux, during certaire intervals, depending on the traffic density,
on the daynight duration or on other default conditipns

1 If necessary, operation through manual commands, which will be transmitted at least
at luminous spot, street, Town/City and operational group (wagki gr o u p )reallt ¢ e |0,
(maximum reponse rate 80 minuts);

1 Easy programming and reprogramming, whenever necessary, of certain economic
operational profiles ofpublic lighting, in relation to different time intervals, defined by the
beneficiay;

1 Allows the configuration of at least 10 different working groups (operational

scenarios), whereto the lighting fixtures available within the telemetery system may be assigned
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based on the nature of the applicati@treet lighting, parking lot lighting, pestrian crossing
lighting etc.). Upon request, such lighting fixtures may be easily transferred to other working
groups (operational scenarios)

1 The working groupgand the control devices allotted thereto), defined for various
operational scenarios, wiliot be conditioned by their affiliation to a specific regional control
device or by the configuration of the mains

1 Each working group allows at least 2 operational scenarios, defined by weekdays
(workweek and weekend);
1 The nterface will allow the priordefinition of special days during a year, having

different operational scenarios from the rest of the year, for each individual working (grgup
Easter, Christmastc.)

1 The remote ascertainment of the public lighting system working order, in terms of
the state of the lighting fixture and malfunctions;
1 The remote ascertainment of the electrical and operational parameters at lighting

fixture level (power consumption, supply voltage, electriaityp s « ,ber af wparating hours of
the control device, nuna of operating hours of the lighting fixtuballast/driver, state and quality
of the communication between the control device of the lighting fixture and the group control
device, last time turned on, last time turned off) and the electricity consumptionding at
lighting fixture leve|

1 The aitomatc interrogation of the control devices and the storage of historical data
to be used for ulterior reporting purposes should be performed at least evenryu®&, while the
live valuesdata should be dispyed at least every0 minute. Both parametrs will be easily
configurable upon request, from the user interface

1 Permanentsystem supervision and submission of reports with regard to at least the
following: consumedenerg, operation modegrrors,operating duration of lamps, byneails sent
to consignees previously defined in the system

1 User definition depending on the roles assigned by the syslermistrator(system
view, equipment configuration, operating profile configuration, operating rejgw etc.)

1 Issuanceofegpor t s i n | ine with the system admi |
export data whose f or mxdebandfipdbompati bl e at | ea

B. Componery

i Freeweb application in Romanian, allowing: the graphic display of luminous spots
and of regional/group control devices on a map based o iBesystem or on a georeferenced
map real time supervision of the system working order and consultation of the system data
configuration of regional control devices andimdividual control devicessystemconfiguraion
on a tree structure, including the following levels: Town/City, district, street, luminous spot.

1 The regional/group control devices which transmit datah® web application
through mobile data networks communicate with the individual control devices in accordance with
the norms regulating the development of the respective technology, oniceméequencies. At
least 100 individual control devices mag kssigned to a group control device. The regional
control device will be equipped with nalatile internal memory for own data storage and for
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storage of data gathered from the individual control devices, in the event of an interruption in the
communicéion with thewebapplication or in case of power losses

1 The individual control deviceswhich allow the independent command and control
of lighting fixtures, control the lighting fixture in line with the operating profiles defined at
operating group levethey use at least tie10 V andDALI communication protocolsherefore
the lighting fixtures may be equipped with electronic ballasts incorporating the aforementioned
communication protocols, irrespectively of the manufacturer thereof; they alloveatheol
through an internal relay switch for on/off positions, in order to make possible the embedding of
lighting fixtures with electromagnetic ballast and midpoint tap ballasts (two operating
levels/powers), which can be controlled so as to diminisHuitmnous flux to a prestablished
threshold they are equipped with an additional output for power supply cofunébff) of festive
lighting fixtures, of advertising billboardstc; they are equipped with an electricity meter. They
allow the embeddin@f external control devices (e.g.; movement sensors) through a digital or
analogue input, for individual or group control, of certain control devices within the network,
based on a prestablished running scheme, in relation to specific areas:
Performarte specifications and operational safety conditions
Conditions regarding compliance with the relevstandard
Certificate of conformity issued by the manufacturer
CE marking

= =4 4 A

2.4 Minimum technical requirements for the performance of lumtechnicalcalculations:

For luminatechnical calculations, a single type of lighting fixture/street will be taken into
consideration;

The minimum values taken into account for the lighting class will be in line with the studied
situation;

For performing thealcuktion, a total maintenance factivi==0.80will be used consideed
for 1P66 lighting fixtures usingLED sources with a minimum service life #00000 hours and
with a maximum luminous flux depreciation T9%;

For the performance of the lumitechnical ckulation with regard to the offer for the
witness street, the roadway sizing will be made in line with the current situation

For thecalcuhtion, the considered asphalt coverage will bR2007type

The gradient used for the calculation will range lestm0 and 15 degreesin order to limit
light pollution;

The lighting fixtures will be mounted via a support arm or atop the pole, function of the
specific conditions on site

The luminatechnical calculation will be performed in accordance with the provisions of
SR-EN 13201 for the class associated with the requested lighting system.

Description of the telemetery system

Owlet Nightshift i Public lighting telemetery system
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Owlet Nightshiftis an advanced telemetery system, capable of controlling, monitoring,
measuring and managing the operation of the public lighting network in a Town/City, at optimum
parameters, irrespectively of the geographical position thereof, ah#es topology or of other
local conditions pertaining to the operation of the public lighting system. If the Owlet telemetery
system is implemented, a significant reduction of electricity consumption, of carbon emissions and
of the operating costs is @bdhed, concurrently with the improved reliability of the public lighting
system

Owlet Nightshiftis based on a state of the art fmoprietary technology, using the Zigbee
standard protocolOwlet Nightshiftensures the public lighting management witmimum Web
browsing knowledge, getting the most of the current and future developments in this field, but
benefiting of a maximum security system. Moreo@nlet may be easily implemented both on the
current and on the future lighting systems

Each lumnhous spot may be controlleddividually. The luminous flux reduction and the
on/off turning thereof can be controlled at any moment. The information regarding the state of the
luminous flux, energy consumption, as well as breakdowns is permanently depederded and
stored over an indefinite time period ilMySQL databasgtogether with the date, timadicative
and geographical location of the luminous spot

Owlet helps ensure a proper illumination level in each individual situation, improvitg at
same time the reliability of the public lighting fixtures and reducing the operating costs thereof. It
incorporateghree basicfunctions:

a.) Constant Light Output 7 CLO, allowing compensation for the luminous
flux depreciation of a lighting fixture argliminating additional costs incurred by the initial
oversizing of the luminous flux and, implicitly, the consumed power

b.) Very Low Output i VPO, allowing the permanent usage of a certain
installed capacity of a lamp less than the rated power ther20¥\(instead ofL50W), if an
intermediary luminous flux as opposed to the one rendered by the lamps available of the
market is necessary for the purpose of getting the luteictonical results on site

c.) Selective Dynamic Lumen Outputi SDLO, allowing the reducton of the
luminous flux by various percentages as opposed to the rated luminous flux, during certain
time intervals, depending on the traffic density, on therdglit duration or on other default
conditions.

The Owlet Nightshifttelemetery system is daed by 4 attributes, in an exceptional manner
as far as each of them is concerned:
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A. SYSTEM SETTING
Can be done easily, without the need for any special skills or abilities, through an

available centralised web application, the only thing needed being elementary Web
browsing knowledgeOwlet is designed around an open architecture which allows ulterior
customisation, if necessary, this being reflected in the Web interface

B. SYSTEMCONTROL
Owlet allows the full control of the public lighting system through a simple Web

application. The descriptive information concerning the system is supplemented with visual
information, using maps which contain the exact position of luminous spots, the lozalisati
and monitoring thereof being very easy to achieve. The storage of all the information
concerning a certain luminous spot ilMySQL database allows the preparation of long
term reports about the state of the entire public lighting system, down to aflestrdetail,

as well as the performance of accurate forecasts based on such recordings. Another facility
that the system provides, which is easy to implement and use, is the possibility to virtually
group certain luminous spots assigned to the samecapph (e.g.. pedestrian crossing
lighting, intersection lighting etc.), but which are placed in different physical locations, so
that they operate in phase, depending on the established timetable.

C. SUPPLY OF REPORTS
The system incorporates a report getwravhich can be used in default forms or

which can be customised in accordance with the specific requirements of the public lighting
service operatotJsing the Web interface, the editing of reportspdf, .xIsor .html format

can be choseras well aghe manner of transmission thergefg: at a given time, to-enail
address(es) or mobile phone number(s) in the form of a text message, in case of occurrence
of any unscheduled events in the system

D. SYSTEM SECURITY
The system uses standard security maecsms, such as AES and VPN 128bit

encryption, which are recognised for their high degree of security. The entire data
transmission (in between the system components) is encrypted and secured. The Zighee
communication protocasupplies 4 primary level sedty services: system access through
authentication, message integrity, message confidentiality and protection upon the
retransmission of information.

System architecture
Owlet Nightshiftis a one of a kind combination between futareented technolags and

the easy management of operations based on the Web network, allowing the monitoring, control
and management of public lighting systems anywhere on Earth, down to the level of an individual
luminous spot. TheDwlet telemetry system is based on tEegBee wireless communication
protocol defired in thelEEE 802.15.45tandardlt uses th&.4 Ghzband, which is licenskee.

The ZigBee communication protocol is an open protocol which does not need any licenses

to use and which is developed and supportedigBee Alliance,a group of companes consisting
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of more thard00 memlers which maintains and publishs tE@ggBee standardthus heping at the
achievement of a reliable product, enabling environmental control with low energy consumption
and in a simple and insightful manner.

The communication environment is of radio type, each control device acting as a router,
taking over and tramsitting the informationto the consignee. If, for various reasons, one such
control device is no longer functional, the message will be transmitted along different routes,
through the means of other control devices (routers), hence not compromising thantcation
within the systemMoreover, the system may select the communication channel with the fewest
interferences from #otal of 16 available, the communication within tZegBeenetwork not being
affected, despite the areas of intense radio comnmiioncg.g.: WiFi hotspot).

Arhitectura sistemului de telemanagement Owlet

(7~

In this way, a saling properties

and not being constr _ﬂ_ ‘;

F| \ Lampa Balast Dispozitiv de
control individual
(CoCo & Luco)

system is presented below.

I /}Iightshift telemetery

N~

©
(=
(7
]

General system properties

- allowsthe remotdransmision of the control and measurement information, through the
Web application, irrespectively of the Operat

- allowsturning on/offdepenthg on orindependeny of the local illumination conditions;

- allows the remote transmission of the ontafiningcommands and of the luminous flux
reduction commangcls

- allows the facile definition of the running time intervals by the user;

- allows the turning on/turning off/reduction of the luminous flux function of the
preliminary running time intervals, automatically updated every day;

- allows the remote ascertainment of the working order of the electrical system,
respectively of théuminous spot the signalling of possible defects/anomalies of the system;

- allows the ascertainment, from a central point, of the energy consumptions associated
with each luminous spot and of the working order of the respective network;

- allows the system integration dfet lighting fixturesi control devices not supplied from
the mains. (Lighting fixtures equipped with photovoltaic pandfsother words, the topology of
the communication network is not dependent on the topology of the mains;

- allows the systermtegraion of other types of consumers as well, in relation to which the
turning on/off operation may be ordered and/or schedaeldwhose electrical parameters may be
measured (e.qg.: festive lighting, architectural lighting, advertising billboards etc.);

- allows the operation in on/off mode of the lighting fixtures equipped with control
devices, even before the configuring/allotment thereof within the system. Thus, a lighting fixture
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equipped for telemetery can coexist with other old lighting fixtures fesmexisting lighting
system, until the replacement of all the lighting fixtures, the system configuration being possible in
parallel or at a later date, not affecting the regular running time interval of the public lighting
system

Web Application Properties
- the application is protected with individuaii Weio account andi Pssword for each
systemOperator

- accessibldrom anyterminalwith Internetconnection (PC, notebook, smartphaate.)
based on an assigneder account;

Web nterface in Romanian;
TheWeb nterface supportslozilla Firefox, Irternet Explorer, Google Chronegc.
is it easy to configurdgased on thbeneficiay 6 s de mand ;

allows ulterior extension, once with the extension of the infrastructure in already existing
areas or in newreas;

- configuration and presentation are achieved in a tree structure which allows the display of
devices at Town/City, district, street, luminous spot level;

- ensures the encoding of devices using a unique, repeatable code, which eliminates any
confusionboth within the user interface and within the ZigBee communication network;

- the graphical information pertaining to the luminous spots is displayed as overlapping
with the information displayed by @IS system such asGoogle Mapsall this informationbeing
integrated within the application;

- ensures the supervision of the public lighting installation;

- displays the state of the luminous spot, respectively of the electrical system and signals
the occurrence of any possildlefecs;

- allows the turning onfb of the public lighting installation in manual mode, set as default
by the user;

- allows the turning on/off of the public lighting installation in manual mode, whenever
requested,;

- allows the setting/changing of the operating parameters of the instali@hienever
requested by the user;

- allows the setting of the consumed power |g96) both individualy and on groups of
luminous spots;

- displays instant values of electrical measuneditage, current, wer, cosf, power
reduction level, total consumed pawe

- displays the systemaramegrs, such as: timéemperatug, time when the lighting fixture
is turned on, time when the lighting fixture is turned off, number of operating hasirgjomical
clock (pasition of the Sun in relation to the GPS coordinafiethe installation);

- carries outdiagnasis procedures in relation to the state of communication inside the
ZigBee network;

- preparesstatisticalrapats on the operating times, defects and errors, consumed energy,
daily, weekly, monthly;

- allows thepreparation of reports IRDF, CSVandHTML formats;
- allows theconfiguradion of system alarms, depending on the needs of the beneficiary;

- ensures the transmission of alarms to the default system operatorsydilyand/or by
text message;
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- allows the defiition of users andadministrativer ol e s i n l i ne wi t h
hierarchical structure.

Physical components of the system

A. LuCo Nx
Device allowing thendividual control of a lighting fixture, designed to be mounted on

the inside thereof. It incorpates a class 1 energy meter. It monitors and records the readings
pertaining to current, voltage and power factbrensures wireless communiiat with the

other individual control devices and with the regional control dei8e€o)through an attached
antenna. It is compatible with conventional electromagnetic ballasts, both simple or with
midpoint tap, as well as with electronic ballasts or LED driver with or withel@V or DALI
interface (this way, it is compatible with all the lamps usually usegbdbtic lighting). If the
control device remains constantly live, due to its inbuilt astronomical clock, it allows the turning
on/off of the lighting fixture in the evening/morning even if the hierarchically superior systems
(regional control device, Webewrver) are not functional. It remembers the last commands
received prior to the occurrence of a defect and it resumes the previous state after the remedy of
the defect.

B. LuCo PD

Device allowing thendividual control of a lighting fixture, designed to b@ountedon
the outside of the lighting fixture or independently, next to the lighting fixture. It incorporates a
class 1 energy meter. It monitors and records the readings pertaining to current, voltage and
power factor.lt ensures wireless communicat with the other individual control devices and
with the regional control devicéSeCo)through an inbuilt antenndt is compatible with
conventional electromagnetic ballasts, both simple or with midpoint tap, as well as with
electronic ballasts or LED drivewith or without 1-10V or DALI interface (this way, it is
compatible with all the lamps usually used for public lighting). It incorporatphotocells
which allow the turning on/off of the lighting fixture function of the exterior illumination level,
if applicable. If the control device remains constantly live, due to its inbuilt astronomical clock
and photocells, it allows the turning on/off of the lighting fixture in the evening/morning even if
the hierarchically superior systems (regional control geW&eb server) are not functional. It
remembers the last commands received prior to the occurrence of a defect and it resumes the
previous state after the remedy of the defect.

C. CoCo

Device allowing thendividual control of a lighting fixture, designed te mountedn
the inside or on the outside of the pole. It incorporates two class 1 energy meters, associated
with the two power supply outputs. It monitors and records the readings pertaining to current,
voltage and power factolt ensures wireless comunicaton with the other individual control
devices and with the regional control devi¢@eCo) through an attached antenni.is
compatible with conventional electromagnetic ballasts, both simple or with midpoint tap, as
well as with electronic ballastsr LED driver with or withoutl-10V or DALI interface (this
way, it is compatible with all the lamps usually used for public lighting). It incorpotates
photocells which allow the turning on/off of the lighting fixture function of the exterior
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illumination level, if applicable. If the control device remains constantly live, due to its inbuilt
astronomical clockit allows the turning on/off of the lighting fixture in the evening/morning
even if the hierarchically superior systems (regional control deWeb server) are not
functional. It remembers the last commands received prior to the occurrence of a defect and it
resumes the previous state after the remedy of the defect.

D. SeCo

Device allowing thecontrol of an area containing up ficbOindividual control devices of
CoCo or LuCo type It transmits via theZigBee wireless network to the CoCo or LuCo
individual control devicesall the commands received from tbentralserver It collects thedata
from the associated individual control devices wiaZigBeewireless network and it transmits it
online to the central server, ensuring at the same time the safety of data through the agency of a
virtual private communication netwo(k'PN). The Internetconnection may be achieved through
3G, GPRSor ADSL. It is equipped with2 digital inputs/outputs and witt2 analoge
inputs/outputs as well as with aModbus interface Due to its incorporatedPython
communication languag&eComay be integrally programmed, if the customisation thereof is
necessary.

Miercurea Ciuc i illumination class framing according to traffic conditions
In Miercurea Ciuc Municipality, the modernised public street and pedestrian lighting is

correlated with the requirementd SR 132012008 Public lighting, the related lighting systn
classes being the following

Road taffic:

ME17 Lmed =1 cd/m2
ME271 Lmed = 1.5 cd/m2
ME3ai Lmed =1 cd/m2
ME4ai Lmed = Q75 cd/m2
MES5TLmed = 05 cd/ m2
ME61T Lmed = 030 cd/ m2

Pedestrian traffic
S1i Emed=15Ix
S27 Emed=10Ix
S371 Emed=7.5Ix
S471 Emed=5Ix
S51 Emed=3Ix
S61 Emed=2Ix

The luminetechnical calculations were performadcordingly, taking into consideration all

the traffic conditions(densiy, maximum admitted speed, type of participants, difficudty
orientation, visual field complexitgtc).
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For the same traffic route, these traffic conditions change during the day, especially in the
evening and at night, thus allowing the temporary framing of the traffic route, during the respective
time intervds, into one of the inferior classé®r exampleME3a>ME4a>MED5), thus reducing
only the luminance/illumination level, but not the level of uniformities. If it is sMfitelidamented,
the aforementioned running timetable associated with the public sghéhdi (changes of the
illumination classes during certain time intervals) will not endanger the traffic safety and, at the
same time, will help reduce the electricity costs

In order to be efficient and unitary, such scenario should take into consdeaditithe
situations existing on site and, irrespectively of the related lighting system classes, it should allow
the simultaneous change, for certain time intervals, of the illumination/luminance level, in
accordance with the new framing.

Based on theralysis of the luminance/illumination levels necessary for the illumination
system classes, it results that the value reduc@8%ois sufficient, in terms of the luminous flux,
for the purpose of transforming any class into an inferior (@ 0.75cdm2 (ME4a) / 1cd/m2
(ME3a)=75%).In order to reduce the illumination/luminance level by two classes, 50% is sufficient
(e.g- 0, 5cd/m2 (ME4a) / 1cd/m2 (ME3a)50%).

To this end, we propose the following running timetable of the public lighting, inameHati
all the streets/lighting system classesm the point of view of the luminance/illumination levels

Public lighting turning oni 22.00 p.m.7 operation afLl00%level

Time interval22.00 p.m.7 24.00 p.m.T operation a75%level

Time interval24.00 p.m.7 0500a.m.7 operation at 5% level

Time interval0500a.m.i 0600a.m.i operation at 7% level

Time interval 06.00 a.m. public lighting turning offi operation ail00%level

It needs to be stated that thforementioned reductions, % and respectively tadb0%,
refer to the luminous flux, and not to the consumed power. They do not var¥ straight line
ratio with the reduced value of the luminous flux, but they have another variation curve which
differs on a cas¢o-case basis, depemdj on the manufacturer and/or on the type of light sources
and electronic drivers used. As far as the proposed lighting fixtures are concerned, in relation to the
two aforementioned situations, the consumed power is redu@@ddprespectiely to 56%.
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[1.3. Technical data concerning theinvestment
[I.3.a. Area and location

MiercureaCiuc Municipality, HarghitaCounty
[1.3.b. Legal status of the land to be occupied

Not applicable. The investment entails the replacement of the current inefficient lighting
fixtures with other more efficient ones MiercureaCiuc Municipality on thepublic domain
identified within the territorial area of the 20 streets, mounted oaxiséing poles and supplied
from the same mains as until present time.

[1.3.c. Definitive land occupation condition

Not applicable. The new lighting fixtures will be mounted instead of the old ones on the current
support pole$ existing constructions.

I1.3.d. Main engineeringcharacteristics

Because of the fact that the designed electrical power is smaller than the current one, no further
connections or additional works are necessary, accompanied by specific documentations.

Upon the purchase and moungiiof the new lighting fixtures, the specifications of the standards

in force, of the regulations, authorisations and specific homologations will be taken into
account. These will be stipulated in the Tender Documentation for the procurement of works, in
the chapter concerning the used materials

The conditions for laying the lighting fixtures are very important, because the achievement of
the luminatechnical parameters corresponding to$he13433Xlasses depend on suéior the
precise laying of the liging fixtures in the optimum positions designated, the cantilevers
should be moved on the existing poles.

The dismantling of the old fixtures and the mounting of the new ones will be performed by a
certified company, in compliance with all thgpecifications in force (network access
authorisation etg.

I1.3.e.1 General criteria for public lighting design

The classification of the lighting systems in relation to different types of traffic routes

From the point of view of the Romani&@tandardfor lllumination SR 13433lined up to the
European normatives, the lighting systems are divided into five illumination classes, symbolised
from M1 to M5.

The lighting systems designated for traffic routes are characterised by

1 the luminance level and theniformity of theluminance distribution on the surfacé the
road

1 the illumination level of the neighbouring argas

the limitation of the discomfort glare and of the disability glare

1 thevisualguidance

=
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The public lighting system existing on the 20 streets NhercureaCiuc Municipality was

classified based on the following factors

1 traffic intensity: the value of the number of vdb&hour, laneand direction

1 route configuration complexity: infrastructure, tiaf€hanges and neighbouring areas,

1 traffic control: the existence of traffic indicators and panels, the existermicdfaf lights,

1 separdon of certain traffic lanes designated for other categories of traffic participants:
traffic lanes especially degied for certain categories, such as: trucks, buses, bycicles,
pedestrians.

From the point of view of the operating area:

1 PLS for residential argadwelling areasalleys between blocks of flats or neighbourhoods,
1 PLS for parks, gardens and public areas

1 PLS for monuments, buildings and otlpatrimonial buildings,

1 street PLS main arteries and intersections

If the technicaleconomic aspects are primary in relation to the illumination of traffic routes, in
order to ensure a confortable luminous envirent in the Town/City centre, a balance should be
reached between several aspects, as follows
The selection of certailighting devices with good performances and also compliant with certain
aesthetic requirements, so as to putaichitecturalaspect and therbanlandscape in harmony
The lighting should ensure pedestrian safety in relation to the moving vehicles and to potential
criminal behaviours
Environmental protection against light pollution;

Protection ofequipment against acts winddism;

Facile instalation maintenance

The lumino-technical project will be achieved through the use of specialised calculation
programmes

The calculation results should correspond with the provisions afifBedNorm 115/95and of SR
13433/March1999.

I1.3.g. Conclusions of the environmental impact assessment
The envisaged purpose is represented by the limitation of the impact on the environment

0 through the selection of products which use less raw materials, products
manufactured from recyclabieaterials;
0 redudng the electricity consumption and, implicitly, greenhouse gases (e.g.

CO2), by the use of technologies which allow the reduction of the luminous flux
during the time intervals with low traffic, in accordance thereto;

o] limiting the light pdlution through high quality lighting, namely by directing

the light only towards the area that needs to be illuminated and only where it is
necessary. Therefore, the selection of lighting fixtures that do not emit light in the
upper side thereof is advida, and the lumindechnical calculations as well as the
fitting of such devices should be performed by usimyegponderent gradient thereof

of 0 degrees from the horizontal, and maximum 15 degrees if absolutely necessary for

certain atypical configurains of the traffic area;
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0 attention paido the durability of the product, which is seen as a service, and
not merely as an object, by the use of lighting fixtures which allow the optimization
of the maintenance expenses.

Il. Investment completion term 1 investment completion chart
Investment completion chart
The investment will be completed within 10 years in line with the financial possibilities of
the local budget. The possibility of funding of this project from other funds may be analysed in a
different study, the investment period being reduced in such .event

[1l. Estimated investment costs

Designer: SC Electric-Inst SRL
Beneficiary: Miercurea-Ciuc Municipality

GENERAL ESTIMATE

of the costs necessary for achieving the objective

Increasing the energy efficiency of the pultighting system iMiercureaCiucMunicipality through the installation of a
remote control system

VAT rate 24%
thousand
lei/thousand euro at
the exchange rate of 4.5200 as of 10/12/2013
Pos. Name of the works chapters and sub-chapters Amount (w/o VAT) VAT Amount (with VAT)
Lei Euro Lei Lei Euro

1 2 3 4 5 6 7
CHAPTER 17 Land procurement and land organisation expenses

1.1 | Land procurement 0.00 0.00 0.00 0.00 0.00

1.2 | Land organisation 0.00 0.00 0.00 0.00 0.00

1.3 | Environmental protection setups 0.00 0.00 0.00 0.00 0.00
TOTAL CHAPTER 1 0.00 0.00 0.00 0.00 0.00
CHAPTER 27 Expenses incurred with the utilities necessary for the objective
21 Expen_ses' incurred with the utilities necessary for 0.00 0.00 0.00 0.00 0.00

the objective

TOTAL CHAPTER 2 0.00 0.00 0.00 0.00 0.00
CHAPTER 371 Design and technical support expenses

3.1 | Land surveys 0.00 0.00 0.00 0.00 0.00

3.2 Fees for th_e p_rocurement of licenses, approvals 1,500.00 331.86 360.00 1,860.00 411.50

and authorisations

3.3 | Design and engineering 4,500.00 995.58 1,080.00 5,580.00 1,234.51

3.4 | Procurement procedures organisation 0.00 0.00 0.00 0.00 0.00

3.5 | Consultancy 1,500.00 331.86 360.00 1,860.00 411.50

3.6 | Technical assistance 2,500.00 553.10 600.00 3,100.00 685.84
TOTAL CHAPTER 3 10,000.00 2,212.39 2,400.00 12,400.00 2,743.36
CHAPTER 47 Basic investment expenses

4.1 | Engineering and systems 1,378,800.00 | 305,044.25 | 330,912.00 | 1,709,712.00 | 378,254.87
4.1.2 | Electrical systems 1,378,800.00 | 305,044.25 | 330,912.00 | 1,709,712.00 | 378,254.87
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4.1.3 | Object 2 0.00 0.00 0.00 0.00 0.00
4.1.4 | Object3 0.00 0.00 0.00 0.00 0.00
4.1.5 | Object 4 0.00 0.00 0.00 0.00 0.00
4.1.6 | Object5 0.00 0.00 0.00 0.00 0.00
4.2 | Technological machinery mounting 35,000.00 7,743.36 8,400.00 43,400.00 9,601.77
4.2.1 | Electrical systems 35,000.00 7,743.36 8,400.00 43,400.00 9,601.77
4.2.2 | Object 2 0.00 0.00 0.00 0.00 0.00
4.2.3 | Object 3 0.00 0.00 0.00 0.00 0.00
4.2.4 | Object4 0.00 0.00 0.00 0.00 0.00
4.2.5 | Object5 0.00 0.00 0.00 0.00 0.00
43 gﬁqalfigir?]im’ anéeg’;%'r?ﬁ:fga' and functional 1590000 | 351770 | 381600 | 19716.00 | 4,361.95
4.3.1 | Electrical systems 15,900.00 3,5617.70 3,816.00 19,716.00 4,361.95
4.3.2 | Object 2 0.00 0.00 0.00 0.00 0.00
4.3.3 | Object 3 0.00 0.00 0.00 0.00 0.00
4.3.4 | Object4 0.00 0.00 0.00 0.00 0.00
4.3.5 | Object5 0.00 0.00 0.00 0.00 0.00
4.4 (I\a/lqalj:ir;ir:irnyt without mounting and transport 0.00 0.00 0.00 0.00 0.00
4.5 | Equipping 0.00 0.00 0.00 0.00 0.00
45.1 | Object1 0.00 0.00 0.00 0.00 0.00
45.2 | Object 2 0.00 0.00 0.00 0.00 0.00
45.3 | Object3 0.00 0.00 0.00 0.00 0.00
45.4 | Object4 0.00 0.00 0.00 0.00 0.00
45.5 | Objectb5 0.00 0.00 0.00 0.00 0.00
4.6 | Intangible assets 0.00 0.00 0.00 0.00 0.00
TOTAL CHAPTER 4 1,429,700.00 | 316,305.31 | 343,128.00 | 1,772,828.00 | 392,218.58
CHAPTER 57 Other expenses
5.1 | Site management 0.00 0.00 0.00 0.00 0.00
511 rlir;?]igggrrri]r;%tand systems associated with site 0.00 0.00 0.00 0.00 0.00
5.1.2 | Site management costs 0.00 0.00 0.00 0.00 0.00
5.2 | Commissions, legal shares, duties, credit cost 5,003.95 1,107.07 0.00 5,003.95 1,107.07
5.3 | Sundry and contingent expenses 115,176.00 25,481.42 27,642.24 142,818.24 31,596.96
TOTAL CHAPTER 5 120,179.95 26,588.48 27,642.24 147,822.19 32,704.02
CHAPTER 6 7 Expenses with trial runs, tests and handover to the beneficiary
6.1 | Operational staff training 0.00 0.00 0.00 0.00 0.00
6.2 | Trial runs and tests 0.00 0.00 0.00 0.00 0.00
TOTAL CHAPTER 6 0.00 0.00 0.00 0.00 0.00
oRavDTOTAL [ aso9e7995 | ae5a0630 | 31311024 | 103305019 | azriseser |
Out of which C + M 1,413,800.00 | 312,787.61 | 339,312.00 | 1,753,112.00 | 387,856.64
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Cost schedule based on the investment complehart
The completion term of the investment spans over one year. The estimated physical term for the
completion of the investment, in relation to the foreseen quantities of works, emessgimatkely
6 months

Costbenefit analysis

Investmentdentification and definition of objectives

The nvestnent pertains to the public lighting MiercureaCiuc Municipality. This study has
t he obj éncreasing the emérgy Bfficiency of the public lighting system in MiereGrea
Townthrough the installatio of a remote control systém

Option analysis
In relation to the analysis of the investment options, three alternatives were selected. The
first alternative is represented by the preservation of the current situation, without investments.
Alternative 1 concerns the replacement of all the old fixtures with LED source fixtures and the
implementation of a telemetry system, while alternative 2 consists of keeping the old fixtures along
certain streets, also using the telemetry system for the entire range

Alternative zero, without investments:

Installed . Total Consumed
Available lighting capacity/piece ?553'53 power
fixtures Quantity [kW] [kw] [kWhlyear]

PHIL IRIDIUM

250W 60 0.28 16.8 67200

PHIL IRIDIUM

150W 25 0.17 4.25 17000

URBANA PHIL 44 0.086 3.784 15136
|[FURYO60W | 223 0.067|  14.941 59764

MALAGA 150W 39 0.17 6.63 26520

AMBAR 150W 57 0.17 9.69 38760

AMBAR 100W 52 0.116 6.032 24128

ATHOS 150W 70 0.17 11.9 47600

TOTAL 570 74,027 296108
Alternative no.l

Installed , Total Consumed
Proposed lighting capacity/piece g]:;ilcl:(iet()j/ power
fixtures Quantity [kW] [kW] [kWhlyear]
TECEOQO 1/24LED/55W 71 0.055 3.905 15620
TECEO 1/32LED/71W 140 0.071 9.94 39760
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TECEO 1/40LED/90W 126 0.09 11.34 45360
TECEO
1/48LED/107W 26 0.107 2.782 11128
TECEO
2/56LED/123W 43 0.123 5.289 21156
TECEO
2/64LED/139W 33 0.139 4.587 18348
TECEO
2/72LED/163W 48 0.163 7.824 31296

_ 39 0.18 7.02 28080
ISLA 24LED/41W 44 0.041 1.804 7216
TOTAL 570 54,491 217964

Alternative no 2

Installed , Toial Consumed
N capacity/piece mstallgd power
Propqsed lighting _ kW] capacity [KWhiyear]
fixtures Quantity [kW]

TECEO 1/24LED/55W 2 0.055 0.11 440
TECEO 1/32LED/71W 24 0.071 1.704 6816
TECEO 1/40LED/90W 36 0.09 3.24 12960
TECEO

1/4A8LED/107W 15 0.107 1.605 6420
TECEO

2/56LED/123W 36 0.123 4.428 17712
TECEO

2/64LED/139W 33 0.139 4.587 18348
TECEO

2/72LED/163W 48 0.163 7.824 31296
AMBAR 100W 52 0.116 6.032 24128
ISLA 24LED/41W 44 0.041 1.804 7216

| FURYOBOW | 223 0.067|  14.941 59764
AMBAR 150W 57 0.17 9.69 38760
TOTAL 570 55,965 223860

Financial analysis for objective completion
1 Calcuhtion ofcoss and benefits:
Unit of Current
measure situation Estimated Saving
Annual electricity kWh/year 296108 | 174287.667 | 121820.333
Annual electricity costs lei 144915.255 | 85296.3843 | 59618.8709
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Annual maintenance costs lei 35602.33 0 | 29177.4754
Total annual saving lei 88796.3464

2 Economic service life of the investment:
Ts=25 years
The service life of th&ED fixtures is greater thab00,000hours

3. Discount rate:
Based on the financial conditions in Romania, the approximate value is

a=10%
4. Recovery duration of the investment

Dre= I/EC = 1589676.20 / 887%b = 1756 years

Investment financing sources
The value of the investment, amountiogRON 1589676.20, is borne from the local budget.

Estimated manpower employed through the investment completion

Operating and maintenance stafeléctricansholdinglow voltage credentials.

The maintenare of the public street lighting system obtained further to the process of energy
efficiency increase is characterised by a low frequency of maintenance interventions, thus requiring
only 2 certified electricians, due to its superior performances

Main technical-economicindicators of the investment

1. Total value of the investment:
The total value of the investmess at 10/12/20123Furo 1 = RON 4.52
RON 1,559,879.96ut of whichC+M: RON 1,413,800.00

2 . Investent schedulg(INV/C+M)

The value of thénvestment is borne from the local budget.
The investment will be completed within one year:
Year1l: RON1,559,879.98EUR 351698)

3. Completion term (months)
The estimated investment completion term spans I¥eronths

4. Physical and value capacgie

Number of lighting fixtures570pieces
Estimated installed capacity4.5 kWh
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Chapter concerning the increase in energy efficiency

Through theac hi evement of the i nvestnoreasitg who
the energy efficiency of the public lighting system in Miercu@@ac Town through the
installation of a remote control systéiinalong the traffic arteries forming the object of this
Feasibility Study whereof this Annex forms an integral ghg,present installed power, i.e.

74.03 kW will be reduced to 54.5 kW; provided, however, that the lurt@obnical
parameters obtained further to the completion of the investment complyRitt8433jn
accordance with the lumirechnical projects.

The power reduction 0fl9.53 KW generates during one operating year an annual energy
saving of

Ean= 1953kW*4000hyear= 78120 kWhyear= 7812 MWhkear
Total energy saving
Etot=Ean* V=78.12 MWh*25years= 1953 MWh

This annual energy savingeguivalent with:
78.12 MWhkear 0,252 = 1969toe (tonnes of oil equivalent

Specific investment:
Isp = 1559879.95 : 19.69 = lei/toe 79221

Recovery duration:
Dre=1/EC =1,559,879.968879635 = 1756 years

Implementation duration of the investmerdnks:
Di = 12 months

2. INSTALLATION OF BIOGA S BASED COGENERATION EQUIPMENT AT
THE MIERCUREA CIUC TREATMENT PLANT , HARGHITA COUNTY

CONSTRUCTION DOCUMENTS SHEET INDEX

1. GENERAL:

1.1 Name of investment objective
Installation of biogas based cogeneratemuipment at the Miercurea Ciuc treatment plant,
Harghita County

1.2 Placement (county, locality, street, number)
Harghita county, Miercurea Ciuc locality No. 1 Primaverii Str.,

1.3Investment Holder
MiercureaCiuc municipality and the drain water operator SHARVIZ S.A. Miercurea
Ciuc
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1.4Investment Beneficiary
S.C. HARVIZ S.A. Miercure&Ciuc

1.5Study Elaborator.
S.C. Inteldesign SRL Cluj Branch No. 3 Rosiori Str. Nigjpoca

Development team:

Pr. Dr. Eng. Mugur BALAN eeéeéeéééece
Dr. Eng. Adrian POCOLA eeéeéeéééece
Eng. Razvan COVACIU eeéeéeéééece
Eng. Silviu RUS cééeéeéeéeé
Eng. Valer CAMPEAN eeéeéeéééece
Eng. Calin NEMETI cééeéeéeéeé

2. GENERAL INFORMATION REGARDING THE PROJECT
2.1Information on the entity responsible for implementing theproject

The entity responsible for implementing the project is the regional water and sewage
operator HARVIZ S.A., having responsibility and heritage rights over the Miercurea Ciuc treatment

plant.
The identification data for S.C. HARVIZ S.A. are the following: Registered oeffiercurea
Ciuc municipality,N o . 1 Salc©m Str ., Harghita county; T

www.harviz.ro Tax identificaton number. RO 24499588Trade Registry No. J19/917/2008
Company statusREGISTERED as of September 22, 2008
Year of establishment: 2008
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2.2 Current situation

The wastewater treatment plant from the Miercurea Ciuc municipality is located on the
South sideof Miercurea Ciuc municipality, on the left bank of Olt river.

Googleearth

The wastewater treatment plant from the Miercurea Ciuc municipality is mechanical
biological type, with a tertiary stage, with a designed capacity of 250 I/s.

Initially, the wastewatetreatment plant from the Miercurea Ciuc municipality was designed
as a classical station comprising of:

1. mechanical treatment stage;

2. biological treatment stage;

3. sludge processing line

1. The mechanical treatment stagevas the first stage in thegpht 6 s t echnol ogi
wastewater treatment and comprised of the following installations: automated level grid, desander,
fat separator, helical auger type transporters, submersible pumps, distribution chamber, primary
radial decanter.

2. The biologic treatment stagecomprised of the following: active sludge tank, secondary
radial decanter, pumping station for activecreulated and excess sludge, measurement channel.

3 The sludge treating linecomprised of:

- Sludge viscosity admixtuf@0)

- Station for pumping concrete towards the methane tank
- Methane tank V=4000n

- Gasometer (biogas storage tank)

- Sludge drying platforms

The placement of initial equipment and installations and their technological routes within
the Miercurea Ciuc treatment plant are shown in the figures below.
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The following overhead view shows and identifies the installation components within the
Miercurea Ciuc treatment plant

7 b -
' P —~

A g e By B Lo
013 DigitaiGlober ’ (1()(\5'( eafdd 7
13 .Google § 35 ’ :

The operation parameters of the Miercurea Ciuc municipality treatment plant are:
1 Quaily maximun=250 I/s;

1 Qdaily mediun=139 1/s;

1 Qhourly maximune900 m3/h;

According to the initial main diagram featuring the production prot¢ksedpollowing energy
resources were used within the Miercurea Ciuc wastewater treatment plant:

- fuels: biogas (produced from own sources in the methane tanks within the wastewater
treatment station) and light liquid fuel (LLF), subsequently replaced toyal@as;
- energy: purchased from S.C. Electrica S.A.;

The thermal energy was produced within the proper heating station of GOSCOM company,
equipped with a PAC 15M hot water boiler, rated/minimum thermal load: 0.7/0.16 MWt (0.6/0.1
Gcal/h)
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The boiler mainly operated on biogas. In special situations, during the cold season when
biogas production was insufficient to supply the boiler, additional light liquid fuel and subsequently
methane gas were used.

The boiler was used to produce hotwatdr a t emper ature of about

The thermal energy produced by this boiler was used for:

a) the technologic process (for the most part), for the methane tanks (in order to induce the
digestion process for active sludge) and for the storage containemgfas);

b) the local utilities, namely for heating two small buildings on the premises, during the cold
season, and for the

T provision of hot waste
EXISTENTA - water.

FEL -

(5% The heating system

connected to the thermal
plant was service through
pipelines  which helped
supplyall the technological

sc S ok [ ciLzne itz hot water consumers and
em = Bl I VESTARE AOVINSTR utilities respectively
ra— i ~ —~  ~——————— (building heating and hot
CONS. UTILITATI CONSUMATORI TEHNOLOGICI CONS. UTILITAT!

waste water preparation).

Water flow within
the circuit was ensured by a pumping station. The addition was achieved with gross water from the
drinking water netwrk to the return circuit through a buffer tank of 2000 I/ 6 bar.

The main diagram for the treatment plant initial heating installation is shown in the next
figure and highlights and technologic and utility consumers within the plant.

Currently, no othecentralized heating system is operational within the station as the initial
heating system degraded and was not replaced, while the biogas production installations are also in
an advanced state of degradation.

The images below show the exterior of the
heaing station building with damaged facade and
enveloping elements and the old placement of the
hot water production boiler which is currently
decommissioned.

One may especially observe the state of
finishing and technologic element degradation.

Theimage below shows the exterior g
the sludge digestion tank (methane tank) us
in for its anaerobic stabilization and for biog
production.

The state of degradation thereof
obvious, requiring rehabilitation works for th
structure, thermal and hydronsulation,
exterior finishing, technologic installations.

Moreover, the old biogas storage tan
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is currently decommissioned with only the setting strip being operational.

The treatment plant is powered by the National Energy System by two 20kV poe®r li
The system connection is made in the electric body near the administrative building. This electric
body supplies the 1x630kW 20/0.4kV transformer station through a 20kV underground power
line. The 0.4 kV bats of this station radially supply all tbeal distribution panels serving the
technologic installations through a 0.4 kV cable (embedded in the underground)

During the 2008010 period, the Miercurea Ciuc plant was the subject of modernization
works with focused on the technological aspects aftew treatment and on its functional
compliance so as to observe the legal requirements in force, their objective being to streamline the
plant and to introduce an ecologic stage in order to increase the level of treatment.

The modernization works are nobompleted, while the preparation of these documents is
part of the efforts to provide a treatment process compliant to current requirements, both in terms of
environmental protection, population health and energy efficiency.

Given the fact that due tobjective reasons, at the date of this feasibility study, the
technological documentation showing the quantities of secondary products resulting from the
treatment process (sludge, biogas, etc.) and their quality indicators (dry matter content, biogas
composition, etc.) has not been provided, an evaluation of this data is necessary, by reconstructing
the technological elements of the treatment process.

For that purpose, within this feasibility study, the main technological steps contributing to
biogas production, on one hand, and to the consumption of thermal energy and electricity, on the
other hand shall be analyzed in order to provide, as accuratg@gsaible, a thermo chemical and
energy balance of the treatment process from the Miercurea Ciuc treatment plant.

Within this analysis, the factors that influence the biogas production process shall be
identified and analyzed, as well as the mannewhich this process can be improved.
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