PeKOHCMpPYKUUja HA jaeHOMO oceemasysdHse €O 002080p
30 2apPAHMUPAHU nepgopmaHcu - OnuwmuHa KoYaHu
Reconstruction of Public Lighting with performance
guarantee contract — Municipality of Kochani




OnwTuHa KoyaHu
Opxasa: Peny6nuvka MakegoHuja

Kutenu: 32.000

Llenu Ha OnwTunHara:

Mepku 3a 3awtena:

BpemeTtpaere Ha JOroBOpPOT:

BkynHa uHBecTtuuumja:
3awTena Ha eHepruja:
3awiTena Ha TPOLLOK 3a eHepruja:

CO2 3awTepna:
(1kWh -> 1.002g CO,)

KoHTakT:

AHHa Kpanesa
Yn. Page Kpatosue 6p. 1, 2300 KouaHwu
+389 (0)33274001 , +389 (0)72275627

anna.kraleva@yahoo.com

HamanyBare Ha 6pojoT Ha NpPeYvkn BO CBETUNKNUTE
MMnnemeHTauwja Ha HajgobpaTta gocTanHa TexHonoruja

3awTena Ha eHepruja n napu
Mpeumn3Ho NnaHpame Ha aHUTE roauLHU ByLeTy
OppKyBare Ha CUCTEMOT O HaABopeLLHa mpma

Mono6pa ocBeTNeHOCT Ha YNMLUUTE U jaBHUTE MecTa

lMpomeHa Ha opmapuTe N HUBHO U3MECTYBaHE
HoBa enekTpoHuka 3a KOHTpOna Ha BKI/UCKT.
Mpowwnpysawe Ha CYO

Peaykumja Ha ocBeTnyBakeTO CO AMMUPaHE

MpomeHa Ha cute cBeTuUnku Bo rp, KoyaHu 1 gen og Hacen6a Opwusapu

42 meceum
44.500.000,00 MK

1.600.000 kWh/a
10.690.000,00 MKD/a

1603 t/a, 3a ancopnuuja ce noTpebHn 76000 HoBK cTebna (1 opBO ancopbupa
21kg COz rogmLiHo)



@ Numerous street lightings of the communes have been getting on a bit which
means that renovation has also become increasingly necessary.

@ The public owners of street lighting systems have the duty to keep the
systems in order to ensure road safety and to fulfill the other functions of
public lighting. The lack of public budget had led to stagnation of investment
in energy efficiency of the public street lighting. There was a critical situation
with regard to high operating costs and large refurbishment necessities
without public funding possibilities. There is a “drive” towards cost
reductions and outsourcing of these services, and Public-Private-Partnership
(PPP) models of Contracting and especially Performance Contracting can be
successful tools to save energy costs and guarantee quality standards and
maintenance of the street light systems.

@ An average savings potential of up to 65% is possible.
Better lighting more than 30%.

@ Municipalities haven’t human and financial potential, nor knowledge for
modernization of public lighting.

@ The communal fee for public lighting is a reliable source of funds that can
finance such complex and expensive projects.

@ Market liberalization of electricity supply.

e



MNoctankara 3a JH 3anoyHa 10.2014, umnaemeHnTaymjata 08.2015, TexHnykun npmem 10.2015

3aMeHeTH ce cUTe XKMBMHU CBETUIKM CO MOKHOCT o4, 125 Batn ogHocHo 140 BaTu co JIE[L CBETNIMHCKM apMaTypu cO MOKHOCT oz 41 BaT, npu
LUTO € NOCTMIHATa NOroaema NpoceYHa ocBeTNeHOCT 3a 40% M HamanyBarbe Ha MOTPOLLEHATA e/IeKTPUYHA eHepruja 3a noseKke o4, 3 natu

3aMeHeTH ce cUTe XKUBMHU CBETUIKM CO MOKHOCT 04 250 BaTh ogHocHOo 270 BaTu co JIELL CBETNIMHCKM apMaTypu co MOKHOCT oz 102 BaTy,
npwv WTO € NOCTUIHATA NoroJieMa NPoceYHa oceeTneHocT 3a 70% M HamanyBakbe Ha NOTPOLLEHaTa eIeKTPUYHA eHepruja 3a noseke og, 2,5
naTm

TProBCKMOT LLEHTApP, NAOLWTAAOT, KPYKHUTE TEKOBU U Ba’KHM PACKPCHULUM Ce OCBET/IEHW CO AOMONHUTENHM cneumjanHn JIEL, CBETNIMHCKK
apMmaTypu Co LITO OBME MeCTa Ce OCBeT/IMja cnopea, noc/iegHUTe BaxKeukn EBPONCKM CTaHAapam 3a KAy4HM coobpaKkajHu mecTa.

Cute 190 dnyopecuLeHTHM CBETUAKKN ce 3ameHeTu co JIEL, CBETNIMHCKK apMaTypm CO LITO € OTCTpaHeTa HeraTMBHaTa nojasa Ha cnaba
OCBET/IEHOCT Ha TMe MecTa, NocebHO BO 3MMCKMOT Nepuoa, U nNpu Toa e NoCTUrHaTa norosieMa ocsetneHocT 3a 110%.

Ha ckopo 90 cton60BM CO NOCTOEYKM CBETUIKM BO CNOpPeaHUTE yanLmM Kage OnwTuHaTa pernctpupa notpeba 3a noronema oCBETAEHOCT, Ce
nocrtaseHu JIE[] cCBETAMHCKM apMaTypu €O 3 NaTU NOrosiem CBETIMHCKU MHTEH3UTET, a NpuY Toa AypU U HA OBME NO3ULMN MMaMme 3aluTeaa BO
NoTPOLUEHATA eNIeKTPUYHA eHepruja o4 Hag 35%.

MocTaBeHu ce okony 100 HoBu JIE[L CBETAMHCKM apMaTypu Ha NOCTOEYKM cTON160BM Kaae A0 cera Hemano cBeTuaku. OBa e HajroNemoTo
noeaMHeYHo NPOoLLMPYBakbe Ha CUCTEMOT 3a Y/IMYHO OCBETNyBakbe Bo OnwTnHa KoyaHu Bo nocneaHarta AeleHuja na v nogonro.

Mopaau ronemarta HaAeXHOCT U TPajHOCT (MBOTEH BeK) Ha oBue JIE[] CBETUKM OYeKyBame OAPKYBarbeTO BO HapeaHUTe roanHN Aa ro
HamasiMme 3a noseKke o4 7 naTu.

MNMopagn MHOTY HUCKMOT XMBOTEH BEK Ha CTapPUTE XKUBMHU CBETUIKM 04, nomasnky og 4000 yaca, npeTxo4HO CeKOoja CBETUIKA MOpalle aa ce
3ameHuM bapem eaHal Bo roguHaTa. Taka noctojaHo Bo OnwTrHaTa umawe og 100 4o 150 cBeTUIKN Kon He GyHKLMOHMPAa, LITO co34aBalle
pPeBOANT M HepBO3a Kaj rparaHuTe. Cera co HoBuTe JIE[] CBETAMHCKM apMaTypu BepojaTHOCTa 32 HedyHKLIMOHUpPaHLe e nomana o, 1 npomun,
OZHOCHO o4eKyBame Bo OnwTnHaTa 6pojoT Ha HePYHKUMOHANHWU CBETUNKM Aa Buae noman og, 5.

Hajronem gen og HosuTe JIE[, CBETAIMHCKM apMaTypyn MMAAT MHTErPUPaAHO AMMUpPatbe, OAHOCHO Kaj r1aBHUTE yINLKM nocae 7 Yyaca og,
BK/ly4yBatbE€TO, CBET/IMHCKMOT MHTEH3UTET Ke NagHe Ha 50%, a Kaj cnopeaHuTe yanum nocie 6 Yyaca o BKAy4yyBaHeTO CBETAUHCKMOT
WMHTEH3UTET Ke nagHe Ha 50%. Co Toa OnwTMHaTa ja HamanyBa HenoTpebHaTa OCBET/IEHOCT M TPOLLIOK BO BTOPMOT NepMo/, Ha HoKTa, npumep
nocne 02 ogHocHo 03 4acoT No NOJIHOK.

Mocne moaepHU3aLmjaTa BO KouyaHu Kaj cuTe yanum M NaTuLLTa, jaBHU MecTa M NOBPLUMHKM OCBET/IeHOoCTa e nogobpeHa Bo npocek 3a 50%, a
npu Toa NOTPOLUYBaYKaTa Ha eNeKTpUYHa eHepruja e HamaneHa 3a noseke oz 67%.

OnwTnHa KovaHu ce og/y4m co CONCTBEHM CPeACTBa Aa ja MU3BPLLUM MOAEPHM3ALMjaTa Ha CUCTEMOT 3a YIMYHO OCBETNYBakbE CO OA/I0XKEHO
nnakarbe KoH M3seaysaunTe Ha 36 meceuy 6e3 kamarta. Mpu Toa LenaTa onpema e Bo CONCTBEHOCT Ha OnwTnHaTa n ONwTUHaTa BO LLeoCT
ynpaByBa CO CUCTEMOT 3a Y/IMYHO OCBeTAyBakbe. [1pyn Toa 3aluTe[aTa BO e/1eKTPUYHa eHeprnja u cobpaHaTa KOMyHa/lHa TaKca 3a Y/JMYHO
OCBET/IyBakbe BO LLEJIOCT ja NOKPMBAaT 0Baa MHBeCTULMja U Beke Bo 2019 roamnHa uenarta 3awWwTteaa ke ocTaHe Ha cMeTKaTa Ha OnwTuHa
KoyaHu, co WTO ONWTMHATA BO HapeAHMOT Nepuosa Ke MoXKe CO CONCTBEHN CpeacTBa 3HaYUTENHO, AOMNONHUTENHO Aa ro YHanpeayBsa
CUCTEMOT 3a Y/IMYHO OCBET/yBakbe CO ONdaT N Ha OCTaHaTUTE Hace/leHN MecTa BO ONLUTMHATA, CO NPOLLMpPYBatbe, BOBEAYBae Ha
TeNemeHalMeHT, CMapT CUTU (NameTeH rpaa) 1 ap.
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Public procurement start 10.2014, implementation 08.2015, acceptance test 10.2015
HPM 125W -> LED 41W photometry 40% up, power consumption 3 times less

HPM 250W -> LED 102W photometry 60% up, power consumption 2,5 times less

City mall, square, traffic roundabout and main intersections with extra LED luminaries
according to CIE140/EN13201

CFL -> LED 28W/41W photometry 110% up, low temperature problem solved

On 90 poles with existing lamps in pedestrian streets LED luminaries are installed with
3 times more light intensity, even there power consumption 35% less.

New 100 LED luminaries are installed on existing poles without lams
Great reliability and durability -> maintenance will be reduced by 7 times

Service life HPM — 4000h, change once annually. For LED Ly,B,,C, - 60.000h L,,B;, 2
100.000h, L,C;>60.000

Integrated dimming in the driver 100%7h — 50%until-off

After reconstruction and modernization at every public place average photometry
50% up, savings more than 61%

Performance guarantee contract on 36 months — no credit. Already in 2019 all savings
go to M. of Kocani

Next steps: With own funds to considerably improve and expand the system for public
lighting, telemanagement, Smart City e.t.c.



[oavWHM onepaTUBHU TpoLoLm

(MKA/a)

3aLLITe,lJ,eHVI onepaTtnBHU TpoLluoumn no
3aBpLUyBakE€ Ha AOrOBOPOT MOAEN2 Ha
napTuumnaumja 6e3 4ONOMHUTENEH TPOLLIOK 3a

MocCToeUKN — pelyLiMpaHm TPOLLIOLM = 3aLUTeeHI onepaTUBHYCAPKYBarE OAaT Kaj KIIMEHTOT
TpoLIOUW ofaT Kaj M3BeAyBaYvoT (goroBopeHa cyma no mogent)

NOCTOEYKN Tpowoumn

[Nen op 3aWTéAeHUTe onepaTUBHM TPOLLOLM M
3aApKyBa KANEHTOT

':.'

[en opn 3aWTefeHUTe onepaTuBHA
TPOLLUOLM OAAT Kaj M3BeyBadoT Kako
HagomecT

pTu3aumja

Bpewme (a)










Feasibility Study > Tender
+ Cost-Benefit analysis :
v
Approved by City Council ype of the Contract
Contract Negotiation
Joint Team : v : 4
©  Fixed Price Contract PPP - Energy supply included in
Supply./ Services ..Saving Guarantee Contract. | /= Gy
Collecting onsite Light Data | = e e
Y S
Project
Classification of the streets
3 Preparation phase
' Procurement i >
v
Photometric simulations Installation
UAT
Documentation
Technical specification
Sav|ngs and Services = Obligation of Performance
Payment




Onsite Light Data (i ine)
Street lighting classification (i)
Photometric simulation ( linkl. link2 link3 )

COST-BENEFIT ANALIZA EXCEL ()
Project documentation i,

FI NAL ( LINK-long version  LINK-shortversion LINK—sliki LINK—googlel LINK-google? )

Savings (i




Example of intelligent road light control
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Funkcionalnosti LINK




' CBeTnuHcKka apmatypa Tvn
VOLTANA 324 LED /NW /500 mA /5138 /4795Im /41 W

Mopen/ Tun Ha cBeTurka

[Mpounssoguten

Tungsram-Schreder, YHrapuja

KykvuTeTo Ha cBeTukaTa e n3paboTeHo of:

anymumHuymcka nerypa

=]

OnwTMYKMOT 610K € cocTaBeH of 24 BUCOKOEUKACHM ANOON. |

OnTnykn 6ok

LED light mogynuTe ce HaofaaT Ha Hocay u3paboTeH o anyMUHUYM OTMOPEH Ha Kopo3auja, KOj eAHOCTaBHO Ce MOHTUpa U
ieMOHTMpa

ONTUYKK CUCTEM

JIE[] umnosuTe ce gogatHo cHabaeHn co neku co CooABETHa CBETMIOCHa pacnpeaenfa koja o4aroBapa Ha rnocroedkara reomeTpuja
Ha ynuuuTe cnopern BUCMHA Ha Koja € MoCTaBeHa, pacTojaHNeTo A0 COCeaHWUTE CTONGOBM 1 Chl.

If (mA)

Pabornata cTpyja n3HecyBa 500 mA

F (Im)

BkynHuoT cnykc Ha ceeTunkata nsHecysa 4795 Bo Im

[MpoTekTop - NnpegHo cTakno

M3paboTeH oa TEPMUYKM M MEXaHWYKM MojadyaHo cTakno, otnopeH Ha UV 3paum, aTmocdepcku BnvjaHuja n TeMnepaTtypHu
[avnataumv.

lMpeacnoeH ypea - Hanojysaxe

CaeTunkarta CoApXu NPeacnoeH ypea — enekTpUYHO HamnojyBake, NoCTaBeH BO CB. apMaTypa M3paboTeH of Matepujan oTnopeH Ha
KOpo3uja, KOj 0BO3MOXYBa kopucTene Ha LED cBeTnoceH nssop co npoektupaHata cHara. [peacnojHuoT ypea rm Hanojysa
MoAynuTe co KOHCTaHTHa cTpyja og 350mA fo 500mA. MpeacnojHUoT ypea 0BO3MOXyBa AMMMUpaHe, OAHOCHO HamaryBake Ha
CBETNNHCKMOT PNyKC BO NPETX0AHO AeduHUpaH nepunon of HoKTa.

Tepmuka

[\loGpa TepMuyKa CNPOBOANMBOCT U NaAEH-E

MoHTaxa Ha apmatypaTta

CucTteM 3a XOopu3oHTanHa Unu BepTuKanHa MoHTaxa Ha ApBeH, GETOHCKM Uy MmeTarneH cTonb co noMoLl Ha AoaaTteH Hocad /
COoOABETHA KOH30Ma (YenuyHa, NouyHKyBaHa unv odapbaHa), koj 06e3benyBa cooaBETEH HAKIOH HA CBETUIKATa COOABETHO Ha
cuTyaumjaTa Ha ynuuata ogHOCHO cocTojbaTa Ha cTonboT.

MexaHunykaTa OTNOPHOCT Ha yaap Ha
npoTekTopoT oA ctakno IK07 nnu nogobpa
- Ce JOKaXyBa CO 3aMUCHUK Unn cepTudmkat

MexaHunykaTa OTNOpHOCT Ha yaap Ha npoTekTop: 1K08
[ocTaBeH foka3: U3BewTaj 3a pmanyko ncnutysamwe 6p. P-D14574 - Labaratory Service R-TECH Benruja

CTeneH Ha MexaHu4ka 3aliTuTa Ha komnneTHaTa
cBeTuIKa (ONTUYKUOT Aen U AenoT Ha
npeAcnojHMoT ypen)

- Aa nsHecysa IP66 nnu nosncok

- Ce JOKaXyBa CO 3aMUCHUK Unn cepTudmkat

CreneH Ha MexaHuyka 3awTuta: IP66
[ocTaBeH foka3: U3BewTaj 3a pmanyko ncnutysamwe 6p. P-D14572 - Labaratory Service R-TECH Benruja

EnektpnyHa nsonaumja Knaca |

Knaca | [JoctaBeH fokas: U3Belutaj oa ucnutyBawe (usjaBa) - geknapaumja 3a ksanuteT no craHgapaot |IEC 60598-1

3azemjyBare

MpyKIy4oKOT 32 3a3eMjyBah-€ [a € Ha KyKWULITETO Ha cBeTunkara

[eknapauuja 3a KBanuTeT 1 cTaHgapau

W3BeluTaj 3a cnuTyBak-e / fexknapaumja 3a ksanuret

[NoTekno

EYP1 n n3jaBsa 3a notekno.

Katanor

Karanor, GpoLuypu u/unv gpyr nevyateH peknameH mMatepujan

Taberna Ha CBETIIOCEH MHTEH3NTET

Bo cknon Ha dhoTomeTpuckarta cumynaumja

nonapeH gujarpam

Bo cknon Ha dhoTomMeTpuckarta cumynaumja




VOLTANA 324 LED /
NW /500 mA/ 5138/
Hasus 4795Im /41 W
CCT [K] 4000
HomwuHaneH xmnBoTeH BeK [h]
3a LMF=0,9 t_group>40.000 h =100000
3a LMF=0,7 t_group>60.000 h >100000
If - Forward Current (mA) 500
BKynHa aHra*knmpaHa MOKHOCT Ha CB. apmaTypa (3aegHo co gpajsepoT) Bo Batn (W) 41
JlymnHosHa edpukacHocT Ha JIEQ-oT (Im/W) npu Tj = 250C 134
JlymnHo3sHa edpukacHocT Ha JIEQ-oT (Im/W) npu Tj = 850C 127.3
BKynHu cBETNIMHCKM 3arybu Bo nekute Bo % 6
BKYNHW CBETAMHCKM 3arybu Bo NpeaHOTO CTakN0 BO % 5
JlymnHo3Ha epuKacHOCT Ha Lenata cB. apmatypa (Im/W) npu Tj = 250C 109
JlymnHO3Ha epuKacHOCT Ha uenata ¢s. apmatypa (Im/W) npu Tj = 850C 104
PeaneH cBeTIMHCKKN PpAYKC Ha cB. apmaTypa ( Parm ) Bo aymeHu (Im) npu Tj = 250C 4477
PeaneH cBeTAMHCKM GAYKC Ha cB. apmaTypa ( Parm ) Bo aymeHu (Im) npu Tj = 850C 4253




* Uniform power loading of phases of power
distribution

* We had moved out a municipal equipment
outside the transformer stations in new segment
cabinets

* We had reduced the involvement of EVN’s
technicians in fault identification and repair in
public lighting

e Uniformity, glare and shadow ( link)



Impact/Visibility:

After our success
story, few
municipalities
emerge interest in
knowledge share in
renovating their
systems for public
lighting.

MofK and End user
satisfaction

- Decreased number
of defects, larger
service availability,
less costs for energy
and maintenance.

- Better lighting up to
60%

- Complete technical
documentation,
every luminary

marked on Google
map

N

Capabilities
developed:

Practical experience
in photometric,
projecting,
installation and
configuration of
lighting equipment.

Testing of Power Line
Communication,
GPRS
communication
between segment
controllers and
central station.
Applying tools,
techniques, skills and
knowledge to project
activities to bring
about successful
results and meet
project
requirements.

Deliverables:

Feasibility study,
Onsite Light Data,
Street lighting
classification,
photometric
simulations, technical
specification,
Contract,
telemanagement
protocols, UAT, User
manuals. Fully
equipped cabinets.
Brand name
luminaries.

Challenges:
Un-fixed scope.

Long distance
between poles, low
high of the poles.

Inadequate fixtures.
Legal ambiguities.

Requirements vs.
expectations and
needs.

Telco services.

Risks:
kWh price.
Communal fee.
Vandalism.
Procurement.
Complex contracts.

Energy market
liberalization.



Needs / Objectives /

Methodology:
Results:

Eat the elephant one
bite at a time - start
with something
nutritious, not small
and convenient.

Using LED and/or HPS
technology, dimming,
telemanagement and
energy management.

Reconstruction and
change all.

LED as Best available
technology.

Savings in energy and
money.

Payback period less
than 5 years

Accurate planning of
future budgets.

Better lighting at
streets and public
places.

Dimming.

More efficient and
effective
maintenance.

Originality/Novelty:

Telemanagement
over PLC and 3G
network with
dimming
functionality as a
major source of
savings included in
LED drivers and
managed by central
station. Use of
different sensors
(fog, humidity,
motion, traffic, etc)
contribute in extra
effectiveness and
efficiency. Energy
managementin
meter boxes, real
time monitoring U,1,P
harmonics, reports,
history...

There is no domestic
project that has
achieved this.

Value Added:

Complete Lighting
services have been
finished ahead of
schedule (2,5
months), within
scope and budget.
CAPEX 720.000,00
euro, payment in 42
months. Average
useful life of
reconstruction 12y,
Payback period 4,21y
NPV =1.312.632 €
IRR = 28,16%

Future Plans:

We have proved that
with such internal
growth and resources
utilization, we can
monetize on the
future opportunities:

1. In integrating the
innovative energy
services with IT
services

2. Extend the system
in a non-covered
villages.

3. Transforming the
complexity into
simplicity, being

committed to offer

best quality services
toward our citizens.



P

Goals, direction and

leadership
-
Roles, responsibilities
and skills
\,
)-
Climate and
interpersonal skills
k,
p>

Methods and operating
procedures

e The team should had clear goals, a strong sense of direction
and effective leadership

e The team members need to be clear about their roles and
responsibilities and skill set they need to possess

- . . . . |
e The third issue which we have to accomplished is the climate
or ‘atmosphere’ in the team and the quality of the
interpersonal relationships within the team

e Methods and operating procedures were unambiguous
and clear to all concerned to avoid misunderstanding

\
-
All integrated through
effective communication

¥

e Finally, the first four factors were bring together and
linked by effective communication




2012 2013 2014 2015 NPOTHO3A 2015 PEASHA 2016
kwh MKD kwh MKD kwh MKD kwh MKD kwh MKD kwh MKD
2.088.982,50 |13.145.528,10| 2.107.489,90 |13.640.320,08| 2.168.399,81 |14.125.922,14| 2.298.503,80 |14.973.477,47| 1.779.159,20 |11.867.202,29| 1.170.935,90 | 7.751.595,64
PAAOT CO CEJIATA 3ALUTEAA 46,18%
(2700 SAMEHETU CBETUNTIKU 3AEAQHO CO 900
HESAMEHETU CBETUJIKHN)
2012 2013 2014 2015 NPOTHO3A 2015 PEASIHA 2016
kwh MKD kwh MKD kwh MKD kwh MKD kwh MKD kwh MKD
1.472.891,10 | 9.258.655,98 | 1.480.729,80 | 9.574.434,56 | 1.520.431,71 | 9.910.562,21 | 1.611.657,61 |10.505.195,94| 1.161.541,70 | 7.786.437,81 | 516.946,78 | 3.422.187,69

CAMO BO rPAAOT 3ALUTEAA 67,15%
(CAMO 3AMEHETU 2700 CBETU/IKW)

*2015 MPOrHO3A - OYEKYBAHUTE BPEAHOCTU 3A NMOTPOLUEHA ENEKTPUYHA EHEPTUIA BO kWh u
MK AOKOJIKY HE CE PEHOBUPALLE CUCTEMOT 3A Y/IMHHO OCBET/TYBAHE NOPAAU MPOLWLINPYBAHE

*CUTE BPEAHOCTU CE O, CMETKWTE 3A ENNEKTPUYHA EHEPTMJA AOCTABEHW O, EBH
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[MPOMEHETWUTE 2700 CBETWU/IKM BO IPAAOT U MA/T AEN O, CENNATA BO JAHYAPU

[TOTPOLUWJIE: 60.000,00 397.200,00 geH
HESAMEHETW 900 CBETW/1IKN BO CEJIATA BO JAHYAPU NOTPOLLUWNE: 59.000,00 390.580,00 aeH
AKO CE 3AMEHAT HE3AMEHETM 900 CBETU/IKM BO CENIATA KE TPOLLIAT BO NPOCEK MECEYHO: 14.602,50 96.668,55 neH
BKYIMHO BO NMPOCEK MECEYHO: 59.602,50 394.568,55 aeH
BKYNHO CUCTEMOT 3A Y/IMYHO OCBETNYBAHE KE TPOLUW FOAMLLIHO: 715.230,00 4.734.822,60 peH
BKYMHA SAWUTEAQA TOANLLIHO: 455.705,90 3.016.773,04 peH

CUTE BPEOAHOCTW CE OO CMETKUTE 3A EJIEKTPUYHA EHEPTVIA OOCTABEHW O, EBH

Pep. Bpoj O3Haka Ha
TpadocraHuufrpadocraHmy
a 2 Bpoj bpouno Ynuua MonynapHo ume JaHyapwu (kWh)
MocrtaseH 3alwTesa co
Crapo/HoBo Opmap 2012 2013 2014 2015 2016 jaH.2015
1 TC1 46188220 V M [nsusmja Hac bejpyT LipkBa 3.166,10, 3.160,40 3.886,30|  3.659,10 974,30 73,37%
MHaycTpucKa 30Ha

2 TC2 46682678 KasHnak NHaycTpucka 3oHa (Uaean) 5.512,50[ 5.889,00, 5.539,30] 5.243,60, 1.715,09 67,299
3 TC3 46682677 KpukeBcKa CtonbHa TpadocTtaHmua HaunoHan 2.660,30 2.914,40 3.355,80 2.748,70 1.167,80 57,51‘%;1
4 TC4 46682460 ¥Yn 1 Maj, P. MetpoBa 3rpagun 940,10 939,00 951,50 934,30 269,9¢ 71,119
5 TCS 46697389 Yn b KameH , P CmeoHoB PackpcHuua Banor 714,00 795,800  1.449,30]  2.343,10 881,50 62,38%
6 TC6 46193503 ¥Yn P Netposa Tonyk Banor 1 4.994,30  3.971,50]  4.408,80 0,00 1.331,30

7 TC7 46193439 Yn P Netposa Po3a lNetpoBa bapaku 3.342,00] 3.152,80 3.474,50 3.392,50 1.018,10 69,999
8 TC8 46193462 ¥Yn Ckoncka Yewma TeKknwmHcky flosja 2.807,90] 2.873,40) 2.748,40|  2.879,30 753,60 73,83%
9 TCO 46193461 CKorncka MaHaryp 3.289,60] 3.151,80] 2.941,50|  3.030,50] 819,40 72,96?]
10 TC10 7245254 Yn P lNeTtposa 3rpagm P MeTpoB.a 2.289,80 2.273,10 2.227,90 2.356,30 714,30 69,69%
11 TC11 7245255 Oxpuacka [eTtcka pagunHKa 1.248,200 1.123,80] 1.158,60 1.352,60 262,90 80,56%
12 TC12 46193440 Ben KameH BapHuua 5.045,00[ 5.133,30 5.588,40 5.607,80 1.894,00 66,23%
13 TC13 46399213 Yn MnpuHcka I MeTpos bejpyTt 2.120,50] 2.432,80 2.109,50] 1.905,40| 569,7( 70,10%
14 TC14 46193497 Crapo Urpanuwre 8mun Mapt 1.933,80] 1.722,60] 2.051,90 1.984,90 447,29 77,47%
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