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é LUEHTPAMEH PETUCTAP HA PEMYB/IMKA MAKEAOHWIA
TProBCKM perncrap u perucrap Ha 4pyru npasHu Auua

www.crm.com.mk

Bpoj: 0818-50/150020180108802
Oatym u Bpeme: 1.4.2018 r. 03:36:25

/ENeKTPOHCKM usgapeH aoKymeHTt/

NOTBPAOA

3a peructTpupaHa gejHocT

TEKOBHU NOAATOLU 3A CYBJEKTOT

EMBC: 6415067

Hasus: JApywTBO 3a NpoeKkTupare,uH¥XeHepuHr,ycnyru u tprosmja UHT TINTOBAJI
UHXEHEPUHT AB yBo3-1n3so3 JOOE/1 butona

Ceaunwre: KPCTUH YYJTAKOBCKU - KNYO 6p.49 BUTOJIA, BUTONA

NOAATOLM 3A PETUCTPUPAHA AEJHOCT

Mpeamert Ha paboTerbe: PerncTpvpaHa e onwTa Knaysyna 3a 6usHuc

MpuopureTtHa gejHoct/

71.12 - NHXKeHepCcTBO U CO HEro NOBP3aHO TEXHUYKO COBETYBake
rnaBHa npuxogHa wudpa: P P y

Opyru gejHocTu BO

Hema
BHATPELHMOT NPOMET:
EBuAeHTUpPaHKU gejHocTU
BO HaABOpPELWHUOT Uma
npomer:
0Opo06peHuja, gossonu
AO0DpeHnja, A ) Hema

NILEHLM, COrNACHOCTM:

MpasHa noyka: MpoTH1B 0BOj peasieH akT MoXKe Aa ce 13jaBu NpMrosop Ao LleHTpanHnoT permcrap Ha
Penybanka MaKeaoHMja BO POK 04 8 AeHa o4 AeHOT Ha MPMEeMOT.

Bpoj: 0818-50/150020180108802 CrpaHa 1loa1
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Peny6nuka MakenoHuja
MWUHWUCTEPCTBO 3A TPAHCIOPT U BPCKU

Bp3 ocHoBa Ha u4neH 16 ctaB (2) og 3akoHOT 3a rpafewe (‘CrnyxbeH BECHUK Ha
Penybnuka MakegoHuja® 6p.130/09, 124/10, 18/11, 36/11 u 54/11), MuHuUcTEpCTBOTO 33
TPaHCMopT ¥ BPCKX M3aaBa

JIMYEHUA A
3A MPOEKTUPAHE HA MPALBW O
MPBA KATETOPWUJA

HA

OpyliTBO 3a NpoeKTUpare, MHXEHEPUHT, yCNyru u TproBuja
UHT NMOBAJ1 UHXKXEHEPUHI AB yB03-u3B03 [JOOEJ1 Butona

(HasuB, ceguwuTe, agpeca n EMBC Ha npaBHoTO nuue)

yn.KpctuH Yynakoscku — Knyo 6p.49 butona, EMBC 6415067

NINLEEHLATA E CO BAXXHOCT J0: 18.02.2020 roguHa

5poj: M.255/A MUHUCTEP

18.02.2013 roguHa

(OeH, Mecel 1 roguHa Ha usnaBaH-e)

HakKUeckKu



Bp3 ocHOB Ha 3aKoHOT 3a rpagewe (Cn. BecHuK Ha PM 6p. 130/09), 3aKOHOT 3a U3MeHyBatbe U
[OMONHYBakbe Ha 3aKOHOT 3a rpagerbe (Cn. BecHuk Ha PM 6p. 124/2010, 18/2011, 36/2011, 54/2011,
59/2011, 13/2012, 144/2012, 25/2013, 79/2013, 137/2013, 163/2013, 27/2017, 28/2014, 42/2014,
115/2014, 149/2014, 187/2014, 44/2015, 129/2015, 217/2015, 226/201530/2016, 31/2016) kako u
BP3 OCHOBA Ha [paBMAHMKOT 3a COAPKMHATA Ha NPOEKTUTE, 03HAYYBAHETO M HA/IMHOT Ha 3aBepKa Ha
NPOEKTOT OZ CTPaHa Ha O4TOBOPHUTE /ML MU HAIMHOT Ha KOPUCTEHE Ha eNeKTPOHCKuUTe 3anucu (Ch.
BecHuK Ha PM 6p. 71/09) apywtsoto UHT Mo6an UHkeHepuHr AB JOOE/1 butona 3a nspaboTka Ha
npoekTHata AoKymeHTauuja OCHOBEH TMPOEKT 3A YPEAHA OIMPEMA 3A EKO KAMNMM U MAPK HA
ABATYPW 3A AELA ro poHece cnegHOBO

PEWLEHMWUE

3a UMEHYBabE Ha 0A4roBopeH NPOEKTaHT

OpywTeoto UHT Moban UHxkeHepuHr AB JOOE/1 butona 3a cBOj OAroBOpeEH NPEoKTaHT 3a u3paboTKa
Ha NpPOeKTHaTa foKymeHTaumja OCHOBEH MPOEKT 3A YPBEAHA OMPEMA 3A EKO KAMM W NMAPK HA
ABATYPW 3A OELA rm nmeHyBa nvuarta:

e Bnapge Mpo3paHOBCKYU, AUMI. €. UHX. KaKO 0AroBOpeH NpoeKTaHT 3a ¢asa “E”

e MajaJoBaHoOBa, g1NA. €. UHXK. 32 COPabOTHUK

MHT oban UHeHepuHr AB

Ynpasuten

(GTLOBAL::
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Penybnuka MakegoHuja
KOMOPA HA OBJTACTEHU APXUTEKTHU
1 OBJIACTEHU MHKEHEPHA

Bp3 ocHoBa Ha wien 17 cras 2 o 3akoHoT 3a rpajemse (‘Caykben BecHuk Ha Peny6ika
Maxkegonuja“ 6p. 70/13-npeuncren rekct, 79/13,137/13,163/13, 27/14, 28 /14, 42/14,
115/14,149/14,187 /14, 44/15,129/15, 217 /15, 30,16, 31/16, 39/16, 71/16), Komopara Ha

OBJIACTEHM aPXUTEKTH U OBJIACTEHU UH)KeHEePH U3JiaBa

OBJIACTYBAILE A

3A U3PABOTKA HA ITPOEKTHA JOKYMEHTAIIUJA

on
EJJEKTPOTEXHUKA

Ha

BJIAJAE TPO3JAHOBCKH

OUIIJIOMUPaH MH>KeHep- eJIieKTpoeHepreTu4dap

OByiactyBameTo e co BaykHOCT fo: 06.12.2022 rog,.

[TpeTcenaren Ha
Komopara Ha OBIaCTeHu apXUTEKTH

" 0B H)KeHepu

[Tpod. g-p Mune JuMuTpoBCcKU
IMTULMaULUHK.

bpoj: 4.0313

Uspameno na: 06.12.2017 rop.
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®OTOHAIMNOHCKU CUCTEM

TexHunuku 6poj: 06 —11 /2018
Ynpasuten: Py»a Npo3aaHOBCKA, AWM. CO06. UHK.
OaroBopeH NpoeKTaHT: Bnage Npo3aaHOBCKK, AMNA. /1. UHXK.
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OCHOBEH MPOEKT 3A YZINYHO OCBET/TYBAHKE
MAPK HA ABAHTYPW, BEJIEC

1. onuwT AEN

OBaa NpoeKTHa AoKymeHTalUmja e 3a 06e36eayBarbe Ha aBTOHOMHO HarojyBakbe CO eNeKTpUYHa
eHepruja Ha Mapk Ha aBaHTypwu, Besiec npeKky Kopucterbe Ha GOTOHAMOHCKM CUCTEM.

M3BenbaTta Ha HUCKOHANOHCKATa MpeXKa Ke ce 0ABMBa eTanHo, cnopes AMHaMMKaTa Ha
nsrpaaba Ha napKor.

2. HANOJYBAKE CO ENIEKTPUYA EHEPETUIA

HanojyBarbeTo co efieKTpuyHa eHepruja Ha ob6jeKToT Ke buae oa Hajoamctata TC cnopep,
e/IeKTpOoeHepreTcKkaTa CorlacHOCT U3AaZeHa o4, ANCTPUBYTepoT Ha eNleKTpUYHa eHepruja. Kako
Aen o4, CUCTEMOT 3a HamnojyBakbe CO e/IeKTpMYHa eHepruja ce npeanara Aa ce M3Beae U MUHM
$OTOHaMNOHCKa LeHTpasna CMecTeHa Ha KPOBOT Ha KyjHaTa Koja Ke r'v 3a40B0JlyBa NoTpebute o,
e/IeKTPUYHA eHepruja Bo TEKOT Ha AEHOT a BO HOKHMTE YacoBM Ke Ce KOPWUCTU NpeB3emMeHaTa
eNIeKTPUYHA eHepruja o MmpexkaTa Ha ANCTpubyTeporT.

3. ®OTOHAMNOHCKU CUCTEM

POTOHANOHCKMOT cnCTeM Ke Buae NOCTaBEH Ha jy)KHaTa CTpaHa 04, KPOBOT Ha
peuenuujata. UctmoT Ke ce coctomn of 22 (aBaeceT n ABa) GOTOHANOHCKM MaHeNu
merycebHO nNoBp3aHW BO cepuja U eAeH MHBEPTEP NOCTAaBEH Ha sWA HenocpeaHo A0
KPO-1 opmapoT. BpckaTta nomery MHBEPTEPOT M GOTOHANOHCKMUTE NaHenu ke buae
n3BegeHa co kKaben og tmnot SOTAR-ZQ 1x6 mm2 a goaKke BpcKaTa nomery
WHBEPTEPOT U Pa3BOAHMOT opmap Ke buae m3seaHa co Kaben og tmnot NYY 5x16
mm2. MoHTaxKaTa Ha NaHenAuMTe Ha KPOBOT e npesuaeHo ga buae Ha coonBeTHa
HOCEYKA KOHCTpYKUMja M3BeAeHa O0a anyMUHUYMCKM npodunn. Kabaute e
npeasMaeHo Aa ce BogaT BO cooaBeTHO Hesananueo UV ctabunHm dnekcmbunHo
LpeBO UM LLeBKA NOCTaBEHA Ha LUe/HW.

(G LOBAL:
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WIHT Tno6an NuxeHepuHr AB « ya. KpctuH Yynakosckm 6p. 49 « 7000 Butona

Project: Mapk Ha aBaHTypa

Project number: ---

System overview

22 x .SMA SMA Demo Poly 240 (PV array 1)

{ G :L 9 ,bBA,t‘.::?

OCBETNY¥BAME EHEPTETHKA  ABTOMATHEA

VIHT Thoban NHxeHepuHr AB

yn. KpctnH Yynakoscku 6p. 49

7000 butona

+389 78 34 56 56

global.inzenering@gmail.com

www.globalinzenering.com.mk

Location: Former Yugoslav Republic of

Macedonia / Skopje

Grid voltage: 220V (220V / 380V)

Azimuth angle: 0 °, Tilt angle: 30 °, Mounting type: Roof, Peak power: 5,28 kWp

B 1x5sB5.0-1AV-41
System Monitoring
;5 Sunny Home Manager 2.0

PV design data

Total number of PV modules: 22
Peak power: 5,28 kWp
Number of PV inverters: 1

Nominal AC power of the PV inverters: 5,00 kW

AC active power: 5,00 kW
Active power ratio: 94,7 %
Annual energy yield*: 7.023,79 kWh
Energy usability factor: 99,9 %

L
é Sunny Portal

Performance ratio*:

Spec. energy yield*:

Line losses (in % of PV energy):

Unbalanced load:

Annual energy consumption:
Self-consumption:
Self-consumption quota:

Self-sufficiency quota:

86,3 %

1330 kWh/kWp
5,00 kVA
17.500 kWh
5.251,69 kWh
74,8 %

30 %

Signature

*Important: The yield values displayed are estimates. They are determined mathematically. SMA Solar Technology AG accepts no
responsibility for the real yield value which can deviate from the yield values displayed here. Reasons for deviations are various external
conditions, such as soiling of the PV modules or fluctuations in the efficiency of the PV modules.
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Inverter designs

Project: Mapk Ha aBaHTypa Location: Former Yugoslav Republic of Macedonia /
Skopje
Project number: Ambient temperature:

Annual extreme low temperature: -15 °C
Average high Temperature: 22 °C
Subproject Mapk Ha aHaTypu Annual extreme high temperature: 39 °C

1 x SB5.0-1AV-41 (PV system section 1)

Peak power: 5,28 kWp

Total number of PV modules: 22

Number of PV inverters: 1

Max. DC power (cos ¢ = 1): 5,25 kW

Max. AC active power (cos @ = 1): 5,00 kW

Grid voltage: 220V (220V / 380V)

Nominal power ratio: 99 %

Dimensioning factor: 105,6 % SB5.0-1AV-41
Displacement power factor cos ¢: 1

PV design data

Input A: PV array 1
13 x .SMA SMA Demo Poly 240, Azimuth angle: 0 °, Tilt angle: 30 °, Mounting type: Roof

Input B: PV array 1
9 x .SMA SMA Demo Poly 240, Azimuth angle: 0 °, Tilt angle: 30 °, Mounting type: Roof

Input A: Input B:
Number of strings: 1 1
PV modules: 13 9
Peak power (input): 3,12 kWp 2,16 kWp
Typical PV voltage: @ 354V @ 245V
Min. PV voltage: 319V 221V
Min. DC voltage (Grid voltage 220 V): 100 V 100 V
Max. PV voltage: © s40v © 374v
Max. DC voltage: 600 V 600 V
Max. MPP current of PV array: @ 81A @ 8,1A
Max. operating input current per MPPT: 15 A 15 A
Max. input short-circuit current per MPPT: 20 A 20 A
Photovoltaic Output Circuit Current: @ 8,5A @ 8,5 A

PV/Inverter compatible

2/8



Wire sizing

Project name: MNapk Ha aBaHTypa

Project number:

Overview

Power loss at nominal
operation

Rel. power loss at rated
nominal operation

Total cable length

Cable cross-sections

Graphic

DC cables

Mapk Ha aHatypu

1 x SB5.0-1AV-41

PV system section 1

Lines LV1

Mapk Ha aHatypu

1 x SB5.0-1AV-41

PV system section 1

Lines LV2

Mapk Ha aHaTypu

DC

9,81 W

017 %

40,00 m

6 mm?

©@ 1w

27,76 W
0,56 %

25,00 m

16 mm?

©)

Location: Former Yugoslav Republic of Macedonia /

Total

37,58 W

0,72 %

65,00 m

6 mm?
16 mm?

Cable material

Copper

Copper

Cable material

Copper

Cable material

Copper

Single length

10,00 m

10,00 m

Single length

15,00 m

Single length

10,00 m

Cross section

6 mm

6 mm

Cross section

16 mm?

Cross section

16 mm?

Voltage drop

530,4 mV

530,4 mV

Line resistance

R: 32,250 mQ
XL: 2,250 mQ

Line resistance

R: 10,750 mQ
XL: 0,750 mQ

Rel. power loss

0,14 %

021 %

Rel. power loss

033 %

Rel. power loss

0,22 %

The displayed results are approximate values to give a general indication to users of possible operating results. The results are determined
mathematically. The actual operating results will be dictated significantly by the actual climatic conditions, the actual efficiency, the system
components' operating conditions and the individual consumption behavior and can deviate from the calculated results. SMA Solar
Technology AG therefore assumes no liability in the event of deviations between the calculated and actual operating results.
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Design energy management

Project name: MNapk Ha aBaHTypa
Project number:

PV system

Mapk Ha aHatypu

1 x SB5.0-1AV-41
PV system section 1

Information

@ Sunny Home Manager 2.0

@ General

Location: Former Yugoslav Republic of Macedonia /

System Monitoring

Within the PV system External
2. Sunny Home Manager 2.0 LEg, Sunny Portal
&2 The control center with integrated ~===' |nternet portal for monitoring PV
measuring system for smart energy systems and for the visualization
management and presentation of PV system data

For the implementation of the storage management and the limitation of the active power
feed-in, the internal measuring system of the Sunny Home Manager 2.0 for measuring the
grid feed-in and purchased electricity, must have been connected and configured (see
planning guidelines "SMA Smart Home").

The maximum communication range for Bluetooth® Wireless Technology in free-field
conditions and for Speedwire (SMA Ethernet) is 100 m.
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Self-consumption (electricity)

Project: Mapk Ha aBaHTypa

Project number:

Information on self-consumption

Load profile:

Annual energy consumption:

Location: Former Yugoslav Republic of Macedonia /

Apartment building

Small energy-efficient apartment house with eleven apartment units and 24 predominantly
working residents

17500 kWh

Increased self-consumption

.

LK)

Result

Sunny Home Manager 2.0

The control center with integrated measuring system for smart energy management

Without increased self-consumption

Self-sufficiency quota

Energy yield

7.024 kWh
Py

Self-consumption quota n

74,8 %

Self- ‘

consumption
5.252 kWh

Distribution of PV energy

Grid feed-in
1.772 kWh

"
' Purchased
#®

electricity
12.248 kWh

Details
Annual energy consumption 17.500 kWh
Annual energy yield 7.024 kWh
Grid feed-in 1.772 kWh
Purchased electricity 12.248 kWh
Self-consumption 5.252 kWh

Self-consumption quota (in % of PV

energy) 74,8 %
Self-sufficiency quota (energy
consumption in %) 30 %

The displayed results are estimated values which are derived mathematically. SMA Solar Technology AG accepts no liability for the actual
self-consumption which may deviate from the values displayed here. The potential self-consumption essentially depends on individual load
patterns, which may deviate from the load profile on which the calculation is based.
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Monthly values

Project name: MNapk Ha aBaHTypa Location: Former Yugoslav Republic of Macedonia /
Project number:

Diagram
Energy yield per month
1000
800
=
Z
— 600
]
]
=
> 400
)
c
w
- I I l l
0
1 2 3 4 5 6 7 8 9 10 11 12
Month
Table
Month Energy yield [kWh] Self-consumption [kWh] Grid feed-in [kWh] Purchased electricity
[kWh]
1 369 (5,2 %) 307 62 1308
2 400 (5,7 %) 347 53 1094
3 522 (7,4 %) 412 110 1121
4 656 (9,3 %) 484 172 890
5 757 (10,8 %) 529 228 838
6 808 (11,5 %) 579 228 802
7 850 (12,1 %) 598 252 803
8 797 (11,3 %) 522 275 762
9 663 (9,4 %) 491 172 924
10 552 (7,9 %) 413 139 1065
11 379 (5,4 %) 322 57 1255
12 272 (3,9 %) 248 24 1385
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Profitability analysis

Project: Mapk Ha aBaHTypa Location: Former Yugoslav Republic of Macedonia /

Project number:

Details Comparison of annual electricity costs
Electricity purchase costs avoided in the 1.470 EUR Today without PV system
first year (approx.)
4.900 EUR
Total savings after 20 year(s) (approx.) 33.543 EUR
- . In 20 year(s) without PV system
Electricity purchase costs avoided after 20 39.008 EUR
year(s) (approx.) 8.850 EUR
T;);?(Isge(\;enurzjr)om grid feed-in after 20 4.166 EUR
i P Today with PV system
Expected amortization period in years 5

(approx.)

Electricity production cost over 20 year(s) 0,072 EUR/kWh

(approx.) Day with lowest yield
5
Annual rate of return (approx.) 17,41 %
4
. . 3
The total investment is 6.864,00 EUR B
2
The specific investment costs of the PV 1
P 1.300,00 EUR/kWp
system (CapEx / kWp) are 0 |
0 4 8 12 16 20
Effective savings Time
4
Average day
2
c
52 . EEEEEEEERRERERRERERR 5
EQ
E g -2 4
28 4 3
£° 2
-8
1
-10
0 2 4 6 8 10 12 14 16 18 20 0
Time period in years 0 4 20
. Benefit of self-consumption Feed-in revenue . Annuities
I Equity capital Day with highest yield
5
Comparison of cumulative electricity costs 4
250 = 3
4
2
£ 200
@ 1
°
c
g 150 0
3 0 4 8 12 16 20
s
g 100 Time
2
[7]
o i ' ' ' ' i i
Energy consumption
, —aaadddd e
0 2 4 6 8 10 12 14 16 18 20 Max. available PV energy

. Self-consumption

Time period in years

Il with PV system B Without PV system
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Profitability analysis

Project: Mapk Ha aBaHTypa
Project number:

Cost structure
PV system costs

The total costs for the PV modules are ---

The average power degradation of the PV modules is 0,50 %

The total costs for the inverters and PV system monitoring are ---

The costs for planning and installation are ---
The annual fixed costs are 102,96 EUR
The total investment is 6.864,00 EUR

Location: Former Yugoslav Republic of Macedonia /

The specific investment costs of the PV system (CapEx / kWp) are 1.300,00 EUR/kWp

Financing

The currency is EUR

The equity ratio is 100 %

The debt ratio is 0 %

The grant amount is 0,00 EUR
The inflation rate is 3,00 %

The analysis period of profitability is 20 Years
Electricity purchase costs and feed-in tariff

The electricity purchase price is 0,28000 EUR/kWh
Special tariffs are not taken into account

The annual rate of electricity price increase is 3,0 %
The feed-in tariff is 0,12900 EUR/kWh

The duration of the feed-in tariff is 20 Years

Deduction or feed-in tariff in case of self-consumption is 0,00000 EUR/kWh

The feed-in revenue on expiration of the remuneration period is 0,05000 EUR/kWh
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