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Covenant of Mayors
for Climate & Energy

ljevan Municipality (Armenia)
One-pager on Street Lighting Projects
(1dentification form for municipal project proposals on EE modernization of street lighting”)

1. Information about municipality

Name of municipality: ljevan
Region / Oblast: Tavush
Country: Armenia
Number of citizens: 19897

City budget (most recent year)

1,025 mIn EURO 555890 AMD’

Website of municipality:

www.ijevancity.am

Member of CoM since:

28.06.2017

Date of SECAP approval:

Under development (mitigation part is complete)

Name of contact:

Ararat Paronyan

Position: Head of Commercial, Transport, Service and
Communication Division of the Municipality
Email: araratparonyan.66@gmail.com
Phone: +374 93179999
‘ 2. SEAP/SECAP Sector Public Lighting / Street Lighting
3. Description of object
Parameters Street N1 Street N2 Street N3 Street N4 Street N5
Street name Yerevanyan Abovyan Ankakhutyan Valansi Artsakhyan
Classification F2 q2 Q2 q2 F2
/category of street®
Length of street, m 3000 550 1000 720 1355
Width of street, m 14 12 10 10 14
Sidewalks” both sides one side both sides one side both sides
(1.5m) where poles (1.5m) where poles (1.5m)
are installed are installed
(1.5 m) (2.5 m)
:gi':tt:;s: lighting 140 27 42 36 33
:?;ttaizéep:f:;’i’if” 28 24 24 24 28
Voot |5 | : s
Position of lighting both sides of | oneside of | oneside of the | one side of one side of
poles the street the street street the street the street
mlinn?::rr.;f ocs 176 30 42 50 54
Type of lamps HPS and CFL | HPS and CFL HPS and CFL HPS and CFL | HPS and CFL

! The information provided with this form is for information purposes only. No rights can be exerted because of
information provided with this form, nor can the municipality be held accountable for any mistakes or incorrect

information provided within.

% Use the exchange rate of your national bank on the moment of filling in the form.
® Please refer to relevant laws/norms.
* For example: on both sides (1.5-2 m width), or on one side (1.5-2 m width, on the side of lighting poles), or on one side
(1.5-2 m width, in front of the lighting poles).



i i HPS (250W):
I(::::zz't\‘/’ff installed 865( S0W): s (250W): 10| HPS (250W): 15 HPS (250W): 16HPS (250W): 15
’ CFL (95W): 20 | CFL (95W): 27 | CFL(95W): 34 | CFL (95W): 39
CFL (95W): 90 ( ) ( ) ( ) ( )
Total installed
capacity of street 39.9 7.7 12.0 10.3 9.4
lighting system, kW
Annual hours of
operation of the 1800 1800 1800 1800 1800
system, hours
Average illuminance
level, lux
Control system
(Yes/No) Yes Yes Yes Yes Yes
Type of control
system (e.g. time . . . ) )
relay/lighting Time relay Time relay Time relay Time relay Time relay
sensor)
Uru.:lerground cable Overhead Overhead Overhead Overhead Overhead
wiring (Yes/No)
Power metering
Y Y Y Y Y
system (Yes/No) es es es es es
Type of power metering system (e.g. two-tariff) Two-tariff

Short description (conditions of infrastructure,
number of non-operated lamps, metering system
e.g. individual or combined with other consumers,

other information).

Street illumination system was constructed in
90s with application of HPS, CF and other
lamps. Meters are not individual but
combined with other consumers. All systems
are powered through aluminum (1x10) cable.

4. Annual energy consumption (MWh/year) and costs over the past 3 years

Energy- Energy consumption O&M costs Total costs per year
Year consumption costs
(MWh/year) EUR AMD EUR AMD EUR AMD
2016 55 4669 2475000 642 340260 5311 2825000
2017 54 4584 2430000 697 369410 5281 2810000
2018 58 4924 2610000 770 408100 5694 3030000

5. Photos showing pre-project situation (daylight and night time)

i




6. Available supporting documents (If necessary, provide links or attach copies of documents)

Reference to any available supporting documents like energy audits, feasibility studies, etc.

Document / Source N1: DIALux Lighting Calculation (see attached)

7. Energy efficiency measures and modernizations to be implemented at Street N1

(in case of more streets, add more tables)

Indicative costs per Subtotal
Energy efficiency measure & modernizations Nu:":;:sr of | unit (with VAT)® costs
EUR AMD EUR AMD

::chg?:gon of street luminaires, pcs. 578 48918 25926540
Yerevantan Street 140 165 87450 23100 12243000
Abovyan Street 27 156 82680 4212 2232360
Artsakhyan Street 33 286 151580 9438 5002140
Ankakhutyan and Velensiai Streets 78 156 82680 12168 6449040
Repairmen or replacement of poles, pcs. 80 65 34450 5200 2756000
Installation of underground cable, m 1000 2 1000 2000 1000000
Installation of control boxes, pcs. 6 28 15000 163 90000
Installation of metering system, pcs. 6 90 50000 540 300000
Introduction of dimming system, pcs. Yes 600 318000
Complimentary equipment, pcs.

- brackets 50 20 10000 1000 530000

- fixing elements 200 0.9 181 100000
foundations concrets works, procurement) 80 4 | 25000 | 3636 | 2000000
TOTAL 62238 33020540
8. Other costs

Description Indicative costs Indicative costs
(EUR) (AMD)

Human resources/PIU 181 100000
Structural study 90 50000
Energy Audit 90 50000
Technical design 818 450000
State expertise 145 80000

> These are indicative costs based on the data from real implemented projects under the Covenant of Mayors —
Demonstration Projects (CoM-DeP programme). However, municipalities are advised to contact suppliers /
service providers to obtain more accurate information for their specific case / country.




Site supervision 727 400000
Installation works (labor) 3000 1590000
Other (please specify) 181 100000
TOTAL 5232 2820000
9. Grad total costs Euro AMD
Procurement of new luminaries 48918 25926540
Procurement of equipment and materials 13320 7094000
Other costs 5232 2820000
TOTAL 67470 35840540
10. Description of system after implementation

Parameters Street N1 Street N2 Street N3 Street N4 Street N5
Street name Yerevanyan | Abovyan Ankakhutyan Valansi Artsakhyan
Number of lighting points, pcs 140 27 42 36 33
Type of new luminaires (e.g. HPS,
LED, PV integrated LED) LED LED LED LED LED
Indl\./ldyal capacity of new 50 45 35 35 102
luminaires, W
Tota! installed capacity of new street 70 12 15 13 34
lighting system, kW
Average illuminance level, lux 15 10 10 10 15
Annual hours of operation of the 2160 2160 2160 2160 2160
system, hours
Annual energy consumption of the

15.12 2. .24 2. 7.

system, MWh® > 6 3 8 3
Annual energy consumption costs, 1211.9 208.4 259.7 224.4 585.1
Euro / AMD 642297.6 110448 137635.2 118944 310104
Annual O&M costs, 182 31 39 34 88
Euro / AMD 96345 16567 20645 17842 46516
Annual energy consumption and 1394 240 299 258 673
O&M costs, Euro / AMD 738642 127015 158280 136786 356620
11. Expected results
Annual energy savings, MWh’ 26.94
Annual monetary savings, EUR/local currency 2556 1354596
Annual CO, emission reduction®, tCO, 5,98

12. Timetable of the project

Description of step

Indicative time

needed (days)
Recruitment/Mobilization of IPU 10
Energy audit (drafting ToR, procurement of services, implementation, report) 20

® In case of PV integrated solar LED street lights that generate electricity to be accumulated in batteries in the
daytime and consumed by the lighting system in the nighttime, or to be supplied to a national grid via a net-
metering system (bidirectional electricity meters) in the daytime and consumed by the lighting system in the
nighttime, only electricity supplied to the lighting system by a national grid or other sources shall be counted.
Tltis important that you fill in reasonable estimates of energy savings. Too optimistic energy savings will raise
guestions about your trustworthiness as partner.

® For calculation of CO, emission reduction, please refer to national GHG emission factors (SECAP Guide).




Technical design (drafting ToR, procurement, implementation, report) 20
State expertise 10
Procurement 60
Works/site supervision 30
Final acceptance (incl. correction of defects) 5

Calculation of real savings (measurement &verification) 5

TOTAL 160

13. Other information

The outdoor lighting network of ljevan was built in the 90's. Currently, the street lighting system
consists of about 1600 luminaries with HPS and CF lamps. The length of the system is about 60 km.
The system is powered mainly by overhead cables (1x10) and a mall section of underground cable
(about 1000m). Implementation of the proposed project will enable installation of new energy
efficient LED street luminaries. This will help to reduce energy consumption twice and improve the
quality of street illumination in line with the requirements of norms.
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Abovyan street

Street 1: Alternative 1/ Pe3ynbTaTbl nnaHnpoBku

16.09.2019

(Zez Za/LW)

Street 1 no EN 13201:2015

Sidewalk 2 (P4), 36.00 m?
>
Roadway 1 (M4), 288.00 m?
—> Mokpbitne: CIE R3, q0: 0.070
—>
=
[
Sidewalk 1 (P4), 36.00 m?

24.00m

DIALux 45 W LO1

1.50 m

12.00 m

1.50 m

T o=}

(1

(2)

DIALux

Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 2



Abovyan street 16.09.2019
(Zez Za/urnen)
Street 1: Alternative 1/ Pe3ynbTaTbl nnaHnpoBku
PesynbTaTbl 4Na Nonen oueHkn
KoadhduumeHT akcnnyaTayumm: 0.80
Sidewalk 2 (P4) Nawmna: 1x24 LEDs bin N4
Ecp[ix] Emin (i CBeTOBOW MOTOK (CBETUMBHUK): 5759.10 Im
*515 *2.07 CBeTOBOV NOTOK (Namna): 5759.00 Im
Paboune yachl
Roadway 1 (M4) 4000 h: 100.0 %, 45.0 W
Lep Uo ul W/km: 1890.0
[cd/m?] > 0.40 = 0.50
>0.60 PacnonoxeHue: O[IHOCTOPOHHE BHU3Y
v 0.67 v 0.44 v 0.52 PaccrosHve mexay madtamu: 24.000 m
. HaknoH koHconu (3): 15.0°
Sidewalk 1 (P4)
- — [nuHa koHconu (4): 1.529 m
cp [ min [ix] BbicoTa cBeTOBbIX TOYeEK (1): 6.000 m
R 225 CBec cBETOBOM TOYKM (2): 1.000 m
* [INs cBeeHs; He BXOOUT B OLIEHKY
PesynbTaTbl ANa nokasatenen aHeproapekTMBHOCTH
y A proacdp ULR: 0.00
MuankaTtop nnotHocTy molHoctu (Dp) 0.012 W/Ixm? ULOR: 0.00
MHTeHcMBHOCTD notpebnexus aHeprum Hanbonblme 3Ha4eHUs Cvibl CBeTa
Pacnonoxenwne: 045 L0O1 (180.0 kBT-4/rog) 0.5 kBT-4/m? rog npy 70° v BbiLe: 812 cd/klm *
npu 80° u BbILwE: 594 cd/kim *
npu 90° 1 BbILeE: 22.4 cd/klm *
Knacc nHTeHcuBHOCTM cBETa: /

B Bo BCcex HanpaBneHusx, KOTopble 00pasytoT yKka3aHHbIN Yron C HWKHEN BEepPTUKanbio B
MHCTaNnMMpoBaHHbIX U FOTOBbIX K paboTe CBeTUIbHUKAX.

* 3Ha4yeHnss MHTEHCUBHOCTM CBETa B [CBEYEN/KUMOMOMEH] ANs pacyeTa Knacca MHTEHCUBHOCTU
cBeTa oTHocsTcs B cooTBeTcTBUM ¢ EN 13201:2015 k cBETOBOMY NOTOKY.

KomnoHoBka oTBevaeT KInaccy UHOekKkca ocnenneHna D.0

DIALux Zettalumen LLC; +374 95 420268; zIm@zettalumen.com CtopoHa 3



Abovyan street

Street 2: Alternative 2 / Pe3ynbTaTbl NnaHnpoBku

16.09.2019

(Zez Za/LW)

Street 2 no EN 13201:2015

Sidewalk 2 (P4), 36.00 m?
>

Roadway 1 (C4), 288.00 m?
—> Mokpbitne: CIE R3, q0: 0.070
—>
=

[
Sidewalk 1 (P4), 36.00 m?

24.00m

DIALux 45 W LO1

1.50 m

12.00 m

1.50 m

T o=}

(1

(2)

DIALux

Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 4



Abovyan street 16.09.2019
(Zez Za/urnen)
Street 2: Alternative 2 / Pe3ynbTaTbl NnaHnpoBku
PesynbTaTbl 4Na Nonen oueHkn
KoadbpuumeHnT akcrnnyarayum: 0.80
Sidewalk 2 (P4) Nawmna: 1x24 LEDs bin N4
Ecp[ix] Emin (i CBeTOBOW MOTOK (CBETUMBHUK): 5759.10 Im
*515 *2.07 CBeTOBOV NOTOK (Namna): 5759.00 Im
Paboune vachl
Roadway 1(C4) 4000 h: 100.0 %, 45.0 W
Ecp [IX] Uo Wrkm: 1890.0
210.00 >0.25
21219 ~ 040 PacnonoxeHue: OHOCTOPOHHE BHU3Y
PaccrosHve mexay madtamu: 24.000 m
Sidewalk 1 (P4) HaknoH koHconu (3): 15.0°
Ecp[Ix]  Emin [Ix] [nuHa koHconu (4): 1.529 m
*4.80 *2.25 BbicoTa cBeTOBbIX TOYeEK (1): 6.000 m
CBec cBETOBOM TOYKM (2): 1.000 m
* ins CBEAEHWSI; HE BXOOUT B OLIEHKY
PesynbTaThl 4ns nokasaTtenen aHeproaddeKkTMBHOCTH
WHamkaTop nnotHocTu MowyHoctu (Dp) 0.012 W/lxm? ULR: 0.00
MHTeHcnBHOCTD notpebnexns 3Heprum ULOR: 0.00
Pacnonoxenue: 045 L01 (180.0 kBT-4/roa) 0.5 kBT-4/m? rog HanGonblune 3Ha4eHns cunbl ceeTa
npu 70° 1 BbILe: 812 cd/kim *
npu 80° u BbILwE: 594 cd/kim *
npu 90° 1 BbILeE: 22.4 cd/klm *

Knacc nHTeHcuMBHOCTU cBETA:

/

B Bo BCcex HanpaBneHusx, KOTopble 00pasytoT yKka3aHHbIN Yron C HWKHEN BEepPTUKanbio B
MHCTaNnMMpoBaHHbIX U FOTOBbIX K paboTe CBeTUIbHUKAX.

* 3Ha4yeHnss MHTEHCUBHOCTM CBETa B [CBEYEN/KUMOMOMEH] ANs pacyeTa Knacca MHTEHCUBHOCTU
cBeTa oTHocsTcs B cooTBeTcTBUM ¢ EN 13201:2015 k cBETOBOMY NOTOKY.

KomnoHoBka oTBevaeT KInaccy UHOekKkca ocnenneHna D.0

DIALux

Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 5
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Artskhyan street

Street 1: Alternative 1/ Pe3ynbTaTbl nnaHnpoBku

16.09.2019

(Zez Za/LW)

Street 1 no EN 13201:2015

Sidewalk 2 (P4), 42.00 m?

Roadway 1 (M3), 392.00 m?
MokpeiTne: CIE R3, q0: 0.070

Sidewalk 1 (P4), 42.00 m?

28.00 m

1.50m

14.00 m

1.50m

DIALux 102 W LO1

T o=}

(1

(2)

DIALux

Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 2



Artskhyan street 16.09.2019

Street 1: Alternative 1/ Pe3ynbTaTbl nnaHnpoBku

(Zez Za/LW)

PesynbTaTbl 4Na Nonen oueHkn
KoadbpuumeHnT akcrnnyarayum: 0.80

Sidewalk 2 (P4)
Ecp[Ix] Emin [Ix]
*9.41 *7.47

Roadway 1 (M3)

Nawmna:

CBeTOBOW MOTOK (CBETUMBHUK):
CBeTOBOV NOTOK (Namna):
Paboune vachl

1x48 LEDs bin N4
13176.36 Im
13176.00 Im

4000 h: 100.0 %, 102.0 W
Lep Uo ul T [%] EIR W/km: 3672.0
[cd/m?] > 0.40 > 0.60 <15
21.00 Pacnonoxeue: O[HOCTOPOHHE BHU3Y
v 1.03 v 0.50 v 0.68 v 10 *0.45 PaccrosHve mexay madtamu: 28.000 m
. HaknoH koHconu (3): 10.0°
Sidewalk 1 (P4)
- — [nuHa koHconu (4): 1.000 m
cp [ min [ix] BbicoTa cBeTOBbIX TOYeEK (1): 9.000 m
12.52 e CBec cBETOBOM TOYKM (2): 0.500 m
* [Ins cBEAEHNS; He BXOOUT B OLLEHKY
PesynbTaTbl ANa nokasatenen aHeproapekTMBHOCTH
y A proacdp ULR: 0.00
MuankaTtop nnotHocTy molHoctu (Dp) 0.012 W/Ixm? ULOR: 0.00
MHTeHcMBHOCTD noTpebnexus 3Heprum Hanbonblme 3Ha4eHUs Cvibl CBeTa
Pacnonoxenwne: 102 LO1 (408.0 kBT-4/rog) 0.9 kBT-4/m? rog npy 70° v BbiLe: 830 cd/klm *
npu 80° u BbILwE: 354 cd/kim *
npu 90° 1 BbILeE: 13.4 cd/kim *
Knacc nHTeHcuBHOCTM cBETa: /
B Bo BCcex HanpaBneHusx, KOTopble 00pasytoT yKka3aHHbIN Yron C HWKHEN BEepPTUKanbio B
MHCTaNnMMpOoBaHHbIX U FOTOBbIX k paboTe CcBETUIbHMKaX.
* 3HaYeHVs MIHTEHCMBHOCTM CBETa B [CBEYEN/KUNOMOMEH] ANs pacyeTa Knacca UHTEHCUBHOCTU
cBeTa oTHocsTcs B cooTBeTcTBUM ¢ EN 13201:2015 k cBETOBOMY NOTOKY.
KomMnoHoBka oTBeyvaeT knaccy nHgekca ocnennenus D.0
DIALux Zettalumen LLC; +374 95 420268; zIm@zettalumen.com CrtopoHa 3



Artskhyan street

Street 2: Alternative 2 / Pe3ynbTaTbl NnaHnpoBku

16.09.2019

(Zez Za/LW)

Street 2 no EN 13201:2015

Sidewalk 2 (P4), 42.00 m?

Roadway 1 (C3), 392.00 m?
MokpeiTne: CIE R3, q0: 0.070

Sidewalk 1 (P4), 42.00 m?

28.00 m

1.50m

14.00 m

1.50m

DIALux 102 W LO1

T o=}

(1

(2)

DIALux

Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 4



Artskhyan street 16.09.2019
(Zez Za/urnen)
Street 2: Alternative 2 / Pe3ynbTaTbl NnaHnpoBku
PesynbTaTbl 4Na Nonen oueHkn
KoadbpuumeHnT akcrnnyarayum: 0.80
Sidewalk 2 (P4) Nawmna: 1x48 LEDs bin N4
Ecp[ix] Emin (i CBeTOBOW MOTOK (CBETUMBHUK): 13176.36 Im
* 941 *7 47 CBeTOBOV NOTOK (Namna): 13176.00 Im
Paboune vachl
Roadway 1 (C3) 4000 h: 100.0 %, 102.0 W
Ecp [IX] Uo Wrkm: 3672.0
2 15.00 > 0.35
~ 18.68 058 PacnonoxeHue: OHOCTOPOHHE BHU3Y
PaccrosHve mexay madtamu: 28.000 m
Sidewalk 1 (P4) HaknoH koHconu (3): 10.0°
Ecp[Ix]  Emin [Ix] [nuHa koHconu (4): 1.000 m
*12.52 *7.20 BbicoTa cBeTOBbIX TOYeEK (1): 9.000 m
CBec cBETOBOM TOYKM (2): 0.500 m
* ins CBEAEHWSI; HE BXOOUT B OLIEHKY
PesynbTaThl 4ns nokasaTtenen aHeproaddeKkTMBHOCTH
WHamkaTop nnotHocTu MowyHoctu (Dp) 0.012 W/lxm? ULR: 0.00
MHTeHcnBHOCTD notpebnexus 3Heprum ULOR: 0.00
Pacnonoxenue: 102 LO1 (408.0 kBT-4/roa) 0.9 kBT-4/m? rog HanGonblune 3Ha4eHns cunbl ceeTa
npu 70° 1 BbILe: 830 cd/kim *
npu 80° u BbILwE: 354 cd/kim *
npu 90° 1 BbILeE: 13.4 cd/kim *

Knacc nHTeHcuMBHOCTU cBETA:

/

B Bo BCcex HanpaBneHusx, KOTopble 00pasytoT yKka3aHHbIN Yron C HWKHEN BEepPTUKanbio B
MHCTaNnMMpoBaHHbIX U FOTOBbIX K paboTe CBeTUIbHUKAX.

* 3Ha4yeHnss MHTEHCUBHOCTM CBETa B [CBEYEN/KUMOMOMEH] ANs pacyeTa Knacca MHTEHCUBHOCTU
cBeTa oTHocsTcs B cooTBeTcTBUM ¢ EN 13201:2015 k cBETOBOMY NOTOKY.

KomnoHoBka oTBevaeT KInaccy UHOekKkca ocnenneHna D.0

DIALux

Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 5
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Yerevanyan street

Street 1: Alternative 1/ Pe3ynbTaTbl nnaHnpoBku

16.09.2019

(Zez Za/LW)

Street 1 no EN 13201:2015

Sidewalk 2 (P4), 42.00 m?

Roadway 1 (M3), 392.00 m?
MokpbiTne: CIE R3, q0: 0.070

Sidewalk 1 (P4), 42.00 m?

28.00 m

1.50 m

14.00 m

1.50 m

DIALux 50 W LO1

T o=}

(1

(2)

DIALux

Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 2



Yerevanyan street 16.09.2019

Street 1: Alternative 1/ Pe3ynbTaTbl nnaHnpoBku

(Zez Za/LW)

PesynbTaTbl 4Na Nonen oueHkn
KoadbpuumeHnT akcrnnyarayum: 0.80

Sidewalk 2 (P4)
Ecp[Ix] Emin [Ix]
*9.76 *5.64

Roadway 1 (M3)

Lep Uo ul TI [%] EIR
[cd/m? 2040  20.60 <15

>1.00

v141  v042 v 060 v12 *0.34

Sidewalk 1 (P4)
Ecp[Ix] Emin [Ix]
*9.76 *5.64

* [INs cBeeHs; He BXOOUT B OLIEHKY

PesynbTaTbl ANa nokasatenen aHeproapekTMBHOCTH

MuankaTtop nnotHocTy molHoctu (Dp) 0.010 W/Ixm?
MHTeHcMBHOCTbL NOTpebneHns aHeprum
Pacnonoxenwne: 50 LO1 (400.0 kBT-y/roa) 0.8 kBT-4/m? rog

Nawmna:

CBeTOBOW MOTOK (CBETUMBHUK):
CBeTOBOV NOTOK (Namna):
Paboune vachl

4000 h:

W/km:

PacnonoxeHue:

PaccrosiHue mexay mavtamu:
HaknoH koHconm (3):

[nuHa koHconu (4):

BbicoTa cBeTOBbIX TOYeEK (1):

CBec cBETOBOM TOYKM (2):

ULR:

ULOR:

HaunbonbLune 3Ha4yeHus cunbl ceeTa
npu 70° 1 BbILe:

npu 80° u BbILwE:

npv 90° 1 BblWwe:

Knacc nHTeHcuMBHOCTU cBETA:

1x16 LEDs bin M
7158.22 Im
7158.00 Im

100.0 %, 50.0 W
3600.0

[BYXCTOPOHHE HanpoTmB
28.000 m

10.0°

1.000 m

6.000 m

0.500 m

0.00
0.00

513 cd/kim *
241 cd/klm *
14.4 cd/klm *
/

B Bo BCcex HanpaBneHusx, KOTopble 00pasytoT yKka3aHHbIN Yron C HWKHEN BEepPTUKanbio B
MHCTaNnMMpoBaHHbIX U FOTOBbIX K paboTe CBeTUIbHUKAX.

* 3Ha4yeHnss MHTEHCUBHOCTM CBETa B [CBEYEN/KUMOMOMEH] ANs pacyeTa Knacca MHTEHCUBHOCTU
cBeTa oTHocsTcs B cooTBeTcTBUM ¢ EN 13201:2015 k cBETOBOMY NOTOKY.

KomnoHoBka oTBevaeT KInaccy UHOekKkca ocnenneHna D.0

DIALux Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 3



Yerevanyan street

Street 2: Alternative 2 / Pe3ynbTaTbl NnaHnpoBku

16.09.2019

(Zez Za/LW)

Street 2 no EN 13201:2015

Sidewalk 2 (P4), 42.00 m?

Roadway 1 (C3), 392.00 m?
MokpbiTne: CIE R3, q0: 0.070

Sidewalk 1 (P4), 42.00 m?

28.00 m

1.50 m

14.00 m

1.50 m

DIALux 50 W LO1

T o=}

(1

(2)

DIALux

Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 4



Yerevanyan street 16.09.2019

Street 2: Alternative 2 / Pe3ynbTaTbl NnaHnpoBku

(Zez Za/LW)

PesynbTaTbl 4Na Nonen oueHkn
KoadbpuumeHnT akcrnnyarayum: 0.80

Sidewalk 2 (P4)
Ecp[Ix] Emin [Ix]
*9.76 *5.64

Roadway 1 (C3)

Nawmna:

CBeTOBOW MOTOK (CBETUMBHUK):
CBeTOBOV NOTOK (Namna):
Paboune vachl

1x16 LEDs bin M
7158.22 Im
7158.00 Im

4000 h: 100.0 %, 50.0 W
Ecp [IX] Uo Wrkm: 3600.0
2 15.00 20.35
2363 2036 PacnonoxeHue: [ABYXCTOPOHHE HanpoTuB
PaccrosHve mexay madtamu: 28.000 m
Sidewalk 1 (P4) HaknoH koHconu (3): 10.0°
Ecp[Ix]  Emin [Ix] [nuHa koHconu (4): 1.000 m
*9.76 *5.64 BbicoTa cBeTOBbIX TOYeEK (1): 6.000 m
CBec cBETOBOM TOYKM (2): 0.500 m
* Ins cBeAEHNS; He BXOAWT B OLEHKY
PesynbTaThl 4ns nokasaTtenen aHeproaddeKkTMBHOCTH
WHamkaTop nnotHocTu MowyHoctu (Dp) 0.010 W/Ixm? ULR: 0.00
MHTeHcMBHOCTL NOTpebneHns aHeprum ULOR: 0.00
PacnonoxeHue: 50 LO1 (400.0 kBT-u/rog) 0.8 kBT-4/m? rog Haunbonblune sHa4YeHnsa cunbl ceeTa
npu 70° 1 BbILe: 513 cd/kim *
npu 80° u BbILwE: 241 cd/kim *
npu 90° 1 BbILeE: 14.4 cd/Klm *
Knacc nHTeHcmMBHOCTU cBETa: /
B Bo BCcex HanpaBneHusx, KOTopble 00pasytoT yKka3aHHbIN Yron C HWKHEN BEepPTUKanbio B
MHCTaNnMMpoBaHHbIX U FOTOBbIX K paboTe CBeTUIbHUKAX.
* 3Ha4yeHnss MHTEHCUBHOCTM CBETa B [CBEYEN/KUMOMOMEH] ANs pacyeTa Knacca MHTEHCUBHOCTU
cBeTa oTHocsTcs B cooTBeTcTBUM ¢ EN 13201:2015 k cBETOBOMY NOTOKY.
KomnoHoBka oTBeyvaeT knaccy ungekca ocnennexus D.0
DIALux Zettalumen LLC; +374 95 420268; zIm@zettalumen.com CrtopoHa 5
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Ankhakhutyan and Valans streets



Ankhakhutyan and Valans streets

Street 1: Alternative 1/ Pe3ynbTaTbl nnaHnpoBku

16.09.2019

(Zez Za/LW)

Street 1 no EN 13201:2015

Sidewalk 2 (P4), 36.00 m?
Roadway 1 (M4), 240.00 m?
MokpbiTue: CIE R3, q0: 0.070
—D
—
9

Sidewalk 1 (P4), 36.00 m?

24.00 m

1.50 m

10.00 m

1.50 m

DIALux 35 W LO1

(1

o =1

(2)

DIALux

Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 2



Ankhakhutyan and Valans streets 16.09.2019

Street 1: Alternative 1/ Pe3ynbTaTbl nnaHnpoBku

(Zez Za/LW)

PesynbTaTbl 4Na Nonen oueHkn
KoadbpuumeHnT akcrnnyarayum: 0.80

Sidewalk 2 (P4)
Ecp[Ix] Emin [Ix]
*4.22 *3.29

Roadway 1 (M4)

Lep Uo ul TI [%] EIR
[cd/m?] >0.40 >0.50 <15

> 0.60

v062 v045 v 0.70 v 13 *0.20

Sidewalk 1 (P4)
Ecp[Ix] Emin [Ix]
*4.30 *2.43

* [INs cBeeHs; He BXOOUT B OLIEHKY

PesynbTaTbl ANa nokasatenen aHeproapekTMBHOCTH

MuankaTtop nnotHocTy molHoctu (Dp) 0.012 W/Ixm?
MHTeHcMBHOCTbL NOTpebneHns aHeprum
Pacnonoxenwne: 035 LO1 (140.0 kBT-4/rog) 0.4 kBT-4/m? rog

Nawmna:

CBeTOBOW MOTOK (CBETUMBHUK):
CBeTOBOV NOTOK (Namna):
Paboune vachl

4000 h:

W/km:

PacnonoxeHue:

PaccrosiHue mexay mavtamu:
HaknoH koHconm (3):

[nuHa koHconu (4):

BbicoTa cBeTOBbIX TOYeEK (1):

CBec cBETOBOM TOYKM (2):

ULR:

ULOR:

HaunbonbLune 3Ha4yeHus cunbl ceeTa
npu 70° 1 BbILe:

npu 80° u BbILwE:

npv 90° 1 BblWwe:

Knacc nHTeHcuMBHOCTU cBETA:

1x8 LEDs bin M
4335.10 Im
4335.00 Im

100.0 %, 35.0 W
1470.0

O[IHOCTOPOHHE BHU3Y
24.000 m

10.0°

1.506 m

6.000 m

1.000 m

0.00
0.00

539 cd/klm *
235 cd/klm *
11.2 cd/klm *
/

B Bo BCcex HanpaBneHusx, KOTopble 00pasytoT yKka3aHHbIN Yron C HWKHEN BEepPTUKanbio B
MHCTaNnMMpoBaHHbIX U FOTOBbIX K paboTe CBeTUIbHUKAX.

* 3Ha4yeHnss MHTEHCUBHOCTM CBETa B [CBEYEN/KUMOMOMEH] ANs pacyeTa Knacca MHTEHCUBHOCTU
cBeTa oTHocsTcs B cooTBeTcTBUM ¢ EN 13201:2015 k cBETOBOMY NOTOKY.

KomnoHoBka oTBevaeT KInaccy UHOekKkca ocnenneHna D.1

DIALux Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 3



Ankhakhutyan and Valans streets

Street 2: Alternative 2 / Pe3ynbTaTbl NnaHnpoBku

16.09.2019

(Zez Za/LW)

Street 2 no EN 13201:2015

Sidewalk 2 (P4), 36.00 m?
Roadway 1 (C4), 240.00 m?
MokpbiTue: CIE R3, q0: 0.070
—D
—
9

Sidewalk 1 (P4), 36.00 m?

24.00 m

1.50 m

10.00 m

1.50 m

DIALux 35 W LO1

(1

o =1

(2)

DIALux

Zettalumen LLC; +374 95 420268; zIm@zettalumen.com

CrtopoHa 4



Ankhakhutyan and Valans streets 16.09.2019

Street 2: Alternative 2 / Pe3ynbTaTbl NnaHnpoBku

(Zez Za/LW)

PesynbTaTbl 4Na Nonen oueHkn
KoadbpuumeHnT akcrnnyarayum: 0.80

Sidewalk 2 (P4)
Ecp[Ix] Emin [Ix]
*4.22 *3.29

Roadway 1 (C4)

Nawmna:

CBeTOBOW MOTOK (CBETUMBHUK):
CBeTOBOV NOTOK (Namna):
Paboune vachl

1x8 LEDs bin M
4335.10 Im
4335.00 Im

4000 h: 100.0 %, 35.0 W
Ecp [IX] Uo W/km: 1470.0
2 10.00 20.25
1096 045 PacnonoxeHue: OHOCTOPOHHE BHU3Y
PaccrosHve mexay madtamu: 24.000 m
Sidewalk 1 (P4) HaknoH koHconu (3): 10.0°
Ecp[Ix]  Emin [Ix] [nuHa koHconu (4): 1.506 m
*4.30 *2.43 BbicoTa cBeTOBbIX TOYeEK (1): 6.000 m
CBec cBETOBOM TOYKM (2): 1.000 m
* Ins cBeAEHNS; He BXOAWT B OLEHKY
PesynbTaThl 4ns nokasaTtenen aHeproaddeKkTMBHOCTH
WHamkaTop nnotHocTu MowyHoctu (Dp) 0.012 W/Ixm? ULR: 0.00
MHTeHcMBHOCTL NOTpebneHns aHeprum ULOR: 0.00
Pacnonoxexue: 035 LO1 (140.0 kBT-4/rog) 0.4 kBT-4/m? rog Haunbonblune sHa4YeHnsa cunbl ceeTa
npu 70° 1 BbILe: 539 cd/kim *
npu 80° u BbILwE: 235 cd/kim *
npu 90° 1 BbILeE: 11.2 cd/klm *
Knacc nHTeHcmMBHOCTU cBETa: /
B Bo BCcex HanpaBneHusx, KOTopble 00pasytoT yKka3aHHbIN Yron C HWKHEN BEepPTUKanbio B
MHCTaNnMMpoBaHHbIX U FOTOBbIX K paboTe CBeTUIbHUKAX.
* 3Ha4yeHnss MHTEHCUBHOCTM CBETa B [CBEYEN/KUMOMOMEH] ANs pacyeTa Knacca MHTEHCUBHOCTU
cBeTa oTHocsTcs B cooTBeTcTBUM ¢ EN 13201:2015 k cBETOBOMY NOTOKY.
KomnoHoBka oTBevaeT knaccy uHgekca ocnennenus D.1
DIALux Zettalumen LLC; +374 95 420268; zIm@zettalumen.com CrtopoHa 5



