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Slovak Republic

Luminaire

Luminaire for road and street lighting
MARUT G2

MARUT S G2, MARUT M G2, MARUT L G2, MARUT XL G2
see in page number: 4

220-240V/50-60Hz, class |, IP66, LED module

ELEKTRO-LUMEN, s.r.o.
Hranicka 505, Hranice IV - Drahotuse 75361,
Ceska republika

ELEKTRO-LUMEN, s.r.0.
Hranicka 505, Hranice IV - Drahotuse 75361,
Ceska republika

ELEKTRO-LUMEN, s.r.o.
Hranicka 505, Hranice IV - Drahotuse 75361,
Ceska republika

Trencianska 19, 018 51 Nova Dubnica, Slovak Republic
0-0089/21

STN EN IEC 55015: 2020 + A11: 2020
STN EN 61000-4-5; 2015 + A1: 2018
STN EN 61547: 2010

STN EN IEC 61000-3-2: 2019

STN EN 61000-3-3: 2014 + A1: 2020

.
Ing. Peter Vanyi, test technician /c/ v i

Jaroslav Buso, test technician //5/5 (@’_’ -
Mgr. Michal Balék, Head of Testing laboratories /)(/{ -

01stjune 2021
01¢! june 2021- 26" October 2021

29" October 2021

Results of the test, stated in this report are apply to the tested item only as it was received. This report can only be
reproduced on the whole, articulately only with a written permission of Testing laboratories.
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1. Summary
Tests were performed according to following standards:

11 Emissions

1 STN EN IEC 55015: 2020 + A11: 2020
Limits and methods of measurement of radio disturbance Pass
characteristics of electrical lighting and similar equipment

2 STN EN IEC 61000-3-2: 2019 Pass
Electromagnetic compatibility (EMC) -- Part 3-2: Limits - Limits
for harmonic current emissions (equipment input current <= 16
A per phase)

3 STN EN 61000-3-3: 2014 + A1: 2020 Pass
Electromagnetic compatibility (EMC) - Part 3-3: Limits -
Limitation of voltage changes, voltage fluctuations and flicker
in public low-voltage supply systems, for equipment with rated
current =16 A per phase and not subject to conditional

connection
1.2 Immunity
4 STN EN 61547: 2010
Equipment for general lighting purposes. EMC immunity Pass

requirements

5 STN EN 61000-4-5: 2015 + A1: 2018
Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques - Surge immunity test Pass
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2. Description of equipment under test

Luminaire for road and street lighting MARUT G2 - general information:

MARUT S G2 :

- technical parameters: - AC 220V — 240V, 50 — 60 Hz
-Class |, IP66
- 5,8W - 66W
- -40°C/+55°C

-1000Im-9000Im

- derivate variants: MARUT S G2 1KO — 9KO0 (The variants differ only in the LED modules used)

MARUT M G2 :

- technical parameters: - AC 220V — 240V, 50 — 60 Hz
-Class |, IP66
- 12,5W - 84, 9W
- -40°C/+55°C

-2000Im-12000Im

- derivate variants: MARUT M G2 2K0 - 12K0 (The variants differ only in the LED modules used)

MARUT L G2 :

- technical parameters: - AC 220V - 240V, 50 — 60 Hz
-Class |, IP66
- 36,9W - 101,7W
- -40°C/+55°C

-7000Im-15000 Im

- derivate variants: MARUT L G2 7K0 — 15K0 (The variants differ only in the LED modules used)

MARUT XL G2 :

- technical parameters: - AC 220V — 240V, 50 - 60 Hz
-Class | , IP66
- 72 4W - 203 4W
- -40°C/+55°C

- 14 000 Im — 30 000 Im

- derivate variants: MARUT L G2 14K0 - 30KO0 (The variants differ only in the LED modules used)
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3. Environmental conditions

Tests were performed in Laboratory - EMC under following environmental conditions:

- temperature: 23-23,5°C
- relative humidity: 29-485%
- atmospheric pressure: 88,8 -99,5 kPa

4. Measurement uncertainty

Expanded measurement uncertainty according to parameters as follows:

Disturbance voltage +3,15 dB(mV) [9-150KHz]
+2,73 dB(mV) [0,15-30MHz]

Disturbance power +3,43 dB(pW)

Electromagnetic field intensity +4,13 dB(mV/m)

Current — basic harmonic £1,4 . 102 Ijnp

Current — 2 — 40" harmonic +(1,18 . 102 Iinp + 5,0 . 102 I Lim)

Voltage +0,97 %

linp — mean effective value of measured equipment input current

I Lim — calculated limit of n'" —harmonic of measured equipment input current
5. Test procedures

5.1 Emissions

STN EN IEC 55015: 2020 + A11: 2020

Radio-frequency conducted emissions

- The equipment under test was placed on a wooden table 0.8 m high and powered through LISN. The
equipment under test was operated under a normal operating conditions. Measurement of disturbance
voltage was performed in the frequency range from 0,009 MHz to 30 MHz .

Radiated electromagnetic disturbances

- Where the light source is operated at a frequency exceeding 100 Hz shall be measured the magnetic
component of radiated electromagnetic disturbances by a loop antenna. The lighting equipment was
placed in the centre of the antenna. The three field directions were measured in sequence. Each value
shall fulfill the requirements given.

Measurement of radio interference field

- The equipment under test was placed on a ground in semi-anechoic chamber.

Disturbance field was measured in the frequency range from 30 MHz to 1000 MHz. The equipment under
test was operated under normal operating conditions — running.

Low frequency emissions

- The current analyze was performed according to STN EN |IEC 61000-3-2;: 2019
by measuring system California Instruments. The lighting equipment is class C equipment.
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- The voltage changes, voitage fluctuations and flicker was performed according to
STN EN 61000-3-3: 2014 + A1: 2020 by measuring system California Instruments. The lighting equipment
is class C equipment.

5.2 Immunity

- The immunity tests to electromagnetic disturbance phenomena were performed according
to STN EN 61547: 2010 and STN EN 61000-4-5: 2015 + A1: 2018.

Electrostatic discharge (EN 61000-4-2)
The test was performed by simulator Static Discharge simulator DITO. EUT was placed on the ground
reference plane on the wooden table 0,8 m high standing on the ground reference plane.

Direct and undirect contact Air discharge
discharge
+4 kV + 8 kV

Immunity to radio- frequency electromagnetic field (EN 670004 - 3)
The test was performed in frequency range from 80 MHz to 1000 MHz with level 3 V/m,
AM 80 % (1 kHz).

Fast transients (Burst) (EN 67000—-4—4)
The test was performed by simulator UCS 500M4+CNI 503. EUT was placed on the wooden table 0,8 m
high standing on the ground reference plane.

Surge immunity test_ (EN 61000 — 4 - 5)

The test was performed by simulator UCS 500M4+CNI 503. EUT was placed on the wooden table 0,8 m
high , without standing on the ground reference plane.

Immunity to conducted disturbances, induced by radio-frequency fields (EN 61000 - 4 - 6)
The test was performed in the frequency range 150 kHz - 80 MHz. EUT was placed on an insulating
support 0,1 m above the ground reference plane.

Voltage dips, short interruptions and voltage variations immunity test (EN 67000—-4 - 11)
The tests were performed by simulator California Instruments CTS Series.
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6. Used test equipments

Type Range Manufacturer calli)barzig:'l hi (_chle of Registration
T calibration/verification number
Test receiver 20Hz-26,5
ESIB 26 GHz R&S 18.03.2020 3 years E89
Antenna ETS-
31420 26 MHz — 3 GHz LINDGREN 18.10.2019 1 year 920250
Antenna
AT1080 80 MHz - 1 GHz AR 15.11.2019 1 year 26596
Amplifier 0,09 - 230 MHz
250A250AM3 250 W AR 15.11.2019 1 year 20903
Amplifier 200 - 1000 MHz
150E1000M3 150 W AR 15.11.2019 1 year 20903
250 kHz - 20 Agilent
Generator E8257CA GHz Technologies 26.9.2019 3 years MY4332157
Generator sMGy | 100KH2-2.16 R&S 5.12.2018 3 years 20190
Coupling- ; Luthi
Decoupling-Network | 1230 MHZ | Eierironik | 24.04.2019 1 year 20903
CDN801-M2/M3 Feinmechanik
Electromagnetic Lathi
Injection Clamp - Elektronik 24.04.2019 1 year 35502
EM 101 Feinmechanik
Static
Discharge
siffulator 2kV-15kV EM TEST 5.10.2018 2 years 20578
DITO
Ultra compact EN/IEC 61000-4-
Simuiator EN/IEC 210004 EMTEST | 5.12.2018 1 21145
UCS 500M4+CNI ” e g
5
503
Test system
Gl Serfes = 21388:23 California | 6 05 9019 3 years E93
C150031X-400-CTS- | =\ 's1000.4.44 | Istruments | >0 y
413-E0S3-LR3
Continuous
Wave Simulator | =NEC 8109041 ey 1EST | 24042010 1 year V0947105564
CWS500N
Laplace
Large-Loap Antenna - Instruments . Verif, 21155
RF300 Ltd
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7. Testresults
Electromagnetic field measurement

EUT: Luminaire for road and street lighting

Type: MARUT G2 / MARUT S G2, (class |)

Mode of operation: under a normal operating conditions

Antenna position: horizontal

Standard: STN EN IEC 55015

£ Det QP Trd Bilogiod
<® ATt O dB AUTO ResBW 120 kHz
Preamp INPUT 2 Meas T 50 ms Unic asuV/m
= T 100 MHzZ I

40

l 1 GHz

p{s] HANGEN

1MA

l | =QP

.
=
il
2

30

MHz

1 GHz
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=

Tracel: 55015 _|Tracez: .-
Tra;ei!: —-— - - FT‘raEeaﬁ; i ‘-a--v,
e rmoumNey | LEvEL deav/m | oeiaA Lanrr anl
1 Quagsi Peak 73.6400 MHz 21.09 - -B.zo |
1 OQuasi Peak TT.1600 MHz 16.73 I =13.26
1 Quasi Peak 884 .8800 MHz g7 -18.28

Result: PASS
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Electromagnetic field measurement
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT S G2, (class )
Mode of operation: under a normal operating conditions
Antenna position: vertical
Standard: STN EN IEC 55015
Det QP Trd Biloglo0z
@ At 0 dB AUTO ReoBwW 120 kHz
Preamp INPUT 2 Meas T 50 ma Unit dRpv/m
18 100 MHz 1 aHz
|
| . ‘ |
40 - R VUSRI - —
|
- i __________F(‘-T.
3 — -
| | | |
30]-RE01LE —1 4
25——

20

30 M=
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ma T EDFT PEAK BITT (Final Meadurowent Resulted |

Tracel: 55018 !Tracn:: --- I
e G ———— |-'1":—.;cc'4 e {
~ 1race | FREQUENCY | LEVEL dBuV/m | DELTA LIMIT 38
1 Quasi Peak | 73,9200 MHz | 22.75 -7.26 |
1 Quaal Peak | 76.4400 MHz I 19.33 -10.88
1 Quaail Pealk 145 2800 MMz 14.03 -15_4a7

Result: PASS
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Conducted emissions measurement

EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT S G2, (class I)
Mode of operation: under a normal operating conditions
Measured terminal: power supply, N
Standard: STN EN IEC 55015
¢ Marker 1 [T1] Det QP Tra LIMITER
Att 0 d8 AUTO A9 BE dBnv ReasBW 200 H=z
INPUT 2 10.04000000 kHz Meaa T 50 mg Unic dBuv
12 Oz e - y
10 kHz | ! 100 kHz NEEN l 1l [ | o métzsa hay
| | | | ¢ unoan | xKs
110|-Fsa3-5ap s
I | 8GT.
roof-}———1——t—14 —— - ‘
| | | |
’ S I A - |
LR TR - | |-
2AV
8 iy = | ‘
\M ‘ | QP
T 1 { ] | |

5 of-4-— " . SN Y R — S 3 -

44

T ke Ak

10§44 — '. 1_,,,,,f




TEST REPORT 0-0257E/21
Testing laboratories Page No. 13
EVPU as., Pages 30
Trenc¢ianska 19, 018 51 Nova Dubnica Attachments

Exeaceli BROLSOW.

 |rracea: S5015AV -
Tracel: T B ITI“ cedq: === - W: T
. _TRACE |  FREQUENCY |  DELTA LIMIT 4B |
1 Quasi peak | B0.0400 kHz 83.93 6.0
2 Average $0.2800 kHz E 79.83 -10.012
p

Quasi Peak 2.4580 MHz 4z.26 | =13.73

Result: PASS
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Conducted emissions measurement
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT S G2, (class )
Mode of operation: under a normal operating conditions
Measured terminal: power supply, L
Standard: STN EN IEC 55015
£ Marker 1 [T1) Det AV Trd LIMITER
® Attt 0 dB AUTO 90 .10 dBuv ResHW o kHz
INPUT 2 10, 04000000 kH= Meas T 50 wm& Unic dapV
T e 171 1100 knz | 1 vHz _T_.]” i [“5" MEZ, . hoo)
120}-b5a1 5 l{ | i | 1 i 00 | kM=
' | 1
l ]
1oa]-f- e o L L B B e g e " JU W0 T i IS UM — s

"
i

40f—

30

9 kEz 30 MH=z
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.;m

Tracel: SSQ SQP Traced: 330;5AV_
Traceld:  --- N o TTac=4 -——
TRACE | FREQUENCY | LEVRL dBpv
2 Average 13.6340 Mﬂz_ 43,21 -5.78
1 Quasi Peak 51,8000 kHz 890.7% -8.91
1 Quasl Peak | 2.4B20 MH=z 45,41 -10.59
2 33.50 -12.50

Result: PASS

Averags 2.4300 MH=z

| DELTA LIMIT dB |
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Radiated electromagnetic disturbances

EUT: Luminaire for road and street lighting
Type: MARUT G2/ MARUT S G2, (class |)
Mode of operation: under a normal operating conditions
Loop antenna plane:  x
Standard: STN EN IEC 55015
£ Dt QP Txd LOOP
@A‘CC in dn ReaBW 9 kE=z
INPUT 2 Meas T 50 ms Unit GBRpA
B T ' I 100 kHz [ 1 mHz [ 10 MH=
|} . |
& e e v T _*Ii‘: T " | ;I
B ! —1—1 LE t e
7 i ! |
] ]
1MA
60 . L -4 . + N S i ImA
N | | ! ;
i —t \‘\L | | [N -
e
408 - . . - l \:'\.\ =
| T
30 | 1 B -
\ I .
.
1 N
20 ; LJ ‘
| \
i ‘ _ o \u,%m‘ |
. M l
ramlih | - !
. MH”N bt Mlpsrd b st Y] M
HW i l
| I ‘ {
| L
: e \L‘Ju T |
10 ) [ | d ]
¢ kH= 30 MH=z

Result: PASS
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Radiated electromagnetic disturbances
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT S G2, (class I)
Mode of operation: under a normal operating conditions
Loop antenna plane: vy
Standard: STN EN IEC 55015
/‘{ Det QP Trd LOoP
(& Att A0 dB ResEwW 3 kHz
INPUT 2 Meas T 50 ma Unit dBuh
B T 100 kiz 1 MHZ 10 MHz
M Eseas—ps e S
' - h |
\\ I s|e1
uc_ S — W ~ - - — | — - ‘
[
- = RN - . —
’ ~ {11
50 - 77177 B 1 S— — p—
| 5 | |
' ]
a0 \ [ = I
k‘\l\
M
\\"'\.7, - -
ik L *‘MLJ'\ML—" et
I
S I |
30 MEz

Result: PASS
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Radiated electromagnetic disturbances

EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT S G2, (class I)
Mode of operation: under a normal operating conditions
Loop antenna plane: z
Standard: STN EN IEC 55015
Det QP Trd LOoPp
® Atr 30 dB CEEER 9 kHz
INPUT 2 Meas T 50 me Unit dBpR
T 1| 100 kuz BEEREN T 10 MHz
\ | 1
S Esois T F }
\ ﬁ
80 \\ -+ | ser
o4 e e (e T I o
JTTN
(e o o ! abh

sobf——1 1 L 1

oo~ —

‘0 ||
| \L\\ |
| ™ |
i0 - ~
1 ~]
| '+ =
1 1 ] p— g —
| ﬂ"““""w% |
) F "ifﬁ"\‘l‘q . J l ’ "",\)\ A A!n..l.ia.a st .hq_;l,r\-lr'-""""”"ﬁ’, "“!‘l\.t-r—#ﬂlw\\_
‘ ]
L0 mh\?'"‘kj "; — |
| }Ll‘% hh—
20 — | | Lﬂ ﬁJ ] d
o L L

¢ kH= 30 MH=

Result: PASS
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Electromagnetic field measurement
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT M G2, {(class |)
Mode of operation: under a normal operating conditions
Antenna position: horizontal
Standard: STN EN IEC 55015
£, Dat QP Trd BiloglozZ
® At 0 dB AUTO RazRv 120 kHz
Preamp INFUT 2 Meas T 50 ms Unit dBpv/m
= | 100 MHz | 1 GHz
. | |
!
LA
3654035 — b h B S
| l -

k . m A / Vk v

-
-
- —

30 MH=

1 GH=z
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.ew

Tracel: 55015 T‘racez
araqe3 e o T‘racr-m .- B
__TRACE |  FrEQUENCY | LEVEL dBuv/m | DELTA LIMIT dB |
1 Quasi Peak 141, 6000 NH; 19.%¢ | =10.02
1 Quasi Peak l 183.5600 MHz 16,62 [ -13.30
1 Quasi Peak I L0409 MH=z 16.62 ’ -13.237 |
1 Quasi Peak 195.0800 MYz 16.04 [ -13.95%
i Quasai Peak 1i0.9200 MH= 15.31 | -li.G8 [
1 Quasi Peak 30.2000 MH= 1 15.08 I ~l4.91
1 Quasl Peak 73.6800 MH=z 14.05 1 15,94

Result: PASS
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Electromagnetic field measurement

EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT M G2, (class I)
Mode of operation: under a normal operating conditions
Antenna position: vertical
Standard: STN EN IEC 55015
,{, Det QP Trd Bilogloz
5 » Att 0 dB AUTO RagRW 120 xHz
Preamp INPUT 2 Meag T 50 ms Unic dBuv/m
e “ 100 MMz 1 GHz
B T |
I SGL
| | : iren
IMN-55015 - 1
| |
25 i - : I M -
i . ‘ / “‘
Rh& an | ] 1 L SN W |
Wi dl
i RAMAS ( o |

I

= - Ay ﬁlﬂN\A’J\ MJ/ l

30 MHz 1 GHz
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|
- .
Tracel: 55013 : _|Trace2:  --- I
Tracel: = Trace4: = {
~ Taace | PREQUENCY LEVEL dBuV/m | pELTa vimrr ds |
1 Quasi Peak 30.0000 Mi= . 12,70 | -10.29
1 gQuasi Peak | 40.2000 Mu= 18.52 | -11.47
i Quagi Peak 72.6600 MH= 14.12 :
i Quaai Peak 48.7600 MHz 13.22 | -16.77
|

i
|
-15.87 !
|
|
|
|

Result: PASS
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Conducted emissions measurement
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT M G2, (class I)
Mode of operation: under a normal operating conditions
Measured terminal: power supply, N
Standard: STN EN IEC 55015
( Matker 1 [Ti] Det AV Trd LIMITER
& Attt 0O 4B AUTO 84 .43 dBuv ResBW 9 kHz
10.040D0000 kH= Meas T 50 m=m Unic d8uv
= 100 kHz | 1MHZ P, | 10—'}(:(;{—4,7'
1tof-Esais ‘ ' | a4 eoan |;u
!
| | FGL
1 0 0f~4-—— - —_— ——td
: |
2N - I : ) B LMA
| | ANV
: .‘ Qe
| AV
P\\R |
< _
A . 4o 1
= | |
N ' S 4
| ¥ \IL‘A 'LMA LTSSV 1\
R &
10 | "_.. (i\ ﬂrw ‘E‘ l’dFﬂﬂ‘p'M‘f‘JAV R (I L A1 Al AN
T A
a0 :
IR |
5 kHz

30 MH=z
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e

Tracel: 5501850P
Traceld: -
TRACE
2 Average B
2  Average
1 Quasi Peak
1 Quasi Peak

Result: PASS

_FREQUENCY __

434.0000 kHz
3700000 KH=
§1.5600 kH=
306, 0000 kHz

|Tracez: 55015AV

!Tracuﬂ:
LEVEL dRpv DELTA LI
: {5,0f -1371-
37,89 -10.61
75.Re -12.23
15 .44 -14 .63

IT dB
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Conducted emissions measurement

EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT M G2, (class I)
Mode of operation: under a normal operating conditions
Measured terminal: power supply, L
Standard: STN EN IEC 55015
£ Marker 1 [Ti] Det QP Trd LIMITER
@Att 6 48 AUTO 84 .94 dBuV ResBW ¢ kHz
INPUT 2 10.040006G00 kHz Mess T £0 ms Unit dBuv
e KHz | 100 kHz R 1wz wy (T o s

1 i 1R

. [
— | | Jed b
1108-kLo1sap - d

' l 3oL
1004-4 | SN - . S, S, - ij i | 8 | |- L—
o ———iic . H I b B . _i_ "
|

AAV

x0

|
LAl le Nl ™
L aham L ats o |r| \L(
1ofd— 1 I USRI Mo - f— ) S TS [ ! S (! 1 ¢ [} R
|i
| |

9 kH=z 30 MHz
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=

Tracel: 55018QP [ Trace2: S5015AV
Tracc‘;'i 3 iTrn:r_--l s - -

_ TRACE i FREQUENCY | LEVEL dBuV
2 Average 374.,0000 kitz | 39.31 _a.
2 Average | 622.0000 kH=z l 36.59 -9
1 OQuasi Pesk | 60.%200 kHz T4 B2 -13
1 Quasi Pesk | 678.0000 kHz ‘ 22,59 -13
1 Cuasi Pealk ! 694, 0000 kHz i az.33 -1

Result: PASS

09

-4
-37

DELTA LIMIT 4B |
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Radiated electromagnetic disturbances
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT M G2, (class 1)
Mode of operation: under a normal operating conditions
Loop antenna plane: x
Standard: STN EN IEC 55015
Det QP Trd LOOP
® Attt 30 dB ResBW 9 kH=z
INPUT 2 Meas T 50 ms tUnit SBpA
10 Oy g —— —— N
10 kHz ! [ | 200 kuz | | {2 sz 10 MHz
9 b50-3 5Pl 4 1 i
i | ; 1.
80 1 i __\ - - i :
rof- Pe— — i
oo ——te———t 1 - 2MA
l ™~
50 —- 1 — —‘r-l\;‘;_‘; e I :l —
iR | | LN |
| [ |
| .
RN N N W 1 Y N
| | T"\-.\
o | 1 AR - =
c / |
10 - : i W\" ﬂ\ I
% e
| | | I MM d““"“.“"’“"*’j“ A4 caaati e’
Y171 | |
=10 - — R ‘I - I g —— e 3w
S W T |
29 ] f
il | ||
9 kH=

Result: PASS

30 MH=z
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Radiated electromagnetic disturbances
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT M G2, (class |)
Mode of operation: under a normal operating conditions
Loop antenna plane: vy
Standard: STN EN IEC 55015
Dat QP Trd LOOP
® Attt 30 dB RasAW 2 kHz
INPUT 2 Maag T 50 mag Unit dBpA
YT whz 100 kHz i 1 MHz 1o Muz
By = [ = i W
\I" | SGT.
B i i
7 \ =
\ | LMA
soH——————+—1—1—1~ = l 4 —fte —] 231
RN
i_ N
| RS |
" s I
o ™~ 1] )
A 1]
J "‘n’-w N ; J
10 - TN W S—— - :
| i | ‘
J«W\ ] P
L JF-‘\JI"\ — | el uw”‘J”"T”W e
|
1 “b ‘h];'-\.f IH i H I I
) Y ‘
20 1 .: . [ I
ol 1| L | il
2 kH=z a0 MH=z
Result: PASS
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Radiated electromagnetic disturbances
EUT: Luminaire for road and street lighting
Type: MARUT G2/ MARUT M G2, (class |)
Mode of operation: under a normal operating conditions
Loop antenna plane: z
Standard: STN EN IEC 55015
Dat QP Txd LOCP
@ Attt 30 8B RaaBiW 9 kH=
INPUT 2 Mean T 50 ms Unit AP
P 1]« T . - — - —
10 kHz 1 100 kHz 1 MHzZ [ ] 110 mEz
OEETTE P 1 " i
8ol \i‘ . _ SGTL
; _ \\
_ \ o
60 amn
\ §
%0 [ Y R I S O N O il N —
s =11
l | L [
40)4— i L ‘ - ‘. \'i,_\: . l
3 = A= \ = |
it |
20 - ’ I
Viiay) | |
10} —- - !
)r\’i&ﬁ"ﬂ m'\ﬂ%h” ‘ Ry JA,.J,J\W-\_\
3 \]_L - . TNWA g ik A e | 8
\ -
y j\"w A |
= 1|
20 ! : J : M
| I 5 |
{ \ [
=30 —
9 kH=z 30 MH=

Result: PASS
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Electromagnetic field measurement

EUT: Luminaire for road and street lighting
Type: MARUT G2/ MARUT L G2, (class |)
Mode of operation: under a normal operating conditions
Antenna position: horizontal
Standard: STN EN IEC 55015
3 Det UGB Trd Bilogl0Zz
@ ALt 0 dB AUTO ReaBw 120 kHz
breamp INPUT 2 Meas T 50 ms Unit dABpv /m
e 100 MH=z T 1 GH=
™ || N I S S
- 8CL
3 |
Y B 1 — : o
. EE
;I:’,L_.—_. — > B— - — - —— - ————— ﬂ
- |
\

30 MHz 1 GHz
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-Jm

Tracel: 55015 Traced: -——
| Traced: - Traces:  ---
reace | eemoumwcy | neven gBuv/m | pEnra Liwir as|
1 Quasi Peak 161.0000 MUz l1a.28 -11.0}) ‘ . |
1 Quasi Peak 104.4000 MHz 1466 -15.33

Result: PASS
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32
80

Electromagnetic field measurement

EUT: Luminaire for road and street lighting
Type: MARUT G2/ MARUT L G2, (class I)
Mode of operation: under a normal operating conditions
Antenna position: vertical
Standard: STN EN IEC 55015

® Del QP Trd BilegloZ

: ALt O 48 AUTO ResBwW 120 kHa

breamp INDUT 2 Meas T 50 ms Unic dBpv/m
- E ! 100 MHz 0 1 Gz

SaL

a5

-
[=]
|

j IMA
jol-55835 : ! = ==

[ =QP

25

Vi it W{fjl‘mv' ".MJL\‘MW” HEEN

! SN - -

30 ME=z 1 GHz
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-Jm

Trace:i

Tracel: 55015
Trace3: --
TRACE I
1 Quasi Peak
1 Quasl Deak
1 Quasi Peak
1 <Quasi Peak
1 Quasi Peak
1 Quami Peak
1 Quasi Peak
1 Quasi Peak
1 Quasi Peak

Result: PASS

__FREQUENCY
L6800 MHz
ao0.

69

161

974,

210
45

| 739

104,
56.

1600 MH=
. 0000 MH=z=
4300 MH=
1200 MH=z
D000 M=
3200 MH=Z
1600 MHz
BOOOD MHz

Trace+ -
7| LEVEL capv)‘-n

La,
L5

ra.

14

17

29

S22

a0

+A2
11,
il.
.74
9.
a.

96
&8

24
73

| berta LIMIT dB )|
~14,
14,
15,

-17

~18
-19

-20

59
7
20

.87
-18.

03

.31
.28
-20.

ns

.26

|
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Conducted emissions measurement
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT L G2, (class I)
Mode of operation: under a normal operating conditions
Measured terminal: power supply, N
Standard: STN EN |IEC 55015
Marker 1 [(T1] et AV Trd LIMITER
®htt 0 4B AUTO fa.94 dapv ReaBW 9 kH=z
INFUT 2 10. 04000000 kHz Meas T 50 me Unit dBpv
S e 100 kHz ‘ T A B EC T T
) ‘ | 100000 | ki
“ SG1
Tk _ , Ll — L M N i
a
n . 1
L “‘\-.\ | 1MA
| [} }-\ 2AV
ar
1
LR ¢ I ]
[ N‘L\J,
4 ! -
i |
I
i ‘
20 —
| .

2 kH=z

30 ME=z
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|

- 1

Tracsl: SE015QP [Trace2:

Tru;?3: racad:

TRACE FREQUENCY LEVEL dBpV

2 Average ! 3.7@29 HE#_ i7.00
1 Quasi Peak 294 .0000 kH=z 51.13
1 Quasai Pealk 652.%200 kHK=z 78.48
2 Average 3.4340 MhEz 35.24
1 Quasi Peak 32.5940 MH=z 44.98
2 Averaqe 530.0000 kHz 1% .97
i Quasi Peak 3.4260 MH= 43_40
1 Quasi Peak 530.0000 kH=z 42_23

| pEzra Lrimir as |

|
|
|
|
|

|

-8
-9
-9

-10.

-12.
.60
.76

-12
=13

59
27
42
-
01
¢z

Result: PASS
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Conducted emissions measurement

EUT: Luminaire for road and street lighting
Type: MARUT G2/ MARUT L G2, (class )
Mode of operation: under a normal operating conditions
Measured terminal: power supply, L
Standard: STN EN IEC 55015
Marker 1 [T1] Dec AV Txd LIMITER
@ Mttt O dB AUTO A5 .07 dBpVv ReaBW 9 kH=
INPUT 2 10.04000000 kHz Meaa T 50 me Unic dagyv
130 v e
10 kHz 100 kHz (2 Mz, [pyb || 10 ME=, Loy
11e)-Frossep——— O I B et
\
BGT.
100 - +- ]
4 |
|
10 __. 1M
I 2AY
XQF
T LAV

9 kH=z 30 ME=z
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e T R R N Y A R P

Tracel: 55015QP
Traceld: -
reace | rmecumwey

2 Average 3.35:&0 MH =
1 Quasi Peak | 294.0000 kiz
1 Quasi Peak 3.5740 MH=z
2  Average 3,3220 MH=z
¢ Average 530.0000 kH=z
1 Quasi Peak 3.3620 MHz
1 Quasi Peak 64.9200 xMz
2 Average 946 .0000 kHz
X1 Quasi Peak 546 .0C00 KH=z

Result;: PASS

Trace2:

Traced:

_| LEVEL dBpv

S5015AV

|
|
|

37,
54Q.
45
15
15,
43.
75

4%,

50
62

.HE
.BS5

O&
B4

46
33

72
18

-8.41%
-9 .78
=10.12
-10.14
-10.493
=12.15
-12.15
=12.27
-14.81

| oELTA LIMTT 4B |
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Radiated electromagnetic disturbances

EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT L G2, (class I)
Mode of operation: under a normal operating conditions
Loop antenna plane:  x
Standard: STN EN IEC 55015
® Det QP Trad LOOP
Y Attt 30 4B Ro=sw 9 kk=z
INPUT 2 Moas T 50 me Unit dBEpA
. 10 kHz ‘ | 100 kH=z 1 MH=z 10 MHz
bl S e e M
B b R
i \ |
i \ 1A
&0 i I \\‘ | l - —{ 2MA
™~ ]
0 A e o i
I
ol 1t l \«-\;-— —t—t—1—H11- ——
| | \\
AoH—— f \\- i
i‘ "
40 Lﬂ"\ 1
: _ I ‘*\M | |
- I‘ ' whw"m PO . ..!'-"""FWAMW
) | |
1 ! | |
] mil
RUTRI L |
- T ‘
“ | 1 11 |
o kH= 30 Misz

Result: PASS
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Radiated electromagnetic disturbances
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT L G2, (class I)
Mode of operation: under a normal operating conditions
Loop antenna plane: vy
Standard: STN EN IEC 55015
Dets QP Trd LOGOP
@ Rttt 30 dB Reanw 9 kHz
INPUT 2 Meas T 50 ms Unit dBuA
19T whz 100 kHz 3 1 Mz 10 MHz
|
b .
2o ‘i | ]s6GL
\ | ]
20f- S T B S - — _
N R |
GO —_— 4 — IMA
| - | |
50 — - .i- = \“\‘ - :, SE —
a0 - -\—\ -]
\\..\ \r |
A0f-1— — T
” | SHi}
10 - — -
| | 1 1
\ \ e W5 )—;‘ \"‘r’-"’\-\
o |'l : I S (N 4:1“;‘3[5 MMBA;:’L&L ~1 ] "
ol ML | |
- I 1Rl ' '
s w\h 1 [ ‘
20 SN RESL - st b bt
30 | ! - gee
g kHz 10 ME=z

Result: PASS
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Radiated electromagnetic disturbances

EUT:; Luminaire for road and street lighting
Type: MARUT G2 / MARUT L G2, (class |)
Mode of operation: under a normal operating conditions
Loop antenna plane: =z
Standard: STN EN IEC 55015
Det QP Trd Loop
® ATt 30 4B ReaBW 9 kH=z
INPUT 2 Mean T 50 ms Unic dBui
MU on= 100 kHz T T 1T T2 sm= [ | | ||l1o mmz
T L —r 1
\ !
8 - “
I\ | ‘
o -J- \ - | - — e B
, 1MA
d1 \ | e
. 28 N - 1 .
™ Bl
aof- N - ‘\.,i‘ - ‘r
ic . 7\\\ 1 '
i "~ #
20 : | - ! \'é 1 —
CLTIT 4w |
10 ; I - Pt%N. -
|
o l‘ N’LM\' LL*!\.A-A RM'L.HJM.V'JV*“-( ;HM\

T ‘ |
LN {(FI‘ | ? |-

~-20)-4- -

ra
P~
-
._=-:-:,_‘

9 kHz 30 MH=

Result: PASS
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Electromagnetic field measurement
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT XL G2, (class I)
Mode of operation: under a normal operating conditions
Antenna position: horizontal
Standard: STN EN IEC 55015
A Det QP Trd Bilogl02Z
2) Acc 0 dB AUTO ResBM 120 kHz
Fraamp INPUT 2 Meas T 50 ms Unit dapv/m
i oo wuz ; I Gtz
4 Oy . ; i
s ‘ T } 1
i !
! -
I Iz
L T |
|
" || , o
: (. ; |
| I L \/\ /‘L ] ’wa
A A o ] |
s | gy’ |
W, A | Y
10 L 2 o o
Y

20 MH=z
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Tracel: 55015 Trace2;

Tracel: o _7 ) .;'i‘xac:c:rz & .

| TRACE_ | Feequemcy | LEVEL &Bpv/m | DELTA LIMIT 4B |
1 Quasi Peak | 159.0000 MHz || 17.87 | -12.32
1 Quasi Pealk 153 .8200 MH=z 15.14 -14.85%
1 Quasi Peak | 92 .9600 MHz 13.57 -16 .42

Result: PASS
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Electromagnetic field measurement
EUT: Luminaire for road and street lighting
Type: MARUT G2/ MARUT XL G2, (class I)
Mode of operation: under a normal operating conditions
Antenna position: vertical
Standard: STN EN IEC 55015
1 Det QP Trd Bllecgicz
® Att 0 dB AUTO ResAM 123 kHz=
Preamp INPUT 2 Meas T S0 ms Unitc dBuv/m
N 100 MHzZ [ ! 1 GH=z
40 :
[ | ]set
N | ] i
| .
=S5 — - ¥ 1: !
‘ i =0P
20 S N l
3 \‘ ﬂ{‘i)[
' NY |
. A L _ v !
o []
!
10
| |
o ; | = o .
! ! |
.5 | ! ] l
30 MH=z

1 GRz
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Am

Tracel: 55018 [Tracez:

Trace3: T — ”]‘1"71r'r-4 o
T rmace | FREQUENCY | LEVEL dsuv/m
1 guast Peak  30.0000 MHz l 17.04 -10,
1 Quasi besk 1.2200 MU=z : 14 .55 -15
& § Quasi DPeaj 175 _.7200 MHz , l14.12 -15
1 Quani: Peal 386.3000 MH= 19.55 -17

Result: PASS

95

.44
.87

44

[ DELTA LIMIT dB |
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Conducted emissions measurement
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT XL G2, (class |)
Mode of operation: under a normal operating conditions
Measured terminal: power supply, N
Standard: STN EN IEC 55015
/ Marker 1 [T1] Det AV Trd LIMITER
® Akt 0 dB AUTO 91.71 48V ResBW 9 kH=z
INPUT 2 10.04000000 kH= Meas T 50 ms Unit dBuv
HTe s : | | 200 ku=z [ 1 MHZ P, || 10 Mz,
110 Fsorsap | |'-ﬁ— ‘ I 1000 et
i | | SGT
- N A . .- -
| |
F 5 |
90 1 b .
' ﬂ‘\“w I ' E .
L ! ‘1 o AV
h ‘ | l =OP
7084 | \-L L { 1 - e
11 |
&0 { J‘ :/\J | 1 ] —r— 1
! 1 ke T
5.;..,_,_____% h/ - “!4__*:‘]}:\ —{ g ; 1l
. ol
10 l * f FM e it 7 I ' ’Pk‘ : X
LD LI .rh‘{\#“ [\
301+ 1 U Ul L 1 T ' e e
bk YA
a0 - i -
| | !
| !
10— - E—
. i t
o | [ 1iH
9 ki=z

A0 MHz
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Tracel: 550150F |Trace2: 55018AY
Trace3: - ) E"!."r:n:e_-jﬁ: - ) _ ) )
' 'n_uu::s: S FREQUENCY | LEVEL &Rpv | DELTA LIMIT dB
2  aAverage 3.1580 MHz | 40.69 -5.30
2 Average 502 .0000 kH=z l 40.45 ~-5,54
Z  Average ‘ 3.2800 MHz l 39.00 -6.9%
2  Average 332.0000 kHz 42,52 -7.02
1 Quasi Peak 3.1580 MHz 48.93 -7.06
1 Quasl Peak 506.0000 kHz a8, 44 -97.88 '
1 Quasi Peak 3. AB20 MH= 4684 -9.158 f
2  Averagqe 1.5380 MH= 16.45 -9.54
2 Quasai Peak | 1.8540 MU= 45.75 | -10.24
1 Quasi Peak ! 53.6400 KHz L 78,98 -10.37
1 Cuasi Peak 1.0940 MHZ | as.2z -10.78
|1 Quasi Peak I 334 . 0000 kHz 48.53 -10.82
2

hverage i 932.0000 kHz 35.05 -10.94

Result: PASS
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Conducted emissions measurement

ELLT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT XL G2, (class )
Mode of operation: under a normal operating conditions
Measured terminal: power supply, L

Standard: STN EN IEC 55015

Marker 1 [T1] Dec AV Trd LIMITER
Attt 0 dBR AUTO 30,04 dapv ReaBY 9 kH=

INPUT 2 12. 04000000 kK= Maas T 50 ma Unit dBuV
120

10 kHz 100 kHz Pl maz p, [ 10 ME=z,,

1100-b50158P— ! == — I { [ L HOLORNOOCOD | ek
[ |

’ BGL

o | T

|
|
100 t

a0

a9

xQF

70

| oAV

s

S0

aa

LB

aa

=
P

14—

9 kH= 30 MHz
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Tracel: 5501500 [ Trace?: ES01S5AY

Tracel:  --- fTr&«:_-e-.-u-. -

_ TRACE |  rFrEQUENCY | LEVEL dBpv | DELTA LIMIT dB |
2 Average 510.0000 kHz 490.65 {-s.3s |
2 RAverage . 3.0020 MH=z 40.28 -5.71 .
2 Average 3.7460 MH=z | 40.00 -5.98

1 Quasi Peak | 3.3260 MHz | 42.37 -6.62

2 Average % 682.0000 kHz 34.93 ~7.06 1
2 Averags | 12500 MMz 18.31 -7.68 }
1 Quani Peak 1.5420 MMz 47.97 -8.02 ‘
1 Quani Peak 1.0880 MHz 17.75 -8.24 |
1 Quasi Peak §7R,0000 Xilz 47,74 -8.75 |
1 Quasi Peak 3,7420 MHzZ 47.20 -8.79 !
2  Nverage 342.0000 kH=z 40,18 -d.98

1 Quasi Peak 54,1200 kHz 80,30 -8.97 '
1 Quasi Peak 258, 0000 kH=z 47 .38 -14.10 |

Result: PASS
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Radiated electromagnetic disturbances
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT XL G2, (class I)
Mode of operation: under a normal operating conditions
Loop antenna plane:
Standard: STN EN |IEC 55015
1.OOR
® Aate 30 4B
aBun
100~ ™ y
10 kH=z 100 kHz !
30 503 5_ i J
B0 \'\ ' at.
|
, \\ | )
(1= \\.‘ IMA
50
& OH S —
30t
: T |
2 .
l.
10 ;
»JA‘W”!»\ ey P
of-4———v1- —
1¢ Y f1
-240 l
W
LT ) — :
9 kH= 30 MH=z

Result: PASS
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Radiated electromagnetic disturbances
EUT: Luminaire for road and street lighting
Type: MARUT G2 / MARUT XL G2, (class I)
Mode of operation: under a normal operating conditions
Loop antenna plane: y
Standard: STN EN IEC 55015
A Dac QP Txd LOGP
(& Att 30 4B Resaw 2 kHz
INPUT 2 Meas T 50 ms Unit dBpa
T 00 xHz | | | || ] wHz 7T Mez
*rEsois i T
\
B \ | SCT
W
ol A | - .
& Q- —— - —l- S FRE \_ = B S, - l- dr -4 - : ;‘::
| ST T
J LN |
4 0Of e b i \.\ = - S
| ‘*\ |
b . |
20 - -[ - ."\, - . \ : ’[ —
|
NI F ”"ﬂ‘ayh. .
J ) 1T 1
™ ! -, oye
) L ;rtl l LNLI"/’. doed E{M"“‘*W‘ G T TR l‘"!“___ﬁ
\ T 1
\TJ \'l J"*M J il | l\
- 1044 ' 4 ++ .}l : . ——g ]
F Rdlliline T T
| | | \
-20 - B : ' | . H
-l { L |
9 kH=z

Result: PASS

39 MH=




Result: PASS
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Radiated electromagnetic disturbances
EUT: Luminaire for road and street lighting
Type: MARUT G2 /{ MARUT XL G2, (class I)
Mode of operation: under a normal operating conditions
Loop antenna plane: z
Standard: STN EN IEC 55015
& Det QP Trd LOOP
@ ALt 30 dB ResBW 9 kH=
INPUT 2 Mean T 50 mz Unit dBLuR
MO e 100 kHz [ [ ]i il-m:- 10 MEz
bl | T ‘ !
Ai .l“i — s|art
| |
= _ 1 | |
) \ | |
50t \‘\ 1 —~ 1 — —f TMA
< } |
SC‘"—* — — — —-_?\—\R_LK_—_ 1T T A = .
1
P N I 4 | - \\.\.ﬁ_u $ -
i P
e -1 \\ | l
20 _l S l\ : I ~ !
4 B \“’!‘“«f |
|
L i i ‘;NJ'I i
| f rl po. A
trw}\\ ]\ A J P “"'lf'hh‘;“w.u. el —M-’"’r"‘ﬁl‘t’r“ = -
W AN TTTE | B K
h-\f“ \\ I rh il |
-10 ‘“‘
]
20 ! " 7
ac ! | | | ;
& kHz 30 MH=
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Harmonics — Class-C per EN/IEC61000-3-2

EUT: Marut S G2 Test category: Class-C

Test Result: Pass Source qualification: Normal

Current & voltage waveforms

300
g 200 é
£ 100 g
< o 2
c <
o -100 ¢
5 7]
3 200 <~

-300

Harmonics and Class C limit line European Limits

Current RMS(Amps)
o
o
(8) ]

4 8 12 16 20 24 28 3'2 36 40
Harmonic #

Test result: Pass Worst harmonic was #11 with 32.79% of the limit.
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Current Test Result Summary
EUT: Marut S G2
Test category: Class-C
Test Result: Pass Source qualification: Normal
THC(A): 0.02 I-THD(%): 7.50 POHC(A): 0.003 POHC Limit(A): 0.022
Highest parameter values during test:
V_RMS (Volts): 229.48 Frequency(Hz): 50.00
I_Peak (Amps): 0.374 I_RMS (Amps): 0.231
|_Fund (Amps): 0.230 Crest Factor: 1.634
Power (Watts): 51.5 Power Factor: 0.973
Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status
2 0.001 0.005 27.8 0.002 0.007 21.92 Pass
3 0.013 0.067 19.0 0.014 0.100 1402 Pass
4 0.001
5 0.007 0.023 30.1 0.007 0.034 2113 Pass
6 0.001
7 0.005 0.016 31.2 0.005 0.024 22.07 Pass
8 0.000
9 0.004 0.011 39.0 0.005 0.017 27.33 Pass
10 0.000
11 0.003 0.007 46.7 0.003 0.010 32.74 Pass
12 0.000
13 0.001 0.007 16.8 0.001 0.010 1315 Pass
14 0.000
15 0.003 0.007 40.4 0.003 0.010 28.10 Pass
16 0.000
17 0.002 0.007 25.6 0.002 0.010 18.23 Pass
18 0.000
19 0.002 0.007 26.5 0.002 0.010 19.15 Pass
20 0.000
21 0.001 0.007 14.4 0.001 0.010 10.52 Pass
22 0.000
23 0.001 0.007 11.9 0.001 0.010 8.86 Pass
24 0.000
25 0.001 0.007 141 0.001 0.010 10.18 Pass
26 0.000
27 0.000 0.007 51 0.000 0.010 4.06 Pass
28 0.000
29 0.001 0.007 16.1 0.001 0.010 1194 Pass
30 0.000
31 0.000 0.007 7.0 0.001 0.010 532 Pass
32 0.000
33 0.000 0.007 7.0 0.001 0.010 532 Pass
34 0.000
35 0.001 0.007 174 0.001 0.010 1247 Pass
36 0.000
37 0.001 0.007 7.9 0.001 0.010 587 Pass
38 0.000
39 0.001 0.007 10.6 0.001 0.010 8.02 Pass
40 0.000

Note: Dynamic limits were applied for this test. The highest harmonics values in the above table may not occur at the same

window as the maximum harmonics/limit ratio.
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Voltage Source Verification Data

EUT: Marut S G2
Test category: Class-C

Test Result: Pass Source qualification: Normal
Highest parameter values during test:
Voltage (Vrms): 229.48 Frequency(Hz): 50.00
I_Peak (Amps): 0.374 I_RMS (Amps): 0.231
I_Fund (Amps): 0.230 Crest Factor: 1.634
Power (Watts): 51.5 Power Factor: 0.973
Harm# Harmonics V-rms Limit V-rms % of Limit Status
2 0.142 0.459 31.02 OK
3 0.541 2.065 26.18 OK
4 0.107 0.459 23.34 OK
5 0.050 0.918 5.47 OK
6 0.138 0.459 30.02 OK
7 0.056 0.688 8.18 OK
8 0.037 0.459 8.06 OK
9 0.024 0.459 5.32 OK
10 0.035 0.459 7.7 OK
11 0.015 0.229 6.41 OK
12 0.021 0.229 9.11 OK
13 0.020 0.229 8.63 OK
14 0.019 0.229 8.09 OK
15 0.014 0.229 6.03 OK
16 0.020 0.229 8.67 OK
17 0.013 0.229 5.85 OK
18 0.017 0.229 7.39 OK
19 0.009 0.229 4.02 OK
20 0.018 0.229 7.78 OK
21 0.009 0.229 3.76 OK
22 0.013 0.229 5.80 OK
23 0.008 0.229 3.65 OK
24 0.008 0.229 3.69 OK
25 0.008 0.229 3.64 OK
26 0.011 0.229 4.68 OK
27 0.007 0.229 3.19 OK
28 0.007 0.229 3.05 OK
29 0.008 0.229 3.33 OK
30 0.006 0.229 2.70 OK
31 0.004 0.229 1.85 OK
32 0.007 0.229 3.25 OK
33 0.007 0.229 2.84 OK
34 0.005 0.229 2,36 OK
35 0.003 0.229 1.33 OK
36 0.004 0.229 1.92 OK
37 0.006 0.229 243 OK
38 0.004 0.229 1.74 OK
39 0.005 0.229 2.25 OK

40 0.005 0.229 2.31 oK
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EUT: Marut M G2

Harmonics — Class-C per EN/IEC61000-3-2

Test category: Class-C

Test Result: Pass

Current & voltage waveforms
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Test result: Pass

Source qualification: Normal

European Limits
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Worst harmonic was #9 with 49.22% of the limit.
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Current Test Result Summary
EUT: Marut M G2
Test category: Class-C
Test Resuit: Pass Source qualification: Normal
THC(A): 0.02  |-THD(%): 6.52 POHC(A): 0.003 POHC Limit(A): 0.032
Highest parameter values during test:
V_RMS (Volts): 229.40 Frequency(Hz): 50.00
I_Peak (Amps): 0.525 I_RMS (Amps): 0.336
I_Fund (Amps): 0.335 Crest Factor: 1.575
Power (Watts): 75.5 Power Factor: 0.980
Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status
2 0.001 0.007 19.9 0.002 0.010 19.39 Pass
3 0.007 0.098 7.3 0.009 0.148 5.80 Pass
4 0.001
5 0.007 0.033 19.4 0.007 0.050 13.59 Pass
6 0.000
7 0.012 0.023 53.0 0.013 0.035 36.26 Pass
8 0.000
9 0.012 0.017 72.5 0.012 0.025 4922 Pass
10 0.000
11 0.006 0.010 59.2 0.006 0.015 4019 Pass
12 0.000
13 0.003 0.010 34.8 0.004 0.015 2472 Pass
14 0.000
15 0.002 0.010 21.8 0.002 0.015 15.61 Pass
16 0.000
17 0.002 0.010 215 0.002 0.015 15.42 Pass
18 0.000
19 0.001 0.010 12.7 0.001 0.015 9.02 Pass
20 0.000
21 0.001 0.010 11.7 0.001 0.015 8.56 Pass
22 0.000
23 0.001 0.010 9.3 0.001 0.015 6.62 Pass
24 0.000
25 0.001 0.010 11.9 0.001 0.015 8.38 Pass
26 0.000
27 0.001 0.010 10.2 0.001 0.015 746 Pass
28 0.000
29 0.000 0.010 341 0.000 0.015 2.51 Pass
30 0.000
31 0.001 0.010 9.7 0.001 0.015 6.77 Pass
32 0.000
33 0.002 0.010 16.6 0.002 0.015 11.39 Pass
34 0.000
35 0.001 0.010 6.7 0.001 0.015 472 Pass
36 0.000
37 0.002 0.010 171 0.002 0.015 1210 Pass
38 0.000
39 0.000 0.010 4.8 0.001 0.015 3.67 Pass
40 0.000

Note: Dynamic limits were applied for this test. The highest harmonics values in the above table may not occur at the same

window as the maximum harmonics/limit ratio.
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Voltage Source Verification Data

EUT: Marut M G2
Test category: Class-C

Test Result: Pass Source qualification: Normal
Highest parameter values during test:
Voltage (Vrms): 229.40 Frequency(Hz): 50.00
| Peak (Amps): 0.525 I_RMS (Amps): 0.336
I_Fund (Amps): 0.335 Crest Factor: 1.575
Power (Watts): 75.5 Power Factor: 0.980
Harm# Harmonics V-rms Limit V-rms % of Limit Status
2 0.141 0.459 30.65 OK
3 0.536 2.064 25.95 OK
4 0.106 0.459 23.08 OK
5 0.046 0.917 5.04 OK
6 0.110 0.459 24.01 OK
7 0.051 0.688 7.37 OK
8 0.036 0.459 7.89 OK
9 0.025 0.459 5.54 OK
10 0.036 0.459 7.76 OK
11 0.013 0.229 566 OK
12 0.022 0.229 9.67 OK
13 0.020 0.229 8.83 OK
14 0.012 0.229 5.38 OK
15 0.013 0.229 5.64 OK
16 0.020 0.229 8.86 OK
17 0.013 0.229 5.72 OK
18 0.018 0.229 7.7 OK
19 0.009 0.229 3.88 OK
20 0.017 0.229 7.50 OK
21 0.008 0.229 3.67 OK
22 0.014 0.229 5.96 OK
23 0.009 0.229 3.99 OK
24 0.008 0.229 3.67 OK
25 0.009 0.229 3.98 OK
26 0.011 0.229 5.01 OK
27 0.008 0.229 3.50 OK
28 0.007 0.229 3.1 OK
29 0.008 0.229 3.32 OK
30 0.007 0.229 3.20 OK
31 0.005 0.229 2.36 OK
32 0.008 0.229 3.41 OK
33 0.007 0.229 3.12 OK
34 0.005 0.229 2.38 OK
35 0.004 0.229 1.82 OK
36 0.005 0.229 2.01 OK
37 0.005 0.229 2.30 OK
38 0.005 0.229 2.04 OK
39 0.005 0.229 2.39 OK
40 0.006 0.229 248 OK
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Harmonics — Class-C per EN/IEC61000-3-2

EUT: Marut LG2
Test category: Class-C

Test Result: Pass Source qualification: Normal

Current & voltage waveforms
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Test result: Pass Worst harmonic was #9 with 54.97% of the limit.
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Current Test Result Summary (Run time)
EUT: Marut L G2
Test category: Class-C
Test Result: Pass Source qualification: Normal
THC(A): 0.03  I-THD(%): 7.40 POHC(A): 0.005 POHC Limit(A): 0.034
Highest parameter values during test:
V_RMS (Volts): 229.46 Frequency(Hz): 50.00
I_Peak (Amps): 0.534 I_RMS (Amps): 0.357
|_Fund (Amps): 0.356 Crest Factor: 1.498
Power (Watts): 81.2 Power Factor:  0.992
Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status
2 0.001 0.007 18.7 0.002 0.011 15.90 Pass
3 0.011 0.106 10.2 0.012 0.159 7.73 Pass
4 0.001
5 0.003 0.036 7.7 0.003 0.053 6.28 Pass
6 0.001
7 0.012 0.025 47.5 0.012 0.037 32.64 Pass
8 0.000
9 0.014 0.018 80.9 0.015 0.027 54.83 Pass
10 0.000
1 0.008 0.011 78.9 0.009 0.016 53.86 Pass
12 0.000
13 0.006 0.011 53.6 0.006 0.016 3713 Pass
14 0.000
15 0.007 0.011 64.6 0.007 0.016 4423 Pass
16 0.000
17 0.005 0.011 45.6 0.005 0.016 31.21 Pass
18 0.000
19 0.003 0.011 274 0.003 0.016 18.90 Pass
20 0.000
21 0.003 0.011 271 0.003 0.016 19.15 Pass
22 0.000
23 0.003 0.011 25.5 0.003 0.016 17.49 Pass
24 0.000
25 0.000 0.011 3.6 0.001 0.016 3.23 Pass
26 0.000
27 0.001 0.011 11.0 0.001 0.016 8.19 Pass
28 0.000
29 0.001 0.011 12.6 0.001 0.016 9.33 Pass
30 0.000
31 0.001 0.011 9.3 0.001 0.016 6.72 Pass
32 0.000
33 0.002 0.011 17.9 0.002 0.016 1240 Pass
34 0.000
35 0.002 0.011 16.0 0.002 0.016 11.08 Pass
36 0.000
37 0.001 0.011 5.9 0.001 0.016 5.07 Pass
38 0.000
39 0.001 0.011 9.4 0.001 0.016 6.68 Pass
40 0.000

Note: Dynamic limits were applied for this test. The highest harmonics values in the above table may not occur at the same

window as the maximum harmonics/limit ratio.
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Voltage Source Verification Data

EUT: Marut L G2
Test category: Class-C

Test Result: Pass Source qualification: Normal
Highest parameter values during test:
Voltage (Vrms): 229.46 Frequency(Hz): 50.00
I_Peak (Amps): 0.534 [_RMS (Amps): 0.357
I_Fund (Amps): 0.356 Crest Factor: 1.498
Power (Watts): 81.2 Power Factor:  0.992
Harm# Harmonics V-rms Limit V-rms % of Limit Status
2 0.142 0.459 31.01 OK
3 0.550 2.065 26.63 OK
4 0.080 0.459 17.51 OK
5 0.046 0.918 5.03 OK
6 0.143 0.459 31.1 OK
7 0.053 0.688 7.67 OK
8 0.041 0.459 8.88 OK
9 0.024 0.459 5.26 OK
10 0.028 0.459 6.01 OK
11 0.014 0.229 6.17 OK
12 0.021 0.229 8.95 OK
13 0.020 0.229 8.66 OK
14 0.022 0.229 9.58 OK
15 0.011 0.229 4.59 OK
16 0.024 0.229 10.31 OK
17 0.014 0.229 6.31 OK
18 0.018 0.229 7.97 OK
19 0.010 0.229 4.26 OK
20 0.013 0.229 5.56 OK
21 0.011 0.229 4.58 OK
22 0.010 0.229 4.23 OK
23 0.010 0.229 4.45 OK
24 0.007 0.229 3.04 OK
25 0.009 0.229 412 OK
26 0.011 0.229 4.7 OK
27 0.007 0.229 2.93 OK
28 0.009 0.229 4.05 OK
29 0.007 0.229 3.00 OK
30 0.007 0.229 3.06 OK
31 0.006 0.229 2.51 OK
32 0.006 0.229 265 OK
33 0.006 0.229 2.52 OK
34 0.004 0.229 1.81 OK
35 0.004 0.229 1.57 OK
36 0.004 0.229 1.79 OK
37 0.005 0.229 2.22 OK
38 0.003 0.229 1.30 OK
39 0.004 0.229 1.59 OK
40 0.005 0.229 2.32 OK
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Harmonics — Class-C per EN/IEC61000-3-2

EUT: Marut XL G2
Test category: Class-C

Test Result: Pass Source qualification: Normal

Current & voltage waveforms
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Test result: Pass Worst harmonic was #11 with 43.01% of the limit.
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Current Test Result Summary
EUT: Marut XL G2
Test category: Class-C
Test Result: Pass Source qualification: Normal
THC(A): 0.05  I-THD(%): 5.94 POHC(A): 0.010 POHC Limit(A): 0.075
Highest parameter values during test:
V_RMS (Volts): 229.40 Frequency(Hz): 50.00
I_Peak (Amps): 1.273 I_RMS (Amps): 0.800
I_Fund (Amps): 0.796 Crest Factor: 1.601
Power (Watts): 180.5 Power Factor: 0.985
Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status
2 0.001 0.016 7.5 0.002 0.024 8.33 Pass
3 0.022 0.235 9.3 0.024 0.353 6.85 Pass
4 0.001
5 0.016 0.080 20.7 0.017 0.119 14.65 Pass
6 0.001
T 0.020 0.056 35.2 0.021 0.084 24.87 Pass
8 0.000
9 0.020 0.040 51.4 0.021 0.060 35.54 Pass
10 0.001
11 0.015 0.024 61.1 0.015 0.036 42.84 Pass
12 0.000
13 0.012 0.024 50.8 0.012 0.036 34.84 Pass
14 0.000
15 0.010 0.024 43.0 0.011 0.036 29.69 Pass
16 0.000
17 0.004 0.024 18.2 0.004 0.036 12.54 Pass
18 0.000
19 0.007 0.024 28.5 0.007 0.036 19.90 Pass
20 0.000
21 0.005 0.024 19.6 0.005 0.036 13.89 Pass
22 0.000
23 0.004 0.024 18.2 0.005 0.036 1293 Pass
24 0.000
25 0.001 0.024 51 0.002 0.036 4.20 Pass
26 0.000
27 0.004 0.024 16.4 0.004 0.036 11.88 Pass
28 0.000
29 0.003 0.024 13.4 0.003 0.036 9.29 Pass
30 0.000
31 0.002 0.024 6.5 0.002 0.036 512 Pass
32 0.000
33 0.004 0.024 17.0 0.004 0.036 11.86 Pass
34 0.000
35 0.002 0.024 8.6 0.002 0.036 6.37 Pass
36 0.000
37 0.003 0.024 13.3 0.003 0.036 933 Pass
38 0.000
39 0.003 0.024 12.2 0.003 0.036 8.79 Pass
40 0.000

Note: Dynamic limits were applied for this test. The highest harmonics values in the above table may not occur at the same

window as the maximum harmonics/limit ratio.
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Voltage Source Verification Data

EUT: Marut XL G2
Test category: Class-C

Test Result: Pass Source qualification: Normal
Highest parameter values during test:
Voltage (Vrms): 229.40 Frequency(Hz): 50.00
|_Peak (Amps): 1.273 I_RMS (Amps): 0.800
| Fund (Amps): 0.796 Crest Factor: 1.601
Power (Watts): 180.5 Power Factor: 0.985
Harm# Harmonics V-rms Limit V-rms % of Limit Status
2 0.142 0.459 30.85 OK
3 0.545 2.064 26.40 OK
4 0.106 0.459 23.18 oK
5 0.057 0.917 6.25 OK
6 0.108 0.459 23.51 OK
7 0.057 0.688 8.28 OK
8 0.033 0.459 7.18 OK
9 0.025 0.459 5.46 OK
10 0.039 0.459 8.42 OK
1 0.013 0.229 5.54 OK
12 0.024 0.229 10.57 OK
13 0.021 0.229 9.22 OK
14 0.013 0.229 5.54 OK
15 0.013 0.229 5.51 OK
16 0.021 0.229 9.16 OK
17 0.014 0.229 6.10 OK
18 0.020 0.229 8.64 OK
19 0.011 0.229 4.92 OK
20 0.018 0.229 7.94 OK
21 0.007 0.229 3.21 OK
22 0.014 0.229 6.12 OK
23 0.011 0.229 4.61 OK
24 0.009 0.229 3.99 OK
25 0.009 0.229 413 oK
26 0.013 0.229 5.85 OK
27 0.011 0.229 4.74 OK
28 0.009 0.229 3.82 OK
29 0.011 0.229 4.72 OK
30 0.008 0.229 3.34 OK
31 0.006 0.229 2.44 OK
32 0.008 0.229 3.70 OK
33 0.012 0.229 5.37 OK
34 0.005 0.229 2.21 OK
35 0.007 0.229 3.21 OK
36 0.006 0.229 2.76 OK
37 0.006 0.229 241 OK
38 0.006 0.229 2.50 oK
39 0.009 0.229 412 OK
40 0.007 0.229 3.03 OK
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Flicker Test Summary per EN/IEC61000-3-3

EUT: Marut S G2
Test category: All parameters (European limits)
Test Result: Pass Status: Test Completed

Parameter values recorded during the test:
Vrms at the end of test (Volt): 229.44

Highest dt (%): 0.00 Test limit (%):
Time(mS) > dt: 0.0 Test limit (mS):
Highest dc (%): 0.00 Test limit (%):
Highest dmax (%): 0.00 Test limit (%):
Highest Pst (10 min. period): 0.000 Test limit:
Highest PIt (2 hr. period): 0.000 Test limit:

EUT: MARUT M G2
Test category: All parameters (European limits)
Test Result: Pass Status: Test Completed

Parameter values recorded during the test:
Vrms at the end of test (Volt): 229.27

Highest dt (%): 0.00 Test limit (%):
Time(mS) > dt: 0.0 Test limit (mS):
Highest dc (%): 0.00 Test limit (%):
Highest dmax (%): 0.00 Test limit (%):
Highest Pst (10 min. period): 0.000 Test limit:
Highest PIt (2 hr. period): 0.000 Test limit:

EUT: Marut L G2
Test category: All parameters (European limits)

Test Result: Pass Status: Test Completed

Parameter values recorded during the test:

Vrms at the end of test (Volt): 229.30

Highest dt (%): 0.00 Test limit (%):
Time(mS) > dt: 0.0 Test limit (mS):
Highest dc (%): 0.00 Test limit (%):
Highest dmax (%): 0.00 Test limit (%):
Highest Pst (10 min. period): 0.000 Test limit:
Highest PIt (2 hr. period): 0.000 Test limit:

EUT: Marut XL G2
Test category: All parameters (European limits)

Test Result: Pass Status: Test Completed

Parameter values recorded during the test:

Vrms at the end of test (Volt): 229.09

Highest dt (%): 0.00 Test limit (%):
Time(mS) > dt: 0.0 Test limit (mS):
Highest dc (%): 0.00 Test limit (%):
Highest dmax (%): 0.00 Test limit (%):
Highest Pst (10 min. period): 0.000 Test limit:
Highest PIt (2 hr. period): 0.000 Test limit:

3.30
500.0
3.30
4.00
1.000
0.650

3.30
500.0
3.30
4.00
1.000
0.650

3.30
500.0
3.30

1.000
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3.30
500.0
3.30
4.00
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Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
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Electrostatic discharge

EUT:

Type:

Mode of operation:
Standard:

MARUT S G2 (class 1) :

Luminaire for road and street lighting

MARUT G2, (class I)

under a normal operating conditions
STN EN 61547 (EN 61000 — 4 — 2)

Direct contact discharge

G ; The level of P
The application site slectrastatic Performance criteria
discharge Fulfilled Required
Metal cover +/- 2KV, +/-4 kV A B
Air discharge
I . The level of -
The application site b u————— Perfarmance criteria
discharge Fulfilled Required
. +/- 2kV; +/-4 KV, +/-
Plastic cover 6 KV, +/-8 kV A B

RESULT: No changes were observed. The EUT verifies criterion A.

MARUT M G2 (class I) :

Direct contact discharge

N . The level of I
The application site olettrostatic Performance criteria
discharge Fulfilled Required
Metal cover +/- 2KV, +-4 kV A B

Air discharge

o ; The level of _
The application site electrostatic Performance criteria
discharge Fulfilled Required
g +- 2KV, +/-4 kV, +/-
Plastic cover 6 KV, +/-8 KV A B

RESULT: No changes were observed. The EUT verifies criterion A.

MARUT L G2 (class |) :

Direct contact discharge

I . The level of —
The application site alectrastatic Performance criteria
discharge Fulfilled Required
Metal cover +/- 2kV; +/-4 KV A B
Air discharge
_ : The level of P
The application site clactroststic Performance criteria
discharge Fulfilled Required
. +/- 2kV; +/-4 kV, +/-
Plastic cover B KV, +/-8 kV A B

RESULT: No changes were observed. The EUT verifies criterion A.
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MARUT XL G2 (class I} :
Direct contact discharge
_— . The level of o
The application site electrostatic Performance criteria
discharge Fulfilled Required
Metal cover +/- 2kV; +/-4 kV A B
Air discharge
5 ; The level of T
The application site elecitostafic Performance criteria
discharge Fulfilled Required
. +/- 2kV; +/-4 kV, +/-
Plastic cover B KV, +/-8 KV A B

RESULT: No changes were observed. The EUT verifies criterion A.
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Immunity to radio-frequency electromagnetic field

EUT: Luminaire for road and street lighting

Type: MARUT G2 , (class I)

Mode of operation: under a normal operating conditions

Standard: STN EN 61547 (EN 61000 —4 — 3)

MARUT S G2 (class |) :

) Performance criteria
Setting - -
Fulfilled Required
Intensity of field: 3Vim
Amplitude modulation: 80%, 1 kHz
Frequency range: 80 — 1000 MHz A A
Polarization of antenna: Horizontal
Orientation of EUT: 0°90°,180°,270°
Intensity of field: 3Vim
Amplitude modulation: 80%, 1 kHz
Frequency range: 80 — 1000 MHz A A
Polarization of antenna: Vertical
Orientation of EUT: 0°90°,180°270°

RESULT: No changes were observed. The EUT verifies criterion A.

MARUT M G2 (class I) :

) Performance criteria
Setting - -
Fulfilled Required
Intensity of field: 3 Vim
Amplitude modulation: 80%, 1 kHz
Frequency range: 80 — 1000 MHz A A
Polarization of antenna: Horizontal
Orientation of EUT: 0°90°180°270°
Intensity of field: 3Vim
Amplitude modulation: 80%, 1 kHz
Frequency range: 80 — 1000 MHz A A
Polarization of antenna: Vertical
Orientation of EUT: 0°90°180°,270°

RESULT: No changes were observed. The EUT verifies criterion A.
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MARUT L G2 (class |) :

Performance criteria

Setting -
Fulfilled Required
Intensity of field: 3Vim
Amplitude modulation: 80%, 1 kHz
Frequency range: 80 — 1000 MHz A A
Polarization of antenna: Horizontal
Orientation of EUT: 0°,90°,180°,270°
Intensity of field: 3Vim
Amplitude modulation: 80%, 1 kHz
Frequency range: 80 — 1000 MHz A A
Polarization of antenna: Vertical
Orientation of EUT: 0°90°180°270°
RESULT: No changes were cbserved. The EUT verifies criterion A.

MARUT XL G2 (class 1) :

Setting

Performance criteria

Fulfilled Required
Intensity of field: 3V/m
Amplitude modulation: 80%, 1 kHz
Frequency range: 80 — 1000 MHz A A
Polarization of antenna: Horizontal
Orientation of EUT: 0°90°180°270°
Intensity of field: 3Vim
Amplitude modulation: 80%, 1 kHz
Frequency range: 80 - 1000 MHz A A
Polarization of antenna: Vertical
Orientation of EUT: 0°90°,180°270°

RESULT:

No changes were observed. The EUT verifies criterion A.
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Fast transients (Bursts)
EUT: Luminaire for road and street lighting
Type: MARUT G2, (class I)
Mode of operation: under a normal operating conditions
Standard: STN EN 61547 (EN 61000 — 4 — 4)
MARUT S G2 (class I) :
Performance criteria
Simulator settings Fulfilled Required
L | N |PE]|L+N | L+PE | N+PE | L+N+PE
Voltage: +/-1 kV
Burst duration: 15 ms
Burst frequency: 5 kHz ALALAL A B B B B
Power lines: AC Power
RESULT: Were observed flashes off. The EUT verifies criterion B.
MARUT M G2 (class 1) :
Performance criteria
Simulator settings Fulfilled Required
L | N |PE]|L+N | L+PE | N+PE | L+N+PE
Voltage: +/-1 kV
Burst duration: 15 ms
Burst frequency: 5 kHz Al R A B A B B
Power lines: AC Power
RESULT: Were observed flashes off. The EUT verifies criterion B.
_MARUTL G2 (class |) :
Performance criteria
Simulator settings Fulfilled Required
L | N |PE|L+N | L+PE | N+PE | L+N+PE
Voltage: +/-1 KV
Burst duration: 15 ms
Burst frequency: 5 kHz AlAlAL & " A B B
Power lines: AC Power

RESULT:

Were observed flashes off. The EUT verifies criterion B.
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MARUT XL G2 (class I) :
Performance criteria
Simulator settings Fulfilled Required
L | N|JPE]L+N | L+PE | N+PE | L+N+PE

Voltage: +-1 kV

Burst duration: 15 ms

Burst frequency: 5 kHz AlALAL A A A B B

Power lines: AC Power

RESULT: Were observed flashes off. The EUT verifies criterion B.
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EUT:
Type:

Mode of operation:

Standard:

Luminaire for road and street lighting
MARUT G2, (class I)

under a normal operating conditions
STN EN 61547 (EN 61000 — 4 - 5)

MARUT S G2 (class ) :

Surge immunity

Settings Performance criteria

Phase | poarity: Score: Fulfilled Required

shift;
Power lines: L-N 90° + 5 A C
Test level: Tkv 270 ° - 5 A C
Power lines: PE 90 ° + 5 A C
Test level 2y 270 ¢ - 5 A C
Power lines: L-PE 90 ° + 5 B c
Test level: 2 kv 270 ° - 5 B C
Power lines: N - PE 90 ° + 5 B C
Test level: 2 kV 270 °© - 5 B C
Power lines: L-N-PE 90 ° + 5 B C
Test level: 2 kV 270 ° = 5 B C

RESULT: Were observed flashes off. The EUT verifies criterion B.

MARUT M G2 (class |) :

Settiﬂgg Performance criteria
ZI':I!;E Polarity: Score: Fulfilled Required
Power lines: L-N 90 ° + 5 B C
Test level: TkV 270 ° - 5 A C
Power lines: PE 90 ° + 5 A C
Test level: 2kV 270 ° _ 5 A C
Power lines: L-PE 90° + S B C
Test level: 2kv 270 ° R 5 B C
Power lines: N-PE 90 ° + 5 B C
Test level: 2kV 270 °© - 5 B C
Power lines: L-N-PE 90 ° + 5 B C
Test level: 2kV 270 ° - 5 B C
RESULT: Were observed flashes off. The EUT verifies criterion B.
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MARUT L G2 (class |) :

Settings Performance criteria
Fhase | Polarty: | Score: | Fulfiled Required
Power lines: L-N 90 ° + 5 A C
Test level: Tkv 270 ° - 5 B C
Power lines: PE 90-° + 5 A C
Test level: 2kV 570° - 5 A c
Power lines: L—PE 90° + 5 B c
Test level: 2kV 270°° - 5 B c
Power lines: N - PE 90 ° + 5 B C
Test level: 2 kV 270° - 5 B C
Power lines: L-N-PE g0 ° + 5 B C
Test level: 2 kv 270 ° - 5 B [

RESULT: Were observed flashes off. The EUT verifies criterion B.

_MARUT XL G2 (class |} :

Settings Performance criteria
Ill:]?fste Polarity: Score: Fulfilled Required
Power lines: L-N 90 ° + 5 A C
Test level: Tkv 270 °© < 5 A c
Power lines: PE 90 ° + 5 A C
Test level: 2kv 270 °© - 5 A C
Power lines: L-PE 90 ° + 5 B C
Test level: 2kV 270 ¢ - 5 B C
Power lines: N-PE 90 ° + 5 B C
Test level: 2 kV 270 ° 5 5 B [
Power lines: L-N-PE 90 ° + 5 B C
Test level: 2kV 270 ° - 5 B C

RESULT: Were observed flashes off. The EUT verifies criterion B.
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Immunity to conducted disturbances, induced by radio-frequency fields

EUT: Luminaire for road and street lighting
Type: MARUT G2 , (class 1)

Mode of operation: under a normal operating conditions
Standard: STN EN 61547 (EN 61000 — 4 — 6)

MARUT S G2 (class I) :

Performance criteria

Setting (power cable)

Fulfilled Required
Signal level: 3V
Amplitude modulation: 80 %, 1 kHz A A
Frequency range : 150 kHz — 80 MHz

RESULT: No changes were observed. The EUT verifies criterion A.

MARUT M G2 (class |} :

Setting (power cable) Performance criteria

Fulfilled Required
Signal level: 3V
Amplitude modulation: 80 %, 1 kHz A A
Frequency range : 150 kHz — 80 MHz

RESULT: No changes were observed. The EUT verifies criterion A.

MARUTL G2 (class I} :

Setting (power cable) Performance criteria

Fulfilled Required
Signal level: 3V
Amplitude modulation; 80 %, 1 kHz A A
Frequency range : 150 kHz — 80 MHz

RESULT: No changes were observed. The EUT verifies criterion A.
MARUT XL G2 (class |) :
. Performance criteria
Setting (power cable
9(p ) Fulfilled Required
Signal level: 3V
Amplitude modulation: 80 %, 1 kHz A A
Frequency range : 150 kHz — 80 MHz

RESULT: No changes were observed. The EUT verifies criterion A.
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Voltage dips, short interruptions and voltage variations immunity

EUT: Luminaire for road and street lighting
Type: MARUT G2, (class I)

Mode of operation: under a normal operating conditions
Standard: STN EN 61547 (EN 61000 — 4 — 11)

MARUT S G2 (class |) :

Simulator setting Performance criteria
Fulfilled Required criteria
Voltage dips: 100 %
Number of periods: 0,5 B B
Number of voltage dips per test: 3
Simulator setting Performance criteria
Fulfilled Required criteria
Voltage dips: 30 %
Number of periods: 10 B C
Number of voltage dips per test: 3

RESULT: Were observed flashes off. The EUT verifies criterion B.

MARUT M G2 (class I} :

Simulator setting Performance criteria
Fulfilled Required criteria
Voltage dips: 100 %
Number of periods: 0,5 B B
Number of voltage dips per test: 3
Simulator setting Performance criteria
Fulfilled Required criteria
Voltage dips: 30 %
Number of periods: 10 B C
Number of voltage dips per test: 3

RESULT: \Were observed flashes off. The EUT verifies criterion B.
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MARUTL G2 (class I) :

Simulator setting

Performance criteria

Fulfilled Required criteria
Voltage dips: 100 %
Number of periods: 0,5 B B
Number of voltage dips per test: 3

Simulator setting Performance criteria
Fulfilled Required criteria

Voltage dips: 30 %
Number of periods: 10 B Cc
Number of voltage dips per test: 3

RESULT: Were observed flashes off. The EUT verifies criterion B.

MARUT XL G2 (class |) :

Simulator setting

Performance criteria

Fulfilled Required criteria
Voltage dips: 100 %
Number of periods: 0,5 B B
Number of voltage dips per test: 3

Simulator setting Performance criteria
Fulfilled Required criteria

Voltage dips: 30 %
Number of periods: 10 B C
Number of voltage dips per test: 3

RESULT: Were observed flashes off. The EUT verifies criterion B.
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8. Photo documentation

"~ MARUT S G2 M03 9k0 740 B144 |
DZ2 G H3S ENEC

MARUT M G2 M03 12k0 740
B141 DZ WO ENEC

Un 220 240050 50 Hz VDG - 7597 Un. 220-240/50-60 Hz VH100 - 7398
Pn- 55 &W IP&E Po. 7 P66
Ta 40..455°C e LED Ta: 40 ... +55°C LED

ELEKTRO-LUNEN, 2.1 0.
75361 Hranice ~ o
made in FL (UMEY

C€ «»

CLEKTRO-LUMEN, 3 r n
75361 Hranice
macs in FU ‘7.:'.1‘-:&

(€ «x

MARUT L G2 LO3 15k0 740 T521
45 S H3S ENEC

MARUT XL G2 M0O3 30k0 740
B141 4 H3S ENEC

Un 220-2400050-50 Hz

VYP109 - 7575 Un: 220-2400/50-60 Hz VP00 - 7402
Fn: 797 IPGE Pn: 177.68W IPG6
Ta: -40 .. +55°C LED Ta: -0 +55°C LED

ELEKTRO-LUNEN, 8. 1. C.
75261 Hranice " "
made in FU unew

C€ &

ELEKTRO LUMEN, s 1. a
78361 Hranice " .
made in EU e

C€ Lx

Label of EUT

g
e TN T T a0 a FTRTT

{ ST

14

——

Equipment under test
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Electromagnetic field measurement

Conducted emissions measurement
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Low frequency emision and flicker test

Burst and surge immunity test
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Test of immunity to radio-frequency electromagnetic field
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Radiated el'éctroanetic disturbances

- The end of the test report -




