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1. BANDYM SUVESTINE
SUMMARY OF TESTS
Test name Mormative dactiments Test reswt
Electromagnetic distirbances:
Disturbance veltage at the mains terminals EM 550152013 FPass
EM 55015201 2/A1:2015
Radiated disturbance EM 550152013 Pass
EN 55015201 3/A1:2015
Harmonic current emission EM 61000-3-2:2014 FPass
Violtage changes, fluctuations and flicker EM 61000-3-3: 2013 Fass
Electromagnetic immunity:
Electrostatic dischange immnity tesd EM 515472009 Pass
EM G100:0-4-2: 2003
Radiated RF electromagnetic field immunitytest | EN 61547: 2008 Pass
EM G1000-4-3: 2006
EM 21000-4-3; 2006041, 2008
EM 5100:0-4-3. 2006082, 2010
Electrical fast transienis/burst immunity test EM 615472008 Pass
EM B1000-4-4.2012
Surges immunily lest EM 613472008 FPass
EN 61000-4-5:2014
“oltage dips and short interruptions immunity EM 615472008 FPass
fest EM 61000-4-11:2004

Motes:

1. The applicant determined the extent of apphed lests,

2. Mo applicant’s representatives witnessed the tests.

3. The reported expanded uncerainty of measurement i stated as the slandard uncefainty of
measurement mulliplied by the coverage factor k = 2, which for a normal distribulion corresponds Lo a coverage

probahbility of approximatehy 55%.
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2. STANDARTY NUORODINIAI ZYMENYS IR ANTRASTES
REFERENCES AND TITLES OF THE STANDARDS

EN 55015:2013

Limits and methods of measurement of radio disturbance characteristics of electrical lighting and
similar equipment (CISPR 13:2013 + 151:2012 + [52:2013).
Amendment: EM 55015201 381:20145.

EN 55032:2015
Electromagnetic compatibility of mullimedia equipment - Emission requirements (CISPR 32:2012).
Corrigendum EM SS0322012/A0C: 2013,

EM G1547: 2008
Equipment for general lighting purposes - EMC immunity requirements ([EC 61547, 200G},

EN 51000-4-2:2009

Blectramagnelic compalibility (EMC) - Part 4-2: Testing and measurement technigues - Elecirostatic
discharge immunity test (IEC 61000-4-2-2008),

EN 61000-4-3:2006

Elecirormagnetic compalibility (EMC) - Part 4-3; Testing and measurement techniques - Radiated,
radio-frequency, electromagnetic field immaunity test (IEC 51000-4-3.2005).

Amendment EM §1000-4-3-2006/081 - 2008,

Amendment EM 61000-4-3-2006/82-2010,

EN 61000-4-4:2012

Blectromagnetic compatibility (EMC) -- Part 4-4: Testing and measurement techniques - Electrical
fast transientburst immunity test (IEC 61000-4-4:2012),

EM 61000-4-5:2014

Electromagnetic compatibility (EMC) - Part 4-5 Tesling and measurement techniques - Surge
irmmunity lest (IEC 61000-4-5:2014).

EMN 61000-4-11:2004

Electromagnelic compatibiity (EMC), Part 4-11: Testing and measurement {echniques, WVollage dips,
shoit nterruptions and valtage varations immunity tests (IEC 61000-4-11:2004).
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3. BANDOMOSIOS |RANGOS (B|) APRASYMAS
DESCRIPTICN OF EGUIPMENT UNDER TEST (EUT)

3.1, APRASYMAS
DESCRIPTION

LED street luminaire MAXFIUx MF-SL-040 s powered from 180-253 VW, S0ME0 Hz mains network.
Max power consumption: 40W.

3.2, BANDOMOSIOS IRANGDS FOTOGRAFIIOS
FHOTOS OF THE EQUIFMENT LMDER TEST
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Fig. 1. Boftom view
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Fig. 2. Top view

Fig. 3. Side view
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4. BANDYMAMS NAUDOTA |RANGA
EQLIFMENT LIZED FOR TESTS
Name Type Serial No Calibration document
Conducted disturbances tests
Rohde&Sehwars 20 Hz = ESU 40 100062 Cerlificale of calibralion
40 GHz test recaiver Mo 45355 D-K-15155-01-01 2018-02
Rohde&Sciwars artificial ESH2-Z5 £004855009 Cerlificate of calibralion
mains nelwiork Ma 372373 D-K-1501 2-01-00 201512
RohdelSchwarz testing software]| Version 9.12.00 .
EMC32
Radiated emissions test — = =
Rohde&Schwarz 20 Hz - ESU 40 100062 Cerlificate of calibration
40 GHz test receiver Ho 45355 D-K-15195-01-01 2018-02
TOK RF Sodutions 30 MHz - HLP-3003 130603 Certificate of calibration
3 GHz log periodic antenna Mo 2010110438
RaohdelSchwar? lesting software| Version 9.12.00 | - -
EMC32
| Harmonic current emission, voltage changes. fluciuations and flicker tests
Spirenberger + Spies test EnY D ASOE00TS Cerfificale of calibration
| system e 15000/PAS 01102 Ho AS801d
Spitzenberger + Spies EMC Version 2.34f | - .
test software
Electrostatic discharge immunity best
EM Tesl electrostatic discharge | ESD30N V1032107411 | Cerlificale of calibration
| generator P30N V1039107412 | Mo 5CE-1028107411-010-U17-ESD20N

Radated radio frequency electromagnetic flield immunity

fest

Agilent Technologies 250 kHz | EB257D US44270408 | Certificate of calibration
= 20 GHz signal generator Mo 1-7257953524-1
EMCO 80 MHz - 2 GHz 144 00035585 Certificate of calibration
broadband log periodic antenna _ Mo 48562 _
Amplifier Research 80 MHz - 250010004, 07533 Certificate of calibration
1000 MHz power amplifier Mo CHS0T A,
Amplifier Research 10 kHz - PM2002 I21670 Certificate of calibralion
100 GHz power maber Mo D18915924
Ampitfier Ressarch 10 kHz = PH200{ 321958
& GHz power head
Amplifier Research 80 MHz - | DCS180A 322196 Certificale of calibration
1 GHz directional coupler _ Mo 027371/01/010
Amplifier Research 100 kHz - FL700G 0339425 Certificate of calibration
6 GHz electnc fiedd probe Mo 2017050 420-1
Amplifier Research field moniter | FM 7004 0339366 -
Ampkilier Research probe FIFO00 0335665
interface
Amplfer Rassarch software Vi 0340646
emcware
Electrical fast transients/burst immuniy test S =
Tegeg multifunction generator | NSG 3060 1478 Cerlificate of calibration
Teseq coupling/decoupling CION 3081 1407 o SC5-1478A407-064-U1 T-NSG 3060/
mbaork CON3I061
Tesedg Software WIN 3000 w1.4.1 - -
| Surges Immunity test
Tegeg multifunction generator | NSG 3040 e0sa Certificates of calibration
- a Ho SCT-3336-5L0-CH100517-CWM3451
Tegeg softwars Wik 3000 vid -

lesls

Vellage dips and shon inlerruptions and valtage vanabions immu

| Tesegmultifunction generator | NSG 3080 1478 Certificate of calibration
Teseg coupling/decoupling CDN 3061 1407 Mo SCS-14781407-064-U17-
nebwork MEGI0ENC DMNI0E1
Teseq automated variable VAR J005-516 | 0648 Certificate of calibration
transformer Mo HOOS08482213
Teseq software WIN 3000 vl.4.1 - -
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5. 5. LAIDININKAIS SKLINDANCIY TRIKDZIY MAITINIMO PRIEIGOJE BANDYMAS 9 kHz - 30 MHz
DAZNIU DIAPAZONE
DISTURBANCE VOLTAGE AT THE MAINS TERMINALS TEST I THE FREQUENCY RAMGE 9 kHz TO 30 MHz

5.1. BANDYMO APRASYMAS

DESCRIPTION OF THE TEST
Block diagram of test sebup
o8 - EUT
=
TR = AN N
g4 m
GRP
EUT - equipment under lest GRP — ground refenence plane
TR = lasl moabar A = power cable

AMMN = atificial maing nadweork

Test setup: table-top equipment
EUT arrangement: 0.4 m from metal loor of semianechoic chamber, 0.8 m from AMN and 20.8 m
from olfver metal surfaces.
EUT power suppht 230 W, 50 HE mainsg nedwork.
EUT operating moade: swilched an.
Disturbances limits &t mains terminals:
= 110 dB{pV) quasi-peak in the frequency range 9 kHz - 50 kHz;
« 50 dBE{u\) - 80 dB(pV) quasi-peak in the frequency range 30 kHz — 150 kHz;
o G6 dB(UV) = 56 dB{UV) quasi-peak and 56 dB(uV) = 46 dB(UV) average in the frequency
range 0,15 MHz - 0,5 MHz,
= 536 dB{uV) quasi-peak and 46 dB{u\) average in the frequency range 0.5 MHz - 5 MHz:
= B0 dEuV) quasi-peak and S0 dB{UV) average in the frequency range 5 MHZ = 30 MHz.

5.2, NORMIMNLAI CORUMENTAI
HORMATIVE DOCUMENTS

EM 55015:2013, EN $5015:2013/A1,2015,

5.3. BANDYMO REZULTATAI
TEST RESULTS

Climatic conditions, test conditions, test equipment and the test results are presented in the annex 1.
Detailed information of equipment used for tests is presented in clausa 4.
Messurement uncerainty; £3.17 dB.

5.4 15VADA
CONCLUISION

Equipment under test complies with the requirements of conducted disturbances al mains tenminals,
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6. TRIKDZIY SPINDULIUOTES BANDYMAS 30 MHz - 300 MHz DAZNIY DIAPAZONE
RADIATED DISTURBAMCE TEST IH THE FREQUENCY RAMGE FROM 30 MHz TO 300 MH:z

6.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

AT
TA
10m 24
uTt
L
FT
0 .. 360
GRP
AC
TR
EUT = equipment under st RT = mtaling table
T = maasuring anierma AC = power cabie
AT — anlenna mast GRP - reference ground plane
TR =lest nesceprer

Test setup: fable-top equipment
Test procedure; specified in clause A1 1 of Table A1 of CISER 32:2012,
EUT powver supply: 230V, 50 Hz mains network,
EUT operating mode: swilched on.
Emission limits:
e 30 dEuviim) Quasi-peak at 10 m in the reguency range 30 MHz = 230 MHz;
s 37 dB(uvim) Quasi-peak at 10 m in the frequency range 230 MHz = 300 MHz

G.2. NORMIMNLAI DORLUMENTAI
HORMATIVE DOCLUMENTS

EN 55015:2013, EN 55015 2013A1:2015,

6.3. BANDYMO REZULTATAI
TEST RESULTS

0.8 m

Climabic conditions, test conditions, test equipment and the test results are presented in the annex 2.
Detailed information of equipment used for tests i5 presented in clause 4.
Measurement uncertainky: £4.7 dB.

6.4, ISVADA

COMCLLISION

Equipment under test complies with the requirements of radiated disturbance.
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. HARMONINILY SROWVIY SPINDULIAVIMO BANDYMAS
HARMOMC CURRENT EMISSION TEST

7.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

AC EUT

L I | ‘
08m
ELIT = equipment under lesd M = m pasueing eguipen el
S = poramr SURplyY AT = mans cable

Tesh setup: table-1op equipmment
Test vollage: 230 W
EUT classification: dlass C b) 1.

7.2. NORMINIAI DOKLUMENTAI
MORMATIVE DOCLMENTS

EN 61000-3-22014.

7.3 BANDYMO REZULTATAI
TEST RESLLTS

Climatic conditions, test conditions, test equipment and the test results are presented in the annex 3,
Detailed information of equipment used for tests is presented in clause 4

7.4, 1I5VADA
COMCLLISICON

The eqguipment under test complies with the requiremenis for harmonic current emission.
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8. |TAMPOS POKYCILY, SVYRAVIMY IR MIRGEJIMO BANDYMAS
WOLTAGE CHANGES, FLUCTUATIONS AND FLICKER TEST

8.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

S+M
AC EUT
L | ‘
0.8m
v
ELIT = equipment under lesd M = m pasueing eguipen el
S = poraRar Supply AC = maing cable

Test setup: table-1op equipmment
EUT power supphy 230 W, 50 Hz.

8.2, NORMINLAI DORUMENTAI
HORMATIVE DOCUMENTS

EN 61000-3-3:2013

8.3. BANDYMO REZULTATAI
TEST RESLALTS

Climabic condifions, test conditions, test equipment and the test results are presented in the annex 4.
Detailed informetion of equiprment used for tests is presented in clause 4,

8.4 ISVADA
COMCLLISION

The eguipment under test complies with the requirements for woltage changes, fluctuations and
flicker,
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9. ATSPARUMO ELEKTROSTATINIAM I1SLYDZIUI BANDYMAS
ELECTROSTATIC DISCHARGE IMMUNITY TEST

8.1, BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

| AP B D

ELIT im
15 (0.5 mem] e
‘x‘ ‘!In s
1‘*-.,‘h_- H.H'm
WP eVl . —
S
L —_— L]

EUT = equipment under best HCP = hodzontal coupling plans
IS = isclation 3eal VCF =~
GRP - ground refenence plans

Test setup: table-top equipment.

EUT power supphy: 230%, 50 Hz mains nebwork. |

EUT operating mode: switched on,

EUT performance assessment method: visual observation of luminous inengity af the lumindire.
Immunity test requirement:

Fort Finanormenan Appicable test lave/! Applicable performance
Crilerion
| Enclosure Electrostalic discharge | 4 k' contact discharge : B
- 10 positiee and 10 negative discharges at the front edge of HCP cpposite the center of 4 sides of EUT;

al the center of verfical edge of WVCP placed on the 4 sides of EUT; at three selected poinis of EUT,

8.2, NORMINIAI DOKUMEMTAI
RORMATIVE DOCUMENTS

EN B1547:2009.
EM 81000-4-2: 2008,

8.3. BANDYMO REZULTATAI
TEST RESLLTS

Clirmatic conditions, best conditions, test equiprment and the test results are presented in the annex 5,
Dretailed information of equipment used for tesis B presented in clauss 4.

Mo performance degradation.

9.4 ISVADA
OO LIS O

The equipment under test complies with the immunity requiremeants (o elecirostatic discharge.



12-15 Bardy iy slaiamla
HEL D W {(¥9.1) PB=6&
e

10. ATSPARUMO SPINDULIUOJAMAM ELEKTROMAGNETINIAM RADIO DAZNIY LAUKUI

80MHz - 1 GHz DAZNIL DIAPAZONE BANDYMAS
RADIATED RADID FREGUENHCY ELECTROMAGHETIC FIELD IMMUNITY TEST IN THE FREGUENCY RANGE FROM
B0 MHE TO 1 GHz

10.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test selup

E— =]
e _:_J'
il -
= =
B} 5
" T —
= ' =
" %
= /W’VWMM\/’M =
RFA J G
M B
ELIT = aquipment undar o5l Fid = porwvar medar AL = anechols chambae
DL = dirgclionsl coLpher G5 = gmrieral o TA =led anlanna
PH = peir bt P = ) el MT = nign conduchng |abis

FFA - radic equancy ampifier

Test setup: fable-top equipmient.

EUT power supphy 230%, 50 Hz mains nebaork,

EUT operating maode: switched on,

EUT performance assessment method: visual obsenvation of luminou s inlensity of the luminaire.
Imnmuwnity test requirement.

Port Fienomenan Appiicable iest Evel Applicable parformance
Criterion
Enclosure Electremagnetic field 3 Wi A
Modulation: 1 kHz, 80 % AM, sine wave
* Field generated with vertical and horizontal antenna polarization from four sides of EUT.

102 HMORMINLAIDOKUMENTAI
HORMATIVE DOCLIMENTS

EMN 5124720008,
EM 81000-4-3: 2006, EMN 61000-4-3:2006/41: 2008, EN 51000-4- 3:2008/A2-2010.

10.3. BANDYMO REZULTATAI
TEST RESLLTS

Clirnatic conditions, test conditions, test equipment and the test results are presented in the annex 6,
Detailed information of egquipment used for besis s presented in clauss 4.

Mo performance degradalion.

10.4. ISVADA
CONCLUSION

The equipment under test complies with the mmunity requirements to radiated BF electromagnetic field,
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11. ATSPARUMO SPARCIAJAM ELEKTRINIAM PEREINAMAJAM VYKSMUI-VORAI BANDYMAS
ELECTRICAL FAST TRANSIENTS/BURST IMMUNITY TEST

11.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

=(.5m G
L 1 m r-
EUT b= CDN
AE T
[ i} ‘
GRP
ELIT = aquipmert undser les! G - generalos
IS - irgulating Suppeet CIOM — coupling-dec cupling retwark
AC — power cabin GRF - ground refemnce plane

Test setup: lable-lop equipment.

EUT powver supphy: 230%, 50 Hz mains nebanork.

EUT operating mode: swilched on,

EUT parformance assassmant method: visual sbservation of luminous intensity of the luminaire,
Irnrnumniby test reguirement;

Port Fhenomanon Appdicable fest kewel Applicable parformance
) _ criterion
B.C, poOwer Burst + 1 k\V {peak, 5/50 ns, 5 kHz) B
_Dwration: 2 min with a positive polarity and a 2 min with a negative polanty pulses.

11.2. NORMIMIAI DORKUMENTAI
HORMATIVE DOCLUMENTS

EM 512472000,
EM 61000-4-4:2012.

11.3. BANDYMO REZULTATAI
TEST RESULTS

Climatic conditions, test conditions, test equipment and the test results are presented in the annex 7.
Detailed information of eguipment used for tests i presented in clause 4.

Mo performence degradation.

11.4. ISVADA,
CORCLILSIOM

The equiprment under Lest complies with the immmunity requirements bo electrical fast transienls/burst at
input a.c power port.
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12. HTEPAHUMU“R&TAHF‘IME BANDYMAS
SURGES IMMUNITY TEST
12.1. BANDYMO APRASYMAS
DESCRIPTICN OF THE TEST
Block diagram of test selup
=05 m r- G
L 1m -
- CDN
EUT
AC I P
[ i} ‘
GRP

ELIT = aquipmient under inst
IS = irguiating suppor
AT = povier cakis

ELIT = aquipmant under tes!
IS ~ inguating suppor]
AT = piwar cable

Test setup: lable-top equipment.

EUT power supply: 230V, 50 Hz mains network

EUT operating mode:. swilched on.

EUT performance assessment metheod: visual ebservation of luminous intensity of the lemnaire.
Irnrmuwnity test requirement;

Port Phenomenor Appicable tesf kvl Applicable performance
criterion
AC power Surge (line Lo ing) £ 1,0 KV ({1,250 pus) ' B
Surge (line to ground) | + 2 0kV{1.2/50 ps) ' B
~ 5 positive polarity pulses at the 90° phase angle and 5 negative polarity pulses 270" phase angle.

12.2. NORMIMIAI DOKUMENTAI
HORMATIVE DOCUMENTS

EM 515472008,
EM 61000-4-5:2006.

12.3. BANDYMO REZLULTATAI
TEST RESILTS

Climatic conditions, best conditions, test aguipment and the test results are presented in the annex &
Detailed information of equipment used for tests is presented in clause 4.
Mo performance degradation.

124 1SVADA
COMCLUSION

The equipment under fest complies with the immunity requirements (o surges at input a.c power port.
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13. ATSPARUMO [TAMPOS KRYCIAMS IR TRUMPIESIEMS PERTRUKIAMS BANDYMAS
VOLTAGE DIPS AND SHORT INTERRUFPTIONS IMMUNITY TEST

13.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test salup

=0.5m G

i
e CON
/ EUT o ¢

1 i
VAR
GRP
EUT - aquipment undes basl CON - coupling/decoupling nadwark
I8 = ingulating support SRP = grownd ref srence plans
G = generator AL = power cable

Test setup: table-fop equipment

EUT powver supphys 230%, 50 Hz mains nebanork,

EUT aperating mode: swilched on,

EUT performance assessment melthod: visual observation of luminous intensity of the luminaire,
Immunity test requirement:

For! Phenomeanon Apphcable tes! evel Applicable performance
criferion
AT poveer Wollage dip 0 % Tor 10 periods =
Short interruptions | 0% for 0.5 peniods B
13,2, NORMIMNIAI DOXKUMERNTAI
HORMATIVE DOCLUMENTS
EMN 615472008,

EN 61000-4-11:2004

13.2. BANDYMO REZULTATAI
TEST RESLATS

Climatic conditions, best conditions, test eguipment and the test resulis are presented in the annex T,
Detailed information of equipment used for tests is presented in clause 4.
Mo performance degradation.

15.4. ISVADA
DOMCLUSION

The equipment under test complies with the immunity requirements Lo voltage dips, shor intermuplions.

Deputy Head of Division Raimeondas Stulas

Vaidolas Stankus, el (+370) 37 334040, fax (+300) 37 211907, e-mail vaidolas sankusm.n
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LAIDININKAIS SKLINDANCIY TRIKDZIY MAITINIMO PRIEIGOJE BANDYMO REZULTATAI
DISTURBANCE VOLTAGE AT THE MAINS TERMIMNALS TEST RESULTS

Common Information
Test Descriphon:
Cperating Condifons:
Ambient conditions:
Test place:
Cperafor Mame:
Test date:

EUT Information
ELUT Mams:
Manufaciurer:
Typrimodel:
Serial Mumber:
Comment:

Leved in dBuW

12
i1

T - -]

B L = R

[ _ ]

L 12

#
L

TEST REPORT

Order No. 2108

Distwbance voltage on mains
Oparated

= 2400 h= 3T%:; p= 101.4xPa
Semianechoic chamber, Kaunas
W.Gudhovas

2018 03 22

LED sireetight
ellow Energy LT
MF-SL-D40

EMCO5813

Full Specimm

N 55015 QP
__'_____:'_
; L ]
)
$

ik 20 30 &0 100k 200300 500 1M M IM SM  TOM 20 30M

Freview Resull 2-AVE
EN 55015 AW
QuasiFeak-QFK

Frequancy n Hz

Preview Resull 1-PEK+s— EN 55015 QP

- MaxzPoak-PK+
®  Average-AVE

-

Average-ANVG
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Final Result QPK
“GuasiPeak | Limit | Margin | Meas. | Bandwidth | Line | PE | Gorr.
{MHz) et || LA | | 3 det [48)
0.009000 | T0.58 @ 110.00 | &9.42 | 10000 | 0.700 N GHD 0.8
0.025000 236 | 11000 | 100.84 | 10000 0.200 L1 | GND 0.2
0.077000 | TL0 | 86.07 |  63.06 | 18000 0.200 M GHD 0.z
I IF| 4405 | Seono 000 | N GHD 0z
0472000 | M | 5607 3.37 | 58000 8000 N GHD 0.2 |
1.082000 | I3 5600 .07 | 58000 9.000 N GHD 0.2 |
1472000 | I8 | SE00 | 1884 | 56000 5.000 M GHD 03
3.094000 | 37.50 | 56.00 | 18.50 | 50000 | 9.000 L1 | GND 0.4
13246000 | JL9E | B0.00 | 27.02 | S600.0 5000 L1__| GND 0.8 |
74386000 | FB57 | 60.00 | 71.43 | 58000 9000 N GND 14
Final_Result AVG
Frequency | Average | Limet | Margin | Meas. | Bandwidth | Line | PE | Gorr.
MHz) et ey | S| el 5 [4B)
0206000 16.06  53.37 | 37.31 | 58000 5.000 N GHD 0.2
0.474000 | 19.00 | 4644 | 27.35 | 0000 5.000 M GHD 0.2
1.082000 | T6.18 | 45.00 | 19.8Z | S800.0 2000 M GHD 0.z
1.6a%000 | ThIr | 4600 | 18.73 | o000 o000 | N GHD ER
3094000 | 75.35 | 46.00 | 70.55 | 5800.0 5000 L1 | GHND [
T 12030000 | T0.00 | 50.00 | ie00.0 | s.000 N GHND 0.7 |
24470000 | I7.42 | S0.00 | 72.58 | 58000 2.000 M GHND 14

Hardware Setup: EMI| conducted\Voltage with 2-line LISN ESH2-Z5 -

[EMI condu
Subrange 1

cted]

Freguency Range:

Recerer:

Signal Path:

LISM:

B kHz - 30 MHz

ESL) 40 [ESL) 40

i@ GPIB0 (ADR 200, SN 100062040, PW 4.43, CAL 20140413
ESIE 28-2line LISN ESHZ-Z5

P 1.0

Cormeclion Table: Cable Tinkl

Comection Table: Cable TME-HZ 10m Nr, 1000E&4

2-line LISW ESH2-Z5

Cormrection Table (Line 0) ESH2-Z5 Mr 880485008 shucoM
Commeclion Table (Line 1k ESH2-Z5 Mr E30485-000 shucaoll
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TRIKDZIY SPINDULIUOTES BANDYMO REZULTATAI

RADIATED DISTURBANCE TEST RESULTS

TEST REPORT
Order No. 2108

Common Information
Test Deseripbion:
Operating Conditions:
Ambient conditions:
Tast placs:

COperator

MHama:

Test date:

EUT Information
EUT Mame:
Blanufachurer;
Typrimode:

Senal Number:
Comiment

Levsd in dBuim

&

T O

L1 o

Gl

'
-~

Radiated disturbances in freguency range 30-300 MHz

Operated

i= 220C; h= 41%; p= 100.7kPa

Orpan area test site (OATS), Dovainonys
V.Gudkovas

201805 23

LED reedlight
Yellow Energy LT
ME-SL-040
EMCO5813

Full Spectrum

EM S5015 Elecinic Fmid "“;ilrgr'glrl 100 m

Lo

20

Bandymy ataskaitos
2 priedas
Annex 2

)

o=+
30

MaxFeak-PK+

E.ﬂ EII:I T.[I Bll] Elﬂﬂllﬂj.l
Fraguenmey im Hz

EM 55015 Electric Field Strangth 10-m&P PK+_CLRWR

QuatiFeak-OFK

200

!.{II oM
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Final Result QPK
(MHz} (dBuim) | (BT =) [kHz) femy (dog) 0B8]
36, 720000 72.70 30,00 7.30 15000.0 120,000 35000 | W 7750 (X
T8, 020000 4.4 30,00 5,56 150000 120,000 5000 | W TR0 i
51.560000 27.38 30,00 2.62 15000.0 120,000 W I X
53, 360000 20,34 30.00 0.68 15000.0 120000 1500 | W 5.0 1001
63.240000 2547 30.00 4.53 15000.0 120.000 3500 | W 3150 | 10
| 105280000 22.22 3000 T8 15000.0 120.0040 4000 | V #0.0 1.1 |
10E,960000 20,62 30,00 0,38 150000 120,000 e | v 450 1.8
134.820000 3.8 00| 671| @ 15000.0 120.000 1000 | ¥ 135.0 1.5 |
182 640000 16.22 Jo.00 13,78 150000 120,000 1500 | H 0.0 139
08520000 1317 30,00 16.53 15000.0 120,000 0000 | H 50| 138

Hardware Setup: EMI radiated\Electric Field Strength OATS - [EMI

radiated]
Subrange 1
Fraquency Ranges,

R eceiver;

Signal Path:
Antenna;
Antenna Tower,

Turntable:

30MHE - 1 GHz

ESU 40|ESU 40
@ GPIBO (ADR 20), SN 1000621040, FW 4.43, CAL 2014.04.13
ESIB 26-HLP 3003 Mr1 30803

Fw 1.0

Cormection Table: Cable TRS-H2 10m Nri0D083

HLP 3003 Mri30603
Comection Table (vericaly: HLP-3003 Hr120603 vert 10m
Comection Table (horizontal): HLP-3003 Mr1 20803 hor 10m

Tower [EMCO 2000 Antenna Tower)

i@ GPIBD (ADR &), FwW REV 3.01

Turn Table [EMCO Turniable)
@ GPIBD (ADR 8), FW REV 3.01



Bandymy slasioata
Mr. (29.1) PB-66
018

Nama

Dugupymee],
Cormnparsy
L e

D

Speciman
Wiarndpc e

Typs

Bandymy ataskaitos
3 priedas
Annex 3

HARMONINIY SROVIY SPINDULIAVIMO BANDYMO RESULTATAI
HARMONIC CURRENT EMISSION TEST RESULTS

V. Candhovas
EMC comral drigion

RRT
i

LED swestlight
Lighbing asqueprrsad
YallowErer gy LT
WAL (6D

S 1l e

EnaCilridnd

Opefafing mocks. sy aia]

Corrrent
Comment
Cormment
Cormmintd
Crits

Tiec® il

Wmamum RS current and Com eRpondineg walsss in Dimsenee 3

Bnbiant tamp 25T
Food hamiditg 37 %
dam prossure 101 46Fe

1205018
AL

g 234 B Vs THD=r % THV=QD13 v FOoHN=QDS Y PSHDE(0 %
Curriant (0 1 Armes THO=5M% THC=0M0A FPOHC=00MA PAVED=1051%
Pt 415w P1=d1 5w ELR R
Powver Pt (2= CosFr L 0Ees
T conditiong.  ER E1000.3. 2 2084 e SFHT, Prisssl 1, Fanges( 50 A
T warudove 36, Gaiuping | = 2nd hisrm ) =off, Faled pomi ndl W
M Dt gl fac b
harmrones qurnils < 06 % d lor < Smd e dorsoar ditr cac of THD, THE, POMC, PsD
HARMONIC ANALYSIS Teat PRES
Tob ® Sntire Messur amepl, POHC sg o0 00 & limised 07 A
|iray =10 156 A
Erttrs masdsaramant [ 25 & 200 M wandng] wEr g 25 min P A E i
Ha | Madmem |Wede | ENGID0G3Z I Mar gn Iu:r.nm B |10m]| Ex vam | B |5]
ClasChl 1  [in Maatin] 150% | coaded | 190% | coaded coocd] 2 |
LEA =T i i o &
| DU18E] A& 3] emaea - - 1] L} na M O eSS A (1] S
. e A | [ n# ThF i
L e A Y % i i+ A
i T A g
f 00T A 11! i ] i 0d] &
: QI A ] ] [ q 00 A J
T OdEE A 0 GinA] -BF1% i af ne ni (0EE A O«
. DA i ] ni oA .
i| TI¥E & E & i T4 &
L BL) (I |
T i, 5 1% [} i
. A I T A
I A g = c . T A
: |l - ' 1% 1 8 I . '
L A 3 -~ 3 A A
1 ' 1] 1 ¥ I A
i i . " (Nl 5 . A
o N i A &
| 011 A (H[] - i A
L A A T &
WS A, t I i 1 o
.'-"I |'|‘:_. £ 1 & 1 B = i |-:|;:
o i & =T B G A
A 00 A Uil i i e
2 ||-' 5 r, IF T T A
i TG0 A ra - - 1]
1 it A i FA B L i A&
- i : -' .0 TS I
| i A 4 [ L A
i o011 A ] I & A
i L1 | 1k
AT I} i LR e &
L] O A .'- kD & a2 i UL -
A | Byl i F i |
Povirase wue < 00 %ol lovg or = Sma ne = hol aeluded
Fenaabi i E i i i B T e B
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Spectium Tirsvindos 191 of 462 - EREIO0LE 20 ess TRl 2

HARKMORED ANAYSS Tesr PASS s Tirmewd ndow 181 o 483

150 % of vt
00 % oF et
e e ] vl e
il 100 ¥50 %
i R

p——————————————————————— | R

= Sma

03
01
K] s
i
ni—t
|:I'I
L] 1
oood—§ 1
| | I 1 1 I T
D 2 4 ] ] 1] 12 ] 1] 18 | i M -] -] X 2 a3 I k- | 40

Har Mo
T bl e N Y D e O el i vt O LD r S0 Nl b D D el Dt TN R
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ITAMPOS POKYCIY, SVYRAVIMY IR MIRGEJIMO BANDYMO RESULTATAI

WVOLTAGE CHAMGES, FLUCTUATIONS AND FLICKER TEST RESULTS

S id o EM GRS

Cperating modes:.  Opersted

Coomment 1; Srrbient b, +25°C
Corments Rl hurmcby 37 %

L ormment A pregaure 1004k
Cormmantd:

Crake 22053018

Tt clatac Fardi cang]]

Test condtions: BN 61000 3-3-201 30 Z30W 1/ 50 Hz  Phess L1

BN 1000 4 152011/ Obrs 1 x 10 rin / Zhost {0 400+0.250) Chm
Peaveja { 0.2400+0.15000 Ohmy Rn#jin (. 180040 1000) Chm

FLICKER: Test PASE]

Tirme v Pt Sielreg Bt | Trrmoes] cme ] | o P FaIL
Ce0735 i} Lili i) - = 0u000 +01.000
L= 1,000 OLEs0 0500 & 000 3300
Pit: 0.002521 (calculasted over 12 periad)
Bwlusbect PST, PLT, Shdng PLT, o, drmis; Trnsx
FUCKER: Sorcewst PASS
Tirma Prrne Pst Sidng Pt | Troma[s] e | o P FAIL
[ il i} DD “a ileni] 1 () -

Pie: 0002 {calculsted cver 12 periods)

Ewlusted PST <= 04 dmm< 20% dimmd

Toiinal el L P BT 6 | A Pk e Ll b . T Sl Do 10 ebeSih O ML EDS enkin® leewes 11PLE0E
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ATSPARUMO ELEKTROSTATINIAM ISLYDZIUI BANDYMO REZULTATAI
ELECTROSTATIC MECHARGE IMMUNITY TEST RESLULTS

ESD TEST REPORT

Report Mumber el

Tt Lab - EMC conirod division)' RRT
Tt Paarson : W ueatnean

Test Date GZE018 | 1:15:44 PM
Tt Standard - BN G1000-4-2 - 2000
LISt | Visllow Ersrigy LT

E s

Namra : LED siresrtiight M-S -040
Description : Sor o, EMCISE13
Test Level max.

Coriset : 4000 v

Hioriponital Coupling Plane © 4000 Y

Verocal Coupling Flare 1 <000 Y

Test Result

Test passed -
Tiesst riost pulssctsised
Test ok Fatea

o0&

5142018 11:4546 AM 2 10

Falurg Critgria - B

Paga 1of 4
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Climatic Conditions
Tamper Shre 26 O Humdity 43 %
Pressire : 100 Fa
| Test Simulator
Hars FYersion - s, 1.23
Contact Discharge
Test Setup
Tieat Powtires - Ciariact 4k
Diischangs Moduls | 150 pd [/ 330 o
Tiest Voltages Lewel 1 Lisvel 2 Lisvil 3 Ll 4
000 W
Podarity Positive B Megative Fapatition 105
R Ak - Paolarity -> Point -> Violtage Dschanges : 10
Trigges | ALADnET Tiest Poinds : 3

B0 1145 A 108

Page 2 of 4
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Test Points
TestPort | Gresk | Doy gl
1 1 side- CD
2 2 gide - (D
3 3 side - (D
Horizontal Coupling Plane
Test Setup
Tast Routing © Conkact 4k
Discharge Moduls : 150 pf J 230 che
Teet Voltages | Lavel 1 Livel 2 Level 3 Level 4
4000 v
Polarity Periitrve & Masgatree Repatann 108
Theration : Polarity == Point -> Valtage Dischargas : 10
Trigger : farmimakc Test Ponts : 4
Test Points
TestPort |  Bresk | e ——
1 Front-CD
2 1 s CD
2 Bk - D
4 3side - (D

BILAZ018 114588 A

2

Page 3 of 4
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Vertical Coupling Plane
Test Setup
Tirst Rowstira Comnbact H
Discharge Moduke 150 plf [ X300 oihen
Tt Violftages | Ll 1 Levad 2 Lewved 3 Levvnd 4
000 v
Polarity ; Praitive 8 Negathe Fepatiion ; Los
Poration : Polar ity -> Pairt -> Yoltage Dischanges : 10
Trigger : et Tesd Points 4
Test Points
TestPont | Break | Degscr fition
1 Front-CD
£ 1 gide- (D
| Bemack: = D
4 2 gk - CD
BLE01E 11 S8 A 2108 Page 4 of 4
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ATSPARUMO SPINDULIUOJAM AM ELEKTROMAGNETINIAM RADIJO DAZNIY LAUKUI BANDYMO REZULTATAI

RADIATED RADK FREQUENCY ELECTROMAGNETIC FIELD IMMUNITY TEST RESLLTS

cmeware ...

IEC 61000-4-3 Test Report

Test File Information

Test Data File:

IEC Calibration File:
Test Setup File:
Equipment Setup File:
Test Date:

Test Standard:
Start Frequency’
Stop Frequency:

EUT Sides Tested:
FPolarizations Tested:
Modulations Tested:
Test Status:

EUT Status:

Clhemeoware v3.1 . \RadiatedUECE1 0000 Test Data'MF-SL-040_3v_80-1000MHz rstd
Chemoware v3.1 0\RadiatedECE1 00 Cakbration DataMEC_80-1000 MHz_10 WVm_CP_9 Posrscd
Chemeoware v, 1. 0\RadiatedVECE1 000\ Test SelupEC 61000-4-3 (Level 2) - 112712 rslis

C\vemecware v3.1.0\Radiated\Equipment Setup\RRT_Equipment_Setup rses
13/06/2018 13:51

IEC 61000-4-3 (Level 2} - Cusiom
BO.000 MHz

1000000 MHz

Front, Right. Rear, Lef

Wertical, Horzontal

Modulation 1. Consult Test Selup File Listed Above For Definilicons
--------------------------------- Complete e

EUT Monitering:

Non-Conformities:

Mone

Test Enginesr:
Temperafure:
CUStomer:

EUT Modal Mumber:
EUT Senal Number:
EUT Description
Moles:

Qrder No. 2108

Wygintas Gudkovas
25°C

Yellow Energy LT
LED streetlight MF-SL-040

EMCOSE13

EUT operated

Mormal performance. no change of aperation (crileron A).

Hurnicity; 39% Pressure: 1000 kPa
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Test Parameters
General Information
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G priedas
Annex 6

Test Standard: | IEC §1000-4-3
Tast Setup Mame: | IEC §1000-4-3 {Lewel 2} - Custom
Dale: | 090052016 11:04

File Path:

Power Leveling Method:

Forward Power

| Clemeware v3.1 . 0\RadiatedUECE1000\ Test Setup\lEC G1000-4-3 (Level 2) -

112712 rsts

Power Levaling Tolerance: | + 0.90 (d8m) £-0.00 (dBm)
Power Leveling Betwean
Frisquenci es: Unchenged
Start Drive Level; | -40,00 (dBm)

Field Levaling Tolerance:

¥ 0.75 (Vim) / -0.00 (Vim)

EUT Monitor Type:

Mone

Test Parameters
Test Level Plot

A (Sl L

Frogquancy (MHE)

& APASCER)

FLe ]
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Test Parameters
Frequency Dependent Parameters
Frequency Fraquency Field Drweall Fiedd Interp. Test Modulation 1 Modulation 2
Step Strength CW
80.000 MHz 1.000 % 3.000 \im 1.00 None Mo AM Sine, 80.000%, None
Sec 1000.000({Hz)
1000.000 1.000 % 3.000 Wim 1.00 None Mo AM Sine, 20.000%, None
MHz Sec 1000, 000 H2)
Test Parameters
Frequency Dependent RF Signal Routing
" Frequency Equipment & onirol B Swilch Posiions | SG100011) Aux | Se100012) Aux User Defined Msg

—
EB2STD - US44270408_(Sig Gen 1)
2500 10004 - 307533 _(Amp 1) HEAE A
DCETB0A - 322198 _(DC 1) Ha B o

Sl |- AN

= ina 1)

Manuzal - _{Anienna Conirolier 1) R Cansdion
e | giibratbond Taest) — fes
FMTO04 - 0339365 _(Field Moniior 1)
mmmees (HaTRDMSC Tosd)
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ATSPARUMO SPARCIAJAM ELEKTRINIAM PEREINAMAJAM VYKSMUI-VORAIL [TAMPOS KRYCIAMS

IR TRUMPIESIEMS PERTRUKIAMS BANDYML REZULTATAI

ELECTRICAL FAST TRANSIENTS/BURST, VOLTAGE DIFS AND SHORT INTERRUPTIONS IMMUNITY TESTE RESULTS

6/12/2018 3:04 PM

- TEST REPORT-

Immunity to EMC Pulses

Order numbser 106

Manul scturericustomer Wellerws Emergy LT

ENT de sorip tien'name LED streetlight

Type MF- 5L 080

Serial number EMCDSR13

W wersban

| Notes EUT cpersted
Hormative dacuments:

R quiresients according te : | EN &1%47: ey

| Test specification and reaskts:

Pl i 0 £ 7 St andand Criberia Hotes e sl

Bursts o mairs EM 6 1000-4-4:1011 i} Pass

Burt t zipnal Lnes EM & 1000-4-4=101 2 1] H/A

1o maing EM 61000-4-5:7014 i Nk

Vodtage dips H &1000-4-11+ B.C Pass

Shart intermuptions EH &1000-4-11:2004 C Fass

Proswer fr. magretic Teeld EN & 1000=4=8:3010 ] Wi

Pulse magnetac field EM 61 00 —4-9: 1503l : Dol H s

[ Miain tert equipment:

Sanufacturer Type Serial Hr In uae
Teeg W5 3060 1470 w
Teseq COH 31 1407 "
Teeq WG 304 [T
Teeg COH 343 5012

Msrasl or Equipment :

Marafacturer | 1ype Lerlal Nr Calbration date | e rtilicate Hr: in use

Teseg Lol IHATEH2 255 2013-04-02 HIOH2E51413

Teseq IM& 752 164 2013-03-14 HYS 20050813

Schafiner Clamp ODM BO14 17108 2013-9-10 AP0MT

: |
Marafacturer Type Serial Mo, Wersion J/ Fw Calibratson date Certificate Mo,
Te=eq WiH 1008 0550-8-0102-0000-  1.4.1 e ==

TEBA-TRES-JCCE
T

Teseq MR 3000 5% 0002 .38 e ner

Te=eq 00l - WOT. 10 -e- -

Teseq O, IS0 41 ooz ME201T CROSTEZBCRD

Teseq HY 3060 i ooz == e

Te=eq FTa 3475 455 002,31 10ME2017 CROSTEZBACRO

Teseq R 3652 m ooz 1082017 CROSTEZRACRO

Teseq COML 3064-C 1407 002,31 1082017 CROSTEZR/CRO

Teseq PO 3403 s 002,31 10ME2017 CROATEZBACRO

Teseq WAR 3005-518 g4g 000214 829523013 HLOE4E2 13

Taseq MO 8503 162 000z, 31 10 AF2017F CROGHH 38

Settings:

ELT supply voltage Lin used for 1000 reference value: i LY
Maasured EUT Supply Yoltape: Ay
Maasured EUT Supply Froguensy: 50 Hz

Enviroreental Conditions: = i &

Te rature, L Humid ity, % Presiure, kFa

) 37 L




Bandym iy alaskala
Mr. (29.1) PB-&5

e

Bandymy ataskaitos
T priedas
Annex T

[ Test Resuls

Sequence:

Burst / Electrical Fast Transient:

CAProgram Files (85 W Teeg AGUWIN 000 LserTests\EN 6100 0-4-4EH 61547 Lamp virs 25W_eft

EFT Test for 1-phase power line up to 1000Y, sltemate polarity, burst frequency 5 Gz & 100 kiz, coupling to all Lines.
Frequency Phase

Toma

G6fA12FI018
F07 08 PML
GA12F2018
092 PM
BA1272018
ERLHEL
&F12/2018
H13TIPM
&AZFI01E
538 P
Gf1ZAI0E
3733 MM

g nd Drops:

Yolt

1800 W
1600 W
1680 W
1020 W
1820

1800 W

Polarity
Pos
teg
Pos
tng
Pos

Heg

5 KHz
5 KHz
& KHz
% KHz
% KHz
5 KHz

T

Burst
Tems
15 me
15 me
15 o
15 ma
15 &

15 me

Repatition  Step
Tima Dusratian
130 m= 120s
330 ms 12ds
300 ms 1702
300 mz 1101
1 mz 1103
10 ms 1oz

CAProgram Files (=86 iTeeq AGVYWIH 3000 Lser TestsEN G1000-4-11_200<MEN &1 547 dipsitintermup. dnd

Time

BAZFI0TB INArR P TO R
BAI2F2018 IriBrd3 P

¥olt

0w

Tested by: Vygintas Gudkovas

Date: 6/12/2018

Fhase

Repetition
Time
10 s
1=

Event Time

80 ms
10 mz

Coupling  Status
IEC L1 Passed
IEC L1 Passed
IECH FPazsed
IECH Pazied

IEC PE Pasied
IEC PE Fassed

Step Duration Status

¥ Pulses
3 Pullses

Paszed
Pz ed
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ATSEPARUMOD EHREITAMPAIME BANDYML RECULTATAI
SURGES IMMUMITY TESTS RESLLTS
&1 22018 3:33 PM
- TEST REPORT-
Immunity to EMC Pulses
Equipnsent under test
Dvddar musmbser 108
Marufacturerfcutomer el Eu LT
EUT da serip tisml name LEL) seraailight
Type M- 5L 040
Sarial nummlser EMCOSR13
T verskon =
Halen ELT saraied
Fiet mative documents:
] o 1 L
wpecificalion and m i
" Phenomena St andard Criterla ﬂ_u_nl!_: T sl
Biargid A& fmasd EM &1000-4-4:7013 B M &
[ Hursts to signal ines 000441012 ] H ik
_SEmn M.y “EN 61000-4-5:1014 B Fase
Lage dips EN G10004-11: B.L Hok
[ Shart intamuaptions EM G1000-4-11:,004 [ H &
. magnetic feeld EN B1000-4-8:2010 1] T
Pulze magnetic Field EH 1000 4-5; 177 a+A 1 ; 000 H/&
[ Miain test equipment:
Sanufacturer Type Serial Nr In wse
Teeq WG 3060 1478
Teseq COH 161 1407
Teseq MG 3040 &00E w
Teeg CDN 3043 w013
Marmal or additionasl i
Ma LIFEF Serial Nr Callbration date Certilicate Hr: In eise
Tezeg Cail INATOT 5% J013-04-07 HIOITE51413
Tezeg IMN& 752 164 1013-92-14 HTS IO 630613
Schaffner Clamp CDH BO14 17308 1073-00-10 A0 3
_ _ _ _ |
Marwfsciurer Type Serial Mo, Wearsin § Fw Calibrataon date Cartificate Mo,
T WiIH 3000 1906-0-0104-0000- 1419 s ==
THN-EXTF-DLEE-
D368
Teseq MCRE 1083 100 GO0T. 41 - =
Teseg I, Jo0u8] <10 1713 000, 3% 1My CROOZOSE
T PO 3803 T4TF 000T, 3% 1123007 CROOTYE
Temeg HA B0 1518 01,3 s -
Temeq CWi, 3451 3k 00T, 3% 11420004 T CROOTOTE
Teseq FTM\ 345 JEET 00T, 1 114200007 CRDOT 0GR
Te=eq COM 3043-C 501% 00T, 1% 114204209 T CROOTOBR
Teseq IMA &583 I ez e Fs L HSOIOZ21121 Y
Settings:
ELT supply voltage Lin used for 1000 reference value: ey
Mazsured EUT Supply Veltaps: =N
Mezsured EUT Supply Frequency: +5.% Hr
Temperature, "L Humidity, % Pressure, kPa
Fi 37 9.8
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[ Test Resuls

Combination Wese:

ChProgram Files (<36 ATeseq AGVHIN 3000 LserTestsAEN &1000-4-5VEN 61547 lamp daugiau 25W.ow
Combination wave test for 1-phase power line up to DY, slternate polarity, synchronows coupling from §° to 2707 in 907 step,

Liree: o Liree cougpling.

Tima wedk
BA12/2018 1000 ¥
33 P

&1I/30E 1000
ol P

&f13/2018 2000
31919 P

&A1212018 2000 ¥
3iTHPM

&MI30M8 2000
FEPITPM

GM12/2018 000w
40346 P

IE‘EE’EEE

Tested by: Vygintas Gudkovas

Date: 61272018

Impedsnce  Phase
in S0
if FEl
124 o ¢
120 rhl
120 W
120 o

Repetitin
Time

& 3

&0 2

&0z

i 5

& 2

1R

Step

Duration
% Pulses
% Puligd
% Pulzes
% Pulies
% Puliss

3 Pulses

Coupling  Staus
IECLY = N Pasmsad
IECLY = N Pasad
IEC L1 = Pased
PE

IECH = PE  Passed
IEC L1 = Pased

PFE
IECH - PE  Pased
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ARKREM TACLION
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HiRs
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LIE TUVOS RE SPUBLIKOS RYSIU REG ULIAVIMO TARNYBOS APARATUROS IR IRENGINIL
ELEKTROMAGHNETINIO SUDERINAMUMO KONTROLES SKYRIUS

ECIUIPMENT AND DEVICES ELECTROMAGMETIC COMPATIBILITY COMTROL DMISION OF COMMUNICATIONS REGULATORY
AUTHORITY OF THE REFUBLIC OF LITHUAMIA

aktybéshindia v imim. Tridvisemeny e zitme, Eodes 121442211, Zamay o 3, LT- #4140 e Tel (237 334040, Bibe (237 21 1007 Hlp emo@Te k.

AFPPROVED
Head of Division
A

Arvydas Giedraitis

BANDYMU ATASKAITA
TEST REFORT

2018-06-22 Mo (29.1) PB-74

BAMDOMASIS OBJEKTAS LED street luminaire b AXKF lux

TEST ITEM
GAMIMT OJAS YELLOWY EMERGY, Lithuania
hAHUFACTUR ER
TIFAS MF-SL-040
TvFE
SERIJOS MUMERIS EMC 05813 (assigned numbern)
SERAL MU WMBER
UFSAKOWAS LAB "Autokausta”
APPLICANT Marvelés g, 19908

LT-46204 Kaunas

Lithuania

Tel.: +370 37 387555
Fax: +370 37 397444
E-mail: statyba@autokausta. it

BAMNDY ML) PRADZ A 2018-06-22
START OF TESTS

BAMDY ML) FABAIGA 2018-06-22
END OF TESTS

LAPL SkaIGIUS i
HUMBER OF FPAGES

ATASKAITOS PRIEDAI 101 page
ANNEXES OF REFORT

Bandymiy rezultatai susije tk su bandomuoju abjektu. Be rastiske RRT sutk ima atskiras bandwmy ataskaites dalis dauginti draudZiama.
Test results relate anby to the tem tested. The testreportshall notbe reproduced eccept in full with oot veritten approwval ofthe RET.
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1. BANDYMY SUVESTINE
SUMMARY OF TESTS

Test name NMormatve documenis Test result

Electromagmnetic immunity:

Immunity bo conducted radio frequancy EM 615472008 Fass
electromagnelic disiurbances EM 61000-4-6; 2014
Motes:

1. The applicant delermined the extent of applied lests,
2. Mo applicant’s representatives witnessed the tests.
3. The reported expanded uncerainty of measurement is stated as the standard uncerainty of

measurement mubllipied by the coverage factor k = 2, which for a normal distribulion coresponds to a coverage
probability of approximately S5%,
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2. STANDARTY NUORODINIAI ZYMENYS IR ANTRASTES
REFERENCES AND TITLES OF THE STANDARDS

EM 61547, 2008
Equipment for general lighting purposes - EMC immunity requirements (IEC 61547 2009).

EM &1000-4-6:2014
Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques - Immunity to
conducted disturbances, induced by radio-frequency fields (|EC 61000-4-6:2013),
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3. BANDOMOSIOS |RANGOS (B|) APRASYMAS
DESCRIPTICN OF EGUIPMENT UNDER TEST (EUT)

3.1, APRASYMAS
DESCRIPTION

LED street luminaire MAXFIUx MF-SL-040 s powered from 180-253 VW, S0ME0 Hz mains network.
Max power consumption: 40W.

3.2, BANDOMOSIOS IRANGDS FOTOGRAFIIOS
FHOTOS OF THE EQUIFMENT LMDER TEST

VEGT || maam,

n
Birrag

et LT
WL e TR - g

Bt i i e
TR

Fig. 1. Boftom view
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Fig. 2. Top view

Fig. 3. Side view
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4. BANDYMAMS NAUDOTA |RANGA

EQLIPMENT USED FOR TESTS
Name Type Serial No Calibration document
Immaunity o conducted disturbances, induced by RF fields test
Frarkona, mmunity lesting CIT-10673 102C3214 Cerlificale of calibration
systermn FLL-75 1025 o EG1604 D-E-15070-01-01 2018-13
| Bird Electronic corp. attenualor | 75-A-FFN-06 0332 Cerificate Mo 704N 3
Frankonia software CIT-10 Mersion 2.27 102C3214 -
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5. ATSPARUMO RADIJO DAZNIY LAUKLY INDUKUOTIEMS LAIDININKAIS SKLINDANTIEMS
TRIKDZIAMS BANDYMAS DAZNIY DIAPAZONE NUO 150 kHz IKI 80 MHz

IMMUNITY TO CONDUCTED DISTUREBANCES, INDUCED BY RADIC-FREQUENCY FIELDS TEST IN THE FREQUENCY
RAMGE FROM 150 kHz TC 80 MHE

5.1, BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Conducted disturbances to a.c. power inpud

= EUT
- CDN-M3 /I-B—l' m
GRP AC
Tl = s CONMS - couplingldecoupling device
T2 = aEamsabor (b 9= GRF = ground referencs plane

AG — pover cable

Test setup: fable-fop equipment

EUT power supphyt 230 V., 50 Hz mains network

EUT operating mode: swilched on.

EUT performance assessment method: visual cbservation of wmincus intensity of the luminaire.
Immueniby test reguirement;

Forl Pheramern Anpicabie tes! evel Appicalle performance
Crilgrian
ac. power | Injected currents £ 3V r.m.s (unmodulated) A
input (radio-frequency common mede)
Modulation: 1 kHz 80 % AM. sine wave: source impedance 150 2.

5.2 NORMIMNLAI DOKUMENTAI
HORMATIVE DOCUMENTS

EM 515472008,
EM 61000-4-5-2014.

5.3, BANDYMO REZULTATAI
TEST RESLLTS

Clirmatic conditions, test conditions, test equipment and the test results are presented in the annex 1.
Detailed information of equipment used for tesis is presented in dause 4.

Ho perfamance degradalion.

5.4, ISVADA
CONCLUSION

The eguipment under lest complies with the mmunity requirements 1o conducted disturbances,
induced by radio-freguency fields at input a.c power port,

Deputy Head of Division Raimondas Stulas

Valdotas Slamkus. (el (+3700 37 334040, fax (+2300) 37 211307, e-mall vadolas slankusgm. i
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Bandymy ataskaitos
1 priedas
Annex 1

ATSPARUMO RADIJO DAZNIY LAUKY INDUKUCTIEMS LAIDININKAIS

SKLINDANTIEMS TRIKDZIAMS BANDYMO REZULTATAI

IMMUMNTY TO CONDUCTED DISTURBANCES, INDUCED BY RADIO-FREGQUENCYT FIELDS TEST RESULTS

IEC1O000-4-6/ENG1000-4-a Conducted disturbances test

Date: 22.06,18

Time: 16:09

Order No.: 2108

Id.no.: EMCOSE13

Devica: LED luminaire MF-SL-040
Company: Yellow Energy LT
Test engineer: V.Gudkovas
Operating mode: EUT operated.
EUT dimensions:3I00xTOx&00 mm.
CDN coupling factor:- 0.6 4B
Test location: EMC test room
Temp.=25.4 C

Hum.=34 .5 %

p.=%5.6 kPa

CDN: CDN M2 3V

Start frequency: 0.150000 MHz
Ftop [requency: B80.000000 MHz
Test lavel: 3.0 ¥

Sweep type: logarithmic
Steps: 1.00 %
Dwell time: 2.9 =5

Modulation: inkternal AM
Moedulation fregquency: 1000.0 Hz
Modulation level: BO.O %

Test szystem: Frankonia CIT-10/75 Wo.l02C3214; FLL-75 Wo. 1029
Software: EN 61000=-4=6 #.2.27

Test reactions: no performance degradation
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LIE TUVOS RE SPUBLIKOS RYSIU REG ULIAVIMO TARNYBOS APARATUROS IR IRENGINIL
ELEKTROMAGHNETINIO SUDERINAMUMO KONTROLES SKYRIUS

ECIUIPMENT AND DEVICES ELECTROMAGMETIC COMPATIBILITY COMTROL DMISION OF COMMUNICATIONS REGULATORY
AUTHORITY OF THE REFUBLIC OF LITHUAMIA

aktybéshindia v imim. Tridvisemeny e zitme, Eodes 121442211, Zamay o 3, LT- #4140 e Tel (237 334040, Bibe (237 21 1007 Hlp emo@Te k.

AFPPROVED
Head of Division
A

Arvydas Giedraitis

BANDYMU ATASKAITA
TEST REFORT

2018-06-14 Mo (29.1) PB-6T

BAMDOMASIS OBJEKTAS LED street luminaire b AXKF lux

TEST ITEM
GAMIMT OJAS YELLOWY EMERGY, Lithuania
hAHUFACTUR ER
TIFAS MF-SL-075
TvFE
SERIJOS MUMERIS EMC 05817 (assigned numbern)
SERAL MU WMBER
UFSAKOWAS LAB "Autokausta”
APPLICANT Marvelés g, 19908

LT-46204 Kaunas

Lithuania

Tel.: +370 37 387555
Fax: +370 37 397444
E-mail: statyba@autokausta. it

BANDY ML) PRADZ 1A 2018-05-22

START OF TESTS

BANDY M) PABAIGA 2018-06-12

EMD OF TESTS

LAPL SkaIGIUS 15

HUMBER OF FPAGES

ATASKAITOS PRIEDAI 1 {2 pages),

AHNEXES OF REFORT 22 pages),
3(2 pages),
411 page),
(4 pages),
B (3 pages),
7 (2 pages),
8 (2 pages)

Bandymy rezultatai susije tk su bandomuoju abjektu. Be rastishke RRT sutk ima atskiras bandwmy atask aites dalis dauginti draudZiama.
Test results relate anby to the tem tested. The testreportshall notbe reproduced eccept in full with oot veritten approval ofthe RET.
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1. BANDYM SUVESTINE
SUMMARY OF TESTS
Test name Mormative dactiments Test reswt
Electromagnetic distirbances:
Disturbance veltage at the mains terminals EM 550152013 FPass
EM 55015201 2/A1:2015
Radiated disturbance EM 550152013 Pass
EN 55015201 3/A1:2015
Harmonic current emission EM 61000-3-2:2014 FPass
Violtage changes, fluctuations and flicker EM 61000-3-3: 2013 Fass
Electromagnetic immunity:
Electrostatic dischange immnity tesd EM 515472009 Pass
EM G100:0-4-2: 2003
Radiated RF electromagnetic field immunitytest | EN 61547: 2008 Pass
EM G1000-4-3: 2006
EM 21000-4-3; 2006041, 2008
EM 5100:0-4-3. 2006082, 2010
Electrical fast transienis/burst immunity test EM 615472008 Pass
EM B1000-4-4.2012
Surges immunily lest EM 613472008 FPass
EN 61000-4-5:2014
“oltage dips and short interruptions immunity EM 615472008 FPass
fest EM 61000-4-11:2004

Motes:

1. The applicant determined the extent of apphed lests,

2. Mo applicant's representatives witnessed the tests.

3. The reported expanded uncemainty of measurement is stated as the standard unceainty of
measurement multiplied by the coverage factor k = 2, which for a normal distribution cormesponds to a coverage

probahbility of approximatehy 55%.
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2. STANDARTY NUORODINIAI ZYMENYS IR ANTRASTES
REFERENCES AND TITLES OF THE STANDARDS

EM 55015:2013

Limits and methods of measurement of radio dsturbance characienstics of electrical lighting and
similar equipment (CISPR 13:2013 + 151:2012 + [52:2013).

Amendment: EM 55015201 381:20145.

EN 55032:2015
Electromagnetic compatibility of mullimedia equipment - Emission requirements (CISPR 32:2012).
Corrigendum EM SS0322012/A0C: 2013,

EM G1547: 2008
Equipment for general lighting purposes - EMC immmunity requirements (|EC 61547, 2008).

EN 51000-4-2:2009

Blectramagnelic compalibility (EMC) - Part 4-2: Testing and measurement technigues - Elecirostatic
discharge immunity test (IEC 61000-4-2-2008),

EN 61000-4-3:2006

Elecirormagnetic compalibility (EMC) - Part 4-3; Testing and measurement techniques - Radiated,
radio-frequency, electromagnetic field immanity test (IEC 51000-4-3.2006).

Amendment EM §1000-4-3-2006/081 - 2008,

Amendment EM 61000-4-3-2006/82-2010,

EN 61000-4-4:2012

Blectromagnetic compatibility (EMC) -- Part 4-4: Testing and measurement techniques - Electrical
fast transientburst immunity test (IEC G1000-4-4:2012),

EM 61000-4-5:2014

Electromagnetic compatibility (EMC) - Part 4-5 Tesling and measurement techniques - Surge
irmmunity lest (IEC 61000-4-5:2014).

EMN 61000-4-11:2004

Electromagnelic compatibilty (EMC), Part 4-11: Testing and measurement {echniques, Vollage dips,
shoit nterruptions and valtage varations immunity tests (IEC 61000-4-11:2004).
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3. BANDOMOSIOS |RANGOS (B|) APRASYMAS
DESCRIPTION OF EGUIPMENT UNDER TEST (EUT)

3.1, APRASYMAS
DESCRIPTION

LED street luminaire MAXFIUx MF-SL-0T5 s powered from 180-253 VW, S0ME0 Hz mains network.
Max power consumplion: 75 W,

3.2, BANDOMOSIOS IRANGDS FOTOGRAFIIOS
FHOTOS OF THE EQUIFMENT LMDER TEST

_.il

(5]
.mlll'm

Fig. 1. Bottom view
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Fig. 2. Top view

Fig. 3. Side view
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4. BANDYMAMS NAUDOTA |RANGA
EQLIFMENT LIZED FOR TESTS
Name Type Serial No Calibration document
Conducted disturbances tests
Rohde&Sehwars 20 Hz = ESU 40 100062 Cerlificale of calibralion
40 GHz test recaiver Mo 45355 D-K-15155-01-01 2018-02
Rohde&Sciwars artificial ESH2-Z5 £004855009 Cerlificate of calibralion
mains nelwiork Ma 372373 D-K-1501 2-01-00 201512
RobhdelSchwarz testing software) Version 9.12.00 .
EMC32
Radiated emissions test — = =
Rohde&Schwarz 20 Hz - ESU 40 100062 Cerlificate of calibration
40 GHz test receiver Ho 45355 D-K-15195-01-01 2018-02
TOK RF Sodutions 30 MHz - HLP-3003 130603 Certificate of calibration
3 GHz log periodic antenna Mo 2010110438
RaohdelSchwar? lesting software| Version 9.12.00 | - -
EMC32
| Harmonic current emission, voltage changes. fluciuations and flicker tests
Spirenberger + Spies test EnY D ASOE00TS Cerfificale of calibration
| system e 15000/PAS 01102 Ho AS801d
Spitzenberger + Spies EMC Version 2.34f | - .
test software
Electrostatic discharge immunity best
EM Tesl electrostatic discharge | ESD30N V1032107411 | Cerlificale of calibration
| generator P30N V1039107412 | Mo 5CE-1028107411-010-U17-ESD20N

Radated radio frequency eleciromagnetic fleld immunity

fest

Agilent Technologies 250 kHz | EB257D US44270408 | Certificate of calibration
= 20 GHz signal generator Mo 1-7257953524-1
EMCO 80 MHz - 2 GHz 144 00035585 Certificate of calibration
broadband log periodic antenna _ Mo 48562 _
Amplifier Research 80 MHz - 250010004, 07533 Certificate of calibration
1000 MHz power amplifier Mo CHS0T A,
Amplifier Research 10 kHz - PM2002 I21670 Certificate of calibralion
100 GHz power maber Mo D18915924
Ampiifier Research 10 kHz - PH200{ 321958
& GHz power head
Amplifier Research 80 MHz - | DCS180A 322196 Certificale of calibration
1 GHz directional coupler _ Mo 027371/01/010
Amplifier Research 100 kHz - FL700G 0339425 Certificate of calibration
6 GHz electnc fiedd probe Mo 2017050 420-1
Amplifier Research field moniter | FM 7004 0339366 -
Ampkilier Research probe FIFO00 0335665
interface
Amplfer Rassarch software Vi 0340646
emcware
Electrical fast transients/burst immuniy test S =
Tegeg multifunction generator | NSG 3060 1478 Cerlificate of calibration
Teseq coupling/decoupling CION 3081 1407 o SC5-1478A407-064-U1 T-NSG 3060/
mbaork CON3I061
Tesedg Software WIN 3000 w1.4.1 - -
| Surges Immunity test
Tegeg multifunction generator | NSG 3040 e0sa Certificates of calibration
- a Ho SCT-3336-5L0-CH100517-CWM3451
Tegeg softwars Wik 3000 vid -

lesls

Vellage dips and shon inlerruptions and valtage vanabions immu

| Tesegmultifunction generator | NSG 3080 1478 Certificate of calibration
Teseg coupling/decoupling CDN 3061 1407 Mo SCS-14781407-064-U17-
nebwork MEGI0ENC DMNI0E1
Teseq automated variable VAR J005-516 | 0648 Certificate of calibration
transformer Mo HOOS08482213
Teseq software WIN 3000 vl.4.1 - -
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5. 5. LAIDININKAIS SKLINDANCIY TRIKDZIY MAITINIMO PRIEIGOJE BANDYMAS 9 kHz - 30 MHz
DAZNIU DIAPAZONE
DISTURBANCE VOLTAGE AT THE MAINS TERMINALS TEST I THE FREQUENCY RAMGE 9 kHz TO 30 MHz

5.1. BANDYMO APRASYMAS

DESCRIPTION OF THE TEST
Block diagram of test sebup
o8 - EUT
=
TR = AN N
g4 m
GRP
EUT - equipment under lest GRP — ground refenence plane
TR = lasl moabar A = power cable

AMMN = atificial maing nadweork

Test setup: table-top equipment
EUT arrangement. 0.4 m from metal oo of semianechoic chamber, 0.8 m from AMMN and 20.8 m
from other medal surfaces.
EUT power supply: 230 V, 50 Hz mains network.
EUT operating moade: swilched an.
Disturbances limits at mains terminals:
= 110 dB{pV) quasi-peak in the frequency range 9 kHz - 50 kHz;
« 50 dBE{u\) - 80 dB(pV) quasi-peak in the frequency range 30 kHz — 150 kHz;
# B dB(UV) = 56 dB(uV) quasi-peak and 56 dB(UV) = 46 dB(UV) average in the frequency
range 0,13 MHz - 0.5 MHz,
= 536 dB{uV) quasi-peak and 46 dB{u\) average in the frequency range 0.5 MHz - 5 MHz:
= B0 dEUV) quasi-peak and S0 dB{UV) average in the frequency range 5 MHZ = 30 MHz.

5.2, NORMIMNLAI CORUMENTAI
HORMATIVE DOCUMENTS

EM 550152013, EM 5501520123041, 2015,

2.3 BANDYMO REZLULTATAL
TESTRESLLTS

Climatic conditions, tesf conditions, test equipment and the test results are presented in the annex 1,
Detailed information of equipment used for tests is presented in clausa 4.
Messurement uncerainty; £3.17 dB.

5.4 15VADA
COMCLLISION

Equipment under test complies with the requirements of conducted disturbances al mains terminals.
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6. TRIKDZIY SPINDULIUOTES BANDYMAS 30 MHz - 300 MHz DAZNIY DIAPAZONE
RADIATED DISTURBAMCE TEST IH THE FREQUENCY RAMGE FROM 30 MHz TO 300 MH:z

6.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

AT
TA
10m 24
uTt
L
FT
0 .. 360
GRP
AC
TR
EUT = equipment under st RT = mtaling table
T = maasuring anierma AC = power cabie
AT — anlenna mast GRP - reference ground plane
TR =lest nesceprer

Test setup: fable-top equipment
Test procedure; specified in clause A1 1 of Table A1 of CISER 32:2012,
EUT powver supply: 230V, 50 Hz mains network,
EUT operating mode: swilched on.
Emission limits:
e 30 dEuviim) Quasi-peak at 10 m in the reguency range 30 MHz = 230 MHz;
s 37 dB(uvim) Quasi-peak at 10 m in the frequency range 230 MHz = 300 MHz

G.2. NORMIMNLAI DORLUMENTAI
HORMATIVE DOCLUMENTS

EN 55015:2013, EN 55015 2013A1:2015,

6.3. BANDYMO REZULTATAI
TEST RESULTS

0.8 m

Climabic conditions, test conditions, test equipment and the test results are presented in the annex 2.
Detailed information of equipment used for tests i5 presented in clause 4.
Measurement uncertainky: £4.7 dB.

6.4, ISVADA

COMCLLISION

Equipment under test complies with the requirements of radiated disturbance.
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. HARMONINILY SROWVIY SPINDULIAVIMO BANDYMAS
HARMOMC CURRENT EMISSION TEST

7.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

AC EUT

08m

ELIT = equipment under esl M = m pamwing equipment
5 = power Supply AT = maing cable

Tesh setup: table-1op equipmment

Test voltage: 230 V.
EUT classification: dlass C b) 1.

7.2. NORMINIAI DOKLUMENTAI
MORMATIVE DOCLMENTS

EN 61000-3-22014.

7.3 BANDYMO REZULTATAI
TEST RESLLTS

Climatic conditions, test conditions, test equipment and the test results are presented in the annex 3,
Detailed information of equipment used for tests is presented in clause 4

7.4, 1I5VADA
COMCLLISICON

The eqguipment under test complies with the requiremenis for harmaonic current emission.
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8. |TAMPOS POKYCILY, SVYRAVIMY IR MIRGEJIMO BANDYMAS
WOLTAGE CHANGES, FLUCTUATIONS AND FLICKER TEST

8.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

S+M
AC EUT
L | ‘
0.8m
v
ELIT = equipment under lesd M = m pasueing eguipen el
S = poraRar Supply AC = maing cable

Test setup: table-1op equipmment
EUT power supphy 230 W, 50 Hz.

8.2, NORMINLAI DORUMENTAI
HORMATIVE DOCUMENTS

EN 61000-3-3:2013

8.3. BANDYMO REZULTATAI
TEST RESLALTS

Climabic condifions, test conditions, test equipment and the test results are presented in the annex 4.
Detailed informetion of equiprment used for tests is presented in clause 4,

8.4 ISVADA
COMCLLISION

The eguipment under test complies with the requirements for woltage changes, fluctuations and
flicker,
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9. ATSPARUMO ELEKTROSTATINIAM I1SLYDZIUI BANDYMAS
ELECTROSTATIC DISCHARGE IMMUNITY TEST

8.1, BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

| AP B D

ELIT im
15 (0.5 mem] e
‘x‘ ‘!In s
1‘*-.,‘h_- H.H'm
WP eVl . —
S
L —_— L]

EUT = equipment under best HCP = hodzontal coupling plans
IS = isclation 3eal VCF =~
GRP - ground refenence plans

Test setup: table-top equipment.

EUT power supphy: 230%, 50 Hz mains nebwork. |

EUT operating mode: switched on,

EUT performance assessment method: visual observation of luminous inengity af the lumindire.

Immunity test requirement:
Port Fhangmenan Appiicable test laval Appticable parformance
Crilerian
| Enclosure Electrostatic discharge | 4 kV contact discharge ' B
- 10 positiee and 10 negative discharges at the front edge of HCP cpposite the center of 4 sides of EUT;
al the center of werfical edge of WVCP placed on the 4 sides of EUT; al three selecied points of EUT,

8.2, NORMINIAI DOKUMEMTAI
RORMATIVE DOCUMENTS

EN B1547:2009.
EM 81000-4-2: 2008,

8.3. BANDYMO REZULTATAI
TEST RESLLTS

Clirmatic conditions, best conditions, test equiprment and the test results are presented in the annex 5,
Detaled information of egquiprment used for lesls is presented in clause 4.

Mo performance degradation.

9.4 ISVADA
OO LIS O

The equipment under test complies with the immunity requiremeants o elecirostatic dischange,
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10. ATSPARUMO SPINDULIUOJAMAM ELEKTROMAGNETINIAM RADIO DAZNIY LAUKUI

80MHz - 1 GHz DAZNIL DIAPAZONE BANDYMAS
RADIATED RADID FREGUENHCY ELECTROMAGHETIC FIELD IMMUNITY TEST IN THE FREGUENCY RANGE FROM
B0 MHE TO 1 GHz

10.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test selup

E— =]
e _:_J'
il -
= =
B} 5
" T —
= ' =
" %
= /W’VWMM\/’M =
RFA J G
M B
ELIT = aquipment undar o5l Fid = porwvar medar AL = anechols chambae
DL = dirgclionsl coLpher G5 = gmrieral o TA =led anlanna
PH = peir bt P = ) el MT = nign conduchng |abis

FFA - radic equancy ampifier

Test setup: fable-top equipmient.

EUT power supphy 230%, 50 Hz mains nebaork,

EUT operating maode: switched on,

EUT performance assessment method: visual obsenvation of luminou s inlensity of the luminaire.
Imnmuwnity test requirement.

Port Fienomenan Appiicable iest Evel Applicable parformance
Criterion
Enclosure Electremagnetic field 3 Wi A
Modulation: 1 kHz, 80 % AM, sine wave
* Field generated with vertical and horizontal antenna polarization from four sides of EUT.

102 MORMIMLAIDOKUMEMTAI
HORMATIVE DOCLIMENTS

EMN 5124720008,
EM 81000-4-3: 2006, EMN 61000-4-3:2006/41: 2008, EN 51000-4- 3:2008/A2-2010.

10.3. BANDYMO REZULTATAI
TEST RESLLTS

Clirnatic conditions, test conditions, test equipment and the test results are presented in the annex 6,
Dretailed information of egquipment used for besis i presented in clauss 4.

Mo performance degradalion.

10.4. ISVADA
CONCLUSION

The squipment under test complies with the immunity requirements o radisted RF slectromagnatic field
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11. ATSPARUMO SPARCIAJAM ELEKTRINIAM PEREINAMAJAM VYKSMUI-VORAI BANDYMAS
ELECTRICAL FAST TRANSIENTS/BURST IMMUNITY TEST

11.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

=(.5m G
L 1 m r-
EUT b= CDN
AE T
[ i} ‘
GRP
ELIT = aquipmert undser les! G - generalos
IS - irgulating suppeet CIOM — coupling-dec cupling retwark
AC — power cakis GRF - ground refemnce plane

Test setup: lable-lop equipment.

EUT powver supphy: 230%, 50 Hz mains nebanork.

EUT operating mode; swilched on,

EUT parformance assassmant method: visual sbservation of luminous intensity of the luminaire,
Irnrnumniby test reguirement;

Port Fhenomanon Appdicable fest kewel Applicable parformance
) _ criterion
B.C, poOwer Burst + 1 k\V {peak, 550 ns, 5 kHz) B
" Duralion: 2 min with a positive polanly and a 2 min with a negative polanly pulses.

11.2. NORMIMIAI DORKUMENTAI
HORMATIVE DOCLUMENTS

EM 512472000,
EM 61000-4-4:2012.

11.3. BANDYMO REZULTATAI
TEST RESULTS

Climatic conditions, test conditions, test equipment and the test results are presented in the annex 7.
Detailed information of eguipment used for tests i presented in clause 4.

Mo performence degradation.

11.4. ISVADA,
CORCLILSIOM

The equiprment under Lest complies with the imrmunity requirements bo electrical fast transienls/burst at
input a.c power port.
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12. HTEPAHUMU“R&TAHF‘IME BANDYMAS
SURGES IMMUNITY TEST
12.1. BANDYMO APRASYMAS
DESCRIPTICN OF THE TEST
Block diagram of test selup
=05 m r- G
L 1m -
- CDN
EUT
AC I P
[ i} ‘
GRP

ELIT = aquipmient under inst
IS = irguiating suppor
AT = povier cakis

ELIT = aquipmant under tes!
IS ~ inguating suppor]
AT = piwar cable

Test setup: lable-top equipment.

EUT power supply: 230V, 50 Hz mains network

EUT operating mode:. swilched on.

EUT performance assessment metheod: visual ebservation of luminous intensity of the lemnaire.
Irnrmuwnity test requirement;

Port Phenomenor Appicable tesf kvl Applicable performance
criterion
AC power Surge (line Lo ing) £ 1,0 KV ({1,250 pus) ' B
Surge (line to ground) | + 2 0kV{1.2/50 ps) ' B
~ 5 positive polarity pulses at the 90° phase angle and 5 negative polarity pulses 270" phase angle.

12.2. NORMIMIAI DOKUMENTAI
HORMATIVE DOCUMENTS

EM 515472008,
EM 61000-4-5:2006.

12.3. BANDYMO REZLULTATAI
TEST RESILTS

Climatic conditions, best conditions, test aguipment and the test results are presented in the annex &
Detailed information of equipment used for tests is presented in clause 4.
Mo performance degradation,

124 1SVADA
COMCLUSION

The equipment under fest complies with the immunity requirements (o surges at input a.c power port.
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13. ATSPARUMO [TAMPOS KRYCIAMS IR TRUMPIESIEMS PERTRUKIAMS BANDYMAS
VOLTAGE DIPS AND SHORT INTERRUFPTIONS IMMUNITY TEST

13.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test salup

=0.5m G

i
e CON
/ EUT o ¢

1 i
VAR
GRP
EUT - aquipment undes basl CON - coupling/decoupling nadwark
I8 = ingulating support SRP = grownd ref srence plans
G = generator AL = power cable

Test setup: table-fop equipment

EUT powver supphys 230%, 50 Hz mains nebanork,

EUT aperating mode; swilched on,

EUT performance assessment method: visual observation of luminous inensity of the luminaire,
Immunity test requirement:

Port Phenomanon Applcable test evel Applicable performance
criferion
AT poveer Vﬂlape dip 0 % Tor 10 periods =
Short interruptions | 0 % for 0.5 periods B
13,2, NORMIMNIAI DOXKUMERNTAI
HORMATIVE DOCLUMENTS
EM G154 720004,

EN 61000-4-11:2004

13.2. BANDYMO REZULTATAI
TEST RESLATS

Climatic conditions, best condifions, test eguipment and the test results are presented in the annex T,
Detailed information of equipment used for tests is presented in clause 4.
Mo performance degradation.

15.4. ISVADA
DOMCLUSION

The equipment under test complies with the immunity requirements Lo voltage dips, shor intermuptions.

Deputy Head of Division Raimeondas Stulas

Vaidolas Stankus, el (+370) 37 334040, fax (+300) 37 211907, e-mail vaidolas sankusm.n
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LAIDININKAIS SKLINDANCIY TRIKDZIY MAITINIMO PRIEIGOJE BANDYMO REZULTATAI
DISTURBANCE VOLTAGE AT THE MAINS TERMIMNALS TEST RESULTS

TEST REPORT

Common Information
Test Descriphon:
Cperating Condifons:
Ambient conditions:
Test place:
Cperafor Mame:
Test date:

EUT Information
ELUT Mams:
Manufaciurer:
Typrimodel:
Serial Mumber:
Comment:

Leved in dBuW

12
i1

- T - -]

B Lk e R

[ _ ]

L 13
o=

Order No. 2109

Distwbance voltage on mains
Oparated

= 2400 h= 3T%:; p= 101.4xPa
Semianechoic chamber, Kaunas
W.Gudhovas

2018 03 22

LED sireetight
ellow Energy LT
MF-SL-O75
EMCOSET

Full Gpecimm

2k 20 30 B0 100k 200300 500 1M ZM 3M M 10M 20 J0M

Freview Resull 2-AVE
EN 55015 AW
QuasiFeak-QFK

Fregquancy n Hz

Preview Resuli 1-PR+s= EMN 55015 GF
MazPoak-PK+ - Average-AVG
L Average-AVE
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Final Result QPK
“GuasiPeak | Limit | Margin | Meas. | Bandwidth | Line | PE | Gorr.
(MHZ) (dBu\] | [dBuV) | [dE) :‘:‘: [kHz) ()
1005000 | .99 | 11000 | R0 | 1800.0 ol N D 0.8
0021000 | 4088 | 11h00 | eb. | 18000 oLied | L1 | GND (¥
0077000 | 47.50 | 8607 | 3E.57 | 18000 000 | N GHD (]
I b 16.56 | Se0n.0 B.0e0 | L1 GHD 0z
0 ABL000 | pL50 | 5610 | TR0 | 58000 8.000 | N GHD (%
0775000 | pL27 | 5600 | 2273 | 50000 000 | L1 oND 0.2 |
1202000 | FOI6 | 5600 | 7584 | S800.0 8080 | L1 | GND 2
3754000 | TOLED | 5600 | 3511 | 5000.0 2,000 L1 | GND [E]
13.03%000 | TLOS | 6000 | 37.95 | seo0.a 5.080 | L1__| GND (X3
1614000 | FALE0 | G000 | 76,50 | S800.0 2080 N oHD 14
Final_Result_AVG
Frisjiiency Average Limét | Margin | Meas. | Bandwidth | Line | PE | Garr.
MMz} (dBuh] | [dBuV) | [dE) :‘:: (kM) 1]
0.214000 IBA0 | 53.05 | 14.95 | 56000 5000 L1 | GND 0.2
484000 | 3278 | 4610 | 1331 | 000 080 | M GHD (¥
0778000 ILAT | 4600 | 13.03 | 58000 5.000 L1 | GND 0.2 |
1207000 | TEGT | 4600 | 17.08 | 8000 w000 | L1 GHD 0.2
A.7IE000 | 11,97 | 46.00 | 3488 | 5000.0 000 M GHD .5
11730000 | T430 | 40.00 | 2500 | 4000 L1 | GHD o.r |
T1.E55000 | TLA | 5000 | 7558 | S800.0 000 | M GHD 14

Hardware Setup: EMI| conducted\Voltage with 2-line LISN ESH2-Z5 -
[EMI conducted]

Subrange 1

Freguency Range:

Recerer:

Signal Path:

LISM:

B kHz - 30 MHz

ESU 40 [ESU 40]
@ GPIBO (ADR 20), SN 100082/040, FW 4.43, CAL 2014.04.13
ESIB 26-2ine LISN ESH2-Z5

P 1

0

Cormeclion Table: Cable Tinkl

Comection Table: Cable TME-H2 10m Nr. 100084

2-line LIZH ESH2-Z5
Cormrection Table (Line 0) ESH2-Z5 Mr 880485008 shucoM
Cofreclion Table (Line 1) EZH2-Z5 Mr B20485-008 shucol
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TRIKDZIY SPINDULIUOTES BANDYMO REZULTATAI
RADIATED DISTURBANCE TEST RESULTS
TEST REPORT
Order No. 2109
Common Information
Test Deseripbion: Radiated disturbances in freguency range 30-300 MHz
Operating Conditions: Operated
Ambient conditions: i= 230 h= 41%,; p= 100.7kFa
Tast placs: Orpan area test site (OATS), Dovainonys
COperator Mame: V. Gudkovas
Test date: 201805 23
EUT Information
EUT Mame: LED streedlight
Manufa clurer Yellow Energy LT
Typrimode: MF-SL-075
SeEridl Nurmbes: EMICO531YT
Cormiment:

Full Specimum

EM 55015 Elnctric|Fmld Siranglh 10im O

Level in diutim
k3 F]
L

= [
Ll

04 F } - = F - 1 { {
k11 50 B0 7O 80 90100M 204 300M
Frequency in Hz

EM 55015 Eleciric Field Strengih 10=-m8F PK+_CLRWR
L ] MaxPeak -PE + '* DuasiPeak-OPK
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Final Result QPK
Frequency | GuasiPeak Lirmt Margin | Meas. Time | Bandwidth | Helght Fal X

L] (dBuMim) | [dEuWT | (DB [Fnex) [kHz} fermy [deg) 1EB]
__J.60000 o Jo.0d BB 13000.0 10, 00 | H vo.e | 1.1

47000000 2027 006 R 15000.0 120,000 2000 | H FrEn ] 1008

40,0890000 1480 30,00 15,20 150000 130,000 3500 | H 0.0 10.3

TE.0%D000 FLEE] J6.0 .85 150000 Tr0.000 | fo00 | A 5]

53620004 14.9: 2000 15,08 15000.0 130,000 2500 | H 1254 [TE
105,540000 0.1 30,00 2,940 150000 130,000 4000 |V 0.0 1.1
158400000 1501 000 14,99 150000 10,000 500 | W IT00 112
181050000 12.74 30,00 17,26 150000 130,000 000 | H 700 139
06 G T0000 16.45 000 10,55 150000 10,000 350.0 | H 700 4.0 |

1E, 560000 13.02 30,00 16,98 150000 120,000 000 | H 50| 127

Hardware Setup: EMI radiated\Electric Field Strength OATS - [EMI

radiated]
Sybrange 1

Frequency Range:

=

Zignal Path:

Anlenna;

Antenna Tower:

Tumntable:

30 MHz - 1 GHz

ESU 40[ESLU 40]

i GPIBD (ADR 20), SN 1000821040, PW 4.43, CAL 2014.04.13
ESIE 26-HLP 3003 Nrl 30603

P 1.0

Commaction Table: Cable TS-H2 10m Nr100083

HLP 3003 Mr30803

Comection Table (verbcaly; HLP-3003 Nr120603 vert 10m
Correction Table (horizontal): HLP-3003 Nr1 20803 hor 10m
Tewer [EMCO 2090 Antenina Tower)

i@ GPIB0 (ADR &), PW REV 3.01

Turn Table [EMCO Tumiable)
i@ GPIBD (ADR @), PW REV 3.01
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HARMONINIY SROVIY SFINDULIAVIMO BANDYMO RESULTATAI
HARMOHIC CURRENT EMISSION TEST RESULTS
Hama W, Gt Sir il e EsCrsaT
Dgaarmeey EMC comral drsion Osedaing mocks. Cgsrahed
Cormnparsy FRT Cormrment 1 Bnbiant tamp 24T
Ccied Fal 2hog Cormrments Rl sy 15 %
et LED) serestight Cormmentd o prog s 100 A kg
Spaciman Lighbing eapuiprrsart Cormrmantd
aradfacurer Wodlow Erer gyiLT Dts 105048
Tors (oW Terst s 2105 218
W RS current and Com eRponaing walees in Bmsenneoey 150
g 23013 Vs THD=0 v % THV=QQ13 v FoHN=DE Y PSHDEO0 %
Curriant (518 Armes THO=is THC=00T A FPOHC=002A PANSD=3TTS
Pl msw P1=sw Ta5 v
Powver Pt 5 CosFE L 00
T conditiong.  ER EI000.3. 2 2084 e SFHT, Prisssl 1, Fangesd (04
T oives wd P 065, i) > 2 N v ) soff, Faed oo o 71 W
M Dt gl fac b
harmrones qurnils < 06 % d lor < Smd e dorsoar ditr cac of THD, THE, POMC, PsD
HARMONIC ANALYSIS Teat PRES
Tobs ® @ntire megsur amepl, POHC sg o0 008 limssd 02 A
|ipagy =0 396 A
Erttrs masdsaramant [ 25 & 200 M wandng] wEr g 25 min P A E i
Ha | Maamum [V | ENG1D0.32 | Margn I el B [me] & | vas | B |3
ClasChl 1  [in Maatin] 150% | coaded | 190% | coaded wockd | = | L
D00 A 7 - e 0 Q N fi & 0 O & af--
| DAk A 15 1 (T - 1] o na E 031G A a
F. RS A f f ni BT A :
3| GOdMA L IHUA] 0% 0 af ne ng odta A Ox
i TR & 5. I= it & "
5 DO A L 10 A ] -B25% L1} af ne na s A& apx
: i A ] [ i ET & -
T oudwi A ] GOT0A] -BEE% i af ne ni (00 A O«
) T & 2 i ni I T . .
Bl ool A ) IIFERA] -A1d% 0 af ne ne 0065 A L]
] [ & e i 18 i OO0 A ]
TELE i, 5 W - i &
3 0 A ) oo A
11 A I & i i 15 i
: |I|:I ' =0 152 1% . e &
L & -~ 3 1|
E & 14 11 & ] AT
| | i) 1l 1% . i ;
o O A i i Iy
| D00 A x & ] - i A
i &, L i
arp ¥ 1 E 1 T0E
24 O A pix (OO
b7 IS A e 1T & L | B = TF A
N T & & G T A
A 00 & . =, e i i AT i
2 _.II.-'.- i TEal 5 T " Tl A
2l TG A e fi & . OOe A
1 O & L (T & L i B
-.-' ¥ ||.! wal e W0 By 5 R A
=] I A i 1 A
ai HONE & o] i A s &
o] O & 1l 1
AT CE A i L] il % e &
W ) ||.'" arafr. at) " [ . Illu':
A | B | i i |
Povirase wue < 00 %ol lovg or = Sma ne = hol aeluded
Fenaabi i E i i i B T e B
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ITAMPOS POKYCIY, SVYRAVIMY IR MIRGEJIMO BANDYMO RESULTATAI

WVOLTAGE CHAMGES, FLUCTUATIONS AND FLICKER TEST RESULTS

S id o EMCOEMT

Cperating modes:.  Opersted

Coomment 1; Srrbient b, +24 °C
Corments Rl hurmcby 37 %

L ormment A pregaure 1004k
Cormmantd:

Crake 22053018

Tt clatac Fardi cang]]

Test condtions: BN 61000 3-3-201 30 Z30W 1/ 50 Hz  Phess L1

BN 1000 4 152011/ Obrs 1 x 10 rin / Zhost {0 400+0.250) Chm
Peaveja { 0.2400+0.15000 Ohmy Rn#jin (. 180040 1000) Chm

FLICKER: Test PASE]

Tirme v Pt Sielreg Bt | Trrmoes] cme ] | o P FaIL
11021 Q00D QD00 - Lili i +01.000
L= 1,000 OLEs0 0500 & 000 3300
Pit: 0.001747 {calculated over 12 periads)
Bwlusbect PST, PLT, Shdng PLT, o, drmis; Trnsx
FUCKER: Sorcewst PASS
Tirma Prrne Pst Sidng Pt | Troma[s] e | o P FAIL
11021 il o] filiic) “a ileni] 1 () -

Pie: O30 {calculated cver 12 periods)

Ewlustedt PST <= 04 dome< 20% dimmd

Toiinal el L P BT 6 | A Pk e Ll b . T Sl Do 10 ebeSih O ML EDS enkin® leewes 11PLE0E
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ATSPARUMO ELEKTROSTATINIAM ISLYDZIUI BANDYMO REZULTATAI
ELECTROSTATIC MECHARGE IMMUNITY TEST RESLULTS

ESD TEST REPORT
Fpport MNumbsr | 203
Tt Lab : EMC control division’ RRT
Test Person - oGt
Tewt Dote © 6122008 | 1:15:44 FM
Tast Standard ! BN 50 000-4-2 220059
Cusitmar : Viellcrey Erergy LT
E.ULT
Pl LEDy strestlight MF-SL-075
Dgscriphion : Ser Mg, EMCTERLT
Test Level max.
Conkact 000 v

Horizorial Coupling Plane © 4000 v

Wertical Coupling Plans : 4000V

Test Result

Test passed =
Tost not passed : I:!

Tt rot riwhiscd :

G/ 14/2008 LL:H49:30 A ZL0%

Fallrg Criteria B

Page 1 of 4
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| Climatic Conditions
Temper sture 2 B Fmidity : 43 W%
Pressure : 100 Pa
| Test Simulator
Mars F Yarsion - s, 1.23
Contact Discharge
Test Setup
st Rioitires Coract 4k
Descharge Moduke 150 pd [/ 330 o
Test Voltages Level 1 Ll 2 Ll 3 Ll 4
S0 W
Folar ity Positye B Negatve Fepatition 10
[t aton Paolarity -> Point -> Violtage Dischanges : 10
Trigges : BasnrmaEtc Test Points : 3

BLA/E018 114920 &

108

Page 2 of 4



il

Bandymy slasiosta
Mr. (29.1) PE-&T
018

Bandymu ataskaitcs
5 priedas
Annex 5

Test Points

TestPont | Bresk

1 gade= D
2 wide - (D
3 sice - (D

Horizontal Coupling Plane

Test Setup
Tt Fouting | Cantact 4
Discharge Module - 150 pf / 330 chm
Test volages : Level 1 Level 2 Level 3 Level 4
4000

Pl ity Prrsitrvee B Fiegatve Bepetaon 108
e ation : Polar ity -> Point -> Volage Discharges - 0
Trigger | Saipimatc Test Ponts ; 4
Test Points
TestPort |  Bresk | e ——

1 Front-CD

2 1 sace- CD

3 Buck - CD

4 2 side - D

BSLAZ018 11:49:20 AM

)

Page 3 of 4
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Vertical Coupling Plane
Test Setup
Tt Fouti - Clontact dioy
Discharge Moduke 150 pf Jf 330 ohwn
Tt Violftages | Ll 1 Levad 2 Lewved 3 Levvnd 4
S000
Podarity ; Praitive 8 Negathe Repatition | LDs
[Rerabion - Paolarity -> Point -> Violtage Dischanges : j1u}
Trigger : Sarsrnaty Tedt Poirts 4
Test Points
TestPont | Break | Desar fption
1 Frort-CD
4 1 sade- CD
3 Beack = CDv
4 2 wids = CD
SS1AE018 1149020 A 2108 Page 4 of 4
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ATSPARUMO SPINDULIUOJAM AM ELEKTROMAGNETINIAM RADIJO DAZNIY LAUKUI BANDYMO REZULTATAI

RADIATED RADK FREQUENCY ELECTROMAGNETIC FIELD IMMUNITY TEST RESLLTS

cmeware ...

IEC 61000-4-3 Test Report

Test File Information

Test Data File:

IEC Calibration File:
Test Setup File:
Equipment Setup File:
Test Date:

Test Standard:
Start Frequency’
Stop Frequency:

EUT Sides Tested:
FPolarizations Tested:
Modulations Tested:
Test Status:

EUT Status:

Chemeoware v3.1 . \RadiatedUECE1 000\ Test Data'MF-SL-075_3v_80-1000MHz rstd
Chemoware v3.1 0\RadiatedECE1 000 Cakbration DataMEC_80-1000 MHz_10 WVm_CP_9 Posrscd
Chemeoware v, 1. 0\RadiatedVECE1 000\ Test SelupEC 61000-4-3 (Level 2) - 112712 rslis

C\emecware v3.1.0\Radiated\Equipment Setup\RRT_Equipment_Setup rses
13/06/2018 12:11

IEC 61000-4-3 (Level 2} - Custom
BO.000 MHz

1000000 MHz

Front, Right. Rear, Lef

Wertical, Horzontal

Modulation 1. Consult Test Selup File Listed Above For Definilicons
--------------------------------- Complete e

EUT Monitering:

Non-Conformities:

Mone

Test Enginesr:
Temperafure:
CUStomer:

EUT Modal Mumber:
EUT Senal Number:
EUT Description
Moles:

Qrder No. 2109

Wygintas Gudkovas
25°C

Yellow Energy LT
LED streetlight MF-SL-075

EMCOSE1T

EUT operated

Mormal performance. no change of aperation (crileron A).

Hurnicity; 39% Pressure: 1000 kPa
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Test Standard:

IEC 61000-4-3

Tast Satup Mame:

IEC &1000-4-3 {Lewel 2) - Custom

Date:

D90E20168 11:04

File Path:

Power Leveling Method:

112712 rsts

| Clemeware v3.1 . 0\RadiatedUECE1000\ Test Setup\lEC G1000-4-3 (Level 2) -
Forward Power

Power Levaling Tolerance:

+ 0.50 (dBm) 7 -0.00 (dBm)

Power Leveling Betwean

Froquences; Unchenged
. Start Drive Level: | -40.00 (dBm)
Field Leveling Tolerance: | + 075 (Wim) 7 =0.00 {Wim)
EUT Monitor Type: | Mone
Test Parameters
Test Level Plot
E_-
4 %=
g s
Yzs
15

o
[
i

=]
E-

Precpesnoy [PE)

oW A (Sl T . AR{SOE) [T T

f Ll
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Test Parameters
Frequency Dependent Parameters
" Frequency | Frequency Field Dwell Field Interp. Test Modulation 1 Modulation 2
Step Strangth CW
£0.000 MHz 1.000 % 3.000 \im 1.00 None No AM Sine, 80.000%, None
Sec 1000.000{Hz)
1000.000 1.000 % =.000 Wi 1.00 Mone Mo AM Sine, 20.000%, Hone
MHz Sec 1000.000(Hz)
Test Parameters
Frequency Dependent RF Signal Routing
Froquency Equipment Cenirel SC Swileh Pasitions SC1000(1) Aux | SC1000(2) Aux User Defined Mag

— T
ES26T0 - LIS44270408_(Sig Gen 1)
2500 1000A - 307533_(Amp 1) m gg mm
DCETB0A - 3x2 136 _(DE 1) M BE Sion

BkA-E PRAOG2 - JZ1ETO_(Power heler 1) Mo BC C shon
ERCOd 144 - DOO3GSAS _(Andenna 1) Mo 5C C fhon
Manal - _(Anbenna Comiraller 1)
—— | CEbrationTeE) Fdone Mone
FRATDOS. - 0339266 _(Fiedd MonBor 1)
e HamMAOMR Tasd)
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ATSPARUMO SPARCIAJAM ELEKTRINIAM PEREINAMAJAM VYKSMUI-VORAIL [TAMPOS KRYCIAMS

IR TRUMPIESIEMS PERTRUKIAMS BANDYML REZULTATAI
ELECTRICAL FAST TRANSIENTS/BURST, VOLTAGE DIFS AND SHORT INTERRUPTIONS IMMUMNITY TESTE RESULTS

61272018 2:47 PM

- TEST REPORT-

Immunity to EMC Pulses

Order numbser il

Manul scturericustomer Wellerws Emergy LT

ENT de sorip tien'name LED streetlight

Type MF-SL.07%

Serial number EMCDSETY

W wersban

| Notes EUT cpersted
Hormative dacuments:

R quiresients according te : | EN &1%47: ey

| Test specification and reaskts:

Pl i 0 £ 7 St andand Criberia Hotes e sl

Bursts o mairs EM 6 1000-4-4:1011 i} Pass

Burt t zipnal Lnes EM & 1000-4-4=101 2 1] H/A

1o maing EM 61000-4-5:7014 i Nk

Vodtage dips EN 610004112004 B.C Pass

Shart intermuptions EH &1000-4-11:2004 C Fass

Proswer fr. magretic Teeld EN & 1000=4=8:3010 ] Wi

Pulse magnetac field EM 61 00 —4-9: 1503l : Dol H s

[ Miain tert equipment:

Sanufacturer Type Serial Hr In uae
Teeg W5 3060 1470 w
Teseq COH 31 1407 "
Teeq WG 304 [T
Teeg COH 343 5012

Msrasl or Equipment :

Marafacturer | 1ype Lerlal Nr Calbration date | e rtilicate Hr: in use

Teseg Lol IHATEH2 255 2013-04-02 HIOH2E51413

Teseq IM& 752 164 2013-03-14 HYS 20050813

Schafiner Clamp ODM BO14 17108 2013-9-10 AP0MT

[(Modides: 1
Marafacturer Type Serial Mo, Wersion J/ Fw Calibratson date Certificate Mo,
Te=eq WiH 1008 0550-8-0102-0000-  1.4.1 e ==

TEBA-TRES-JCCE
T

Teseq MR 3000 5% 0002 .38 e ner

Te=eq 00l - WOT. 10 -e- -

Teseq O, IS0 41 ooz ME201T CROSTEZBCRD

Teseq HY 3060 i ooz == e

Te=eq FTa 3475 455 002,31 10ME2017 CROSTEZBACRO

Teseq R 3652 m ooz 1082017 CROSTEZRACRO

Teseq COML 3064-C 1407 002,31 1082017 CROSTEZR/CRO

Teseq PO 3403 s 002,31 10ME2017 CROATEZBACRO

Teseq WAR 3005-518 g4g 000214 829523013 HLOE4E2 13

Taseq MO 8503 162 000z, 31 10 AF2017F CROGHH 38

Settings:

ELT supply voltage Lin used for 1000 reference value: ¥y

Maasured EUT Supply Yoltape: Iy

Maasured EUT Supply Froguensy: #3,9 He
Enviroreental Conditions: = i &

Te rature, L Humid ity, % Presiure, kFa
) 37 LY
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Test Results

Sequence:

Burat f Electrigal Fast Trandient:

CiProgram Filed (=86 \Teeg AGVWIH F000LRer TestfiEN &1000-4-0EH 615347 lamp vin 13W.eft

EFT Tezt for 1-phase power line up to 1000Y, aliemate polarity, burst freguency 5 BHz & 100 kHa, coupling to all Lires,

Time

&A12F2018
50 b P
&A12F2018
5705 P
GAZAI0E
L5401 PM
GA1ZFI01E
5616 PM
&A12FH018
15821 M
BA2FI01E
30036 PML

Dipr and Dropa:

Wolt

1800 W
1800 W
1800 W
1800 W
1800 W
1600 W

Polarity
Pos

Heg
Pos

Heg
Pos

Frequency Phase

5 KHz
5 KHz
S KHz
5 KHe
5 KHz
& KM

Burst
Time
15 me
15 me
15 e
15 me

15 me

1% me

Fepatitson
Time

100 ms
130 m=
10 ms
130 m=
130 m=

130 m=

Shep
Duration
ilhs
1lds
1hds
10s
12ds

120s

CAProgram Files (<88 \WTeeqg AGVWIN 3000V UserTestsAEN S1000-4-11_Z00AEN &1 547 dipsiintennup. dnd

Thma

GAIZ/INIEINI0TI P TOE
BTGNP 00

Wolt

Tested by: Vygintas Gudkovas

Date: 6/12/2018

Repetition
Tim#
103
s

Evant Tima

00 ms
10 ma

Coupling  Status
IEC L1 Paszed
IEC L1 Pazzed
IECH Passed
IECH Passed

IEC PE Passed

|EC PE Passed

Step Duration Stanum

3 Pudses
3 Pulies

Friied
Fuized
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ATSEPARUMOD \ﬂREITA.MPAIME BANDYML RECULTATAI
SURGES IMMUMITY TESTS RESLLTS
&M 22018 4:10 PM
- TEST REPORT-
Immunity to EMC Pulses

Equipnsent under test

Dvddar musmbser 109

Marufacturerfcutomer Wellow E LT

EUT da scrip than/nama LED strastlight

Type MF-5L- 075

Sarial nummlser EMCOSRYT

T verskon =
Halen ELT saraied
Fiet mative documents:
] tim 1 L
wpecificalion and m i
" Phenomena St andard Criterla ﬂ_u_nl!_: T sl
Biargid A& fmasd EM &1000-4-4:7013 B M &
[ Hursts to signal ines 000441012 ] H ik
_SEmn M.y “EN 61000-4-5:1014 B Fase
Lage dips EN G10004-11: B.L Hok
[ Shart intamuaptions EM G1000-4-11:,004 [ H &
. magnetic feeld EN B1000-4-8:2010 1] T
Pulze magnetic Field EH 1000 4-5; 177 a+A 1 ; 000 H/&
[ Miain test equipment:

Sanufacturer Type Serial Nr In wse
Teeq WG 2060 EEEL] [
Teseq COH 161 1407
Teseq MG 3040 &00E
Teeg CDN 3043 w013

Marmal or additionasl i

Ma LIFEF Serial Nr Callbration date Certilicate Hr: In eise

Tezeg Cail INATOT 5% J013-04-07 HIOITE51413

Tezeg IMN& 752 164 1013-92-14 HTS IO 630613

Schaffner Clamp CDH BO14 17308 1073-00-10 A0 3

_ _ _ _ |

Marwfsciurer Type Serial Mo, Wearsin § Fw Calibrataon date Cartificate Mo,

T WiIH 3000 1906-0-0104-0000- 1419 s ==

THN-EXTF-DLEE-
D368

Teseq MCRE 1083 100 GO0T. 41 - =

Teseg I, Jo0u8] <10 1713 000, 3% 1My CROOZOSE

T PO 3803 T4TF 000T, 3% 1123007 CROOTYE

Temeg HA B0 1518 01,3 s -

Temeq CWi, 3451 3k 00T, 3% 11420004 T CROOTOTE

Teseq FTM\ 345 JEET 00T, 1 114200007 CRDOT 0GR

Te=eq COM 3043-C 501% 00T, 1% 114204209 T CROOTOBR

Teseq IMA &583 I ez e Fs L HSOIOZ21121 Y

Settings:
ELT swpply voltage Lin used for 1000 reference value: sl
Mapsuned EUT Supply Voltape: |
Mezsured EUT Supply Frequency: 5.9 Hr
Temperature, "L Humidity, % Pressure, kPa
7 37 9.8
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[ Test Resuls

Combination Wese:

ChProgram Files (<36 ATeseq AGVHIN 3000 LserTestsAEN &1000-4-5VEN 61547 lamp daugiau 25W.ow
Combination wave test for 1-phase power line up to DY, slternate polarity, synchronows coupling from §° to 2707 in 907 step,

Liree: o Liree cougpling.

Tima wedk
BFA1212ME 1000 ¥
415030 P

&MI30E 1000
A0S P

&f13/2018 2000
1538 P

&A1212018 2000 ¥
30T PN

&MI30M8 2000
435156 P

G12/2018 000w
48006 P

IE‘EE’EEE

Tested by: Vygintas Gudkovas

Date: 61272018

Impedsnce  Phase
in S0
if FEl
124 o ¢
120 rhl
120 W
120 o

Repetitin
Time

& 3

&0 2

&0z

i 5

& 2

1R

Step

Duration
% Pulses
% Puligd
% Pulzes
% Pulies
% Puliss

3 Pulses

Coupling  Staus
IECLY = N Pasmsad
IECLY = N Pasad
IEC L1 = Pased
PE

IECH = PE  Passed
IEC L1 = Pased

PFE
IECH - PE  Pased
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LIE TUVOS RE SPUBLIKOS RYSIU REG ULIAVIMO TARNYBOS APARATUROS IR IRENGINIL
ELEKTROMAGHNETINIO SUDERINAMUMO KONTROLES SKYRIUS

ECIUIPMENT AND DEVICES ELECTROMAGMETIC COMPATIBILITY COMTROL DMISION OF COMMUNICATIONS REGULATORY
AUTHORITY OF THE REFUBLIC OF LITHUAMIA

aktybéshindia v imim. Tridvisemeny e zitme, Eodes 121442211, Zamay o 3, LT- #4140 e Tel (237 334040, Bibe (237 21 1007 Hlp emo@Te k.

AFPPROVED
Head of Division
A

Arvydas Giedraitis

BANDYMU ATASKAITA
TEST REFORT

2018-06-22 Mo (29.1) PB-74

BAMDOMASIS OBJEKTAS LED street luminaire b AXKF lux

TEST ITEM
GAMIMT OJAS YELLOWY EMERGY, Lithuania
hAHUFACTUR ER
TIFAS MF-SL-075
TvFE
SERIJOS MUMERIS EMC 05817 (assigned numbern)
SERAL MU WMBER
UFSAKOWAS LAB "Autokausta”
APPLICANT Marvelés g, 19908

LT-46204 Kaunas

Lithuania

Tel.: +370 37 387555
Fax: +370 37 397444
E-mail: statyba@autokausta. it

BAMNDY ML) PRADZ A 2018-06-22
START OF TESTS

BAMDY ML) FABAIGA 2018-06-22
END OF TESTS

LAPL SkaIGIUS i
HUMBER OF FPAGES

ATASKAITOS PRIEDAI 101 page
ANNEXES OF REFORT

Bandymiy rezultatai susije tk su bandomuoju abjektu. Be rastiske RRT sutk ima atskiras bandwmy ataskaites dalis dauginti draudZiama.
Test results relate anby to the tem tested. The testreportshall notbe reproduced eccept in full with oot veritten approwval ofthe RET.
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1. BANDYMY SUVESTINE
SUMMARY OF TESTS

Test name NMormatve documenis Test result

Electromagmnetic immunity:

Immunity bo conducted radio frequancy EM 615472008 Fass
electromagnelic disiurbances EM 61000-4-6; 2014
Motes:

1. The applicant delermined the extent of applied lests,
2. Mo applicant’s representatives witnessed the tests.
3. The reported expanded uncerainty of measurement is stated as the standard uncerainty of

measurement mubllipied by the coverage factor k = 2, which for a normal distribulion coresponds to a coverage
probability of approximately S5%,
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2. STANDARTY NUORODINIAI ZYMENYS IR ANTRASTES
REFERENCES AND TITLES OF THE STANDARDS

EM 61547, 2008
Equipment for general lighting purposes - EMC immunity requirements (IEC 61547 :2009).

EM &1000-4-6:2014
Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques - Immunity to
conducted disturbances, induced by radio-frequency fields (|EC 61000-4-6:2013),
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3. BANDOMOSIOS |RANGOS (B|) APRASYMAS
DESCRIPTICN OF EGUIPMENT UNDER TEST (EUT)

3.1, APRASYMAS
DESCRIPTION

LED street luminaire MAXFIUx MF-SL-0T5 s powered from 180-253 VW, S0E0 Hz mains nelbwork.
Max power consumplion: TSW.

3.2 BANDOMOSIOS |IRANGOS FOTOGRAFIIOS
FHOTOS OF THE EQUIFMENT LMDER TEST

_.il

(5]
.mlll'm

Fig. 1. Bottom view
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Fig. 2. Top view

Fig. 3. Side view
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4. BANDYMAMS NAUDOTA |RANGA

EQLIPMENT USED FOR TESTS
Name Type Serial No Calibration document
Immaunity o conducted disturbances, induced by RF fields test
Frarkona, mmunity lesting CIT-10673 102C3214 Cerlificale of calibration
systermn FLL-75 1025 o EG1604 D-E-15070-01-01 2018-13
| Bird Electronic corp. attenualer | 75-A-FFN-06 0332 Cerificate Mo 704N 3
Frankonia software CIT-10 Mersion 2.27 102C3214 -
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5. ATSPARUMO RADIJO DAZNIY LAUKLY INDUKUOTIEMS LAIDININKAIS SKLINDANTIEMS
TRIKDZIAMS BANDYMAS DAZNIY DIAPAZONE NUO 150 kHz IKI 80 MHz

IMMUNITY TO CONDUCTED DISTUREBANCES, INDUCED BY RADIC-FREQUENCY FIELDS TEST IN THE FREQUENCY
RAMGE FROM 150 kHz TC 80 MHE

5.1, BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Conducted disturbances to a.c. power inpud

= EUT
- CDN-M3 /I-B—l' m
GRP AC
Tl = s CONMS - couplingldecoupling device
T2 = aEamsabor (b 9= GRF = ground referencs plane

AG — pover cable

Test setup: fable-fop equipment

EUT power supphyt 230 V., 50 Hz mains network

EUT operating mode: swilched on.

EUT performance assessment method: visual cbservation of wmincus intensity of the luminaire.
Immueniby test reguirement;

Forl Pheramern Anpicabie tes! evel Appicalle performance
Crilgrian
ac. power | Injected currents £ 3V r.m.s (unmodulated) A
input (radio-frequency common mede)
Modulation: 1 kHz 80 % AM. sine wave: source impedance 150 2.

5.2 NORMIMNLAI DOKUMENTAI
HORMATIVE DOCUMENTS

EM 515472008,
EM 61000-4-5-2014.

5.3, BANDYMO REZULTATAI
TEST RESLLTS

Clirmatic conditions, test conditions, test equipment and the test results are presented in the annex 1.
Detailed information of equipment used for tesis is presented in dause 4.

Ho perfamance degradalion.

5.4, ISVADA
CONCLUSION

The eguipment under lest complies with the mmunity requirements 1o conducted disturbances,
induced by radio-freguency fields at input a.c power port,

Deputy Head of Division Raimondas Stulas

Valdotas Slamkus. (el (+3700 37 334040, fax (+2300) 37 211307, e-mall vadolas slankusgm. i
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ATSPARUMO RADIJO DAZNIY LAUKY INDUKUCTIEMS LAIDININKAIS

SKLINDANTIEMS TRIKDZIAMS BANDYMO REZULTATAI

IMMUMNTY TO CONDUCTED DISTURBANCES, INDUCED BY RADIO-FREGQUENCYT FIELDS TEST RESULTS

IEC1O000-4-6/ENG1000-4-a Conducted disturbances test

Date: 22.06,18

Time: 16:58

Order No.: 2109

Id.po.: EMCOSE1T

Devica: LED luminaire MF-SL-075
Company: Yellow Energy LT
Test engineer: V.Gudkovas
Operating mode: EUT operated.
EUT dimensions:3I00xTOx&00 mm.
CDN coupling factor:- 0.6 4B
Test location: EMC test room
Temp.=25.4 C

Hum.=34 .5 %

p.=%5.6 kPa

CDN: CDN M2 3V

Start frequency: 0.150000 MHz
Ftop [requency: B80.000000 MHz
Test lavel: 3.0 ¥

Sweep type: logarithmic
Steps: 1.00 %
Dwell time: 2.9 =5

Modulation: inkternal AM
Moedulation fregquency: 1000.0 Hz
Modulation level: BO.O %

Test szystem: Frankonia CIT-10/75 Wo.l02C3214; FLL-75 Wo. 1029
Software: EN 61000=-4=6 #.2.27

Test reactions: no performance degradation

W ITMECTREAT
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tma 165
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s 1 10m [k
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LIE TUVOS RE SPUBLIKOS RYSIU REG ULIAVIMO TARNYBOS APARATUROS IR IRENGINIL
ELEKTROMAGHNETINIO SUDERINAMUMO KONTROLES SKYRIUS

ECIUIPMENT AND DEVICES ELECTROMAGMETIC COMPATIBILITY COMTROL DMISION OF COMMUNICATIONS REGULATORY
AUTHORITY OF THE REFUBLIC OF LITHUAMIA

aktybéshindia v imim. Tridvisemeny e zitme, Eodes 121442211, Zamay o 3, LT- #4140 e Tel (237 334040, Bibe (237 21 1007 Hlp emo@Te k.

AFPPROVED
Head of Division
A

Arvydas Giedraitis

BANDYMU ATASKAITA
TEST REFORT

2018-06-14 Mo (29.1) PB-68

BAMDOMASIS OBJEKTAS LED street luminaire b AXKF lux

TEST ITEM
GAMIMT OJAS YELLOWY EMERGY, Lithuania
hAHUFACTUR ER
TIFAS MF-SL-120
TvFE
SERIJOS MUMERIS EMC 05814 (azsigned numbern)
SERAL MU WMBER
UFSAKOWAS LAB "Autokausta”
APPLICANT Marvelés g, 19908

LT-46204 Kaunas

Lithuania

Tel.: +370 37 387555
Fax: +370 37 397444
E-mail: statyba@autokausta. it

BANDY ML) PRADZ 1A 2018-05-22

START OF TESTS

BANDY M) PABAIGA 2018-06-12

EMD OF TESTS

LAPL SkaIGIUS 15

HUMBER OF FPAGES

ATASKAITOS PRIEDAI 1 {2 pages),

AHNEXES OF REFORT 22 pages),
3(2 pages),
411 page),
(4 pages),
B (3 pages),
7 (2 pages),
8 (2 pages)

Bandymy rezultatai susije tk su bandomuoju abjektu. Be rastishke RRT sutk ima atskiras bandwmy atask aites dalis dauginti draudZiama.
Test results relate anby to the tem tested. The testreportshall notbe reproduced eccept in full with oot veritten approval ofthe RET.
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1. BANDYM SUVESTINE
SUMMARY OF TESTS
Test name Mormative dactiments Test reswt
Electromagnetic distirbances:
Disturbance veltage at the mains terminals EM 550152013 FPass
EM 55015201 2/A1:2015
Radiated disturbance EM 550152013 Pass
EN 55015201 3/A1:2015
Harmonic current emission EM 61000-3-2:2014 FPass
Violtage changes, fluctuations and flicker EM 61000-3-3: 2013 Fass
Electromagnetic immunity:
Electrostatic dischange immnity tesd EM 515472009 Pass
EM G100:0-4-2: 2003
Radiated RF electromagnetic field immunitytest | EN 61547: 2008 Pass
EM G1000-4-3: 2006
EM 21000-4-3; 2006041, 2008
EM 5100:0-4-3. 2006082, 2010
Electrical fast transienis/burst immunity test EM 615472008 Pass
EM B1000-4-4.2012
Surges immunily lest EM 613472008 FPass
EN 61000-4-5:2014
“oltage dips and short interruptions immunity EM 615472008 FPass
fest EM 61000-4-11:2004

Motes:

1. The applicant determined the extent of apphed lests,

2. Mo applicant's representatives witnessed the tests.

3. The reported expanded uncemainty of measurement is stated as the standard unceainty of
measurement multiplied by the coverage factor k = 2, which for a normal distribution cormesponds to a coverage

probahbility of approximatehy 55%.
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2. STANDARTY NUORODINIAI ZYMENYS IR ANTRASTES
REFERENCES AND TITLES OF THE STANDARDS

EM 55015:2013

Limits and methods of measurement of radio dsturbance characienstics of electrical lighting and
similar equipment (CISPR 13:2013 + 151:2012 + [52:2013).

Amendment: EM 55015201 381:20145.

EN 55032:2015
Electromagnetic compatibility of mullimedia equipment - Emission requirements (CISPR 32:2012).
Corrigendum EM SS0322012/A0C: 2013,

EM G1547: 2008
Equipment for general lighting purposes - EMC immmunity requirements (|EC 61547, 2008).

EN 51000-4-2:2009

Blectramagnelic compalibility (EMC) - Part 4-2: Testing and measurement technigues - Elecirostatic
discharge immunity test (IEC 61000-4-2-2008),

EN 61000-4-3:2006

Elecirormagnetic compalibility (EMC) - Part 4-3; Testing and measurement techniques - Radiated,
radio-frequency, electromagnetic field immanity test (IEC 51000-4-3.2006).

Amendment EM §1000-4-3-2006/081 - 2008,

Amendment EM 61000-4-3-2006/82-2010,

EN 61000-4-4:2012

Blectromagnetic compatibility (EMC) -- Part 4-4: Testing and measurement techniques - Electrical
fast transientburst immunity test (IEC G1000-4-4:2012),

EM 61000-4-5:2014

Electromagnetic compatibility (EMC) - Part 4-5 Tesling and measurement techniques - Surge
irmmunity lest (IEC 61000-4-5:2014).

EMN 61000-4-11:2004

Electromagnelic compatibilty (EMC), Part 4-11: Testing and measurement {echniques, Vollage dips,
shoit nterruptions and valtage varations immunity tests (IEC 61000-4-11:2004).
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3. BANDOMOSIOS |RANGOS (B|) APRASYMAS
DESCRIPTION OF EGUIPMENT UNDER TEST (EUT)

3.1, APRASYMAS
DESCRIPTION

LED street luminaire MAXFIUx MF-5L-120 s powered from 180-253 VW, S0ME0 Hz mains network.
Max power consumption: 116 W

3.2, BANDOMOSIOS IRANGDS FOTOGRAFIIOS
FHOTOS OF THE EQUIFMENT LMDER TEST

Fig. 1. Bodtom wiew
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Fig. 2. Top view

Fig. 3. Side view
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4. BANDYMAMS NAUDOTA |RANGA
EQLIFMENT LIZED FOR TESTS
Name Type Serial No Calibration document
Conducted disturbances tests
Rohde&Sehwars 20 Hz = ESU 40 100062 Cerlificale of calibralion
40 GHz test recaiver Mo 45355 D-K-15155-01-01 2018-02
Rohde&Sciwars artificial ESH2-Z5 £004855009 Cerlificate of calibralion
mains nelwiork Ma 372373 D-K-1501 2-01-00 201512
RobhdelSchwarz testing software) Version 9.12.00 .
EMC32
Radiated emissions test — = =
Rohde&Schwarz 20 Hz - ESU 40 100062 Cerlificate of calibration
40 GHz test receiver Ho 45355 D-K-15195-01-01 2018-02
TOK RF Sodutions 30 MHz - HLP-3003 130603 Certificate of calibration
3 GHz log periodic antenna Mo 2010110438
RaohdelSchwar? lesting software| Version 9.12.00 | - -
EMC32
| Harmonic current emission, voltage changes. fluciuations and flicker tests
Spirenberger + Spies test EnY D ASOE00TS Cerfificale of calibration
| system e 15000/PAS 01102 Ho AS801d
Spitzenberger + Spies EMC Version 2.34f | - .
test software
Electrostatic discharge immunity best
EM Tesl electrostatic discharge | ESD30N V1032107411 | Cerlificale of calibration
| generator P30N V1039107412 | Mo 5CE-1028107411-010-U17-ESD20N

Radated radio frequency eleciromagnetic fleld immunity

fest

Agilent Technologies 250 kHz | EB257D US44270408 | Certificate of calibration
= 20 GHz signal generator Mo 1-7257953524-1
EMCO 80 MHz - 2 GHz 144 00035585 Certificate of calibration
broadband log periodic antenna _ Mo 48562 _
Amplifier Research 80 MHz - 250010004, 07533 Certificate of calibration
1000 MHz power amplifier Mo CHS0T A,
Amplifier Research 10 kHz - PM2002 I21670 Certificate of calibralion
100 GHz power maber Mo D18915924
Ampitfier Ressarch 10 kHz = PH200{ 321958
& GHz power head
Amplifier Research 80 MHz - | DCS180A 322196 Certificale of calibration
1 GHz directional coupler _ Mo 027371/01/010
Amplifier Research 100 kHz - FL700G 0339425 Certificate of calibration
6 GHz electnc fiedd probe Mo 2017050 420-1
Amplifier Research field moniter | FM 7004 0339366 -
Ampkilier Research probe FIFO00 0335665
interface
Amplfer Rassarch software Vi 0340646
emcware
Electrical fast transients/burst immuniy test S =
Tegeg multifunction generator | NSG 3060 1478 Cerlificate of calibration
Teseq coupling/decoupling CION 3081 1407 o SC5-1478A407-064-U1 T-NSG 3060/
mbaork CON3I061
Tesedg Software WIN 3000 w1.4.1 - -
| Surges Immunity test
Tegeg multifunction generator | NSG 3040 e0sa Certificates of calibration
- a Ho SCT-3336-5L0-CH100517-CWM3451
Tegeg softwars Wik 3000 vid -

lesls

Vellage dips and shon inlerruptions and valtage vanabions immu

| Tesegmultifunction generator | NSG 3080 1478 Certificate of calibration
Teseg coupling/decoupling CDN 3061 1407 Mo SCS-14781407-064-U17-
nebwork MEGI0ENC DMNI0E1
Teseq automated variable VAR J005-516 | 0648 Certificate of calibration
transformer Mo HOOS08482213
Teseq software WIN 3000 vl.4.1 - -
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5. 5. LAIDININKAIS SKLINDANCIY TRIKDZIY MAITINIMO PRIEIGOJE BANDYMAS 9 kHz - 30 MHz
DAZNIU DIAPAZONE
DISTURBANCE VOLTAGE AT THE MAINS TERMINALS TEST I THE FREQUENCY RAMGE 9 kHz TO 30 MHz

5.1. BANDYMO APRASYMAS

DESCRIPTION OF THE TEST
Block diagram of test sebup
o8 - EUT
=
TR = AN N
g4 m
GRP
EUT - equipment under lest GRP — ground refenence plane
TR = lasl moabar A = power cable

AMMN = atificial maing nadweork

Test setup: table-top equipment
EUT arrangement: 0.4 m from metal loor of semianechoic chamber, 0.8 m from AMN and 20.8 m
from olfver metal surfaces.
EUT power suppht 230 W, 50 HE mainsg nedwork.
EUT operating moade: swilched an.
Disturbances limits &t mains terminals:
= 110 dB{pV) quasi-peak in the frequency range 9 kHz - 50 kHz;
« 50 dBE{u\) - 80 dB(pV) quasi-peak in the frequency range 30 kHz — 150 kHz;
o G6 dB(UV) = 56 dB{UV) quasi-peak and 56 dB(uV) = 46 dB(UV) average in the frequency
range 0,15 MHz - 0,5 MHz,
= 536 dB{uV) quasi-peak and 46 dB{u\) average in the frequency range 0.5 MHz - 5 MHz:
= B0 dE{uV) quasi-peak and S0 dB{UV) average in the frequency range 5 MHZ = 30 MHz.

5.2, NORMIMNLAI CORUMENTAI
HORMATIVE DOCUMENTS

EM 55015:2013, EN $5015:2013/A1,2015,

5.3. BANDYMO REZULTATAI
TEST RESULTS

Climatic conditions, tesi conditions, test equipment and the test results are presented in the annex 1,
Detailed information of equipment used for tests is presented in clausa 4.
Messurement uncerainty; £3.17 dB.

5.4 15VADA
CONCLUISION

Equipment under test complies with the requirements of conducted disturbances al mains terminals.
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6. TRIKDZIY SPINDULIUOTES BANDYMAS 30 MHz - 300 MHz DAZNIY DIAPAZONE
RADIATED DISTURBAMCE TEST IH THE FREQUENCY RAMGE FROM 30 MHz TO 300 MH:z

6.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

AT
TA
10m 24
uTt
L
FT
0 .. 360
GRP
AC
TR
EUT = equipment under st RT = mtaling table
T = maasuring anierma AC = power cabie
AT — anlenna mast GRP - reference ground plane
TR =lest nesceprer

Test setup: fable-top equipment
Test procedure; specified in clause A1 1 of Table A1 of CISER 32:2012,
EUT powver supply: 230V, 50 Hz mains network,
EUT operating mode: swilched on.
Emission limits:
e 30 dEuviim) Quasi-peak at 10 m in the reguency range 30 MHz = 230 MHz;
s 37 dB(uvim) Quasi-peak at 10 m in the frequency range 230 MHz = 300 MHz

G.2. NORMIMNLAI DORLUMENTAI
HORMATIVE DOCLUMENTS

EN 55015:2013, EN 55015 2013A1:2015,

6.3. BANDYMO REZULTATAI
TEST RESULTS

0.8 m

Climabic conditions, test conditions, test equipment and the test results are presented in the annex 2.
Detailed information of equipment used for tests i5 presented in clause 4.
Measurement uncertainky: £4.7 dB.

6.4, ISVADA

COMCLLISION

Equipment under test complies with the requirements of radiated disturbance.
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. HARMONINILY SROWVIY SPINDULIAVIMO BANDYMAS
HARMOMC CURRENT EMISSION TEST

7.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

AC EUT

08m

ELIT = equipment under esl M = m pamwing equipment
5 = power Supply AT = maing cable

Tesh setup: table-1op equipmment

Test voltage: 230 V.
EUT classification: dlass C b) 1.

7.2. NORMINIAI DOKLUMENTAI
MORMATIVE DOCLMENTS

EN 61000-3-22014.

7.3 BANDYMO REZULTATAI
TEST RESLLTS

Climatic conditions, test conditions, test equipment and the test results are presented in the annex 3,
Detailed information of equipment used for tests is presented in clause 4

7.4, 1I5VADA
COMCLLISICON

The eqguipment under test complies with the requiremenis for harmaonic current emission.
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8. |TAMPOS POKYCILY, SVYRAVIMY IR MIRGEJIMO BANDYMAS
WOLTAGE CHANGES, FLUCTUATIONS AND FLICKER TEST

8.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

S+M
AC EUT
L | ‘
0.8m
v
ELIT = equipment under lesd M = m pasueing eguipen el
S = poraRar Supply AC = maing cable

Test setup: table-1op equipmment
EUT power supphy 230 W, 50 Hz.

8.2, NORMINLAI DORUMENTAI
HORMATIVE DOCUMENTS

EN 61000-3-3:2013

8.3. BANDYMO REZULTATAI
TEST RESLALTS

Climabic condifions, test conditions, test equipment and the test results are presented in the annex 4.
Detailed informetion of equiprment used for tests is presented in clause 4,

8.4 ISVADA
COMCLLISION

The eguipment under test complies with the requirements for woltage changes, fluctuations and
flicker,
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9. ATSPARUMO ELEKTROSTATINIAM I1SLYDZIUI BANDYMAS
ELECTROSTATIC DISCHARGE IMMUNITY TEST

8.1, BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

| AP B D

ELIT im
15 (0.5 mem] e
‘x‘ ‘!In s
1‘*-.,‘h_- H.H'm
WP eVl . —
S
L —_— L]

EUT = equipment under best HCP = hodzontal coupling plans
IS = isclation 3eal VCF =~
GRP - ground refenence plans

Test setup: table-top equipment.

EUT power supphy: 230%, 50 Hz mains nebwork. |

EUT operating mode: switched on,

EUT performance assessment method: visual observation of luminous inengity af the lumindire.
Immunity test requirement:

Fort Finanormenan Appicable test lave/! Applicable performance
Crilerion
| Enclosure Electrostalic discharge | 4 k' contact discharge : B
- 10 positiee and 10 negative discharges at the front edge of HCP cpposite the center of 4 sides of EUT;

al the center of werfical edge of WVCP placed on the 4 sides of EUT; al three selecied points of EUT,

8.2, NORMINIAI DOKUMEMTAI
RORMATIVE DOCUMENTS

EN B1547:2009.
EM 81000-4-2: 2008,

8.3. BANDYMO REZULTATAI
TEST RESLLTS

Clirmatic conditions, best conditions, test equiprment and the test results are presented in the annex 5,
Detaled information of egquiprment used for lesls is presented in clause 4.

Mo performance degradation.

9.4 ISVADA
OO LIS O

The equipment under test complies with the immunity requiremeants o elecirostatic dischange,
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10. ATSPARUMO SPINDULIUOJAMAM ELEKTROMAGNETINIAM RADIO DAZNIY LAUKUI

80MHz - 1 GHz DAZNIL DIAPAZONE BANDYMAS
RADIATED RADID FREGUENHCY ELECTROMAGHETIC FIELD IMMUNITY TEST IN THE FREGUENCY RANGE FROM
B0 MHE TO 1 GHz

10.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test selup

E— =]
e _:_J'
il -
= =
B} 5
" T —
= ' =
" %
= /W’VWMM\/’M =
RFA J G
M B
ELIT = aquipment undar o5l Fid = porwvar medar AL = anechols chambae
DL = dirgclionsl coLpher G5 = gmrieral o TA =led anlanna
PH = peir bt P = ) el MT = nign conduchng |abis

FFA - radic equancy ampifier

Test setup: fable-top equipmient.

EUT power supphy 230%, 50 Hz mains nebaork,

EUT operating maode: switched on,

EUT performance assessment method: visual obsenvation of luminou s inlensity of the luminaire.
Imnmuwnity test requirement.

Port Fienomenan Appiicable iest Evel Applicable parformance
Criterion
Enclosure Electremagnetic field 3 Wi A
Modulation: 1 kHz, 80 % AM, sine wave
* Field generated with vertical and horizontal antenna polarization from four sides of EUT.

102 MORMIMLAIDOKUMEMTAI
HORMATIVE DOCLIMENTS

EMN 5124720008,
EM 81000-4-3: 2006, EMN 61000-4-3:2006/41: 2008, EN 51000-4- 3:2008/A2-2010.

10.3. BANDYMO REZULTATAI
TEST RESLLTS

Clirnatic conditions, test conditions, test equipment and the test results are presented in the annex 6,
Dretailed information of egquipment used for besis i presented in clauss 4.

Mo performance degradalion.

10.4. ISVADA
CONCLUSION

The squipment under test complies with the immunity requirements o radisted RF slectromagnatic field
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11. ATSPARUMO SPARCIAJAM ELEKTRINIAM PEREINAMAJAM VYKSMUI-VORAI BANDYMAS
ELECTRICAL FAST TRANSIENTS/BURST IMMUNITY TEST

11.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test setup

=(.5m G
L 1 m r-
EUT b= CDN
AE T
[ i} ‘
GRP
ELIT = aquipmert undser les! G - generalos
IS - irgulating suppeet CIOM — coupling-dec cupling retwark
AC — power cakis GRF - ground refemnce plane

Test setup: lable-lop equipment.

EUT powver supphy: 230%, 50 Hz mains nebanork.

EUT operating mode; swilched on,

EUT parformance assassmant method: visual sbservation of luminous intensity of the luminaire,
Irnrnumniby test reguirement;

Port Fhenomanon Appdicable fest kewel Applicable parformance
) _ criterion
B.C, poOwer Burst + 1 k\V {peak, 550 ns, 5 kHz) B
" Duralion: 2 min with a positive polanly and a 2 min with a negative polanly pulses.

11.2. NORMIMIAI DORKUMENTAI
HORMATIVE DOCLUMENTS

EM 512472000,
EM 61000-4-4:2012.

11.3. BANDYMO REZULTATAI
TEST RESULTS

Climatic conditions, test conditions, test equipment and the test results are presented in the annex 7.
Detailed information of eguipment used for tests i presented in clause 4.

Mo performence degradation.

11.4. ISVADA,
CORCLILSIOM

The equiprment under Lest complies with the imrmunity requirements bo electrical fast transienls/burst at
input a.c power port.
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12. HTEPAHUMU“R&TAHF‘IME BANDYMAS
SURGES IMMUNITY TEST
12.1. BANDYMO APRASYMAS
DESCRIPTICN OF THE TEST
Block diagram of test selup
=05 m r- G
L 1m -
- CDN
EUT
AC I P
[ i} ‘
GRP

ELIT = aquipmient under inst
IS = irguiating suppor
AT = povier cakis

ELIT = aquipmant under tes!
IS ~ inguating suppor]
AT = piwar cable

Test setup: lable-top equipment.

EUT power supply: 230V, 50 Hz mains network

EUT operating mode:. swilched on.

EUT performance assessment metheod: visual ebservation of luminous intensity of the lemnaire.
Irnrmuwnity test requirement;

Port Phenomenor Appicable tesf kvl Applicable performance
criterion
AC power Surge (line Lo ing) £ 1,0 KV ({1,250 pus) ' B
Surge (line to ground) | + 2 0kV{1.2/50 ps) ' B
~ 5 positive polarity pulses at the 90° phase angle and 5 negative polarity pulses 270" phase angle.

12.2. NORMIMIAI DOKUMENTAI
HORMATIVE DOCUMENTS

EM 515472008,
EM 61000-4-5:2006.

12.3. BANDYMO REZLULTATAI
TEST RESILTS

Climatic conditions, best conditions, test aguipment and the test results are presented in the annex &
Detailed information of equipment used for tests is presented in clause 4.
Mo performance degradation,

124 1SVADA
COMCLUSION

The equipment under fest complies with the immunity requirements (o surges at input a.c power port.
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13. ATSPARUMO [TAMPOS KRYCIAMS IR TRUMPIESIEMS PERTRUKIAMS BANDYMAS
VOLTAGE DIPS AND SHORT INTERRUFPTIONS IMMUNITY TEST

13.1. BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Block diagram of test salup

=0.5m G

i
e CON
/ EUT o ¢

1 i
VAR
GRP
EUT - aquipment undes basl CON - coupling/decoupling nadwark
I8 = ingulating support SRP = grownd ref srence plans
G = generator AL = power cable

Test setup: table-fop equipment

EUT powver supphys 230%, 50 Hz mains nebanork,

EUT aperating mode; swilched on,

EUT performance assessment method: visual observation of luminous inensity of the luminaire,
Immunity test requirement:

Port Phenomanon Applcable test evel Applicable performance
criferion
AT poveer Vﬂlape dip 0 % Tor 10 periods =
Short interruptions | 0 % for 0.5 periods B
13,2, NORMIMNIAI DOXKUMERNTAI
HORMATIVE DOCLUMENTS
EM G154 720004,

EN 61000-4-11:2004

13.2. BANDYMO REZULTATAI
TEST RESLATS

Climatic conditions, best condifions, test eguipment and the test results are presented in the annex T,
Detailed information of equipment used for tests is presented in clause 4.
Mo performance degradation.

15.4. ISVADA
DOMCLUSION

The equipment under test complies with the immunity requirements Lo voltage dips, shor intermuptions.

Deputy Head of Division Raimeondas Stulas

Vaidolas Stankus, el (+370) 37 334040, fax (+300) 37 211907, e-mail vaidolas sankusm.n
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LAIDININKAIS SKLINDANCIY TRIKDZIY MAITINIMO PRIEIGOJE BANDYMO REZULTATAI
DISTURBANCE VOLTAGE AT THE MAINS TERMIMNALS TEST RESULTS

TEST REPORT

Order No. 2110
Common Information
Test Descriphon: Distwbance voltage on mains
Cperating Condifons: Ciperated
Ambient conditions: i= 240l h= 3T%; p= 101 4kFPa
Test place: Semianechoic chamber, Kaunas
Cperafor Mame: V. Gudkovas
Test date: 2018 03 22
EUT Infermation
EUT Mame: LED sireetight
Manufaciurer: ellow Energy LT
Typrimodel: MF-5L-120
Senal Mumber: EMCOSE14
Comment:
Full Gpecimm
12
11
10
g
g
,‘.; T
- 8 & ¢ EN BSgis QP
: - ‘ s - I I
i ® — 48
=l
4 ! - *
: s
E
1 @
1]
H.h III] E-II] EII] 1[;l]h: E;JI.'IEPM} EIDI:I Illul E‘M 3-1M EIM 1|;IH IrD JI;III
Fregquancy n Hz

Preview Resuli 2-AVG Preview Resull 1-PK+—— EMN 55015 QP
c——— EN 55015 AY ™ MaxPeak-PK+ & Average-AVG
QuasiPeak-0PK L Average-AVE
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Final Result QPK
“GuasiPeak | Limit | Margin | Meas. | Bandwidth | Line | PE | Gorr.
MHz) el St el | [ 48}
0.009000 | SB63 11000 | 51.37 | 18000 | 0.700 N GHD 0.8
0021000 | S0.00 | 110.00 | 60.00 | 10000 0.200 L1 | GND 0.3
0.057000 | 5478 | 8881 | 3403 | 10000 2.200 | L1 | GND 0.2
I X F1] TI.F0 | Seono 000 N | GHD | 0% |
0.434000 | T4 | 57.18 | 79.51 | Se00.0 8000 L1 | GND 0.2 |
0510000 | F0.72 | S6.00 | 7528 | 58000 9000 L1 | GND 0.2 |
1.182000 | 70.94 | 5600 | 76.86 | 56000 5.000 | L1 | GND 0.2
2774000 | .96 56.00 | 46.04 | 50000 9.000 N GND 0.3
11582000 | 247 | 60.00 | 27.53 | S600.0 5000 N GHD 0.7 |
70742000 | 57 | 6000 | 27.43 | 50000 9.000 L1 | GND 1.2
Final_Result_AVG
Frequency | Average | Limet | Margin | Meas. | Bandwidth | Line | PE | Gorr.
fMHz) ety e e | M [48)
0185000 A8 S4.nH 7.03 | 58000 5.000 N GHD 0.2
0.434000 | TE86 | 4718 0,52 | 0000 5.000 L1 | GND 0.2
0510000 | T091 | 4600 | 16,09 | 5800.0 5080 L1 | GND 0.2 |
1182000 | TR39 | 4bon | 1761 | S00000 8080 | L1 GHD (%]
784000 | 10.53 | 46.00 | 3547 | 58000 5000 L1 GHND [
10654000 | 7220 | 000 | 2780 | se00.0 | 5.000 N GHND 0.6 |
71090000 | TAM | S0.00 | 76.00 | 58000 9000 L1 | GND 1.2

Hardware Setup: EMI| conducted\Voltage with 2-line LISN ESH2-Z5 -
[EMI conducted]

Subrange 1
Freguency Range: B kHz - 30 MHz
Recever: ESL) 40 [ESL 40]
i@ GPIB0 (ADR 200, SN 100052/040, PW 4.43, CAL 2014.04.13
Signal Path: ESIB 26-2ine LISN ESH2-Z5
PW 1.0

Comeclion Table: Cable Tinkl
Commection Table! Cable TME-H2 10m Nr. 1000E4
LISH; 2-line LIZH ESH2-Z5
Cormrection Table (Line 0) ESH2-Z5 Mr 880485008 shucoM
Cofreclion Table (Line 1) EZH2-Z5 Mr B20485-008 shucol
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TRIKDZIY SPINDULIUOTES BANDYMO REZULTATAI
RADIATED DISTURBANCE TEST RESULTS
Order No. 2110
Common Information
Test Description: Radaied disturbances in fregquency range 30-200 Mz
Operaling Condlions: Operaled
Ambient conditions: i= 220C; h= 41%; p= 100.7kPa
Test place: Open area led site (OATS), Dovainanys
Operator Mame: W Gudkovas
Tesl dabe: 201805 23
EUT Information
EUT Mamea: LED streedlight
Manufacturer; Yeflow Energy LT
Typrimodel: MF-5L-120
Seral Number: EMC 05814
Commeant:
Full 5 pec brum
B
5
B
4
4
-ﬁ EM 55016 Elscire Fuid Sitgagih 10|m Q
Z3
L
i =
B
B
~ ]

u 'l i L A4 a L 4 L |
T T T T

30 &0 60 7O 80 S0100M 200 SO0
Frequency m H=

EN 66015 Eleciric Field Strength 10-8+ PEK+_ CLEWR
* MaxPeak-PK+ L DuatiPeak-0PK
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Final Result QPK
[ Frequency | GuasiPeak

{mHz} BuVIm | [dEuTm) {ms) [kHz) fem) (deg) 14
37720000 19.07 30.00 10.93 15000.0 170,000 1060 | H 0.9 10.5
38000000 10.83 30.00 1047 | 150000 120,800 4000 | F15.0 [X]
47360000 72.86 W08 714 15000.0 170,000 2500 | W 0.0 10.1
50620000 5.6 W08 437 15004.0 120,000 4000 |V 04 10.0
59.240000 22.08 30.00 7.92 15000.0 120.000 3500 | W 3150 10.1
| 81120000 18.80 .00 1110 15000.0 120000 | =~ 2000 |V 180.0 10.4 |
76.000000 15.50 30,00 1441 150000 120,000 500 | W FEN ] 9.4
181850000 17147 .00 12.83 15000.0 120,000 3500 | W F15.0 154
| 207.380000 1810 30,00 11.90 1500400 120,100 1000 | W 700 | 155 |
226850000 .84 .00 816 15000.0 120,000 3500 | V 7700 14.0

Hardware Setup:

radiated]
Subrange 1
Fraquency Ranges,

R eceiver;

Signal Path:
Antenna;
Antenna Tower,

Turntable:

EMI radiated\Electric Field Strength OATS - [EMI

30MHE - 1 GHz

ESU 40 [ESU 40]

@ GRIB0 (ADR 200, SH 1000820040, PW 4 .43, CAL 2014.04 13
ESIE 28-HLP 30003 Ml 30603

P 1.0

Correction Table: Cable TMS-H2 10m MNriDD083

HLP 3003 M1 3080

Correction Table (verticaly: HLP-3003 Nr120603 wert 10m
Caorraction Table thorizontal): HLP-2003 MNr120803 hor 10m
Towesr [EMCOD 2000 Antenna Tower]

i@ GPIBD (ADR &), PW REV 3.01

Turn Table [EMCO Turniable)
@ GPIBD (ADR 8), FW REV 3.01
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HARMONINIY SROVIY SPINDULIAVIMO BANDYMO RESULTATAI
HARMONIC CURRENT EMISSION TEST RESULTS

Hama W Cashoven

sl EMIC ol draiaon
Cormpars BRT

Cckn iy 2110

Dwacn LEC siroatighl
SpsaCimaan Lighting aqusprresi
E T T il howy Evrwlr gy LT
Ty 5 P i

blaarmum FES Currant amd Cor espnding valses in Do 257

238 13 Vs
)
124w P1=1134 W

ol
Currant
Fiowt

Pownir Factr s

Tl Sitrwdiore

Armbianl g, + 24 °C

A pros e 101 46Ps

FOHVeQDE Y PAHD( %

Sor il ra =8 Tma hE
Cwirafing mode Ol i
Caormrment 1
Comment? Fial mamidng 27 %
Cormrmend
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Tt i 205 Ana
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ITAMPOS POKYCIY, SVYRAVIMY IR MIRGEJIMO BANDYMO RESULTATAI

WVOLTAGE CHAMGES, FLUCTUATIONS AND FLICKER TEST RESULTS

W Gudhonas
B contra diision

RRT
2110

LED stresdsght
Lighting equi prment
Yelow Ensegy LT

MF-Z1- 120

S id o EM GO

Cperating modes:.  Opersted

Coomment 1; Srrbient b, +24 °C
Corments Rl hurmcby 37 %

L ormment A pregaure 1004k
Cormmantd:

Crake 22053018

Tt clatac Fardi cang]]

Test condtions: BN 61000 3-3-201 30 Z30W 1/ 50 Hz  Phess L1

BN 1000 4 152011/ Obrs 1 x 10 rin / Zhost {0 400+0.250) Chm
Peaveja { 0.2400+0.15000 Ohmy Rn#jin (. 180040 1000) Chm

FLICKER: Test PASE]

Tirne Frram Pt Sidng Pt | Trnasfs) chvmd ] | o ) FalL
11312 il i i il il == 0u000 +01.000
Lirrits 1,000 00 DE00 4000 3.300
Pit: 0.002521 (calculasted over 12 periad)
Bwlusbect PST, PLT, Shdng PLT, o, drmis; Trnsx
FUCKER: Sorcemst FASS
Tima Prreme Pist Hidng Pit | T3] drme[] | dcPE] FAIL
11:3112 il i ] D0 “a 10,000 +0000) -

Pie: 0002 {calculabed cver 12 periods)

Ewlusted PST <= 04 dmm< 20% dimmd

Toiinal el L P BT 6 | A Pk e Ll b . T Sl Do 10 ebeSih O ML EDS enkin® leewes 11PLE0E
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ATSPARUMO ELEKTROSTATINIAM ISLYDZIUI BANDYMO REZULTATAI

ESD TEST REPORT
Prasptr t il - 2110
T Lai EMAC comindl devionf BRT
Test Porson WGl
Test Dabs : &12,20018 A LS4 P
T Stardard : EM S 1000=2: 2009
ChsAnimer | Yl Energy LT
E: T
M : LED stroetight MF-5L-120
Deecripition : Ser Mo, EMCOSE14
Test Level max.
Contact & SO0 W
Hor izonital Coupling Flars ;4000 W Wertical Coupling Plang ;4000 ¥
Test Result
Tiersd puiriaanad : EH Failre Crigeria
Tt ot puarssed | O
Tast not rated | n

B 142008 11:47:30 AM

£110

Paga 1 of 4
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Climatic Conditions
Temperatre 25 W ity 43 %
Prassse @ 100 kFa
| Test Simulator
Hars FYersion - s, 1.23
Contact Discharge
Test Setup
Terst Romatives - Cortact 4y
Diischangs Moduls | 150 pd [/ 330 o
Test Vioftages | Leval | Lival 2 Lisvel 3 Ll 4
SO0
[Podar ity Positiva G Negativa [Fapatiton : lis
[ o - Paolarity -> Point -> Violtage Dschanges : 10
Trigger : Busnmatc Terst Poinds : 3
Figure EUT

BLAE018 114738 A

2110

Page 2 of 4
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Test Points
TestPort | Gresk | Doy gl
1 1 side- CD
2 2 gide - (D
3 3 side - (D
Horizontal Coupling Plane
Test Setup
Tast Routing © Conkact 4k
Discharge Moduls : 150 pf J 230 che
Teet Voltages | Lavel 1 Livel 2 Level 3 Level 4
4000 v
Polarity Periitrve & Masgatree Repatann 108
Theration : Polarity == Point -> Valtage Dischargas : 10
Trigger : farmimakc Test Ponts : 4
Test Points
TestPort |  Bresk | e ——
1 Front-CD
2 1 s CD
2 Bk - D
4 2 side - (D

GILAZ018 114738 AM

2110

Page 3 of 4
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Vertical Coupling Plane
Test Setup
Tt Routrs - Contact 4y
Discharge Moduke 150 pf 330 ohen
Tt Violftages | Ll 1 Levad 2 Lewved 3 Levvnd 4
4000 v
Polarity : Positive & Megative Fepatition | 108
Poration : Polar ity -> Pairt -> Yoltage Dischanges : 10
Trigge | BastErita Tt Points 4
Test Points
Tu-ul:F'uht] Brask [ Descriphion
1 Front<D
z 1 sice- CO
3 Back - CD
4 2 et - CD
S/14/2018 11:47:38 AM 2110 Page 4 of 4
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RADIATED RADK FREQUENCY ELECTROMAGNETIC FIELD IMMUNITY TEST RESLLTS

cmecware...

IEC 61000-4-3 Test Report

Bandymy ataskaitos
G priedas
Annex 6

Test File Information

Test Data File:

IEC Calibration File:
Test Setup File:
Exquiprment Setup File:
Test Date:

Test Standard:
Start Fraquency:
Stop Frequency:

EUT Sides Tested:
Polarizations Tested:
Modulations Tested:
Test Status:

EUT Status:

Chemoware w31 \RadiatedECE 000\ Test Data'MF-SL-120_3W_B0-1000MHz rstd
Clemoware v3.1 \RadiatedIECE1 0000 aklibration Data\lEC_80-1000 MHz_10 VYm_CP_8 Posorscd
Chemcware v3.1.0\RadiatedUECE1000\Test SetupdEC 51000-4-3 (Level 2) - 112712.rsts

Chamoware w3, 1. 0\RadiatediEquipment Setup\RRT_Equipment_Setuprses
12006/2018 10:21

IEC 81000-4-3 (Level 2} - Cusiom
80,000 MHz
1000000 MHz

Front, Right, Rear, Lefl
Wertical, Horizontal
Modulation 1; Consult Test Setup File Listed Above For Definitions
““““"“-“-“-"““"“""-Gﬂmﬂfﬂ'tﬁ S S S SV S S S S S
Passed EUT Maonitoring: Manual

MNon-Conformities:

Maone

Test Engineer:
Temperature:
Customer,

EUT Model Mumber:
EUT Seral Mumbser:

EUT Description
Motes:

Crder No, 2110

Wygintas Gudkowas
25'C

Yellow Enengy LT
LED streetlight MF-SL-120

EMCOSE14

EUT operated

Mormal performance. no change of operation (crteron A).

Humid#y: 35 % Pressure:

100.0 kPa
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Test Parameters
General Information
Test Standard: | [EC &1000-4-3
Tast Setup Mame: | IEC §1000-4-3 {Lewel 2} - Custom
Date: | 090972016 1104
_ File Path: | Clamcware v3.1. 0\RadiatedUECG1000\Test Setup\EC 61000-4-3 (Level 2) - 112712.rsls
Fower Leveling Method: | Forward Power
Power Levaling Tolerance: | + 0.30 (d8m) £-0.00 (dBm)
Power Leveling Betwean
Frascjiig ncl os: Unchenged
. Start Drive Level: | -40.00 (dBm)
Field Leveling Tolerance: | + 075 (Wim) 7 =0.00 {Wim)
EUT Monitor Type: | None
Test Parameters
Test Level Plot
-
=5
.
-
o
__l__ A%
g o
E P
T
.
0E-
] ¥ i i
1] 100 e}

oW

A () L

Frecuetcy (MHE)

o WM [ROR]
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Test Parameters
Frequency Dependent Parameters
" Frequency | Frequency Field Dwell Field Interp. Test Modulation 1 Modulation 2
Step Strangth CW
£0.000 MHz 1.000 % 3.000 \im 1.00 None No AM Sine, 80.000%, None
Sec 1000.000{Hz)
1000.000 1.000 % =.000 Wi 1.00 Mone Mo AM Sine, 20.000%, Hone
MHz Sec 1000.000(Hz)
Test Parameters
Frequency Dependent RF Signal Routing
Froquency Equipment Cenirel SC Swileh Pasitions SC1000(1) Aux | SC1000(2) Aux User Defined Mag

— T
ES26T0 - LIS44270408_(Sig Gen 1)
2500 1000A - 307533_(Amp 1) m gg mm
DCETB0A - 3x2 136 _(DE 1) M BE Sion

BkA-E PRAOG2 - JZ1ETO_(Power heler 1) Mo BC C shon
ERCOd 144 - DOO3GSAS _(Andenna 1) Mo 5C C fhon
Manal - _(Anbenna Comiraller 1)
—— | CEbrationTeE) Fdone Mone
FRATDOS. - 0339266 _(Fiedd MonBor 1)
e HamMAOMR Tasd)
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ATSPARUMO SPARCIAJAM ELEKTRINIAM PEREINAMAJAM VYKSMUI-VORAIL [TAMPOS KRYCIAMS

IR TRUMPIESIEMS PERTRUKIAMS BANDYML REZULTATAI

ELECTRICAL FAST TRANSIENTS/BURST, VOLTAGE DIFS AND SHORT INTERRUPTIONS IMMUMNITY TESTE RESULTS

61272018 2:25 PM

- TEST REPORT-

Immunity to EMC Pulses

Ovder numbser Faily

Manul scturericustomer Wellerws Emergy LT

ENT de sorip tien'name LED streetlight

Type MF-SL. 130

Serial number EMCDSR14

W verskon

| Notes EUT cpersted
Hormative dacuments:

R quiresients according te : | EN &1%47: ey

| Test specification and reaskts:

Fhenomena Standard Criteria Hotes [T

Hursts o mairs EM 61000-4-4:3012 i} Fass

Burt t zipnal Lnes EM & 1000-4-4=101 2 1] H/A

1o maing EM 61000-4-5:7014 i Nk

Vodtage dips H &1000-4-11+ B.C Pass

Shart intermuptions EH &1000-4-11:2004 C Fass

Proswer fr. magretic Teeld EN & 1000=4=8:3010 ] Wi

Pulse magnetac field EM 61 00 —4-9: 1503l : Dol H s

[ Miain tert equipment:

Sanufacturer Type Serial Hr In uae
Teeg W5 3060 1470 w
Teeqg COH 3061 1407 W
Teeq WG 304 [T
Teeg COH 343 5012

Msrasl or Equipment :

Marafacturer | 1ype Lerlal Nr Calbration date | e rtilicate Hr: in use

Teseg Lol IHATEH2 255 2013-04-02 HIOH2E51413

Teseq IM& 752 164 2013-03-14 HYS 20050813

Schafiner Clamp ODM BO14 17108 2013-9-10 AP0MT

: |
Marafacturer Type Serial Mo, Wersion J/ Fw Calibratson date Certificate Mo,
Te=eq WiH 1008 0550-8-0102-0000-  1.4.1 e ==

TEBA-TRES-JCCE
T

Teseq MR 3000 5% 0002 .38 e ner

Te=eq 00l - WOT. 10 -e- -

Teseq O, IS0 41 ooz ME201T CROSTEZBCRD

Teseq HY 3060 i ooz == e

Te=eq FTa 3475 455 002,31 10ME2017 CROSTEZBACRO

Teseq R 3652 m ooz 1082017 CROSTEZRACRO

Teseq COML 3064-C 1407 002,31 1082017 CROSTEZR/CRO

Teseq PO 3403 s 002,31 10ME2017 CROATEZBACRO

Teseq WAR 3005-518 g4g 000214 829523013 HLOE4E2 13

Taseq MO 8503 162 000z, 31 10 AF2017F CROGHH 38

Settimgs:

ELT supply voltage Lin used for 1007 reference value: e v
Maasured EUT Supply Yoltape: Iy
Maasured EUT Supply Froguensy: 50 Hz

Ervirormental Conditions: = i &

Te rature, L Humid ity, % Presiure, kFa

) 37 L
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Test Results

Sequence:

Burat f Electrigal Fast Trandient:

Ci\Program Filed (=86 \Teeg AGVWIH F000LEer TestfiEN &1000-4-0EH 61347 lamp vine 12W.eft

EFT Tezt for 1-phase power line up to 10M0Y, Mismate polarity, burst frequency 5 BHz & 100 kHi, coupling to all lines,

Time

EMTI201E
21T 04 P
&AIAINE
T390 P
&AIII0E
T30 24 P
&AZA201E
23370 P
&A2A2018
135005 P
aM2/IE
J13T 1 PR

Dipr and Dropa:

Wolt

1800 W
1800 W
1800 W
1800 W
1800 W
1600 W

Polarity
Pos

Heg
Pos

Heg
Pos

Frequency Phase

5 KHz
5 KHz
S KHz
5 KHe
5 KHz
& KM

Burst
Time
15 me
15 me
15 e
15 me

15 me

1% me

Fepatitson
Time

100 ms
130 m=
10 ms
130 m=
130 m=

130 m=

Shep
Duration
ilhs
1lds
1hds
10s
12ds

120s

CAProgram Files (<88 \WTeeqg AGVWIN 3000V UserTestsAEN S1000-4-11_Z00AEN &1 547 dipsiintennup. dnd

Thma

GAZ/INBIIENE P TR
EATANE ISP 00

Wolt

Tested by: Vygintas Gudkovas

Date: 6/12/2018

Repetitan

Tim#
103
s

Evant Tima

00 ms
10 ma

Coupling  Status
IEC L1 Paszed
IEC L1 Pazzed
IECH Passed
IECH Passed
IEC PE Passed

|EC PE Passed

Step Duration Stanum

3 Pudses
3 Pulies

Friied
Fuized



1-2 Bandymig glaionla
ML D Mr. (29.1) PE-88
201e
Bandymy ataskaitos
& priedas
Annex 8
ATSEPARUMOD \ﬂREITA.MPAIME BANDYML RECULTATAI
SURGES IMMUMITY TESTS RESLLTS
M1 22018 4:42 PM
- TEST REPORT-
Immunity to EMC Pulses
Equipnsent under test
Dvddar musmbser 2110
Marufacturerfcutomer ellow E LT
EUT da serip tisml name LELY seraadlight
TEI MF- 5138
Sarial nummlser EMCDSR17
T verskon =
Halen ELT saraied
Fiet mative documents:
] tim 1 L
wpecificalion and m i
" Phenomena St andard Criterla ﬂ_u_nl!_: T sl
Biargid A& fmasd EM &1000-4-4:7013 B M &
[ Hursts to signal ines 000441012 ] H ik
_SEmn M.y “EN 61000-4-5:1014 B Fase
Lage dips EN G10004-11: B.L Hok
[ Shart intamuaptions EM G1000-4-11:,004 [ H &
. magnetic feeld EN B1000-4-8:2010 1] T
Pulze magnetic Field EH 1000 4-5; 177 a+A 1 ; 000 H/&
[ Miain test equipment:
Sanufacturer Type Serial Nr In wse
Teeq WG 3060 1478
Teseq COH 161 1407 w
Teseq MG 3040 &00E
Teeg CDN 3043 w013
Marmal or additionasl i
Ma LIFEF Serial Nr Callbration date Certilicate Hr: In eise
Tezeg Cail INATOT 5% J013-04-07 HIOITE51413
Tezeg IMN& 752 164 1013-92-14 HTS IO 630613
Schaffner Clamp CDH BO14 17308 1073-00-10 A0 3
_ _ _ _ |
Marwfsciurer Type Serial Mo, Wearsin § Fw Calibrataon date Cartificate Mo,
T WiIH 3000 1906-0-0104-0000- 1419
THN-EXTF-DLEE-
D368
Teseq MCRE 1083 100 GO0T. 41
Teseg I, Jo0u8] <10 1713 000, 3% 1My CROOZOSE
T PO 3803 T4TF 000T, 3% 1123007 CROOTYE
Temeg HA B0 1518 01,3 s -
Temeq CWi, 3451 3k 00T, 3% 11420004 T CROOTOTE
Teseq FTM\ 345 JEET 00T, 1 114200007 CRDOT 0GR
Te=eq COM 3043-C 501% 00T, 1% 114204209 T CROOTOBR
Teseq IMA &583 I ez e Fs L HSOIOZ21121 Y
Settings:
ELT swpply voltage Lin used for 1000 reference value: sl
Mapsuned EUT Supply Voltape: il
Mezsured EUT Supply Frequency: 5 Wz
Temperature, "L Humidity, % Pressure, kPa
7 37 9.8
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[ Test Resuls

Combination Wese:

ChProgram Files (<36 ATeseq AGVHIN 3000 LserTestsAEN &1000-4-5VEN 61547 lamp daugiau 25W.ow
Combination wave test for 1-phase power line up to DY, slternate polarity, synchronows coupling from §° to 2707 in 907 step,

Liree: o Liree cougpling.

Tima wedk
&/12/308 1000 W
47T i P

&MI/30ME 1000
5355 P

&f13/2018 2000
#:38:03 Pm

&FA212018 2000 ¥
EEE

&MI3018 2000
SRR 0 P

GM12/2018 000w
ST P

IE‘EE’EEE

Tested by: Vygintas Gudkovas

Date: 61272018

Impedsnce  Phase
in S0
if FEl
124 o ¢
120 rhl
120 W
120 o

Repetitin
Time

& 3

&0 2

&0z

i 5

& 2

1R

Step

Duration
% Pulses
% Puligd
% Pulzes
% Pulies
% Puliss

3 Pulses

Coupling  Staus
IECLY = N Pasmsad
IECLY = N Pasad
IEC L1 = Pased
PE

IECH = PE  Passed
IEC L1 = Pased

PFE
IECH - PE  Pased
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LIE TUVOS RE SPUBLIKOS RYSIU REG ULIAVIMO TARNYBOS APARATUROS IR IRENGINIL
ELEKTROMAGHNETINIO SUDERINAMUMO KONTROLES SKYRIUS

ECIUIPMENT AND DEVICES ELECTROMAGMETIC COMPATIBILITY COMTROL DMISION OF COMMUNICATIONS REGULATORY
AUTHORITY OF THE REFUBLIC OF LITHUAMIA

aktybéshindia v imim. Tridvisemeny e zitme, Eodes 121442211, Zamay o 3, LT- #4140 e Tel (237 334040, Bibe (237 21 1007 Hlp emo@Te k.

AFPPROVED
Head of Division
A

Arvydas Giedraitis

BANDYMU ATASKAITA
TEST REFORT

2018-06-22 Mo (29.1) PB-7E

BAMDOMASIS OBJEKTAS LED street luminaire b AXKF lux

TEST ITEM
GAMIMT OJAS YELLOWY EMERGY, Lithuania
hAHUFACTUR ER
TIFAS MF-SL-120
TvFE
SERIJOS MUMERIS EMC 05814 (azsigned numbern)
SERAL MU WMBER
UFSAKOWAS LAB "Autokausta”
APPLICANT Marvelés g, 19908

LT-46204 Kaunas

Lithuania

Tel.: +370 37 387555
Fax: +370 37 397444
E-mail: statyba@autokausta. it

BAMNDY ML) PRADZ A 2018-06-22
START OF TESTS

BAMDY ML) FABAIGA 2018-06-22
END OF TESTS

LAPL SkaIGIUS i
HUMBER OF FPAGES

ATASKAITOS PRIEDAI 102 page)
ANNEXES OF REFORT

Bandymiy rezultatai susije tk su bandomuoju abjektu. Be rastiske RRT sutk ima atskiras bandwmy ataskaites dalis dauginti draudZiama.
Test results relate anby to the tem tested. The testreportshall notbe reproduced eccept in full with oot veritten approwval ofthe RET.
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1. BANDYMY SUVESTINE
SUMMARY OF TESTS

Test name NMormatve documenis Test result

Electromagmnetic immunity:

Immunity bo conducted radio frequancy EM 615472008 Fass
electromagnelic disiurbances EM 61000-4-6; 2014
Motes:

1. The applicant delermined the extent of applied lests,
2. Mo applicant’s representatives witnessed the tests.
3. The reported expanded uncerainty of measurement is stated as the standard uncerainty of

measurement mubllipied by the coverage factor k = 2, which for a normal distribulion coresponds to a coverage
probability of approximately S5%,
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2. STANDARTY NUORODINIAI ZYMENYS IR ANTRASTES
REFERENCES AND TITLES OF THE STANDARDS

EM 61547, 2008
Equipment for general lighting purposes - EMC immunity requirements (IEC 61547 2009).

EM &1000-4-6:2014
Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques - Immunity to
conducted disturbances, induced by radio-frequency fields (|EC 61000-4-6:2013),
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3. BANDOMOSIOS |RANGOS (B|) APRASYMAS
DESCRIPTION OF EGUIPMENT UNDER TEST (EUT)

3.1, APRASYMAS
DESCRIPTION

LED street luminaire MAXFIUx MF-S5L-120 s powered from 180-253 VW, S0E0 Hz mains nelbwork.
Max power consumption: 116 W

3.2 BANDOMOSIOS |IRANGOS FOTOGRAFIIOS
FHOTOS OF THE EQUIFMENT LMDER TEST

Fig. 1. Bodtom wiew
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Fig. 2. Top view

Fig. 3. Side view
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4. BANDYMAMS NAUDOTA |RANGA

EQLIPMENT USED FOR TESTS
Name Type Serial No Calibration document
Immaunity o conducted disturbances, induced by RF fields test
Frarkona, mmunity lesting CIT-10673 102C3214 Cerlificale of calibration
systermn FLL-75 1025 o EG1604 D-E-15070-01-01 2018-13
| Bird Electronic corp. attenualor | 75-A-FFN-06 0332 Cerificate Mo 704N 3
Frankonia software CIT-10 Mersion 2.27 102C3214 -
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5. ATSPARUMO RADIJO DAZNIY LAUKLY INDUKUOTIEMS LAIDININKAIS SKLINDANTIEMS
TRIKDZIAMS BANDYMAS DAZNIY DIAPAZONE NUO 150 kHz IKI 80 MHz

IMMUNITY TO CONDUCTED DISTUREBANCES, INDUCED BY RADIC-FREQUENCY FIELDS TEST IN THE FREQUENCY
RAMGE FROM 150 kHz TC 80 MHE

5.1, BANDYMO APRASYMAS
DESCRIPTION OF THE TEST

Conducted disturbances to a.c. power inpud

= EUT
- CDN-M3 /I-B—l' m
GRP AC
Tl = s CONMS - couplingldecoupling device
T2 = aEamsabor (b 9= GRF = ground referencs plane

AG — pover cable

Test setup: fable-fop equipment

EUT power supphyt 230 V., 50 Hz mains network

EUT operating mode: swilched on.

EUT performance assessment method: visual cbservation of wmincus intensity of the luminaire.
Immueniby test reguirement;

Forl Pheramern Anpicabie tes! evel Appicalle performance
Crilgrian
ac. power | Injected currents £ 3V r.m.s (unmodulated) A
input (radio-frequency common mede)
Modulation: 1 kHz 80 % AM. sine wave: source impedance 150 2.

5.2 NORMIMNLAI DOKUMENTAI
HORMATIVE DOCUMENTS

EM 515472008,
EM 61000-4-5-2014.

5.3, BANDYMO REZULTATAI
TEST RESLLTS

Clirmatic conditions, test conditions, test equipment and the test results are presented in the annex 1.
Detailed information of equipment used for tesis is presented in dause 4.

Ho perfamance degradalion.

5.4, ISVADA
CONCLUSION

The eguipment under lest complies with the mmunity requirements 1o conducted disturbances,
induced by radio-freguency fields at input a.c power port,

Deputy Head of Division Raimondas Stulas

Valdotas Slamkus. (el (+3700 37 334040, fax (+2300) 37 211307, e-mall vadolas slankusgm. i
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ATSPARUMO RADIJO DAZNIY LAUKY INDUKUCTIEMS LAIDININKAIS

SKLINDANTIEMS TRIKDZIAMS BANDYMO REZULTATAI
IMMUMNTY TO CONDUCTED DISTURBANCES, INDUCED BY RADIO-FREGQUENCYT FIELDS TEST RESULTS

IEC1O000-4-6/ENG1000-4-a Conducted disturbances test

Date: 22.06,18

Time: L4:56

Order No.: 2110

Id.po.: EMCOSE214

Devica: LED luminaire MF-SL-120
Company: Yellow Energy LT
Test engineer: V.Gudkovas
Operating mode: EUT operated.
EUT dimensions:3I00xTOx&00 mm.
CDN coupling factor:- 0.6 4B
Test location: EMC test room
Temp.=25.4 C

Hum.=34 .5 %

p.=%5.6 kPa

CDN: CDN M2 3V

Start frequency: 0.150000 MHz
Ftop [requency: B80.000000 MHz
Test lavel: 3.0 ¥

Sweep type: logarithmic
Steps: 1.00 %
Dwell time: 2.9 =5

Modulation: inkternal AM
Moedulation fregquency: 1000.0 Hz
Modulation level: BO.O %

Test szystem: Frankonia CIT-10/75 Wo.l02C3214; FLL-75 Wo. 1029
Software: EN 61000=-4=6 #.2.27

Test reactions: no performance degradabtion

i ne | EMCIERTA
Dads 27106 b8
Tema 14585

g U1 menkon gragih U tel el f =T

s L) T 1%
Frmquercy 1 sl
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