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TEST SUMMARY

41.1 HARMONICS ONAC MAINS
Result:
Pass
4.1.2 VOLTAGE CHANGES VOLTAGE FLUCTUATIONS AND FLICKER ONAC MAINS
Result:
Pass
4.1.3 MAINS TERMINAL CONTINUOUSDISTURBANCEV OLTAGE
Result:
Pass
4.1.4 DISCONTINUOUSINTERFERENCE ONAC MAINS
Result:
N.A
4.2.1 DISTURBANCEPOWER
Result:
Pass
4.2.2 RADIATED DISTURBANCE IN THEFREQUENCYRANGE FROM30MHz T0 1000MHz
Result:
Pass
5.1.1 ELECTROSTATICDISCHARGE
Result:
Pass
5.2.1 FAST TRANSIENTS ONAC POWERLINES
Result:
Pass
5.2.2 INJECTEDCURRENT INTOAC POWERPORT
Result:
Pass
5.2.3 SURGES TOAC POWERPORT
Result:
Pass
5.2.4 VOLTAGE DIPS AND INTERRUPTIONS TAAC POWERPORT
Result:
Pass
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1 Test Sites

1.1 Test Facilities

Laboratory A: Ningbo Entry-Exit Inspection and Qaatine Bureau.

Electrical Safety Testing Center for Optics & Eleatcs products
(NOETC)

5-9 Zhufeng Road Ningbo Export Processing Zone, Ban Ningbo,
Zhejiang province, 315800, P. R. China

The used test equipments of Laboratory are in decme with CISPR 16-1 series standards for
measurement of radio interference.

1.2 List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipments ofaboratory A

No. Equipment Model Serial No. Cal. due dat¢
1 EMI test receiver ESCI 100708 2017.04.28
2 Artificial mains network ENV216 101022 2017.04.28
3 Absorbing clamp ADS-Z21 100309 2017.04.28
4 Integrated measurement systetiviS 100012 2017.04.28
5 ESD generator DITO B07040 2017.04.38
6 Dip Surge Burst Test System UCS500-M6 V07461631p 2017.04.28

FCC-801-
7 CDN M2/M3-16A 7079 2017.04.28
8 6 dB Attenuator 75-A-FFN-06 141733 2017.04.28
9 Harmonics/flicker analyzer DPA503 V0828104013 204.28
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2 General Product Information

2.1

2.2

2.3

2.4

2.5

Product Function and Intended Use

The EUT (equipment under test) is an ordinary Adafir household and similar use. For {he

further information, refer to the user’s manual.

Ratings and System Details

Rated voltage : AC 100-240V
Frequency . 47-63Hz
Output voltage . 54.6V
Output current . 3.0A
Protection class . Class I
Other aspect:

Only the supply voltage range of AC 230V, aghk of general public power supply in E
countries, is considered in this test report. Bilitisis suggested to test also the 100V so t

the customer can use the report in other counties.

Refer to the user’'s manual for further information.

Independent Operation Modes

The basic operation modes are: “On” or “Off”.
Refer to the user’'s manual for further information.

Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram for further informatio

Submitted Documents

Circuit diagram, PCB layout, labels aséns manual, etc

U
hat
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3 Test Set-up and Operation Modes

3.1 Principle of Configuration Selection

Emission: The equipment under test (EUT) was configuoetheasure its highest possiijle
radiation level.The test conditions were adapted accordingly ieregfce to the instructions
for use.

Refer to the related paragraph of this report.
Immunity: The equipment under test (EUT) was configuredhdwe its highest possible
susceptibility against the tested phenomena. Tétectenditions were adapted accordingly|in

reference to the instructions for use.

Refer to the related paragraph of this report.

3.2 Physical Configuration for Testing

Refer to the related paragraph of this report.

3.3 Test Operation and Test Software
Refer to the related paragraph of this report. dftwsare was used.

3.4 Special Accessories and Auxiliary Equipment
None.

3.5 Countermeasures to achieve EMC Compliance

The tested sample contained noise suppression cwnfs as described in the circl
diagram. No special measure is employed to achifeveequirement.

t
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with EN 61000-3-2:2014.

by an automatic measuring system.
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4 Test Results EMISSION
4.1 Emission in the Frequency Range up to 30 MHz
4.1.1 Harmonics on AC Mains
| Result: |  Pass
Date of testing : 2016.10.11
Test procedure : EN 61000-3-2:2014
Test duration ;. 2.5min
Harmonic order : 2 —4@"
Frequency range : 0 - 2kHz
Test voltage : 230V, 50Hz

The harmonics on AC Mains in the frequency frono @ kHz were measured in accordar

The measurement was conducted with an automatierduharmonic analyzing system.
This equipment is in compliance with the requiretaeri EN 61000-3-2:2014.

The results indicated in the following tables aigifes were those measured and recof

Ice

=

ded
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Table 2 Harmonic currents measurement result

Equipment category: Class A,
Power factor: 0.964; Active input power: 160.3W.

Average harmonic current results

Hn leff [A] % of Limit Limit [A] Result
1 713.876E-3
2 854.499E-6 1.080 PASS
3 56.415E-3 2.453 2.300 PASS
4 817.282E-6 0.430 PASS
5 15.306E-3 1.343 1.140 PASS
6 745.523E-6 0.300 PASS
7 13.255E-3 1.721 0.770 PASS
8 754.130E-6 0.230 PASS
9 10.403E-3 2.601 0.400 PASS
10 741.468E-6 0.184 PASS
11 8.466E-3 2.565 0.330 PASS
12 766.900E-6 0.153 PASS
13 6.741E-3 3.210 0.210 PASS
14 759.319E-6 0.131 PASS
15 6.603E-3 4.402 0.150 PASS
16 739.053E-6 0.115 PASS
17 4.396E-3 0.132 PASS
18 733.464E-6 0.102 PASS
19 4.288E-3 0.118 PASS
20 753.449E-6 0.092 PASS
21 2.830E-3 0.107 PASS
22 731.872E-6 0.084 PASS
23 3.021E-3 0.098 PASS
24 725.624E-6 0.077 PASS
25 2.399E-3 0.090 PASS
26 736.269E-6 0.071 PASS
27 1.863E-3 0.083 PASS
28 722.939E-6 0.066 PASS
29 1.369E-3 0.078 PASS
30 769.260E-6 0.061 PASS
31 1.311E-3 0.073 PASS
32 768.737E-6 0.058 PASS
33 1.866E-3 0.068 PASS
34 776.512E-6 0.054 PASS
35 1.022E-3 0.064 PASS
36 778.620E-6 0.051 PASS
37 1.564E-3 0.061 PASS
38 773.751E-6 0.048 PASS
39 2.098E-3 0.058 PASS
40 783.778E-6 0.046 PASS

Harmonic currents less than 0.6% of the input current measured under the test conditions, or less than 5 mA, whichever is greater, are
disregarded.
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Maximum harmonic current results

Hn leff [A] % of Limit Limit [A] Result
1 718.822E-3
2 1.068E-3 1.62 PASS
3 56.655E-3 1.642 3.45 PASS
4 931.819E-6 0.645 PASS
5 15.618E-3 0.913 1.710 PASS
6 876.672E-6 0.450 PASS
7 13.927E-3 1.206 1.155 PASS
8 871.111E-6 0.345 PASS
9 10.685E-3 1.781 0.600 PASS
10 892.762E-6 0.276 PASS
11 9.660E-3 1.952 0.495 PASS
12 890.217E-6 0.230 PASS
13 7.039E-3 2.235 0.315 PASS
14 919.505E-6 0.197 PASS
15 7.178E-3 3.190 0.225 PASS
16 870.295E-6 0.173 PASS
17 4.887E-3 0.199 PASS
18 867.015E-6 0.153 PASS
19 4.695E-3 0.178 PASS
20 976.505E-6 0.138 PASS
21 3.682E-3 0.161 PASS
22 892.726E-6 0.125 PASS
23 3.374E-3 0.147 PASS
24 840.198E-6 0.115 PASS
25 2.680E-3 0.135 PASS
26 838.761E-6 0.106 PASS
27 2.637E-3 0.125 PASS
28 846.015E-6 0.099 PASS
29 2.198E-3 0.116 PASS
30 901.752E-6 0.092 PASS
31 1.975E-3 0.109 PASS
32 899.710E-6 0.086 PASS
33 2.638E-3 0.102 PASS
34 884.983E-6 0.081 PASS
35 1.259E-3 0.096 PASS
36 893.116E-6 0.077 PASS
37 2.174E-3 0.091 PASS
38 875.901E-6 0.073 PASS
39 2.629E-3 0.087 PASS
40 923.652E-6 0.069 PASS

Harmonic currents less than 0.6% of the input current measured under the test conditions, or less than 5 mA, whichever is greater, are
disregarded.




A TUVRheinland®

Produkte
Products

Prifbericht - Nr.: 50058943 001 Seite 10 von 27
Test Report No.: Page 10 of 27

4.1.2 Voltage changes, voltage fluctuations and flickerroAC mains

| Result: | Pass |

Test procedure : EN 61000-3-3:2013

Due to the low power characteristic of the samglesy cannot produce voltage fluctuatigns
and flicker exceeding the limits, thus all the stea@re deemed to meet the requirements of
EN 61000-3-3:2013 without actual testing.
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4.1.3 Mains Terminal Continuous Disturbance Voltage

| Result: | Pass |
Date of testing : 2016.09.30
Test procedure : EN55014-1:2006+A1+A2 and CISPR 16-1 series statsdar
Frequency range : 0.15- 30MHz
Kind of test site . EMC chamber

Test Setup

Input Voltage . AC 100-240V, 47-63Hz
Operational mode : ON
Artificial hand - No
Earthing . No

The measurement setup was made according to EN456QD06+A1+A2 in an EMQ
chamber.

The measurement equipment like test receiver, epest detector and Artificial Main
Network (AMN) are in compliance with CISPR 16-1iserstandards. The tested object V
operated under its rated voltage and its ratecu&eqy. Prior to the measurements the
object operated about 15 minutes (warm-up) in otalstabilize its operating conditions a
to ensure reliable measurement values.

S
vas
fest
nd

Furthermore an internal calibration with the testeiver was conducted prior to each

measurement.

The tested object was set-up on a wooden table.EXHE was set 0.8m away from tf
AMN. The cord longer than necessary to be connetetie AMN was folded forth an
back parallel so as to form a bundle with a lergtween 0.3m and 0.4m.

The Interference Voltage was determined according ctause 5 of EN 55014
1:2006+A1+A2 while measuring the line and neutalductor by turns.

The following figures and tables were those meakimean automatic measuring syste
Both Quasi Peak and Average Value were measureasi®eak and Average Value we
measured and listed respectively where they hadxamum in previous scanning survey.
the Figures, the symbok* with blue color means Quasi-Peak Value and thakmy} “¢”
with green color means Average Value which was oneasin final measurement.

e

m.
e
In

=
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Figure 1: Spectral Diagrams, Conducted Emission, T&Hz - 30MHz, L

Voltage with 2-Line-LISN
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Final Result 1
Frequency QuasiPeak | Meas. | Bandwidth Filter | Line | Corr. | Margin Limit Comment
(MHz) (dBjIV) Time (kHz) (dB) (dB) (dBjIV)
(ms)
1.174000 40.4 | 1000.0 9.000 | Off L1 10.8 15.6 56.0
2.593000 44.0 | 1000.0 9.000 | Off L1 10.8 12.0 56.0
3.825000 43.4 | 1000.0 9.000 | Off L1 10.8 12.6 56.0
Final Result 2
Frequency CAve[age Meas. | Bandwidth Filter | Line | Corr. Margin Lirr}it Comment
(MHz) (dB;IV) Time (kHz) (dB) (dB) (dBjIV)
(ms)
1.954000 32.0 | 1000.0 9.000 | Off L1 10.9 14.0 46.0
2.573000 30.2 | 1000.0 9.000 | Off L1 10.8 15.8 46.0
2.910000 27.7 | 1000.0 9.000 | Off L1 10.8 18.3 46.0
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Figure 2: Spectral Diagrams, Conducted Emission, T&kHz - 30MHz, N

Voltage with 2-Line-LISN
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Final Result 1
Frequency QuasiPeak | Meas. | Bandwidth Filter | Line | Corr. | Margin Limit Comment
(MHz) (dBjIV) Time (kHz) (dB) (dB) (dBjIV)
(ms)
2.510000 48.0 | 1000.0 9.000 | Off N 10.8 8.0 56.0
3.841000 48.1 | 1000.0 9.000 | Off N 10.8 7.9 56.0
4.997000 47.7 | 1000.0 9.000 | Off N 10.8 8.3 56.0
Final Result 2
Frequency CAve[age Meas. | Bandwidth Filter | Line | Corr. Margin Lirr}it Comment
(MHz) (dB;IV) Time (kHz) (dB) (dB) (dBjIV)
(ms)
1.403000 31.0 | 1000.0 9.000 | Off N 10.7 15.0 46.0
2.098000 30.1 | 1000.0 9.000 | Off N 10.8 15.9 46.0
2.637000 27.7 | 1000.0 9.000 | Off N 10.8 18.3 46.0
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4.1.4 Discontinuous Interference on AC Mains
| Result: | NA |
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4.2 Emission in the Frequency Range above 30 MHz

4.2.1 Disturbance Power

| Result:

| Pass |

Date of testing
Port

Basic Standard
Frequency Range :
Limit :

Test Setup

Input Voltage
Operational mode :
Earthing

Measuring configuration and description
The measurement setup was made according to ENISEEQ006+A1+A2.
The measurement equipment like test receivers lasarption clamp are in compliance with

: AC 100-240V, 47-63Hz

2016.09.30

Mains

EN 55014-1:2006+A1+A2

30- 300MHz

EN 55014-1:2006+A1+A2, clause 4.1.2, Householdiappe

ON
NO

CISPR 16-1 series standards. The test object feasdygerated by its rated voltage. Priof to

the measurements the test objects operated abauinl@es (warm-up) in order to stabilize
their operating conditions and to ensure reliabéasurement values.

Furthermore an internal calibration with the testeiver was conducted prior to egch

measurement.

Before measurement, a survey was made to determinghich state the maximum
disturbance was obtained. And the measurement wade nn the state the maximum
disturbance was obtained.

The tested object was set-up on a wooden bench.

The Disturbance Power was determined accordintatese 6 of EN 55014-1:2006+A1+A
The length of power cord of EUT plus that of théession cord was 6.0m.

The measurement was performed by operating the BUformal operation mode. The

N

figures and tables below were those measured iogkeation mode. Both Quasi Peak gnd

Average Value were measured. In final measurem@ntmoving the absorption clamp

along the power supply cord and the extension-p@est from the test object, Quasi-Pegak

and Average Value were measured and listed respgctivhere they had a maximum Jn
previous scanning survey. In the Figures, the symigbwith blue colour means Quas

Peak Value and the symbok™ with green colour means Average Value which Was

measured in final measurement.
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Figure 3: Spectral Diagrams, Power Disturbance, Mais, 36-300MHz

Power EMI pre

0T

60T
EN55014 OP

EN55014 AV

Level in dBpW

10T

-10 t t t t t t t t t t i
30 50 100 150 200 250 300
Frequency in MHz

Limit and Margin-AV

Frequency QuasiPeak | Average Meas. | Bandwidth Slide Corr. | Margin Limit - Comment
(MHz) (dBpW) (dBpW) Time (kHz) bar (dB) - AVG AVG
(ms) position (dB) (dBpW)
(cm)
72.420000 39.6 35.3 | 1000.0 120.000 0.00 7.5 1.2 36.6
104.760000 35.8 30.7 | 1000.0 120.000 0.00 6.5 7.1 37.8

Limit and Margin-QP

Frequency QuasiPeak | Average Meas. | Bandwidth Slide Corr. | Margin Limit - Comment
(MHz) (dBpW) (dBpW) Time (kHz) bar (dB) - QPK QPK
(ms) position (dB) (dBpW)
(cm)
72.420000 39.6 35.3 | 1000.0 120.000 0.00 7.5 7.0 46.6
104.760000 35.8 30.7 | 1000.0 120.000 0.00 6.5 12.0 47.8
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4.2.2 Radiated Disturbance in the Frequency Range from 3@Hz to 1000MHz

| Result: | Pass |

Port . Enclosure

Basic Standard : EN 55014-1:2006+A1+A2 and CISPR16-2-3
Frequency Range : 30-1000MHz

Limit : EN 55014-1:2006+A1+A2, clause 4.1.2.2, Table 3.

According to a) of clause 4.1.2.3.2 df £5014-1:2006+A1+A2:
“Appliances are deemed to comply in the frequeranyge from 300MHz to 1000MHz if
both of the following conditions (1) and 2)) ardfifled:”
1): all emission readings from the equipment urtdst shall be lower than the applicalple

limits (Table 2a) reduced by the margin (Table 2b);
2): the maximum clock frequency shall be less B@MHz.

Because the EUT meets the two conditions mentiahede, the EUT is deemed to meget
the radiated requirements without actual testing.
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5 TestResuts MMUNITY

According to the electrical characteristics abond BN 55014-2:2015, the EUT belongs
category Il equipment .

“Category Il: mains powered motor operated appksnaools, heating appliances and

similar electric apparatus (for example — UV ragligf IR radiators and microwave ovel
containing electronic control circuitry with no amhal clock frequency or oscillatg
frequency higher than 15MHz.”

During the immunity tests, the EUT was operatedenrwbnditions specified by clause 3.

of this report.

Performance criterion A: The apparatus shall comtito operate as intended during the t
No degradation of performance or loss of funct®aliowed below a performance level
permissible loss of performance) specified by tleafacturer, when the apparatus is u
as intended.

Performance criterion B: The apparatus shall coetito operate as intended after the t
No degradation of performance or loss of funct®allowed below a performance level
permissible loss of performance) specified by ttenuafiacturer, when the apparatus is u
as intended. During the test, degradation of perémce is allowed.

Performance criterion C: Temporary loss of functisrallowed, provided the function
self-recoverable or can be restored by the operaifothe controls, or by any operatig
specified in the instructions for use.

Date of testing: 2016.09.30-2016.10.14

Room temperature : 20-25C
Relative Humidity : 45-5%%
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r
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5.1 Enclosure

5.1.1 Electrostatic Discharge

| Result:

| Pass

The immunity against electrostatic discharge wasetk in accordance with EN 55014-

2:2015. Test setup and ESD-Generator are accotdiB¢l 61000-4-2 which is specified hy

EN 55014-2:2015.

The EUT is placed on 0,8m wood table above thergiqalane. And the minimum distan
between the EUT and all other conductive structesesept the ground plane beneath

EUT is more than 0,5m.

The reference ground plane is an aluminium sheed.26mm minimum thickness. The

Ce
the

reference ground plane is connected to the proteeirth. The size of the ground plang is

2mx 2m.

A horizontal coupling plane (HCP), 1.6m0.8m, is placed on the table and isolated flom

the EUT and cables by an insulating support 0.5tmokt Vertical coupling plane (VCP) @
dimensions 0.5 0.5m is placed parallel to and positioned at sadise of 0.1m from th¢

EUT.

Charge voltage
Polarity

Number of discharges

Performance criteria

:+4.0kV (Contact Dischargex8.0kV (Air Discharge)

. positive / negative
=10
‘B

Table 3: ESD, Positive / Negative Polarity

Position Kind of Discharge Result Remarks
Nonmetal Enclosure | Air discharget8kV Pass No change of output
: parameter
Coupling plane Contact discharge4kV Pass No change of output
(Both HCP and VCP) parameter

—h

174
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5.2 Input and Output AC Power Ports

5.2.1 Fast Transients on AC Power Lines

| Result: | Pass |

Table 4: Burst, AC Power lines, Positive and Negate Polarity

The immunity against fast transients on AC poweedi was tested in accordance
EN 55014-2:2015. Test setup and the fast transieiste generator are according to
61000-4-4 which is specified N 55014-2:2015.

The EUT is placed on 0.1m wood table above thergiqlane. And the minimum distan
between the EUT and all other conductive structeseept the ground reference plang i
more than 0.5m.

The length between the coupling device and the BUdss than 1niThe cord length moreg
than 1m, the excess length of the cable shall gadhieto a flat coil with a 0,4m diamete
and situated at a distance of 0,1m above the groefedence plane.

The reference ground plane is an aluminium sheed.26mm minimum thickness. TH
reference ground plane is connected to the proteeirth. The size of the ground plang i
2mx 2m.

Test Voltage : 1kV

Polarity . negative/positive
Repetition frequency  : 5kHz

Test duration . 2120sec

Tr/Tn . 5ns/50ns
Performance criteria . B

Coupling Method: Direct Injection

Coupling Port Test Voltage / Result Remark

AC mains:
L1 (L), L2 (N), --

+1000V Pass No change of output parame‘er
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5.2.2 Injected Current into AC Power Port

| Result: |  Pass |

Table 5: Injected current, AC Power Port

The immunity against injectedurrent into AC power port was tested according

to

EN 55014-2:2015 in a shielded room. The Test satupthe test generator are according to

EN 61000-4-6 which is specified by EN 55014-2:2015.

The EUT is placed on 0,1m wood table above thergiqaiane. And the minimum distan
between the EUT and all other conductive structesaept the reference ground plane
more than 0.5m.

The EUT comprised a single unit. The coupling aedodipling networks were inserted

the power supply connection. The coupling and deltog networks was placed on t

e

ground reference plane, making direct contact wigt about 0.1-0.3 meter from EUT. The
cable between EUT and CDN is as short as possidenat bundled nor wrapped. The

height of cable between the EUT and the coupling dacoupling networks above t
ground reference plane was 50mm.

Voltage Level : 3V(rms)(unmodulated)

Environmental phenomena : r.f. current, common mode, 1kHz, 80%AM
Source impedance . 150Q

Frequency range : 0.15-230 MHz

Sweeping rate : <1,5x 10%decades/s

Performance criteria A

Coupling Port Coupling Method} Result Remark

AC mains: No change of output
L1 (L), L2 (N), -- CDNM-2 Pass parameter

e
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5.2.3 Surges to AC Power Port

| Result:

|  Pass |

The immunity against surges to AC power port wasdet in accordance to EN 5501
2:2015. Test setup and the Combination Wave Geore(&WG) are according to El

61000-4-5 which is specified by EN 55014-2:2015.

Open-circuit Test Voltage : 1kV (phase to neutral)

Tr/Tn

Test numbers

1.2/5Qus (open-circuit voltage)
8/2Qus (short-circuit current)
5 positive and 5 negative pulses

Test angle : 90° and 270
Repetition rate : 1 surge/min
Performance criteria . B

Table 6: Surges to AC Power lines, positive/negatyv

Line Tested voltage/coupling Result Remarks
phase
Phase to +1.0kV, +1/2 (5 times) | Pass No change of output
neutral -1.0kV, -172 (5 times) parameter

P
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5.2.4 Voltage dips and interruptions to AC Power Port

| Result: |  Pass |

The immunity against voltage dips and interruptiaasAC power port was tested

accordance to EN 55014-2:2015. Test setup andetstegenerator are according to E

61000-4-11 which is specified by EN 55014-2:2016e EUT was placed directly on th
table of aluminum.

Performance criteria . C

Test level (in % UT) and . 0 0.5/0.5 periods(50/60Hz)
duration (in periods of the 40 10/12 periods(50/60Hz)
rated frequency) 70 25/30 periods(50/60Hz)

Table 7: Test condition and Test Result for Voltagelips and Short interruptions

Test level Duration Performance Result Remarks
(in % UT) criteria
0 0.5/0.5 C Pass No change of output
parameter
40 10/12 C Pass No change of output
parameter
70 25/30 C Pass No change of output
parameter

e
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6 Photographs of the Test Set-Up

Photograph 1: Set-up for Harmonics

Photograph 2: Set-up for Disturbance Voltage
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Photograph 3: Set-up for Disturbance Power
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Photograph 4: Set-up for ESD
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Photograph 5: Set-up for EFT, Surges and Voltage Ps
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Photograph 6: Set-up for Injected Current
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