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GENERAL INFORMATION
1.1 CLIENT INFORMATION

Applicant:

OLang Technology Co.,Ltd.

Address of Applicant:

No.25 Dongpo street,Dongping Area Huizhou Guangdong China

Manufacturer:

OLang Technology Co.,Ltd.

Address of Manufacturer:

No.25 Dongpo street,Dongping Area Huizhou Guangdong China

1.2 EUT INFORMATION

1.2.1 General Description of EUT
Product Name: hydrogen inhalation machine
Model No.: OL-225
Add. Model No.: OL-300, OL-450, OL-600, OL-900, OL-1200, OL-1500, OL-2000, OL-3000,
OL-900D
Trade Mark: N/A
DUT Stage: Production Unit
Power Supply: 110-240V~ 50/60Hz, 150W
Product Category: All equipment
Sample Received Date: 2025-02-05
Sample Tested Date: 2025-02-05~2025-02-11

1.2.2

None.

Description of Accessories

1.3 DESCRIPTION OF SUPPORT UNITS

None.
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1.4 TEST LOCATION

Dongguan Jun'an Testing & Certification Co., Ltd.

Address: Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.

1.5 TEST FACILITY

The test facility is recognized, certified, or accredited by the following organizations:

Dongguan Jun'an Testing & Certification Co., Ltd.

1.6 DEVIATION FROM STANDARDS

None.

1.7 ABNORMALITIES FROM STANDARD CONDITIONS

None.

1.8 OTHER INFORMATION REQUESTED BY THE CUSTOMER

None.
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1.9 MEASUREMENT UNCERTAINTY

No. Item Measurement Uncertainty
1 Conducted emission 9kHz-150kHz (AMN) +3.2 dB
2 Conducted emission 150kHz-30MHz (AMN) +2.7 dB
3 Asymmetric mode conducted emissions (AAN) +2.1dB

Network port (150kHz-30MHz)
4 Conducted differential voltage emissions +16 dB
Antenna port (150kHz-30MHz)
5 Asymmetric mode conducted emissions +21dB
Signal, Tuner port (150kHz-30MHz)
6 Radiated emission 30MHz-1GHz (SAC) +4.6dB
7 Radiated emission 1GHz-18GHz (FAR) +4.4dB
8 Harmonic current emissions +1.4%
9 Voltage fluctuations and flicker +1.4%
Remark: 95% Confidence Levels, k=2.
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2. TEST SUMMARY

Report No.:JAT250205044S2-ER00

Part 1: Emission requirements

EN IEC 55014-1:2021
Test Iltem Test L Results
Requirement Limits

Dz;ti‘(‘lfl';at'c‘fgo"&'lt_lazg)’e Clause 4.3.2 Table 2 NA(See Note 1,2
Maf'g"'flt_:‘z’ :icf';'os“tn'ﬁ’z‘f‘th Clause 4.3.2 Table 3 NA(See Note 1.2
Continuous Magne:;clrli_tlazldtci)n:oulc\:nel_tliz;:urrent Clause 4.3.2 Table 4 NafSeeteet 2

LSUnbagees %igg”mi"t?;fmg‘; Clause 4.3.3 Table 5, 6 PASS
(?ci)sﬁnuﬁ:igc;ogﬁv:;) Clause 4.3.4 Table 7, 8 NA(See Note 1.3)

83“.5."'.32‘1 :2336’(',";’\‘"":5 Clause 4.3.4 Table 9 PASS
tarbances (150 e MHz) Clause 4.4 Clause 4.2 NASsetoe 4

Note:

1) N/A: In the whole report not applicable.

2) It only apply to induction cooking appliances.
3) The Manufacturer choice Radiated emission Measurement 30MHz to 1000MHz.
4) This product does not have a switch operated controller and thermostat.

Part 2: Immunity requirements

Test Item (ELe"sEtCRgg(l# 2%2?;3;1) Test Method Results

Electrostatic discharge Clause 5.1 IEC 61000-4-2:2008 Pass
Fast transients Clause 5.2 IEC 61000-4-4:2012 Pass
Injected currents Clause 5.3, 5.4 IEC 61000-4-6:2013 Pass

R oMDALONCY 61000-4-3:2006+A1:2007 +A
electromagnetic fields, 80 MHz Clause 5.5 '2:2010 ’ Pass

ULl IEC 61000-4-22:2010

Surges Clause 5.6 IEC 61000-4-5:2014 Pass
Voltage dips Clause 5.7 IEC 61000-4-11:2004 Pass
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3. EQUIPMENT LIST
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uan Jun'an Testing & Certification Co., Ltd.

3.1 MEASUREMENT INSTRUMENTS LIST

Item Equipment Manufacturer
1. Test Receiver Rohde&Schwar
2. Broadband Schwarzbeck

antenna
3. Horn antenna Schwarzbeck
4. Preamplifier Schwarzbeck
5. Preamplifier N/A
3M method
6. semi SKET
anechoic
chamber
Pointer
7. M&G
hygrometer

3.2For Electrostatic Discharge Immunity Test

Item Equipment Manufacturer
Electrostatic
1. analog LIONCEL

generator

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
Tel: 0769-81710286 E-mail: wangzhao@junantest.com

Model
No.

ESC17(9
kHz-
7GHz)

VULB916
8

BBHA91
20D

BBV9745

TRLA-
01018G4
40B

IMm*6m*6
m

ARC925
70

Model
No.

ESD-
203B

Serial
No.

100336

01222

02476

00250

210810
01

202108
2304

N/A

Serial
No.

021050
2
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Calibration
time

Nov.10.2024

Nov.07,2024

Nov.14,2024

Nov.09,2024

Nov.09.2024

Oct. 14,2024

Oct.29.2024

Last Cal

Nov.16,2024

Website: www.junantest.com

Recalibration
time

Nov.09,2025

Nov.06,2025

Nov.13,2025

Nov.08,2025

Nov.08.2025

Oct.13,2025

Oct.28.2025

Recalibration
time

Nov.15,2025
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4. TEST CONFIGURATION
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4.1ENVIRONMENTAL CONDITIONS FOR TESTING

41.1 Normal or Extreme Test Conditions

Report No.:JAT250205044S2-ER00

1) NV: Normal Voltage; NT: Normal Temperature

Environment Parameter Selected Values During Tests
Ambient
Test Condition i idi
Temperature (°C) Voltage Relat|v<(ao/l;l)um|d|ty
20to 75
NT/NV +15 1o +35 AC 230V/50Hz (Except Electrostatic
Discharge is 30 to 60)
Remark:

41.2 Record of Normal Environment

Test Item Tem?%r)ature Relatlw(e‘yl;l)umldlty Pr(eKspsau)re Tested by
Disturbance Power 24.8 54.9 98.56 Alan Li
Conducted Emission 24.8 54.9 98.56 Alan Li
Harmonic Current Emissions 25.6 56.0 98.90 Alan Li
Voltage Fluctuations and Flicker 25.6 56.0 98.90 Alan Li
Electrostatic Discharge 27.0 43.0 98.90 Alan Li
pan
Electrical fast transients/burst 25.6 56.0 98.90 Alan Li
Surges 25.6 56.0 98.90 Alan Li
Contig?sczﬂszrc]ig::d RF 25.6 56.0 98.90 Alan Li
Voltag_e dips ar_ld Voltage 256 56.0 98.90 Alan Li
interruptions
4.2TEST MODES
Test Modes
AC mains power ports TM1: Normal work
Radiated disturbance (30 MHz to 1 000 MHz) | TM1: Normal work
Harmonic Current Emissions TM1: Normal work
Voltage Fluctuations and Flicker TM1: Normal work
Electrostatic discharge TM1: Normal work
I\R/Iz|a_|c2(i(;‘rﬁz(:g)lg?)nlc\:/lyl_électromagnetic fields, 80 TM1: Normal work
Electrical fast transients/burst TM1: Normal work
Surges TM1: Normal work
Continuous induced RF disturbances TM1: Normal work
Voltage dips and Voltage interruptions TM1: Normal work

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
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5. PERFORMANCE CRITERIA

A functional description and a definition of performance criteria, during or as a consequence of the EMC testing,
shall be provided by the manufacturer and noted in the test report, based on the following criteria.

> Performance criterion A:

The apparatus shall continue to operate as intended during the test. No degradation of performance or loss of
function is allowed below a performance level (or permissible loss of performance) specified by the manufacturer,
when the apparatus is used as intended. If the minimum performance level or the permissible performance loss
is not specified by the manufacturer, then either of these may be derived from the product

> <Performance criterion B>

The apparatus shall continue to operate as intended after the test. No degradation of performance or loss of
function is allowed below a performance level (or permissible loss of performance) specified by the manufacturer,
when the apparatus is used as intended. During the test, degradation of performance is allowed, however no
change of actual operating state or stored data is allowed to persist after the test. If the minimum performance
level or the permissible performance loss is not specified by the manufacturer, then either of these may be
derived from the product description and documentation, and from what the user may reasonably expect from
the apparatus if used as intended.

> <Performance criterion C>

Temporary loss of function is allowed, provided the function is self recoverable or can be restored by the
operation of the controls, or by any operation specified in the instructions for use.

The selection, the specification of functions, and the permissible degradation is left to the responsibility of the
manufacturer.

Annex A serves as a guide to formulate the permissible degradation of the equipment under test (EUT) caused
by electromagnetic phenomena.

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
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EMC REQUIREMENTS SPECIFICATION
6.1 REFERENCE DOCUMENTS FOR TESTING

EN IEC 55014-1:2021
Electromagnetic compatibility — Requirements for household appliances, electric tools and similar apparatus
Part 1: Emission

EN IEC 55014-2:2021
Electromagnetic compatibility — Requirements for household appliances, electric tools and similar apparatus
Part 2: Immunity — Product family standard

EN IEC61000-3-2:2019/A2:2024
Electromagnetic compatibility (EMC) Part 3-2: Limits — Limits for harmonic current emissions (equipment input

current < 16 A per phase)

EN 61000-3-3:2013/A2:2021
Electromagnetic compatibility (EMC) Part 3-3: Limits — Limitation of voltage changes, voltage fluctuations and

flicker in public low-voltage supply systems, for equipment with rated current < 16 A per phase and not subject
to conditional connection

IEC 61000-4-2:2008
Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement techniques - Electrostatic discharge
immunity test

IEC 61000-4-3:2006+A1:2007+A2:2010
Electromagnetic compatibility (EMC) - Part 4-3: Testing and measurement techniques - Radiated,
radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:2012
Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement techniques - Electrical fast
transient/burst immunity test

IEC 61000-4-5:2005
Electromagnetic compatibility (EMC) - Part 4-5: Testing and measurement techniques - Surge immunity test

IEC 61000-4-6:2008
Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement techniques - Immunity to conducted
disturbances, induced by radio-frequency fields

IEC 61000-4-8:2009
Electromagnetic compatibility (EMC) - Part 4-8: Testing and measurement techniques - Power frequency
magnetic field immunity test

IEC 61000-4-11:2004
Electromagnetic compatibility (EMC) - Part 4-11: Testing and measurement techniques - Voltage dips, short
interruptions and voltage variations immunity tests

IEC 61000-4-22:2010
Electromagnetic compatibility (EMC) — Part 4-22: Testing and measurement techniques - Radiated emission and
immunity measurements in fully anechoic rooms (FARs)

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
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6.2EMISSION
Table 1 — Application of limits
Disturbance voltage/ Disturbance . .
current voltage Dlsturbarlce Rad_lated Magnetic field
Continuous * Clicks ® Power dist.
Sub clause (4.3.2) (4.3.3) (4.4.2) (4.3.4) (4.3.4) (4.3.2)
Used - Table | Table | Table Table | Table Table | Table
Limits 2 5 2 Text 7 8 Table 9 3 4
All equipment not
listed below ® ® ® ® ®
O Tools ° ° ° ° °
0 Inductio.n cooking o o o o o o o
appliances
Electric fence
O . q . ° ° ° °
energisers
O Toys Cat. A®
O Toys Cat. B °
U Toys Cat.C °
O Toys Cat. D ° ° ° ° °
O Toys Cat. E ° ° ° ° °
a. Limits of Table 5 and Table 6 can also be applicable to discontinuous disturbances (see 4.4.2.2).
b. For exemption and exceptions see 5.4.3.
c¢. For mains operated equipment, if certain conditions are met, the disturbance power test may be applied in alternative to
the radiated disturbance test (see 4.3.4.2 and Figure 4).
d. For electric fence energisers the disturbance voltage test is applied according to 4.3.3.5.
e. Toys of category A shall be deemed to comply with the requirements of this standard without testing.
f. For wired network ports, see 4.3.3.7.

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
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6.2.1 Disturbance power
Test Requirement: EN IEC 55014-1:2021 Clause 4.3.4
Receiver Setup:

Frequency: (f) Measurement receiver bandwidth
(MHz) Detector type RBW VBW
30<f< 1000 Quasi Peak 120 kHz 300 kHz
Measured frequency range
Limit:
General P< 700W 700 W <P £ 1000 W P>1000W
Frequency Limits dB(pW) Limits dB(pW) Limits dB(pW) Limits dB(pW)
range Quasi-peak Quasi-peak Quasi-peak Quasi-peak
(MHz) Average Average Average Average
30~300 | 45~55* | 35~45% | 45~55* | 35~45* | 30~300 | 45~55% | 35~45* | 45~55*
Notes:
1. * means the limit decreasing linearly with the logarithm of the frequency in the range 30MHz to 300MHz.
2. If the quasi-peak measurements meet the average limit, the EUT shall be deemed to meet both limits
and the measurements using the average detector need not be carried out.

Test Setup:
Absorber @
Absorbing (ferriterings) 6 4B attenuator
clam
........ SO EMI test
: receiver
LTI
EUT | | :
: Teancform
LT He=—=—1Franstorm
: Absorbing clamp moved
* over power cord to obtain
max. reading on receiver Mains
Current Absorber The transformer to provide a
transformer (ferrite rings) staple voltage to the EUT during
Figure 1. 6.2.1 Disturbance power

Test Procedures:

1) Measurement was performed in shielded room, and instruments used were according to clause 5.1 of EN
55014-1 if applicable.

2) Detailed test procedure and arrangement was according to clause 5.3 of EN 55014-1.

3) Measurement methods was according to clause 5.4 of EN 55014-1.

4) Operation conditions of EUT was according to clause 6 of EN 55014-1.

5) Frequency range 30MHz — 300MHz was checked and EMI receiver measurement bandwidth was set to
120kHz.

Equipment Used: Refer to section 3 for details.

Test Result: Pass

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
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The measurement data as follows:

Quasi Peak and Average:
Mode 1
Horizontal
g0.0 dBu¥/m
70
60
50 J55014 [3M)
40 |
30 ! %
i B
20 X . A > . { peak
10
0
-10
-20
-30
-40
30,000 6000 [MHz] 300.00 1000000
' Frequency | Reading | Factor Level Limit |Margin Det Height | Azimuth
N, (MHz) (dBuV) | (dB/m) |(dBuV/m) |(dBuV/m)| (dB) | (em) (deg.) | e
e 64.2074 55.48 -17.72 37.76 40.00 |[-2.24 | peak 100 360 | P
2 124.1330 39.76 -17.62 22.14 40.00 (-17.86| peak 100 360 | P
3 193.7728 41.53 -18.97 22.56 40.00 (-17.44| peak 100 360 | P
4 271.3246 45.91 -16.50 29.41 47.00 |[-17.59| peak 100 360 | P
5 400.4319 34.51 -13.09 21.42 47.00 |(-25.58| peak 100 360 | P
6 782.3453 29.23 -4.85 24.38 47.00 (-22.62| peak 100 360 | P

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
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Vertical
go.0  dBu¥/m

70

60

50 455014 (3M)

40

30

20

10
0
-10
-20

-30
-40
30.000 60.00 [MHz) 300.00 1000.004

Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No. | " MHz) | (dBwv) | @B/m) |@BuVim)|(dBuvim)| (dB) | P | (cm) | (ceg) [P/F| Remark

1 32.4059 54.70 -17.11 37.59 40.00 |-2.41 | peak 100 360
2 65.5727 55.88 -17.94 37.94 40.00 |-2.06 | peak 100 360
3 137.9028 50.79 -16.87 | 33.92 40.00 |-6.08 | peak | 100 360
4
5

169.5990 52.82 -16.20 36.62 40.00 |-3.38 | peak | 100 360
252.9482 50.32 -17.26 33.06 47.00 |-13.94| peak | 100 360
6 454.3100 45.57 -11.57 34.00 47.00 |-13.00| peak | 100 360

Remark:

1. Correct Factor = LISN Factor + Cable Loss + Pulse Limiter Factor, the value was added to Original
Receiver Reading by the software automatically.

2. Result = Reading + Correct Factor.

3. Margin = Result - Limit

T|T0W|T|(TO|T0|O
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6.2.2 Mains/Load/Control Terminal Disturbance voltage (150 kHz to 30 MHz)
Test Requirement: EN IEC 55014-1:2021 Clause 4.3.2
Limit:
General limits

Mains ports Associated ports
Frequency range Disturbance voltage Disturbance voltage Disturbance current
(MHz) Limits dB(uV) Limits dB(nV) Limits dB(uV)
Quasi-peak Average Quasi-peak Average Quasi-peak Average
0.15~0.5 66 ~ 56 * 66 ~ 56 * 80 70 40~30* 30~20*
05~5.0 56 56 74 64
30 20
5.0~30 60 60 74 64
Notes:
1. * means the limit decreasing linearly with the logarithm of the frequency in the range 0.15MHz to
0.5MHz.

2. If the quasi-peak measurements meet the average limit, the EUT shall be deemed to meet both limits
and the measurements using the average detector need not be carried out.

Limits for mains port of tools

P < 700 W 700W <P < 1000 W P>1000W
Frequency range Limits dB(uV) Limits dB(uV) Limits dB(uV)
(MHz) Quasi-peak Average | Quasi-peak Av rage Quasi-peak Average
0.15-0.35 66-59* 59-49* 70-63* 63-53* 76 69* 69 ~ 59 *
0.35-5 59 49 63 53 69 59
5 30 64 54 68 58 74 64

Notes:

1. * means the limit decreasing linearly with the logarithm of the frequency in the range 0.15MHz to 0.35MHz.

2. If the quasi-peak measurements meet the average limit, the EUT shall be deemed to meet both limits and the
measurements using the average detector need not be carried out.

Test Setup:
At mains terminal

Wooden support

EUT

______

supply voltage | AMLN, AMLN. EMI receiver

For table top equipment, wooden support is 0.8m height table
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At Associated ports

50 5 terminated

Wooden support
E_Ec;;;s;;j;s_"'i_ | EET AMI | Supplywoltage

P/Con. Tertminals

; i :
Supply voltage poaMEo
_____ ! ! _ .
rmem—ers b Barthicd Passive woltage probe EMI receiver
50 8 terminated iy :
Note: : power line -
: signal line

: means the test setup while available

Test Procedures: Detailed test procedure and arrangement was according to clause 5.2 of EN 55014-1.

1) The mains terminal disturbance voltage test was conducted in a shielded room.

2) The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization Network)
which provides a 50Q/50uH + 5Q linear impedance. The power cables of all other units of the EUT were
connected to a second LISN 2, which was bonded to the ground reference plane in the same way as the
LISN 1 for the unit being measured. A multiple socket outlet strip was used to connect multiple power
cables to a single LISN provided the rating of the LISN was not exceeded.

3) The table top EUT was placed upon a non-metallic table 0.8 m above the ground reference plane. And for
floor-standing arrangement, the EUT was placed on the horizontal ground reference plane.

4) The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0.4 m from
the vertical ground reference plane. The vertical ground reference plane was bonded to the horizontal
ground reference plane. The LISN 1 was placed 0.8 m or 0.1 m from the boundary of the unit under test
and bonded to a ground reference plane for LISNs mounted on top of the ground reference plane. This
distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT and
associated equipment was at least 0.8 m from the LISN 2.

Equipment Used: Refer to section 3 for details.

Test Result: Pass
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The measurement data as follows:

Quasi Peak and Average:
Mode 1

Live Line
N/A
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Neutral Line

N/A

Remark:

4. Correct Factor = LISN Factor + Cable Loss + Pulse Limiter Factor, the value was added to Original
Receiver Reading by the software automatically.

5. Result = Reading + Correct Factor.

6. Margin = Result - Limit
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6.2.3 Harmonic Current Emissions
Test Requirement: EN IEC 61000-3-2:2019/A2:2024 Clause 6.2.3
Test Method: The appropriate requirements of EN 61000-3-2/A1 for harmonic current emission apply
for equipment covered by the scope of the present document with an input current up
to and including 16A per phase. For equipment with an input current of greater than
16A per phase EN 61000-3-12 applies.
Test Setup:

Harmonic & Flicker Analyzer
SKVA AC Power Source

Test tabl

Ground Reference Plane

Test setup for Harmonic Current Emissions of tabletop equipment

Equipment Used: Refer to section 3 for details.

Test Procedure: Harmonics of the fundamental current were measured up to 40 order harmonics using
a digital power meter with an analogue output and frequency analyser which was
integrated in the harmonic & flicker test system. The measurements were carried out
under steady conditions.
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6.2.4 Voltage Fluctuations and Flicker

Test Requirement: EN 61000-3-3:2013/A2:2021 Clause 4

Test Method: The appropriate requirements of EN 61000-3-3 for voltage fluctuations and flicker
apply for equipment covered by the scope of the present document with an input
current up to and including 16A per phase, if no conditional connection is needed.
Where a conditional connection is required then the requirements of EN 61000-3-11
[12] shall apply.
For equipment with an input current of greater than 16A up to and including 75A per
phase EN 61000-3-11 applies.

Test Setup:
Harmonic & Flicker Analyzer
SKVA AC Power Source
e W
Test tabl
Ground Reference Plane
Test setup for Harmonic Current Emissions of tabletop equipment

Equipment Used: Refer to section 3 for details.

Test Result: Pass

The measurement data as follows:
Flicker Test Summary per EN/IEC61000-3-3 Ed. 3.0 (2013) (Run time)

Result Test Limit
dt> 3.3 % (ms) 0 500.0
dc (%) 0 3.30
dmax (%) 0.72 4.00
Pst (10 min. period) 0.28 1.000
Pit (2 hr. period) N/A 0.650
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6.3IMMUNITY
Categories of apparatus
O | Category I (fulfill the relevant immunity requirements without testing)
O | Category Il (Shall fulfill the tests: ESD, EFT, Inject current, Surge, Dips)
O | Category Il (Shall fulfill the tests: ESD, Radio frequency electromagnetic fields *)

Category IV (Shall fulfill the tests: ESD, EFT, Inject current, Surge, Dips, Radio frequency
electromagnetic fields)

X

Note: *only applicable to the ride on toys operating with electronic devices.
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6.3.1 Electrostatic Discharge

Test Requirement: EN IEC 55014-2:2021 Clause 5.1
Test Method: The test method shall be in accordance with IEC 61000-4-2
Criterion Required: performance criteria B
Discharge Impedance: 330 /150 pF
Polarity: Positive & Negative
Number of Discharge: Minimum 10 times at each test point
Discharge Mode: Single Discharge
Discharge Period: 1 second minimum
Test Level: Contact discharge: Level 2, +4 kV
Air discharge: Level 3, +8 kV
Test Setup:
Test set-up for table-top equipment
vCP
Insulate
ESD simulator EUT & AE Support
HCP \
470k
Resistor
Wooden s [ /
GRP
Note:

HCP means Horizontal Coupling Plane;
VCP means Vertical Coupling Plane;
GRP means Ground Reference Plane;
Wooden support is a 0.8m height table
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Test setup for floor-standing equipment
VCP

; 470k02
/ Resistor

ESD simulator

ESD gun —
EUT &AE

Wooden support

GRP

Note:

VCP means Vertical Coupling Plane;
GRP means Ground Reference Plane;
Wooden support is a 0.1m height rack
Test Procedures:

1)

Electrostatic discharges shall be applied only to points and surfaces of the EUT which are expected to be
touched during normal operation, including user access operations specified in the user manual, for
example cleaning or adding consumables when the EUT is powered. The application of discharges to the
contacts of open connectors is not required.

When applying direct discharges to a portable or handheld battery- powered EUT with a display screen, it
may not be possible to observe the screen for a given EUT orientation. If observation of the screen is
necessary during this test, the EUT may be mounted vertically using non - metallic supports.

The EUT was put on a 0.8m high wooden table for table-top equipment or 0.1m high for floor standing
equipment standing on the ground reference plane (GRP).

A horizontal coupling plane(HCP) 1.6m by 0.8m in size was placed on the table, and the EUT with its
cables were isolated from the HCP by an insulating support thick than 0.5mm. The VCP 0.5m by 0.5m in
size & HCP were constructed from the same material type & think mess as that of the GRP, and
connected to the GRP via a 470kQ resistor at each end. The distance between EUT and any of the
other metallic surface excepted the GRP, HCP and VCP was greater than 1m.

During the contact discharges, the tip of the discharge electrode was touch the EUT before the discharge
switch is operated. During the air discharges, the round discharge tip of the discharge electrode was
approached as fast as possible to touch the EUT.

After each discharge, the ESD generator was removed from the EUT, the generator was then retriggered
for a new single discharge. For ungrounded product, a discharge cable with two resistances was used
after each discharge to remove remnant electrostatic voltage. 10 times of each polarity single discharge
were applied to HCP and VCP.

Equipment Used: Refer to section 3 for details.

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
Tel: 0769-81710286 E-mail: wangzhao@junantest.com Website: www.junantest.com



mailto:wangzhao@junantest.com
http://www.junantest.com

Page 26 / 46

Test Result: See below table.

Report No.:JAT250205044S2-ER00

Apblied Result
Discharge Type vor Pulse No. | (Pursuant to EN IEC 55014-2:2021 Criterion
oltage B)
Contact Discharge +2kV, 4 kV 10 fI(;rVZ\I/ery A O B (see phenomena) 0 N/A
Air Discharge 2 l;VS Jf(\‘} KV, 10 flc;rvtz\llery A O B (see phenomena) 0 N/A
Indirect HCP Discharge +4 kV 10 flc;rvtz\llery A O B (see phenomena) O N/A
Indirect VCP Discharge +4 kV 10 fI(;rVZ\I/ery A O B (see phenomena) O N/A
Remark:

N/A: Not applicable

Observation:
No observable change.
O During the experiment, the following phenomena occurred:

Conclusion: The EUT met the requirements of the standard.
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6.3.2 Radio frequency electromagnetic fields, 80 MHz to 1 000 MHz
Test Requirement: EN IEC 55014-2:2021 Clause 5.5
Test Method: The test method shall be in accordance with IEC 61000-4-3
Criterion Required:  performance criteria A
Frequency range: 80 MHz to 1 000 MHz

Test Level: Level 2: 3 V/Im(measured unmodulated)
Modulation: 1 kHz Sine wave, 80 % Amp. Modulation, audio signal of 400 Hz
Frequency Step: 1 % increment
Dwell time: 1 seconds
Polarity Antenna: Horizontal and vertical
Test Setup:
Fully Anechaic Chamber o =
—RG T
[ ¢\ Y.
Antenna Tower
a _,
Signal Generator
:F‘T= |_ ]i.i:ui Broadband Antenna am

¥
Measarement distance= 3 m |

e o — -

[ Pawer § i | |
L Ampifies o |8 |

Test tablo

Muli device Contralier Ground
1 o

nm' - II 8 m Reference
. Il

Plane
Test setup for Contil RF gnetic field di swept test and spot test of tabletop equipment (Above 1 GHz)

Figure 1. 80 MHz to 1 GHz

Test Procedures:

1)

For table-top equipment, the EUT was placed in the chamber on a non-conductive table 0.8m high. For
arrangement of floor-standing equipment, the EUT was mounted on a non-conductive support 0.1m
above the supporting plane. For human body-mounted equipment, the EUT may be tested in the same
manner as table top items.

2) If possible, a minimum of 1 m of cable is exposed to the electromagnetic field. Excess length of cables
interconnecting units of the EUT shall be bundled low-inductively in the approximate center of the cable
to form a bundle 30 cm to 40 cm in length.

3) The EUT was initially placed with one face coincident with the calibration plane. The EUT face being
illuminated was contained within the UFA (Uniform Field Area).

4) The frequency ranges to be considered were swept with the signal modulated and pausing to adjust the
RF signal level or to switch oscillators and antennas as necessary. Where the frequency range was
swept incrementally, the step size was not exceed 10 % of the preceding frequency value.

5) The dwell time of the amplitude modulated carrier at each frequency was not be less than the time
necessary for the EUT to be exercised and to respond, and was not less than 0.5 s.

6) The test normally was performed with the generating antenna facing each side of the EUT.

7) The polarization of the field generated by each antenna necessitates testing each selected side twice,
once with the antenna positioned vertically and again with the antenna positioned horizontally.

8) The EUT was performed in a configuration to actual installation conditions, a video camera and/or an
audio monitor were used to monitor the performance of the EUT.

Equipment Used: Refer to section 3 for details.
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Test Result: See below table.

EUT Face Frequency Level Result o
(Pursuant to EN 55035 Criterion A)
Front A
Back A
Left Swept test: A
Right 80 MHz to 1 000 MHz 3 Vim A
Top A
Under A
Observation:
No observable change.
O During the experiment, the following phenomena occurred:
Conclusion: The EUT met the requirements of the standard.
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6.3.3 Fast transients

Test Requirement:

Test Method:

Criterion Required:

Polarity:

Page 29/ 46

EN IEC 55014-2:2021 Clause 5.2

The test method shall be in accordance with EN 61000-4-4

performance criteria B

Positive & Negative

Test Level and Repetition Frequency:

Report No.:JAT250205044S2-ER00

Open circuit output test voltage (+10%) and repetition rate of the impulses (£20%)

Input and output a.c. power ports

Input and output d.c. power ports

Signal lines and control lines ports

Level Voltage peak Repetition rate Voltage peak Repetition rate
kV kHz kV kHz
1 0.5 5 0.25 5
2 1 5 0.5 5
3 2 5 1 5
4 4 5 2 5
X Special Special Special Special

Notes :

1. -Xl is an open level. The level has to be specified in the dedicated equipment specification.
2. The gray rows were the selected test level.

Impulse Wave shape:

Burst Duration:
Burst Period:
Test Duration:
Test Setup:

Grounding
cahle

5/50 ns
15ms
300ms

2 minute per level & polarity

Test set-up for table-top equipment

\ EFT/B
GRP Generator

e

>

EUT & AE /

0.1m high
Insulating support

Grounding

cable

GRP /

(for input a.c./d.c. power line)
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Grounding
cable

GRP
EFT/B EUT AE
Generator
\ r Clamp
0

[
Grounding
cable 0.1m high
T Insulating support
\ GRP
(for output a.c./d.c. power line or signal/control lines)
Test setup for floor-standing equipment

Grounding 0.1m high
cable EUT & AE Insulating support

EFT/B
Generator

GRP

(for input a.c./d.c. power line)
Grounding cable

\ EFT/B J EUT AE
Generator
Clamp
) \ /

0.1m high
Insulating support

(for output a.c./d.c. power line or signal/control lines)
Test Procedures:

1) The EUT was placed on a ground reference plane(GRP) insulated by an insulating support 0.1m thick
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and the GRP was placed on a 0.8m high wooden table for table-top equipment. For floor standing
equipment, the EUT was placed on a 0.1m high wooden support above the GRP.

2) The GRP shall project beyond the EUT and the clamp by at least 0.1m on all sides. The distance between
the EUT and any other of the metallic surface except the GRP was greater than 0.5m. All cables to the
EUT was placed on the insulation support 0.1m above GRP. A cable not subject to EFT was routed as far
as possible from cable under test to minimize the coupling between the cables.

3) The length of signal and power cable between the EUT and EFT generator was 0.5m. If the cable is a
non-detachable supply cable more than 0.5m, the excess length of this cable shall be folded to avoid a
flat coil and situated at a distance of 0.1m above the GRP.

4) The EUT was conducted the below specified test voltages for line and neutral or line, neutral and earth
simultaneously (for Wired network, single, control and DC port line with capacitive coupling clamp), 120
seconds duration. If the equipment contains identical ports, only one was tested; multicomputer cables,
such as a 50-pair Wired network cable, were tested as a single cable. Cables did not be split or divided
into groups of conductors for this test; interface ports, which were intended by the manufacturer to be
connected to data cables not longer than 3 m, did not be tested.

Equipment Used: Refer to section 3 for details.

Test Result: See below table.

Test Ports Test Level Result
(Pursuant to EN IEC 55014-2:2021 Criterion B)
AC mains power ports +0.5kV, +£1.0kV A O B (see phenomena)
DC mains power ports +0.5kV O A O B (see phenomena)
Signal Imiieasnd control +0.5kV O A O B (see phenomena)
Observation:

No observable change.
O During the experiment, the following phenomena occurred:

Conclusion: The EUT met the requirements of the standard.
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6.3.4 Injected currents
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Test Requirement: EN IEC 55014-2:2021 Clause 5.3, 5.4
Test Method: The test method shall be in accordance with EN 61000-4-6
Criterion Required: performance criteria A
for signal lines and control lines: 1V (r.m.s)
Test Level: Input and output d.c. power ports: 1V (r.m.s)
Input and output a.c. power ports: 3 V (r.m.s)

Test Frequency: 0.15 MHz to 80 MHz or 0.15 MHz to 230 MHz
Modulation: 80%, 1kHz Amplitude Modulation
Step Size: 1% increment
Dwell Time: 1s
Test Setup:

a.c./d.c. power supply EUT power input line

GRP RF Generator
with amplifier | | 6dB CDN
\ Attenuator
] /‘ / il
3cm high 10cm high
Insulating support Insulating support
(for a.c./d.c input power line)
GRP RF Generator

with amplifier

6dB

Attenuator

L came

l AE
3cm |gh
insulating support
10cm high

insulating support

(for output a.c./d.c. power line or signal/control lines_ Unshielded line)
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GRP RF Generator
with amplifier 6dB
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Report No.:

Shielded line

JAT250205044S2-ER00

Ferrite

| Attenuator |

1000

ring core

3cm high
insulating support

10cm high
insulating support

(for output a.c./d.c. power line or signal/control lines_ Shielded line)
Test Procedures:

1) The Product and support units were located at a ground reference plane with the interposition of a 0.1 m
thickness insulating support and the CDN was located on GRP directly.
2) The frequency range is swept from 150 kHz to 80MHz, with the signal 80% amplitude modulated with a 1
kHz sine wave. The rate of sweep did not exceed 1.5 x 10 decade/s. Where the frequency range is
swept incrementally, the step size was 1% of fundamental.
1) The dwell time at each frequency shall be not less than the time necessary for the Product to be able to

respond.

Equipment Used:

Test Result: See

below table.

X For EUT test Electromagnetic field susceptibility

Refer to section 3 for details.

Result
Test Ports Frequency TestLevel | (pyrsuant to EN IEC 55014-2:2021
Criterion A)
AC mains power ports | 0.15 MHz to 80 MHz 3V A

Observation:

No observable change.
O During the experiment, the following phenomena occurred:

Conclusion: The EUT met the requirements of the standard.
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6.3.5 Surges
Test Requirement: EN IEC 55014-2:2021 Clause 5.6
Test Method: The test method shall be in accordance with EN 61000-4-5
Criterion Required: performance criteria B
Wave Shape: 1.2/50 (8/20) ps
Test Level: for AC mains power ports:
2kV line-to-earth with 12 Q Impedance and 1 kV line-to-line with 2 Q Impedance.
Polarity: Positive & Negative
Interval: 60s between each surge
No. of Surges: 5 positive at 90°, 5 negative at 270°
Test Setup:

Insulating support

EUT & AE

Surge
Generator

GRP

Test Procedures:
Test Procedure:

1)

2)

The EUT was placed on a ground reference plane(GRP) insulated by an insulating support 0.1 m thick
and the GRP was placed on a 0.8m high wooden table for table-top equipment. For floor standing
equipment, the EUT was placed on a 0.1m high wooden support above the GRP.

The 1.2/50 ps surge was to be applied to the EUT power supply terminals via the capacitive coupling
network. Decoupling networks were required in order to avoid possible adverse effects on equipment not
under test that may be powered by the same lines and to provide sufficient decoupling impedance to the
surge wave so that the specified wave may be applied on the lines under test.

The power cord between the EUT and the coupling/decoupling network was not exceed 2 m in length.
The interconnection line between the EUT and the coupling/ decoupling network shall not exceed 2 m in
length.

The EUT was conducted 0.5 kV and 1 kV test voltage for line to line and line to neutral and conducted 0.5
kV, 1 kV and 2 kV test voltage for line to earth and neutral to earth, five positive pulses and five negative
pulses each at 90°, 270° for a.c. power ports and five positive pulses and five negative surge pulses for
d.c. power ports, The test levels were applied on the EUT with a 2 Q generator source impedance for
power supply terminals and 12Q output impedance for interconnection lines. The tests were done at
repetition rate one per minute.

Equipment Used: Refer to section 3 for details.
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Test Result: See below table.

For AC mains power port

Uasilelis Lol (Pursuant to EN IEC%%SOTZ-Z:2021 Criterion B)
Between Phase And Neutral +1.0kV A | O B (see phenomena)
Between Phase And Earth +2.0kV O A O B (see phenomena) N/A
Between Phase And Earth +2.0kV O A O B (see phenomena) N/A

Remark:
N/A: Not applicable

Observation:
No observable change.
O During the experiment, the following phenomena occurred:

Conclusion: The EUT met the requirements of the standard.
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6.3.6 Voltage dips

Test Requirement: EN IEC 55014-2:2021 Clause 5.7
Test Method: The test method shall be in accordance with EN 61000-4-11
Criterion Required: performance criteria C
Test Port : AC mains power port
Test Level:
Test level Voltage dip and short Duration
interruptions (in period)
% UT % UT 50Hz 60Hz
0 100 0.5 cycle 0.5 cycle
40 60 10 cycles 12 cycles
70 30 25 cycles 30 cycles
Notes:

1.—*I for 0.5 period, the test shall be made in positive and negative polarity, i.e. starting at 0° and
80°, respectively.

2. -**I means -xl is an open duration. This duration can be given in the product specification.
Utilities in Europe have measured dips and short interruptions of duration between 2 a period and
3000 periods, but duration less than 50 periods are most common.

3. If the EUT is tested for voltage dips of 100%, it is generally unnecessary to test for other
levels for the same durations. However, for some cases (safeguard systems or electro-mechanical
devices) it is not true. The product specification or product committee shall give an indication of the
applicability of this note.

4. The gray rows are selected test level.

Test Setup:

Voltage dips and interruptions Test system

AC Mains
.‘—

Test table

Ground Reference Plane

Test setup for Voltage dips and interruptions of tabletop equipment

Test Procedures:

1) The EUT was placed on a ground reference plane(GRP) insulated by an insulating support 0.1 m thick
and the GRP was placed on a 0.8m high wooden table for table-top equipment. For floor standing
equipment, the EUT was placed on a 0.1m high wooden support above the GRP.

2) The test was performed with the EUT connected to the test generator with the shortest power supply
cable as specified by the EUT manufacturer.

3) The EUT was tested for each selected combination of test level and duration with a sequence of three
dips /interruptions with intervals of 10 s minimum. Each representative mode of operation was tested.

4) For EUT with more than one power cord, each power cord was tested individually.

Equipment Used: Refer to section 3 for details.
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Test Result: See below table.

Test Condition
Test Level - Result (Pursuant to EN IEC 55014-2:2021 Criterion C)
=0 Period
in %UT
0 0.5 A ] B (see phenomena) [J C(see phenomena)
40 10forS0Hz | 4 5 O B (see ph C(see ph
12 for 60 Hz (see phenomena) (see phenomena)
70 gg ;g; 28 E; O A [J B (see phenomena) C(see phenomena)
Remark:

N/A: Not applicable

Observation:

0 No observable change.

During the experiment, the following phenomena occurred:
EUT unit turned off at 40%UT and 70% test level with 10 and 25cycles (at 50Hz) duration and restore the
working state manually.

Conclusion: The EUT met the requirements of the standard.
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APPENDIX 1 PHOTOGRAPHS OF TEST SETUP

Disturbance Power Test Setup

Transmission Test Setup

N/A
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APPENDIX 2 PHOTOGRAPHS OF EUT CONSTRUCTIONAL

DETAILSEUT EXTERNAL PHOTOS

EUT photo 1

EUT photo 2
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EUT photo 3
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EUT photo 5

EUT photo 6
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EUT INTERNAL PHOTOS

EUT photo 7

EUT photo 8
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EUT photo 9
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EUT photo 11
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EUT photo 13
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EUT photo 14
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*** End of Report ***

The test report is effective only with both signature and specialized stamp. The result(s) shown in this report refer
only to the sample(s) tested. Without written approval of UnionTrust, this report can’t be reproduced except in
full.
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