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VERIFICATION OF COMPLIAN

Equipment : AC-DC Power Module
Model No. : TMPW 10-105, TMPW 10-112, TMPW 10-115, TMPW 10-124,
TMPW 10-105-J, TMPW 10-112-J, TMPW 10-115-J,
TMPW 10-124-J,TMPW 10-105-T , TMPW 10-112-T,
TMPW 10-115-T , TMPW 10-124-T

Applicant  : Traco Electronic AG
Sihlbruggstrasse 111, 6340 Baar Switzerland

SPORTONLAB

The equipment was Passed the test performed according to the following Standard
EN 55032:2015+A11:2020 Class B, EN IEC 61000-3-2:2019+A1:2021,

EN 61000-3-3:2013+A2:2021+AC:2022-01, EN 55035:2017+A11:2020,

EN IEC 61000-6-2:2019 (IEC 61000-4-2 Edition 2.0 2008-12,

IEC 61000-4-3 Edition 3.2 2010-04, IEC 61000-4-4 Edition 3.0 2012-04,

IEC 61000-4-5 Edition 3.1 2017-08, IEC 61000-4-6 Edition 4.0 2013-10,

IEC 61000-4-8 Edition 2.0 2009-09, IEC 61000-4-11: 2020).

The test was carried out on Jun. 27, 2023 at SPORTON INTERNATIONAL INC. EMC
& Wireless Communications Laboratory.
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Manufacturer
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AC-DC Power Module

TRACO

TMPW 10-105, TMPW 10-112, TMPW 10-115, TMPW 10-124,

TMPW 10-105-J, TMPW 10-112-J, TMPW 10-115-J, TMPW 10-124-J,
TMPW 10-105-T , TMPW 10-112-T , TMPW 10-115-T , TMPW 10-124-T
Traco Electronic AG

Sihlbruggstrasse 111, 6340 Baar Switzerland

Traco Electronic AG

Sihlbruggstrasse 111, 6340 Baar Switzerland

EN 55032:2015+A11:2020 Class B

EN IEC 61000-3-2:2019+A1:2021

EN 61000-3-3:2013+A2:2021+AC:2022-01

EN 55035:2017+A11:2020

EN IEC 61000-6-2:2019

The product was received on Jan. 08, 2020, and testing was started from Jan. 10, 2020 and
completed on Jun. 27, 2023. We, SPORTON INTERNATIONAL INC. Hsinhua Laboratory would like to
declare that the tested sample has been evaluated in accordance with the procedures given in above
standards and shown compliance with the applicable technical standards.

The test results in this variant report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC. Hsinhua Laboratory, the test report shall not be
reproduced except in full.
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Approved by: William Li

SPORTON INTERNATIONAL INC. Hsinhua Laboratory

No.52, Huaya 1st Rd., Guishan Dist., Taoyuan City 333411, Taiwan (R.O.C.)
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History of this test report

Report No. Version Description Issued Date
EC9D0320-02 01 Initial issue of report Jul. 18, 2023
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SPORTON LAB. EMC TEST REPORT Report No. : EC9D0320-02

Summary of Test Result

Report | Ref Std. Result
Clause| Clause Test Standard Test ftems (PASS/FAIL) REMATS

Emission Tests and Conformance Test Specifications

Under limit 5.63 dB

4.1 A.3 Conducted Emission PASS at 0.59 MHz

Conducted Emissions of
- A3 Not Applicable Note 1

telecommunication Ports
EN 55032:2015+A11:2020 Class B

4.2 A2 Radiated Emissions PASS Under limit 3.66 dB
' ' below 1GHz at 30.000 MHz
Radiated Emissions .
- A.2 Not Applicable Note 2
above 1GHz
Harmonic Current )
4.3 6.2 EN IEC 61000-3-2:2019+A1:2021 . Complied -
Emissions

Voltage Fluctuations and

4.4 6.1 EN 61000-3-3:2013+A2:2021+AC:2022-01 .
Flicker

PASS -

Note 1: This EUT without telecommunication ports, it's not necessary to apply to Telecom Port Conducted emission test.
Note 2: Measurements apply only when the maximum internal frequency is greater than 108 MHz.
Note 3: From Sporton Project No.: ECO9D0320-01 (EN 55032)

Report Ref Std. Result
Test reference standard Test Items Remark
Clause Clause (PASS/FAIL)
Immunity Tests and Conformance Test Specifications - EN 55035:2017+A11:2020
5.2 421 IEC 61000-4-2 Edition 2.0 2008-12 ESD PASS -
5.3 4222 IEC 61000-4-3 Edition 3.2 2010-04 RS PASS -
Power Port PASS -
5.4 424 IEC 61000-4-4 Edition 3.0 2012-04 EFT/B Analogue/digital
Not Applicable Note 1
data ports
Power Port PASS -
55 425 IEC 61000-4-5 Edition 3.1 2017-08 Surges Analogue/digital
Not Applicable Note 1
data ports
Power Port PASS -
5.6 4223 IEC 61000-4-6 Edition 4.0 2013-10 Cs Analogue/digital
Not Applicable Note 1
data ports
. Power Frequency Magnetic
5.7 4.2.3 IEC 61000-4-8 Edition 2.0 2009-09 . PASS -
Fields
Voltage dips PASS -
5.8 4.2.6 IEC 61000-4-11 Edition 3.0 2020-01
Voltage interruptions PASS -

According to the applicant's requirements, the version of the normative reference used in this test report is specified by the applicant.

Note 1: This EUT without Analogue/digital data ports.
Note 2: From Sporton Project No.: EC9D0320-01

TEL : 886-3-327-3456 Page Number ‘40f72
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SPORTON LAB. EMC TEST REPORT Report No. : EC9D0320-02
Report Ref Std. Result
i Test Standard Test Items Remark
Clause Clause (PASS/FAIL)
Immunity Tests and Conformance Test Specifications - EN IEC 61000-6-2:2019
5.2 Table 1 IEC 61000-4-2 Edition 2.0 2008-12 ESD PASS -
5.3 Table 1 IEC 61000-4-3 Edition 3.2 2010-04 RS PASS -
Table 3/4 Power Port PASS -
5.4 IEC 61000-4-4 Edition 3.0 2012-04 EFT/B
Table 2 Signal / Control Port Not Applicable Note 1
Table 3/4 Power Port PASS -
5.5 IEC 61000-4-5 Edition 3.1 2017-08 Surge
Table 2 Signal / Control Port Not Applicable Note 1
Table 3/4 Power Port PASS -
5.6 IEC 61000-4-6 Edition 4.0 2013-10 Cs
Table 2 Signal / Control Port Not Applicable Note 1
5.7 Table 1 | IEC 61000-4-8 Edition 2.0 2009-09 | Poer Freduency Magnetic PASS -
Table 4 Voltage dips PASS -
5.8 IEC 61000-4-11 Edition 3.0 2020-01
Table 4 Voltage interruptions PASS -

According to the applicant's requirements, the version of the normative reference used in this test report is specified by the applicant.

Note 1: This EUT without Signal / Control Port ports.

Conformity Assessment Condition:

1. The Radiated Emission and Conducted Transient Disturbances test result (Pass/Fail) which exclude measurement un-

certainty. Note that measurement values may risk exceeding the limit of regulation standard. If measurement uncertainty is included in

test results.
2. The Radiated Emission and Conducted Transient Disturbances measurement uncertainty please refer to the "Measurement

Uncertainty" section of the report.

Disclaimer:

The product specifications of the EUT presented in the test report that may affect the test assessments are declared by the manufacturer

who shall take full responsibility for the authenticity.

Comments and explanations:

The test configuration and test mode presented in this report are as defined by the manufacturer.

Reviewed by: Cage Chuang

Report Producer: Michelle Tsai
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SPORTON LAB. EMC TEST REPORT Report No. : EC9D0320-02

1. General Description of EqQuipment under Test

1.1. Basic Description of Equipment under Test

Equipment
Model No.

Power Supply Type
AC Power Cord
DC Power Cable

AC-DC Power Module

TMPW 10-105, TMPW 10-112, TMPW 10-115, TMPW 10-124,

TMPW 10-105-J, TMPW 10-112-J, TMPW 10-115-J, TMPW 10-124-],
TMPW 10-105-T , TMPW 10-112-T , TMPW 10-115-T , TMPW 10-124-T
Switching

Non-Shielded, 1.8 m, 2 pin

Non-Shielded, 0.05 m

Highest internal frequency  : 140 kHz

1.2. Table for Multiple Listing

The model names in the following table are all refer to the identical product.

Model Name Description

TMPW 10-105, TMPW 10-112,
TMPW 10-115, TMPW 10-124,

TMPW 10-105-J, TMPW 10-112-J,
TMPW 10-115-J, TMPW 10-124-J

All the models are identical, only the connectors
are different, the difference model for difference

TMPW 10-105-T, TMPW 10-112-T,
TMPW 10-115-T, TMPW 10-124-T

brand served as marketing strategy.

Note: The information is provided by manufacturer.

1.3. Feature of EqQuipment under Test

For a more detailed features description, please refer to the manufacturer's specifications or the User's Manual.

1.4. Table for Existing Change

Report No.

Description

EC9D0320

EC9D0320-01

1. The standard was updated.
(EN 55032:2015+A11:2020, EN IEC 61000-3-2:2019,
EN 61000-3-3:2013+A1:2019, EN 55035:2017+A11:2020)
2. The model name was added.
(TMPW 10-105-T , TMPW 10-112-T , TMPW 10-115-T , TMPW 10-124-T)
3. The appearance of EUT was added, updated Photographs of EUT.
4. The standard was removed. (EN 55024)

EC9D0320-02

1. Updated the standard version..
(EN IEC 61000-3-2:2019+A1:2021, EN 61000-3-3:2013+A2:2021+AC:2022-01)
2. Added EN IEC 61000-6-2:2019 standard.

Note: The information is provided by manufacturer.

TEL : 886-3-327-3456
FAX: 886-3-327-0973
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SPORTON LAB. EMC TEST REPORT Report No. : EC9D0320-02

2. Test Configuration of Equipment under Test

2.1. Details of EUT Test Modes

TMPW 10-124, TMPW 10-124-J as the main test model, the test mode are as follows, and its data are presented
in this report.

Conducted Emission

Test Mode Description
1 TMPW 10-124, Full Load
2 TMPW 10-124-J, Full Load

Radiated Emissions <below 1GHz>

Test Mode Description
1 TMPW 10-124, Full Load
2 TMPW 10-124-J, Full Load

Harmonic and Flicker Emissions

Test Mode Description
1 TMPW 10-124, Full Load
2 TMPW 10-124-J, Full Load
EMS
Test Mode Description
1 TMPW 10-124, Full Load
2 TMPW 10-124-J, Full Load
TEL : 886-3-327-3456 Page Number  © 7 of 72
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SPORTON LAB. EMC TEST REPORT

Report No. : EC9D0320-02

2.2. Description of Test System

Conducted emission and radiated emission below 1GHz

No.‘ Peripheral ‘ Manufacturer ‘ Model Number ‘ FCC ID ‘ Remarks
For Local
A ‘ Load ‘N/A ‘N/A ‘N/A ‘ Client Provided

EMS (EN 55035)

No. ‘ Peripheral ‘ Manufacturer ‘ Model Number‘ Types of Cables ‘ Remarks

For Local

A |Load N/A N/A - Client Provided
B | Multi-meter YFE YF-303 Probe Cable*2, non-Shielded, 1.8m -

Harmonic and Flicker Emissions and EMS (EN IEC 61000-6-2)

No. | Peripheral Manufacturer ‘ Model Number ‘ Signal Cable ‘ Cable Type Length (m) | Remarks
For Local

A |Load N/A N/A - - - -

B | Multi-meter YFE YF-303 Probe cable*2 Non-Shielded 15 -

TEL : 886-3-327-3456 Page Number © 80f72

FAX : 886-3-327-0973 Issued Date © Jul. 18, 2023
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SPORTON LAB. EMC TEST REPORT Report No. : EC9D0320-02

2.3. Connection Diagram of Test System

Test Setup Diagram

TEL : 886-3-327-3456 Page Number ©90f72
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2.4. Details of EUT Test Setup

The device under test was connected to the dummy load and tested in full load mode.

TEL : 886-3-327-3456 Page Number * 10 of 72

FAX : 886-3-327-0973 Issued Date © Jul. 18, 2023
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3. General Information of Test

3.1. Test Facilities

Test Lab : Sporton International Inc. Hsinhua Laboratory

ADD : No.52, Huaya 1st Rd., Guishan Dist., Taoyuan City 333411, Taiwan (R.O.C.)
= Hsinhua | TEL : 886-3-327-3456 FAX : 886-3-327-0973
(TAF: 3785) | ADD : No.3, Ln. 238, Kangle St., Neihu Dist., Taipei City 114040, Taiwan (R.O.C.)
= TEL : 886-2-2631-5551 FAX : 886-2-2631-9740
: Test Environment
Test Items Teil[os.lte Eng?rsl:aer temp humidity | pressure Test Date Remark
°C % kPa
Efn"i"sesri';”nicond“aed COO1-NH Willy 21.1~213 | 55.2~55.5 ; 13/Jan/2020 ;
Tgi::)ted Emissions (below | 5505 NH Chas 25.2~25.4 | 51.8~52.0 - 10/Jan/2020 ;
E;ﬁ?;g;]csc“”em EX02-HY Chris / Cage | 22.2~22.4 | 50~54 101 26/Jun/2023 ;
\F/ﬁlctlfgf Fluctuations and EX02-HY Chris / Cage | 22.2~22.4 | 50~54 101 26/Jun/2023 ;
ES02-HY Cage 243245 | 45.9-46.2 | 100 15/Jan/2020 | EN 55035
=P ESOL-HY | Chris/Cage | 21.0~21.2 | 40~44 101 26/Jun/2023  |EN IEC 61000-6-2
RS06-HY Easton 22.1~22.3 | 48.1~483 | 100 15/Jan/2020 | EN 55035
RS RSOL-HY | Chris/Cage | 21.6~21.8 | 48~52 101 27/Jun/2023  |EN IEC 61000-6-2
i EX01-HY Ken 22.5~22.8 | 53.4~53.9 | 100 14/Jan/2020 | EN 55035
EX02-HY | Chris/Cage | 22.2~22.4 | 50~54 101 26/Jun/2023 | EN IEC 61000-6-2
EXOL-HY Ken 225-22.8 | 53.4~53.9 | 100 14/3an/2020 | EN 55035
Surae EX02-HY | Chris/Cage | 22.2~22.4 | 50~54 101 26/Jun/2023  |EN IEC 61000-6-2
s CS03-HY Easton 223225 | 55.1~552 | 100 15/Jan/2020 | EN 55035
CS03-HY | Chris/Cage | 23.0~232 | 52-56 101 26/Jun/2023  |EN IEC 61000-6-2
Power Frequency Magnetic | EX02HY Alex 23.2~23.6 | 49.5~49.9 | 100 15/Jan/2020 | EN 55035
Fields EX02-HY Chris/ Cage | 22.2~22.4 | 50~54 101 26/Jun/2023  |EN IEC 61000-6-2
Voltage dips and EXOL-HY Ken 225-22.8 | 53.4~53.9 | 100 14/3an/2020 | EN 55035
interruptions EX02-HY Chris / Cage | 22.2~22.4 | 50~54 101 26/Jun/2023 | EN IEC 61000-6-2

Note : The tested sample of the verified test item was received on Jun. 16, 2023.

TEL : 886-3-327-3456
FAX: 886-3-327-0973
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SPORTON LAB. EMC TEST REPORT Report No. : EC9D0320-02

3.2. Test Standards

Test items

Test Standards and Test Procedures

Radiated and Conducted
Emissions

European Standard EN 55032 Class B

Harmonics

European Standard EN IEC 61000-3-2

Voltage Fluctuations

European Standard EN 61000-3-3

EMS

European Standard EN 55035

(ESD: IEC 61000-4-2, RS: IEC 61000-4-3, EFT: IEC 61000-4-4,
SURGESs: IEC 61000-4-5, CS: IEC 61000-4-6, PFMF: IEC 61000-4-8,
DIPs: IEC 61000-4-11)

EMS

European Standard EN IEC 61000-6-2

(ESD: IEC 61000-4-2, RS: IEC 61000-4-3, EFT: IEC 61000-4-4,
SURGESs: IEC 61000-4-5, CS: IEC 61000-4-6, PFMF: IEC 61000-4-8
DIPs: IEC 61000-4-11)

3.3. Test Voltage/Frequencies

Power Supply Type

Voltage/Frequencies

AC Mains

230V / 50Hz

3.4. Test Distance and Frequency Range Investigated

immunity

Radio frequency electromagnetic field

Test Items Frequency Range Remark

Powerline Conducted Emissions 150 kHz to 30 MHz -

Radiated Emissions (below 1GHz) 30 MHz to 1,000 MHz Measurement distance is 10 m.
80 to 1,000 MHz Measurement distance is 3 m.

1,800 MHz / 2,600 MHz /

3,500 MHz /5,000 MHz Measurement distance is 3 m.

Conducted immunity

150 kHz to 80 MHz -

3.5. Operating Condition

®  Customers require this specification for test plan.

TEL : 886-3-327-3456
FAX: 886-3-327-0973
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4. Emissions Measurement

The EUT is which satisfies the Class B disturbance limits.

4.1. Conducted Emissions at Powerline
4.1.1.Limit

conducted emissions from the AC mains power ports of Class A equipment

Frequency range . : Detector type Class A limits
MHz S e / bandwidth dB(uV)
0,15-0,5 ) 79
AMN Quasi-peak / 9 kHz
0,50 - 30 73
0,15-0,5 66
AMN Average / 9 kHz
0,50 - 30 60

conducted emissions from the AC mains power ports of Class B equipment

Frequency range . : Detector type Class B limits

MHz S e / bandwidth dB(uV)

0,15-0,5 66 - 56
05-5 AMN Quasi-peak / 9 kHz 56
5-30 60

0,15-0,5 56 - 46
05-5 AMN Average / 9 kHz 46
5-30 50

Note: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.
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SPORTON LAB. EMC TEST REPORT Report No. : EC9D0320-02

4.1.2.Test Procedures

a).
b).

c).
d).
e).
f).
9).
h).
i).
-

Tabletop equipment:

The EUT was warmed up for 15 minutes before testing started.

The EUT was placed on a desk 0.8 meter height from the metal ground plane and 0.4 meter from the
conducting wall of the shielding room and it was kept at least 0.8 meter from any other grounded
conducting surface.

Connect EUT to the power mains through a line impedance stabilization network (LISN).

All the support units are connect to the other LISN.

The LISN provides 50 ohm, coupling impedance for the measuring instrument.

The CISPR states that a 50 ohm, 50 microhenry LISN should be used.

Both sides of AC line were checked for maximum conducted interference.

The frequency range from 150 kHz to 30 MHz was searched.

Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold Mode.
All emissions not reported here are more than 10 dB below the prescribed limit.

Floor-standing equipment:

a). The EUT was warmed up for 15 minutes before testing started.

b). The EUT was placed on the horizontal ground reference plane, 0.15 meter above ground.

c). Connect EUT to the power mains through a line impedance stabilization network (LISN).

d). All the support units are connect to the other LISN.

e). The LISN provides 50 ohm, coupling impedance for the measuring instrument.

f).  The CISPR states that a 50 ohm, 50 microhenry LISN should be used.

g). Both sides of AC line were checked for maximum conducted interference.

h). The frequency range from 150 kHz to 30 MHz was searched.

i). Setthe test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold Mode.
j).  All emissions not reported here are more than 10 dB below the prescribed limit.

4.1.3.Measurement Results Calculation

The measured Level is calculated using:

Corrected Reading (dBuV) = LISN Factor + Cable Loss + Read Level

For example at 0.3 MHz if the LISN Factor is 10.48 dB, the cable loss is 0.10 dB, the measured voltage is 36.39
dBpV, the signal strength would be calculated:

Corrected Reading (dBuV) = 10.48 dB + 0.10 dB + 36.39 dBuV = 46.97 dBuV
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4.1.4.Typical Test Setup Layout

Tabletop equipment

\

EUT/AE 0.1m ’“‘l

208m
to other
metallic
objects

Cables to

Insulation

0.4 m to vertical reference ground plane
Vertical reference ground plane g P

AMNSs bonded to a reference ground plane

IEC 016/12

a). AMN is 80 cm from the EUT and at least 80 cm from other units and other metal planes.

b). EUT is connected to one artificial mains network (AMN)

c). All other units of a system are powered from a second AMN. A multiple outlet strip can be used for multiple
mains cords.

d). Rear of EUT to be flushed with rear of table top.

e). Peripherals shall be placed at a distance of 10 cm from each other and from the controller, except for the
monitor which, if this is an acceptable installation practice, shall be placed directly on the top of the
controller.

f).  If cables, which hang closer than 40 cm to the horizontal metal ground plane, cannot be shortened to
appropriate length, the excess shall be folded back and forth forming a bundle 30 cm to 40 cm long.

g). Mains cords and signal cables shall be positioned for their entire lengths, as far as possible, at 40 cm from
the vertical reference plane.

h). Cables of hand operated devices, such as keyboards, mice, etc. shall be placed as for normal usage.
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Floor-standing equipment

_~

Typical spacing

EUT/AE

=08 mto EUT/AE

other
metallic
objets

—

Insulation

-
0.4 m to vertical RGP

Typical spacing

Vertical RGP

AMNs bonded to a RGP

IEC 021/12

a). AMN is 80 cm from the EUT and at least 80 cm from other units and other metal planes.

b). EUT is connected to one artificial mains network (AMN)

c). All other units of a system are powered from a second AMN. A multiple outlet strip can be used for multiple
mains cords.

d). Rear of EUT to be flushed with rear of table top.

e). Peripherals shall be placed at a distance of 10 cm from each other and from the controller, except for the
monitor which, if this is an acceptable installation practice, shall be placed directly on the top of the
controller.

f).  If cables, which hang closer than 40 cm to the horizontal metal ground plane, cannot be shortened to
appropriate length, the excess shall be folded back and forth forming a bundle 30 cm to 40 cm long.

g). Mains cords and signal cables shall be positioned for their entire lengths, as far as possible, at 40 cm from
the vertical reference plane.

h). Cables of hand operated devices, such as keyboards, mice, etc. shall be placed as for normal usage.

i).  The EUT shall be insulated (by insulation of maximum thickness of 150 mm) from the horizontal reference
ground plane.
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4.1.5.Test Result

Test Mode

Mode 1

Test Frequency

0.15 MHz ~ 30 MHz Test Voltage AC 230V / 50Hz

m The test was passed at the minimum margin that marked by the frame in the following data

Line
100 Level (dBuV) Date: 2020-01-13
90
80|
70
bt -
60 R | CISPRICNS/VCCI-B
CISPRICNSNVCCI-B(AVG
50 7
40|
30
20
10
G0.150.2 0.5 1 . 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz  dBuV dB  dBuV  dBuV dB dB
1 8.19 41.13 -12.71 53.84 386.72 10.38 0.11 Average
2 8.19 51.75 -12.89 63.84 41.34 1@.36 .11 QP
3 8.26 38.73 -12.65 51.38 28.32 1@.3@ ©0.11 Average
4 8.26 47.69 -13.69 61.38 37.28 10.386 ©.11 QP
5 8.53 35.24 -16.76 46.00 24.84 10.30 0.16 Average
6 8.53 43.61 -12.39 56.0@ 33.21 1@.36 .16 QP
7@ 8.59 38.42 -7.58 46.0@ 28.082 10.30 ©.1@ Average |
8 8.59 43.006 -13.06 56.00 32.60 10.386 ©.16 QP
9 8.91 32.19 -13.81 46.60 21.78 10.31 ©.16 Average
10 8.91 42.94 -13.06 56.00 32.53 1©.31 .16 QP
11 1.64 33.44 -12.56 46.0@ 23.01 1@.32 ©0.11 Average
12 1.64 41.37 -14.63 56.00 30.94 10.32 .11 QP
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Neutral
Date: 2020-01-13
100 Level (dBuV) ate:
90|
80|
70|
j ¥
60 | CISPRICNS/VCCI-B
CISPRICNSNVCCI-B(AVG
50 5P| |
40
1
30|
20
10
05.150.2 05 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz  dBuV dB  dBuvV  dBuV dB dB
3 .19 37.58 -16.26 53.84 27.17 18.38 0.11 Average
2 8.19 51.87 -11.97 63.84 41.46 16.36 .11 QP
3 0.26 34.34 -17.88 51.42 23.93 10.30 ©0.11 Average
4 .26 45.94 -15.48 61.42 35.53 18.36 ©.11 QP
5@ .59 36.51 -9.49 46.00 26.16 18.31 ©.10 Average
6 .59 43.32 -12.68 56.0@ 32.91 1@.31 ©.16 QP
7 .79 32.09 -13.91 46.00 21.67 10.32 0.1@ Average
8 .79 41.98 -14.02 56.6@ 31.56 18.32 ©.186 QP
9 8.92 32.52 -13.48 46.00 22.16 10.32 ©.10 Average
1@ 8.92 43.16 -12.84 56.00 32.74 18.32 @.1@ QP
11 1.52 31.05 -14.95 46.00 20.61 10.33 ©0.11 Average
12 1.52 48.29 -15.71 56.00 29.85 18.33 ©.11 QP
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Test Mode

Mode 2

Test Frequency

0.15 MHz ~ 30 MHz Test Voltage AC 230V / 50Hz

m The test was passed at the minimum margin that marked by the frame in the following data

Line

WoOo~NoOWnmEWN R

100

Level (dBuV) Date: 2020-01-13

90
80
70
60
50
40|
30
20
10

CISPRICNS/VCCI-B

CISPRICNS/VCCI-B{AVG

0.150.2 0.5 1 2 5 10 20 30

Frequency (MHz)

Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark

MHz  dBuV dB  dBuV  dBuV dB dB

8.19 37.75 -16.89 53.84 27.34 10.36 ©.11 Average
8.19 52.61 -11.23 63.84 42.20 10.36 0.11 QP

8.26 37.71 -13.71 51.42 27.3¢ 10.3@¢ ©.11 Average
0.26 48.31 -13.11 61.42 37.9% 10.36 ©.11 QP

8.39 36.38 -11.61 47.99 25.98 18.36 ©.10 Average
8.39 44.26 -13.73 57.99 33.86 10.36 ©.10 QP

0.58 39.42 -6.58 46.60 29.02 10.36 0.10 Average
0.58 45.34 -10.66 56.00 34.94 10.36 0.10 QP

8.91 34.97 -11.83 46.60 24.56 18.31 ©.10 Average
8.91 45.36 -10.64 56.00 34.95 16.31 ©.10 QP

7.53 36.15 -13.85 50.00 25.44 10.42 0.29 Average
7.53 41.58 -18.42 60.00 30.87 10.42 ©0.29 QP
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Neutral

Level (dBuV)

Date: 2020-01-13

100
90
80|
70
60 I CISPRICNS/VCCI-B
CISPRICNS/VCCI-B(AVG
i I IS R——" |
. Ll Yol Vv
30|
20|
10
00.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz  dBuV dB  dBuV  dBuV dB dB
1 9.19 42.00 -11.84 53.84 31.59 10.30 ©.11 Average
2 8.19 52.40 -11.44 63.84 41.99 10.36 .11 QP
3 0.26 42.88 -9.33 51.41 31.67 10.3@¢ ©.11 Average
4 0.26 49.55 -11.86 61.41 39.14 10.36 ©.11 QP
5 9.39 39.30 -8.760 48.00 28.89 10.31 ©.10 Average
6 8.39 46.65 -11.35 58.00 36.24 18.31 0.108 QP
[7 @ 0.59 40.37 -5.63 46.00 29.96 10.31 0.10 Average |
8 0.59 45.83 -10.97 56.00 34.62 10.31 .10 QP
9 9.91 36.86 -9.94 46.06 25.64 10.32 ©.10 Average
10 8.91 46.27 -9.73 56.00 35.85 18.32 ©.10 QP
11 1.43 32.78 -13.22 46.60 22.34 10.33 0.11 Average
12 1.43 42.46 -13.54 56.00 32.02 10.33 0.11 QP
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4.2. Radiated Emission below 1GHz

4.2.1.Limit
radiated emissions at frequencies up to 1 GHz for Class A equipment
Measurement Class A limits dB(pV/m)
Frequency range Distance Detector type /
MHz (m) bandwidth OATS/SAC
30 - 230 10 40
230 — 1000 Quasi Peak / 47
30 - 230 3 120 kHz 50
230 — 1000 57

radiated emissions at frequencies up to 1 GHz for Class B equipment

Frequency range _ Measurement Class B limits dB(pV/m)
MHz Distance Detector _type / OATS/SAC
(m) bandwidth
30 - 230 10 30
230 — 1000 Quasi Peak / 37
30-230 3 120 kHz 40
230 — 1000 47
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4.2.2.Test Procedures

f).

f).

c).
d).

e).

9)-

h).

C).
d).

e).

9)-

h).

Tabletop equipment
a).
b).

The EUT was placed on a rotatable table top 0.8 meter above ground.

The EUT was set 10 meters from the interference-receiving antenna which was mounted on the top of a
variable height antenna tower.

The table was rotated 360 degrees to determine the position of the highest radiation.

The antenna is a half wave dipole and its height is varied between one meter and four meters above
ground to find the maximum value of the field strength both horizontal polarization and vertical polarization
of the antenna are set to make the measurement.

For each suspected emission the EUT was arranged to its worst case and then tune the antenna tower
(from 1 M to 4 M) and turn table (from 0 degree to 360 degrees) to find the maximum reading.

Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold Mode.
If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then testing will be
stopped and peak values of EUT will be reported, otherwise, the emissions which do not have 3 dB margin
will be repeated one by one using the quasi-peak method and reported.

The central point of the EUT shall be positioned at the center of the turntable. The measurement distance
is the shortest horizontal distance between an imaginary circular periphery just encompassing this
arrangement and the calibration point of the antenna.

If the EUT is having a Wireless modular, can choose to install the filter at the input connector of
test-receiver system.

Floor-standing equipment:
a).
b).

The EUT was placed on the horizontal ground reference plane, 0.15 meter above ground.

The EUT was set 10 meters from the interference-receiving antenna which was mounted on the top of a
variable height antenna tower.

The table was rotated 360 degrees to determine the position of the highest radiation.

The antenna is a half wave dipole and its height is varied between one meter and four meters above
ground to find the maximum value of the field strength both horizontal polarization and vertical polarization
of the antenna are set to make the measurement.

For each suspected emission the EUT was arranged to its worst case and then tune the antenna tower
(from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the maximum reading.

Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold Mode.
If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then testing will be
stopped and peak values of EUT will be reported, otherwise, the emissions which do not have 3 dB margin
will be repeated one by one using the quasi-peak method and reported.

The central point of the EUT shall be positioned at the centre of the turntable. The measurement distance
is the shortest horizontal distance between an imaginary circular periphery just encompassing this
arrangement and the calibration point of the antenna.

If the EUT is having a Wireless modular, can choose to install the filter at the input connector of
test-receiver system.

4.2.3.Measurement Results Calculation

The measured Level is calculated using:

Corrected Reading (dBuV/m) = Antenna Factor + Cable Loss + Read Level — Preamp Factor

For example at 125 MHz if the Antenna Factor is 17.24 dB/m, the cable loss is 1.20 dB, the measured voltage is
35.80 dBuV and the Preamp Factor is 27.18 dB, the signal strength would be calculated:

Corrected Reading (dBuV/m) = 17.24 dB/m + 1.20 dB + 35.80 dBuV - 27.18 dB = 27.06 dBuV/m

Note: If a hybrid antenna is used, the antenna factor shall be the sum of the Antenna Factor + Attenuator Factor.
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4.2.4. Typical Test Setup Layout

Tabletop equipment

To power supply

Imorl10m

B R ECatRTE LT LR E Uy

Ll
e

IEC 02212

Antenna height:
I mtod4m

Insulating material

EUT

Measure - |_ M.casuring
0.8 m Elill]é Cable sment
/7] Tumiable W/PW/W/?/W

Reference ground plane
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Floor-standing equipment
Typical spacing

A—

L
=

Cables to power supply and AE

Imorl0m

EUT

connector height

ﬁ Turntable

Insulating material

Bundle at

Insulation

IEC 024412

Antenna height:
Il mtod4m

Measuring
instrument

Reference ground plane
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4.2.5.Test Result

Test mode Mode 1

Test frequency 30 MHz ~ 1000 MHz

Test Voltage

AC 230V / 50Hz

m The test was passed at the minimum margin that marked by the frame in the following data

Vertical

Date: 2020-01-10

Level (dBuVim)
90

45
CISPR/ICNS/VCCI-B
2 3
- 30 64.6 99.2 133.8 168.4 203
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
| 1@ 30.000 25.79 -4.21 30.00 28.37 23.79 1.00 27.37 Peak 100 216
2 81.300 23.54 -6.46 30.00 37.06 12.44 1.40 27.36 Peak === ===
3 192.270 24.51 -5.49 30.00 35.16 14.08 2.12 26.85 Peak = SR
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Vertical

- Level (dBuV/m) Date: 2020-01-10

45

CISPRICNS/VCCI-B

2
1 3
0200 360. 520. 680. 840, 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 218.730 21.02 -8.%98 30.00 31.15 14.43 2.28 26.84 Peak —— —
2 249.240 25.12 -11.88 37.00 32.01 17.46 2.40 26.75 Peak — —
3 275.970 21.41 -15.59 37.00 27.61 17.96 2.56 26.72 Peak —— —-—
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Horizontal

Level (dBuV/m)
90

Date: 2020-01-10

45
CISPRICNS/VCCI-B
3
a 30 64.6 99.2 133.8 168.4 203
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loas Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 30.000 25.49 -4.51 30.00 28.07 23.79 1.00 27.37 Peak S e
2 118.830 22.87 -7.13 30.00 31.30 17.15 1.70 27.28 Peak e —
3 195.780 22.68 -7.32 30.00 33.23 14.16 2.16 26.87 Peak T —_
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Horizontal
o Level (dBuVim) Date: 2020-01-10
45
CISPR/ICNS/VCCI-B
1
2= 5
0200 360, 520. 630, 840, 1000
Frequency (MHz)
— Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 220.350 25.47 -4.53 30.00 35.57 14.45 2.28 26.83 Peak TR AT
2 230.880 24.43 -12.57 37.00 33.44 15.47 2.32 26.80 Peak —— ——
3 263.010 22.82 -14.18 37.00 28.53 18.55 2.48 26.74 Peakx e 2
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Test mode

Mode 2

Test frequency

30 MHz ~ 1000 MHz

Test Voltage

AC 230V / 50Hz

m The test was passed at the minimum margin that marked by the frame in the following data

Vertical
%0 Level (dBuV/m) Date: 2020-01-10
45
CISPRICNS/VCCI-B
2 3 H 5
9 30 64.6 99.2 133.8 168.4 203
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
| 186 30.000 26.34 -3.66 30.00 28.92 23.79 1.00 27.37 Peak 100 220
2 81.570 24.23 -5.77 30.00 37.75 12.44 1.40 27.36 Peak T o
3 132.330 22.47 -7.53 30.00 31.04 16.75 1.76 27.08 Peak e ——
4 148.800 24.55 -5.45 30.00 33.68 15.87 1.84 26.84 Peak S S
5 195.240 22.33 -7.67 30.00 32.91 14.13 2.15 26.86 Peak v e
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Vertical

- Level (dBuV/m) Date: 2020-01-10

45

CISPR/ICNS/VCCI-B

¥ 2 3
0200 360. 520. 680. 840. 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m daB dB cm deg

1 217.110 21.64 -8.36 30.00 31.81 14.40 2.27 26.84 Peak —— —-—
2 240.060 21.55 -15.45 37.00 29.38 16.59 2.36 26.78 Peak -—= -—
3 263.010 21.02 -15.98 37.00 26.73 18.55 2.48 26.74 Peak e -—
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Horizontal

Level (dBuV/m) Date: 2020-01-10

45

CISPR/ICNS/VCCI-B

2
_ 30 64.6 99.2 133.8 168.4 203
Frequency (MHz)

Over Limit ReadAntenna Cable Preamp Ant Table

Freq Level Limit Line Level Factor Losa Factor Remark Pos Pos

MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1¢g 30.000 25.70 -4.30 30.00 28.28 23.79 1.00 27.37 Peak —_ —_

2 146.910 25.36 -4.64 30.00 34.55 15.82 1.84 26.85 Peak e =

3 203.000 25.46 -4.54 30.00 35.56 14.57 2.21 26.88 Peak eger e
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Horizontal

o Level (dBuVim) Date: 2020-01-10

45

CISPR/ICNS/VCCI-B

1 2 3
0200 360. 520. 680. 840, 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 211.440 22.63 -7.37 30.00 32.82 14.42 2.25 26.86 Peak T T,
2 239.520 23.76 -13.24 37.00 31.68 16.50 2.36 26.78 Peak == ===
3 265.710 22.10 -14.%0 37.00 28.03 18.31 2.43 26.73 Peax S 2
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4.3. Harmonic Current Emissions Measurement

4.3.1.Limit

Harmonic current emissions evaluate the potential for the EUT to cause distortion on the AC power lines. It is
applicable to electrical and electronic equipment having an input current <16 A par phase, and intended to be
connected to public low-voltage distribution systems.

Harmonics Class A Class B Class C Class D
[n] [A] [A] [% of fund] [mA/W]
Odd harmonics
3 2.30 3.45 30 x A 3.4
5 1.14 1.71 10 1.9
7 0.77 1.155 7 1.0
9 0.40 0.60 5 0.5
11 0.33 0.495 3 0.35
13 0.21 0.315 3 3.85/13
15<n<39 0.15x 15/n 0.225 x 15/n 3 3.85/n
Even harmonics
2 1.08 1.62 2 -
4 0.43 0.645 - -
6 0.30 0.45 - -
8<n<40 0.23 x 8/n 0.345 x 8/n - -
4.3.2.Test Procedure
The test procedures followed are those specified in EN IEC 61000-3-2:2019+A1:2021.
4.3.3.Test Equipment Settings
Harmonic Parameters Setting
Line Voltage 230V
Line Frequency 50 Hz
Current Measurement Range High
Measurement Delay 10.0 seconds
Test Duration 10.0 minutes
Class determination Pre-test Duration 10.0 seconds
4.3.4.Typical Test Setup Layout
TABLE SIZE:160LX80WXB0Hcm
>50ch 4
/ I\ TO CONTROLLER
s | )
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4.3.5.Test Result

Test mode Mode 1~2

Test Voltage AC 230V /50Hz Device Class ‘ A

Mode 1

V_RMS (Volts): 230.02 Frequency(Hz): 50.00
| _Peak (Amps): 0.552 |_RMS (Amps): 0.112
|_Fund (Amps): 0.054 Crest Factor: 4.953
Power (Watts): 11.7 Power Factor: 0.456
Mode 2

V_RMS (Volts): 229.99 Frequency(Hz): 50.00
|_Peak (Amps): 0.543 |_RMS (Amps): 0.110
| _ Fund (Amps): 0.054 Crest Factor: 4.958
Power (Watts): 11.5 Power Factor: 0.458

As specified on clause 7 of the standard, the limits are not specified for equipment with a rated power of 75W or

less.

The EUT meets the above conditions and therefore complies with the standard.
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4.4. Voltage Fluctuations and Flicker Measurement
4.4.1.Limit

The objective of voltage changes, voltage fluctuations and flicker in public low voltage supply systems during

equipment with rated current < 16 A per phase, ensures that home appliances and certain other electrical
equipment do not adversely affect lighting equipment when connected to the same power system.

Voltage Fluctuation and Flicker Limits:

- The value of P4 shall not be greater than 1.0.

- The value of P, shall not be greater than 0.65.

- The value of d (t) during a voltage change shall not exceed 3.3 % for more than 500 ms.
- The relative steady-state voltage change, d., shall not exceed 3.3 %.

- The maximum relative voltage change, d.x, shall not exceed 4.0 %.

4.4.2.Test Procedure

The test procedures followed are those specified in EN 61000-3-3:2013+A2:2021+AC:2022-01.

4.4.3.Test Equipment Settings

Flicker Parameters Setting

Line Voltage 230V

Line Frequency 50 Hz
Measurement Delay 10.0 seconds
Pst Integration Time 10.0 minutes
Pst Integration Periods 1

Test Duration 10.0 minutes

4.4.4. Typical Test Setup Layout
TABLE SIZE:160L<80WXB0Hcm
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4.4.5.Test Result

Test mode ‘ Mode 1~2 Test Voltage AC 230V / 50Hz

Mode 1

Parameter values recorded during the test:
Vrms at the end of test (Volt): 230.02

T-max (mS): 0 Test limit (mS): 500.0 Pass
Highest dc (%): 0.00 Test limit (%): 3.30 Pass
Highest dmax (%): 0.00 Test limit (%): 4.00 Pass
Highest Pst (10 min. period): 0.213 Test limit: 1.000 Pass
Mode 2

Parameter values recorded during the test:
Vrms at the end of test (Volt): 229.98

T-max (mS): 0 Test limit (mS): 500.0 Pass
Highest dc (%): 0.00 Test limit (%): 3.30 Pass
Highest dmax (%): 0.00 Test limit (%): 4.00 Pass
Highest Pst (10 min. period): 0.201 Test limit: 1.000 Pass
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5. Immunity Measurement

5.1. General performance criteria

Applicable Standard: EN 55035

Criteria A | The equipment shall continue to operate as intended without operator intervention. No
degradation of performance, loss of function or change of operating state is allowed below a
performance level specified by the manufacturer when the equipment is used as intended.
The performance level may be replaced by a permissible loss of performance. 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 by
what the user may reasonably expect from the equipment if used as intended..

Criteria B | During the application of the disturbance, degradation of performance is allowed. However, no
unintended change of actual operating state or stored data is allowed to persist after the test.
After the test, the equipment shall continue to operate as intended without operator intervention;
no degradation of performance or loss of function is allowed, below a performance level specified
by the manufacturer, when the equipment is used as intended.

The performance level may be replaced by a permissible loss of performance.

If the minimum performance level (or the permissible performance loss), or recovery time, is not
specified by the manufacturer, then either of these may be derived from the product description
and documentation, and by what the user may reasonably expect from the equipment if used as
intended.

Criteria C | Loss of function is allowed, provided the function is self-recoverable, or can be restored by
the operation of the controls by the user in accordance with the manufacturer’s instructions.
A reboot or re-start operation is allowed.

Information stored in non-volatile memory, or protected by a battery backup, shall not be lost.

Applicable Standard: EN IEC 61000-6-2

Criteria A | The apparatus shall continue to operate as intended during and after the test. No degradation of
performance or loss of function is allowed below a performance level specified by the
manufacturer, when the apparatus is used as intended. The performance level may be replaced
by a permissible loss of performance. If the minimum performance level or the permissible
performance loss is not specified by the manufacturer, either of these may be derived from the
product description and documentation and what the user may reasonably expect from the
apparatus if used as intended.

Criteria 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 specified by the
manufacturer, when the apparatus is used as intended. The performance level may be replaced
by a permissible loss of performance. During the test, degradation of performance is however
allowed. No change of actual operating state or stored data is allowed. If the minimum
performance level or the permissible performance loss is not specified by the manufacturer, either
of these may be derived from the product description and documentation and what the user may
reasonably expect from the apparatus if used as intended.

Criteria C | Temporary loss of function is allowed, provided the function is self-recoverable or can be restored
by the operation of the controls.
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