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Compliance Engineering Ireland Ltd Terms and Conditions

All quotations are submitted, orders are accepted and services supplied by Compliance Engineering Ireland Limited ("CEIL")
subject to and upon the following express Terms and Conditions and all other Conditions, warranties and representations
express or implied and statutory or otherwise are hereby excluded insofar as it is lawful to do so. No addition thereto or
variation therefrom, contained or referred to in the Customers order form or otherwise effected shall apply unless specifically
agreed in writing by a duly Authorised Officer of CEIL.

All orders including any based on a quotation previously submitted by CEIL are subject to acceptance in writing by CEIL.

3.(@) The prices set out in any quotation are based upon current costs and if there is any variation in the said costs between the

date of the order or Contract and delivery of the final report CEIL shall be entitled to adjust prices to reflect such variations.

b) In the event of any suspension or variation of work arising from the Customer's instructions or lack of instructions the price

set out in any quotation may be increased to cover any extra expense incurred by CEIL.

c) All prices quoted are strictly NET. The customer shall where applicable, in addition to the relevant price, pay a sum equal

to the VAT chargeable in respect of the supply of services.

d) Accounts must be paid in full in advance or by way of an irrevocable letter of credit opened with a Bank approved by CEIL

10.

11

12.

13.
14.

unless credit terms have been agreed by CEIL in which event accounts must be paid in full within 1 month from the date of
the invoice. Time for payment is of the essence and the customer shall be liable to pay any outstanding amount from its
due date until the date of payment at a rate of 2% per month or part thereof.
Any times quoted for the performance of services are to be treated as estimates only. CEIL shall not be liable in any
manner whatsoever for failure to perform services within the time quoted, nor in such circumstances shall the Customer be
entitled to cancel or terminate any order or contract.
The Customer is responsible for delivery to CEIL of test item(s) free of any duty, VAT, freight charges etc. unless otherwise
agreed in writing by CEIL.
The Customer shall be responsible for collecting non-perishable samples received for testing or laboratory work upon
completion of tests or laboratory work. If the Customer fails to collect such samples within 90 days from completion of the
tests or laboratory work CEIL shall be entitled without further notice to dispose of the samples without liability.
No action or legal proceedings shall be taken (except in the case of wilful neglect or default) against CEIL by reason of or
arising out of any research, investigation, test or analyses or the publication of the results thereof in the name of CEIL.
Under no circumstances shall CEIL be liable to the Customer for any indirect, incidental, special or consequential damages
of any nature whatsoever (including but not limited to loss of use, revenue, profit, data or business opportunity) either based
upon a claim or action in Contract or in Tort, indemnity or contribution, or otherwise arising out of the Contract or
performance of services by CEIL even if CEIL has been advised of the possibility of such damages. The limit of CEIL's
aggregate liability (whether in Contract, Tort, strict liability in Tort or by statute or otherwise) to the Customer or to any third
party for non-performance by CEIL and for any and all other claims shall not in the aggregate exceed the fees paid by the
Customer to CEIL. The Customer shall indemnify CEIL against all claims made against CEIL by any third party arising from
this Contract.
The copyright of any report is reserved to CEIL and it shall not be used either in whole or in part, for the purposes of
advertising, publicity, litigation or otherwise without the prior written consent of a duly Authorised Officer of CEIL where such
consent is given the Customer shall comply with any conditions attaching to the consent. In conformance with laboratory
accreditation requirements reports shall only be produced in full. The test results tabulated shall relate only to the defined
item(s) tested.
If in CEIL's judgment, the customer's financial condition is such as could adversely affect the customers ability to perform
any of its obligations or if the customer is in default in any of its obligations to CEIL whether hereunder or under any other
Contract CEIL may terminate this Contract and/ or any other Contract between CEIL and the Customer, cancel any
uncompleted order or suspend performance of services or the delivery of any reports and if it does so the Customer shall
indemnify CEIL against all costs, charges, expense and damages incurred thereby.
CEIL will not be liable for non-performance in whole or in part of its obligations if this is attributable to any cause beyond the
control of CEIL including (without limitation) any act of god, force majeure, war, civil war, disturbance, rebellion, embargo,
strike, labour dispute, illness, flood, fire, sabotage or government action or regulation. If a Contract or order or any part
thereof shall become impossible of performance or otherwise frustrated CEIL shall be entitled to reasonable remuneration
for any work done up to the date of such impossibility or frustration, due credit being given for any amounts in respect of the
Contract or order paid by the Customer.

. CEl agrees to keep confidential all matters relating to this contract. This includes but is not limited to products tested,

methods used, results of the work and contents of any reports.

These Conditions and the Contract to which the document relates shall in all respects be governed by and construed in
accordance with the laws of the Republic of Ireland and in accordance with the Republic of Ireland shall have exclusive
jurisdiction to determine any disputes arising therefrom unless otherwise agreed.

CEl is an accredited test laboratory and relevant test reports are denoted by use of the accreditation logo. When the
accreditation logo is not used, the report is outside our scope accreditation.

In IEC standards measurement uncertainty is already incorporated into the specifications. Statements of conformity
in the CEI test report follow these decision rules: Pass — Results within the stated limit, Fail — Results outside the
stated limit.
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Executive Summary

The equipment under test fulfils the standards listed below
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Standard

Test result

EN 50155-1:-2021

Title:

Railway applications - Electronic equipment used on rolling
Stock

Pass

EN 50121-3-2:2016+A1:-2019

Title:

Railway applications - Electromagnetic compatibility - Part 3-2:
Rolling stock — Apparatus

Pass

EN 55032:2015/A11:2020

Title:

Electromagnetic compatibility of multimedia equipment -
Emission Requirements

Pass

EN 55035:2017+A11:2020

Title:

Electromagnetic compatibility of multimedia equipment.
Immunity requirements

Pass
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Test Of:
VCCR300
1 Equipment Under Test (EUT)
1.1 Identification of EUT
Brand Name: Vox Power
Description: 300W DC-DC converter
) VCCR300-24, VCCR300-12, VCCR300-36
M IN : , ’ ’
odel Name VCCR300-48
Serial Number: N/A

1.2 Description of E.U.T.

The EUT was a VCCR300 which is a DC-DC converter.

1.3 Modifications

There were no modifications incorporated into the EUT

1.4 Support Equipment List

300W Resistive load

1.5 Date of Test

Testing was carried out on 1 sample of the EUT between the 16" of January and the 26%" of
January 2023.
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2 Test Specification, Methods and Procedures

2.1 Emissions Test Specification

EN 55032:2015/A11:2020
Title:
Electromagnetic compatibility of multimedia equipment - Emission Requirements

EN 55035:2017+A11:2020
Title:
Electromagnetic compatibility of multimedia equipment. Immunity requirements

2.2 Immunity
Immunity was assessed to the parts of the following standard as requested by the manufacturer:

EN 50155-1: 2021
Title:
Railway applications - Electronic equipment used on rolling Stock

EN 50121-3-2: 2019
Title:
Railway applications - Electromagnetic compatibility - Part 3-2: Rolling stock — Apparatus
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EN 61000-4-2:-2009

Electromagnetic Compatibility (EMC)
Part4: Testing and measurement techniques
Section2: Electrostatic discharge immunity test

EN IEC 61000-4-3:-2020

Electromagnetic Compatibility (EMC)

Part4: Testing and measurement techniques
Section3: Radiated, radio-frequency,
electromagnetic field immunity test

EN 61000-4-4:-2012

Electromagnetic Compatibility (EMC)

Part4: Testing and measurement techniques
Section4: Electrical fast transient/burst immunity
test

EN 61000-4-5:-2014-+-A1:-2017

Electromagnetic compatibility (EMC)
Part 4. Testing and measurement techniques.
Section 5: Surge immunity test.

EN 61000-4-6:-2014

Electromagnetic compatibility (EMC)

Part 4. Testing and measurement techniques.
Section 6: Immunity to Conducted disturbances,
induced by

radio-frequency fields.

EN 61000-4-29:-2001

Electromagnetic Compatibility (EMC)

Part4: Testing and measurement techniques
Section 29: Voltage dips, short interruptions, and
voltage variations on d.c. input ports, immunity test.

2.3 Apparatus and Methods:

Measuring apparatus used during tests was designed and built to the requirements of:

C.I.S.P.R. 16.
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3 Deviations or Exclusions from the Test Specifications

3.1 Deviations

Up to date versions of the basic standards have been used in this test programme. Where
necessary, we have verified that the requirements of any older basic standards as may be
referred to in the product standard have been complied with.

3.2 Exclusions

There were no exclusions from the test specification.
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4 Operation of E.U.T. During Testing

41 Operating Environment

Supply Voltage: Custom DC power supply from VCCS300 modules.
(36V 600W, 48V 600W and 96V 600W)

The following were the conditions at the time of immunity testing.
Temperature: 18-21°C

Humidity: 41-43% RH

Atmospheric pressure: 981-996 hPa

4.2 Operating Mode:

The EUT was configured as 48V output and loaded at 300W, unless stated otherwise.

4.3 Performance Criteria:

The Performance Criteria are defined in EN50155:2021 cl.4.3
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5 Results

5.1 Conducted Emissions

Measurements of conducted emissions were carried out using the receiver analysis feature,
which uses three detectors, peak, quasi peak and average. Using this mode the voltage
emission spectrum could be scanned in peak detection mode and emissions, which exceeded a
sub range margin relevant to the respective limits, could be further measured. The receiver
bandwidth was set to 10 kHz.

The EUT complied with the Class B conducted emission specification of EN 55032.
See Appendix 5 for results.

5.1.1 Measurement Uncertainty

The measurement uncertainty (with a 95% confidence level) for the conducted emissions test
was +3.5 dB.

5.2 Radiated Emissions

Compliant measurements of radiated emissions were carried out in a semi anechoic chamber
from 30 MHz to 1 GHz. The equipment and cable orientation were investigated to ensure that
maximum emissions were obtained at critical frequencies. The antenna height was also adjusted
through the range of 1m - 4m.

The receiver bandwidth was set to 120 kHz for frequencies between 30 MHz and 1 GHz.

The EUT complied with the Class B radiated emission specification of EN 55032.

5.2.1 Measurement Uncertainty

The measurement uncertainty (with a 95% confidence level) for the radiated emissions test was
5.3 dB (from 30 to 100 MHz), £4.7 dB (from 100 to 300 MHz) and £3.9 dB (from
300 to 1000 MHz).
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5.3 Immunity to Radiated, Radio Frequency Electromagnetic Fields

Radiated RF EM fields

Port:
Limit;

Frequency range:

Limit:

Frequency range:

Limit:

Frequency range:

Dwell time:

Enclosure

20 V/m (80% AM 1 kHz modulation)
80-1000 MHz

10 V/m (80% AM 1 kHz modulation)
1000-2700 MHz

3 VIm (80% AM 1 kHz modulation)
2700-6000 MHz

3 second dwell

The EUT was placed in the anechoic chamber.

The step sizes from 80-6000MHz were in 1% steps. The dwell time at each frequency was 3
seconds. The test level was maintained at over 20 V/m at frequencies from 80-1000 MHz, at
over 10 V/m at frequencies from 1000-2700 MHz and at over 3 V/m at frequencies from 2700-

6000 MHz in accordance with EN 60601-1-2.

The distance of the antenna from the EUT was 2.2 metres. The tests were carried out with the

antenna oriented in horizontal and vertical polarisations for each side of the EUT.

The EUT was deemed to comply in accordance with the manufacturer’s specification.

The EUT output was monitored with an oscilloscope to confirm correct level

Radiated Immunity Tests

Frequency Modulation | Polarisation Level Result
MHz Frequency (V/H) (V/m)
80-1000 MHz 1 kHz VandH 20 Complied
1000-2700 MHz 1 kHz VandH 10 Complied
2700-6000 MHz 1 kHz VandH 3 Complied
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5.4 Electrostatic Discharge Test

Port: Enclosure
Basic Standard: EN 61000-4-2
Limit: +2, 4 & 6 kV contact discharges

+2, 4 & 8 kV air discharges

The ESD generator contained a discharge capacitor of 150pF and resistor of 330Q in
accordance with the requirements of EN 61000-4-2. The tests were carried out using both
positive and negative discharges. Discharges were applied to the EUT to comply with EN 61000-
4-2.

Only parts of the equipment that can be touched during normal operation were subjected to
discharges.

Air discharges of +2, 4 & 8 kV, were applied to different points on the enclosure. Contact
discharges of £2, 4 & 6 kV, were applied to conductive points on the enclosure, in addition to the
horizontal and vertical coupling planes. 10 discharges of each polarity were applied at each
location.

The EUT while powered complied with Performance Criteria A during and after the application of
discharges. Discharges were applied to chassis screws and chassis only.

The EUT output was monitored with an oscilloscope to confirm correct level
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5.5 Conducted RF Immunity

Ports: DC, Signal

Basic Standard: EN 61000-4-6

Limit: 10 Vemf, 80% AM 1 kHz modulation
Frequency range: 150 kHz to 80 MHz

The EUT was placed 0.1m above the ground plane and the mains cable was arranged 0.03m
above the ground plane. All peripheral equipment was also placed 0.1m above the ground plane.

The current was injected on the mains cable in common mode. The EM Clamp was located at
0.1m from the EUT DC power port. Each surface of the EUT was more than 0.5m from other
metal surfaces.

The test configuration used was the EM Clamp injection method. The system was calibrated to
provide a current input level equivalent to an injected voltage level of 10 Vemf into a 150 ohm
system.

The EUT functioned as normal during and after the testing.

The EUT output was monitored with an oscilloscope to confirm correct level

Port Disturbance type Result
DC 10 Vemf, 150 kHz — 80 MHz Complied
Signal 10 Vemf, 150 kHz — 80 MHz Complied

Results of Conducted Immunity testing
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5.6 Electrical Fast Transient Test

Ports: DC, Signal

Basic Standard: EN 61000-4-4

Limit: +0.5, +1 & £2 kV DC, signal port
Repetition Rate: 5 kHz

Positive and negative fast transient discharges of amplitude +0.5, 1 & 2 kV were applied to the
mains input & Positive and negative fast transient discharges of amplitude +0.5, 1 & 2 kV to the
signal port in accordance with the requirements of EN 61000-4-4.

The EUT functioned as normal during and after the testing.

The EUT output was monitored with an oscilloscope to confirm correct level.

Test port Level Result
DC +0.5, +1 & 2 kV | Complied
Control +0.5, +1 & 2 kV | Complied

Results of Fast transient testing
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5.7 Surge Immunity Test

Ports: DC

Basic Standard: EN 61000-4-5
Performance Criterion: A

Limit, DC: +05,+£1&+2kV

EUT Tested: VCCR300-48

Positive and negative surges were applied to each of the mains inputs in accordance with the
requirements of EN 61000-4-5.

Surges were applied to the mains conductors coupled line to line.

The tests were carried out with positive and negative surges. The test was repeated every 60
seconds for a total of 5 times in each polarity and in all coupling modes. The tests were
performed at 0°, 90°, 180° and 270° phases for both polarities.

The test was carried out on the VCCR300-48. DC supply voltage was 96V.

The EUT functioned as normal during and after the testing.

The EUT output was monitored with an oscilloscope to confirm correct level

Port Mode of conduction | Disturbance level Coupling Result

DC Positive Pos-E +05 £1&+2kV 42Q Pass A

DC Negative Neg-E +05 +1&+2kV 420 Pass A

DC Positive to Negative Pos - Neg +0.5, &£ 1kV 420 Pass A
DC Positive Pos-E +05,+1&+2kV 12Q Pass A

DC Negative Neg-E +05+1&+2kV 12Q Pass A

DC Positive to Negative Pos - Neg +0.5 &+ 1kV 12Q Pass A

Results of Surge Immunity testing
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5.8 Voltage Dips, Oversupply & Interruptions Test

Ports: DC

Basic Standard: EN 61000-4-29

Dips: DC - 48V to 28.8V 100ms
Oversupply: DC - 110V to 168V 100ms

DC - 110V to 168V 1s
Interruption: DC - 300W load 10ms
DC — 300W load < 10ms
DC — 180W load 20ms
DC - 180W load < 20ms

Dips, oversupply, and interruptions were applied to the mains input in accordance with the
requirements of EN 61000-4-29.

The test was carried out at 48V DC
Data is recorded for the duration of the test and analysed after the test.

The EUT continued to operate throughout the duration of the test although with some
degradation in performance.

The EUT output was monitored with an oscilloscope to confirm correct level.

Port Disturbance type Result

DC 110V to 168V 100ms & 1s Complied A
DC 48V to 28.8V 100ms Complied A
DC 300W load 10ms Complied A
DC 300W load < 10ms Complied C
DC 180W load 20ms Complied A
DC 180W load < 20ms Complied C

Results of Voltage Dips & Interruptions testing 48V
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The measurement uncertainties stated were calculated in accordance with the

The EUT complied with the Class B radiated emission specification of EN 55032

The EUT complied with the Class B conducted emission specification of EN 55032

6 Analysis of Test Results, Conclusions
6.1 Measurement Uncertainties
requirements of CISPR 16-4 with a confidence level of 95%.
6.2 Radiated Emissions
6.3 Conducted Emissions
6.4 Immunity

The EUT complied with the immunity tests carried out to demonstrate compliance with
EN 50121-3-2, EN 50155 and EN 55035.-
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Appendix 1
Test Equipment Used:

Instrument Mftr. Model Serial No. Cal Due
Measuring Receiver Rohde and Schwarz ESVS30 607 23/04/2023
Measuring Receiver Rohde and Schwarz ESHS30 605 13/10/2024

LISN Rohde and Schwarz ESH3-Z5 604 09/03/2023

Bilog Antenna Schwarzbeck VULB 9160 889 09/09/2023

Signal Generator Rohde and Schwarz SME 03 765 01/06/2023

Signal Generator Rohde and Schwarz SMCV100B 1131 24/12/2023
Power Amplifier Schaffner CBA 9433 - N/A
Power Amplifier Milmega AS0825-125 - N/A
Power Amplifier Ophir RF 5292 922 N/A

EM Clamp Schaffner KEMZ 801 727 30/05/2023
Directional Coupler Lab Plant RX 1026 738 02/09/2023
Directional Coupler Narda - 813 02/09/2023
Directional Coupler Hewlett Packard 87300B 951 30/09/2023

Electrostatic Discharge Schaffner NSG435 788 17/02/2023
Simulator

Power Meter Rohde and Schwarz NRVS-Z5 619 24/07/2023

Power Meter Rohde and Schwarz NRVS-Z5 842 17/07/2023
Transient Simulator EMC Partner Tema 4000 921 25/04/2023

Current Probe Eaton 94111-1 829 31/04/2023
AC Power Supply Kikusui PCR2000LA 1205 14/12/2023
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Appendix 2
Test Configurations

Figure 1: Radiated Emissions Test Set up

Figure 2: Radiated Immunity Test Set up

Figure 3: ESD Test Set Up

Figure 4: Surges/Dips Test Set Up
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Figure 5: Fast Transient Test Set Up

Figure 6: Conducted Emissions Test Set Up

Figure 7: Conducted Immunity Test Set Up
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Appendix 3:
Radiated Emissions Test Results

17.Jan 23 17:16

Scan Settings (1 Range)
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Figure 1: Radiated Emissions Background Scan, Horizontal
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17.Jan 23 17:12

Scan Settings (1 Range)
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Figure 2: Radiated Emissions Background Scan, Vertical
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18.Jan 23 11:15

Scan Settings (1 Range)
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Figure 3: Radiated Emissions 12V, Horizontal
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18. Jan 23 10:50

Scan Settings (1 Range)
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Figure 4: Radiated Emissions 12V, Vertical
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Freq Q.P. Level | EN 55011 Antenna Antenna | Pass

(MHz) dB(uV/m) Class B Pol. Height /
dB(uV/m) Vertical/ (m) Fail

Horizontal

54.5360 15.0 30 Vertical 1.0 Pass
59.5640 13.3 30 Horizontal 1.0 Pass
241.5780 17.6 37 Vertical 1.0 Pass
336.2460 22.0 37 Vertical 1.0 Pass
398.7720 29.5 37 Vertical 1.0 Pass
638.8820 26.3 37 Vertical 1.0 Pass
888.2180 32.8 37 Horizontal 3.5 Pass

Table 1: Radiated Emissions, 12V, Class B Limits —

Anechoic Chamber at 10 metres
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18. Jan 23 11:48

Scan Settings (1 Range)
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Figure 5: Radiated Emissions 24V, Horizontal
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18. Jan 23 11:35

Scan Settings (1 Range)

|- Frequencies -----------| |-~ Receiver Settings ------------ |
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
30M 1000M 120k 120k PK 5ms 0dBLD OFF 60dB

Transducer No. Start ~ Stop Name
1 16 30M 1000M 963CABLE
21 30M 1000M BILOG889

dBuV/m
80

70

60

50
CLASSA

40

CLASSB

30

20

30 100 1000

MHz
PAGE 1

Figure 6: Radiated Emissions 24V, Vertical



Report Ref: 23E10306-1

Page 29 of 51

Freq Q.P. Level | EN 55011 Antenna Antenna | Pass

(MHz) dB(uV/m) Class B Pol. Height /
dB(uV/m) Vertical/ (m) Fail

Horizontal

31.2320 16.4 30 Vertical 1.0 Pass
45.4540 18.0 30 Vertical 35 Pass
60.1660 17.1 30 Vertical 1.0 Pass
439.9080 21.8 37 Vertical 1.0 Pass
645.8900 25.9 37 Horizontal 1.0 Pass
853.1920 30.3 37 Vertical 1.0 Pass
886.8500 30.5 37 Horizontal 1.0 Pass

Table 2: Radiated Emissions, 24V, Class B Limits —

Anechoic Chamber at 10 metres
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18. Jan 23 12:19

Scan Settings (1 Range)
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Figure 7: Radiated Emissions 36V, Horizontal
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18. Jan 23 12:01

Scan Settings (1 Range)
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Figure 8: Radiated Emissions 36V, Vertical
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Freq Q.P. Level | EN 55011 Antenna Antenna | Pass

(MHz) dB(uV/m) Class B Pol. Height /
dB(uV/m) Vertical/ (m) Fail

Horizontal

55.3200 19.7 30 Vertical 1.0 Pass
57.8620 134 30 Horizontal 1.0 Pass
84.0500 24.3 30 Vertical 1.0 Pass
84.5700 23.2 30 Vertical 1.0 Pass
105.0140 20.2 30 Vertical 1.5 Pass
242.4180 29.1 37 Vertical 1.0 Pass
332.9120 23.7 37 Horizontal 3.0 Pass
353.8480 24.8 37 Vertical 1.0 Pass
402.8840 32.2 37 Vertical 1.0 Pass
403.5260 29.9 37 Vertical 1.0 Pass

Table 3: Radiated Emissions, 36V, Class B Limits —
Anechoic Chamber at 10 metres
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Scan Settings (1 Range)

|--------- Frequencies -----------| |-~ Receiver Settings ------------ |
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
30M 1000M 120k 120k PK 5ms 0dBLD OFF 60dB

Transducer No. Start ~ Stop Name
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Figure 9: Radiated Emissions 48V, Horizontal
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Scan Settings (1 Range)

|--------- Frequencies -----------| |-~ Receiver Settings ------------ |
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
30M 1000M 120k 120k PK 5ms 0dBLD OFF 60dB

Transducer No. Start ~ Stop Name
1 16 30M 1000M 963CABLE
21 30M 1000M BILOG889

dBuV/m O Mkr : 43.2000 MHz 14.6 dBuV/m
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Figure 10: Radiated Emissions 48V, Vertical
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Freq Q.P. Level | EN 55011 Antenna Antenna | Pass

(MHz) dB(uV/m) Class B Pol. Height /
dB(uV/m) Vertical/ (m) Fail

Horizontal

51.7080 19.7 30 Vertical 1.0 Pass
51.9160 18.7 30 Vertical 1.0 Pass
54.0360 19.6 30 Vertical 1.0 Pass
54.7560 18.9 30 Vertical 1.0 Pass
59.7400 133 30 Horizontal 1.0 Pass
122.4400 19.0 30 Horizontal 4.0 Pass
303.0760 17.9 37 Horizontal 4.0 Pass
328.2440 21.8 37 Vertical 1.0 Pass
562.8560 25.8 37 Horizontal 1.5 Pass
598.5440 32.2 37 Horizontal 1.5 Pass
598.9480 31.3 37 Vertical 1.0 Pass
598.9480 32.8 37 Horizontal 1.5 Pass
810.7040 29.4 37 Horizontal 1.0 Pass
889.3240 304 37 Vertical 1.0 Pass

Table 4: Radiated Emissions, 48V, Class B Limits —
Anechoic Chamber at 10 metres
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Conducted Emissions Test Results
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EUT 12
Manf: Wik Perwer
Op Cond: Moemal
Operalor E Diuggnan
Test Spec: EM 55022 Class B
Comment: Live
DC Mains
Scan Settings (1 Range)
Fradquencies 1T Receier Sellings 3
Sl Stop Slep IF EW Detectar Preamp  OpRge
150kHz J0MHz SkHz 10kHz PR+ 2msec  Aulo OFF B0d8
Transducer M. Start Stop Mama
2 150kHz I0MHz lisn
Final Measuramment: Dateciors: XaP s+ A
Mg Tirme, 13ec
Subtranges. 25
Acc Marging 20 dB
B ———————- oF AVE
&0
0 |
&0 | -
|
1LX
BN
40 b

v
0 |l 1T, -"|I
|| |I i\.' ] "1 il
[ .I ,--1 |I
20 | | I |-||
|| |;!I Y ; I| IJ |
1w | I|I '} il
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Figure 1: Conducted Emissions 12V, LIVE
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Conducted Emissions
EUT: 12
Manuf: Wax Power
Op Cand: Mommal
Oparator: E.Duignan
Test Spec: EM 55022 Class B
Cormment: Live
D Mains
Soan Seftings (1 Range)
———— Frecuencies (T
Start Stap Step IF BwW Cretector
150kHz SOMHE SkHz 10kHz PN
Transducer Ma. Start Stop Mama
1o0kHz 30MHE lign
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subranges: 25
Acc Margin: 20 B
Firal Measurement Resuls
Frequency QF Lewvel QF Lirnat OF Deka Phase
MHz dBuy dBuy d8
0.15 4345 B6.00 2251 M
0.3r 30,65 5850 18.65 N
062 3718 56.00 18.62 N
0885 38 .47 56.00 17.53 N
1.11 ar.eT 56,00 1833 |
1,36 A5 46 56.00 2054 M
Frequency AV Level A Lirrt A\ Delta Phase
MHEz dBUY BV dB
0.165 3504 5521 1813 M
037 3882 46,50 9.6A N
0.2 T2 46.00 928 N
0865 38,00 46 00 a.00 M
1.115 3850 46,00 7.50 M
136 34 .45 46.00 11.54 N
181 3273 46.00 1327 N
2845 2855 46,00 1645 M
354 25.43 46.00 17.67 N
4 525 27 40 45,00 18.50 N

* limit excesdad

Indicated Phase/FE shows Configuration of max. Emission
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Receiver Settings
M-Time  Aflen
20msec  Auto

Freamp
OFF

OpRge
GOdE
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Conducted Emissions
EUT: 12
Manuf: Wax Power
Op Cand: Mommal
Oparator: E.Duignan
Test Spec: EM 55022 Class B
Cormment: Heutral
D Mains
Scan Setlings i1 Range)
— Fraguencies (T Receiver Settings
Start Stap Step IF BW Cretector M-Time  Aflen Freamp  OpRge
150kHz 30MHz Sz 10kHz Pl+AN 20msec  Auto OFF BOdE
Transducer Ma. Start Stop Mama
2 1o0kHz 30MHz lign
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subranges: 25
Acc Margin: 20 B
g 202000000 e or 0 memmeme— e AVE
&0
Ta
&0 b i - - -
1

015
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Figure 2: Conducted Emissions 12V, NEUTRAL
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Conducted Emissions
EUT: 12
Manuf: Wax Power
Op Cand: Mommal
Oparator: E.Duignan
Test Spec: EM 55022 Class B
Cormment: Heutral
D Mains
Soan Seftings (1 Range)
———— Frecuencies (T
Start Stap Step IF BwW Cretector
150kHz SOMHE SkHz 10kHz PN
Transducer Ma. Start Stop Mama
) 1o0kHz 30MHE lign
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subranges: 25
Acc Margin: 20 B
Firal Measurement Resuls
Frequency QF Lewvel QF Lirnat OF Deka Phase
MHz dBuy dBuy d8
0.155 50.48 B5.73 1525 M
019 4508 4. 04 18.96 N
0.7 3869 56.50 18.61 N
062 5 56.00 2078 N
0 BES 35,60 56,00 18.40 |
1.115 ] 56.00 18.01 M
5.2 3829 G000 2171 N
10.04 TG G000 22 B85 N
Frequency Ay Level A\ Lirmet A Delta Fhase
bMHz dBpy dBEpy dB -
0.165 40.95 55,21 1426 N
0.ar avas 48 50 1057 M
.62 3437 46,00 11.63 M
0865 35.99 46.00 10,01 N
1.115 IT A3 46.00 a.57 N
1.36 227 46,00 13.73 N
161 N 46,00 1472 M
2.845 28.14 45.00 17.BE N
3.005 29,04 45, 00 16.16 N
4085 2604 46.00 19.96 N
456 2820 45.00 17.80 N
5682 33348 50.00 1662 M
10.025 383 50,00 18.07 N

* limit excesdad

Indicated Phase/FE shows Configuration of max. Emission
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Receiver Settings
M-Time  Aflen
20msec  Auto
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grd
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Freamp
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Conducted Emissions

EUT: 24y

Manuf: Wax Power

Op Cand: Mommal

Oparator: E.Duignan

Test Spec: EM 55022 Class B

Cormment: Live

D Mains

Scan Settings i1 Range)

— Fraguencies (T Receiver Settings 3
Start Stap Step IF BW Cretector M-Time  Aflen Ereamp  Opfige
150kHz S0MHE Sz 10kiHz PErAY Hmsec  Auto OFF GOdE

Transducer Ma. Start Stop Mama

2 1o0kHz 30MHz lisn
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subrangss: 25
Acc Margin: 20 B
g 202000000 e QP AVE
&0
T
&0 - e — — —
____________________ H
m ............
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Figure 3: Conducted Emissions 24V, LIVE
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EUT: 24
Manuf: Wax Power
Op Cand: Mommal
Oparator: E.Duignan
Test Spec: EM 55022 Class B
Cormment: Live
D Mains
Soan Seftings (1 Range)
———— Frecuencies (T
Start Stap Step IF BW Cretector
150kHz SOMHE SkHz 10kHz PN
Transducer Ma. Start Stop Mama
) 1o0kHz 30MHE lign
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subranges: 25
Acc Margin: 20 B
Firal Measurement Resuls
Frequency QF Lewvel QF Lirnat OF Deka Phase
MHz dBuy dBuY d8
0815 329 56.00 M M
118 3630 56,00 18.70 N
144 3644 56.00 19.56 N
17 3345 56.00 22.55 N
Frequency AN Lenel AN Limit A\ Delia Fhase
MHz dBuv dByy dB -
0.26 3.0z 51.43 18.41 N
0.655 30.86 456.00 1514 M
0915 32492 45,00 13.08 M
1.16 35.59 A6.00 10.41 N
144 3498 46.00 11.02 N
1.70% .70 46 00 1130 M
1.955 27.08 46,00 18.62 M
53T 2285 50.00 2715 N

* limit excesdad

Indicated Phase/FE shows Configuration of max. Emission
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Receiver Settings
M-Time  Aflen
20msec  Auto

PE

gnd
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gnd
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OFF
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EUT: 24

Manuf: Wax Power

Op Cand: Mommal

Oparator: E.Duignan

Test Spec: EM 55022 Class B

Cormment: Heutral

D Mains

Scan Setlings i1 Range)

— Fraguencies (T Receiver Settings 3
Start Stap Step IF BW Cretector M-Time  Aflen Freamp  OpRge
150kHz 30MHz Sz 10kHz Pl+AN 20msec  Auto OFF BOdE

Transducer Ma. Start Stop Mama

2 1o0kHz 30MHz lign
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subranges: 25
Acc Margin: 20 B
g 202000000 e QP e e e AVE
&0
Ta
&0 b i - - -
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Figure 4: Conducted Emissions 24V, NEUTRAL
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EUT: 24
Manuf: Wax Power
Op Cand: Mommal
Oparator: E.Duignan
Test Spec: EM 55022 Class B
Cormment: Heutral
D Mains
Soan Seftings (1 Range)
———— Frecuencies (T
Start Stap Step IF BW Cretector
150kHz SOMHE SkHz 10kHz PN
Transducer Ma. Start Stop Mama
) 1o0kHz 30MHE lign
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subranges: 25
Acc Margin: 20 B
Firal Measurement Resuls
Frequency QF Lewvel QF Lirnat OF Deka Phase
MHz dBuy dBuY d8
0165 4813 B5.21 16.08 M
019 4724 4. 04 16.60 N
1.18 35.90 56.00 2010 N
1.44 34.55 56.00 2145 N
1705 3514 56,00 2086 |
Frequency AW Level AN Lirmit Ay Delta Fhase
MHz dEyv dBuY dB
0.175 40.05 54.72 1467 M
014 a7.80 54,04 16.24 M
0.385 3329 4756 14 67 N
0655 3344 46.00 12.56 N
o2 M 46 00 .74 M
1.8 34.87 46,00 11.03 M
144 2568 46.00 1634 N
1.705 3304 46.00 1216 N
326 24.40 46,00 21.60 N
3605 23.80 46.00 22.20 N
4655 2608 456.00 19.81 N
5.64 2642 50,00 2356 N
10.37 3160 50,00 18.40 M
11.668 2870 50.00 21.30 N

* limit excesdad

Indicated Phase/FE shows Configuration of max. Emission
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Receiver Settings
M-Time  Aflen
20msec  Auto
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Conducted Emissions

EUT: 35w

Manuf: Wax Power

Op Cand: Mommal

Oparator: E.Duignan

Test Spec: EM 55022 Class B

Cormment: Live

D Mains

Scan Settings i1 Range)

— Fraguencies (T Receiver Settings 3
Start Stap Step IF BW Cretector M-Time  Aflen Ereamp  Opfige
150kHz S0MHE Sz 10kiHz PErAY Hmsec  Auto OFF GOdE

Transducer Ma. Start Stop Mama

2 1o0kHz 30MHz lisn
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subrangss: 25
Acc Margin: 20d8
g 202000000 e QP AVE
&0
T
&0 - e R —— —
____________________ H
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Figure 5: Conducted Emissions 36V, LIVE
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Conducted Emissions

EUT: 5w

Manuf: Wax Power

Op Cand: Mommal

Oparator: E.Duignan

Test Spec: EM 55022 Class B

Cormment; Liwve

D Mains

Soan Seftings (1 Range)

— Fraguencies (T Receiver Settings
Stan Stop Sitep IF BW Detector M-Time  Allen
150kHz SOMHE SkHz 10kHz PN 20msec  Auto

Transducer Ma. Start Stop Mama

) 1o0kHz 30MHE lign

Final hMessuramment: Datectors: Xap s+ Ay

heas Time: 1seg
Subranges: 25
Acc Margin: 20 B

Firal Measurement Resuls

Frequency QF Lewvel QF Lirnat OF Deka Phase FE

MHz dBuy dBuY d8 -

016 41.53 B5.45 23483 M gnd

218 2852 BO.00 31 48 N gnd

Frequency Al Level AN Lirnit Al Delta Phase PE

Mz dBuw dEuy dB -

0615 28,80 456.00 17220 N gnd

0.865 367 46,00 1433 N and

111 3342 46.00 12 56 N fand

1.355 3223 456.00 1377 M gnd

1605 3229 45.00 1371 M gnd

10.73 22 47 50.00 2753 N and

21.18 22.44 50.00 27.56 N gnd

* limit excesdad

Indicated Phase/FE shows Configuration of max. Emission
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Conducted Emissions
EUT: 35w
Manuf: Wax Power
Op Cand: Mommal
Oparator: E.Duignan
Test Spec: EM 55022 Class B
Cornment; Meulral
D Mains
Scan Settings i1 Range)
Fraguencies r Receiver Settings 3
Start Stap Step IF BW Cretector M-Time  Aflen Ereamp  Opfige
150kHz S0MHE Sz 10kiHz PErAY Hmsec  Auto OFF GOdE
Transducer Ma. Start Stop Mama
2 1o0kHz 30MHz lisn
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subrangss: 25
Acc Margin: 20 B
g 202000000 e QP AVE
&0
T
&0 - s e — = =

100
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Figure 6: Conducted Emissions 36V, NEUTRAL
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Conducted Emissions

EUT: 5w

Manuf: Wax Power

Op Cand: Mommal

Oparator: E.Duignan

Test Spec: EM 55022 Class B

Cormment: Heutral

D Mains

Soan Seftings (1 Range)

— Fraguencies (T Receiver Settings
Stan Stop Sitep IF BW Cretector M-Time  Atlen
150kHz SOMHE SkHz 10kHz PN 20msec  Auto

Transducer Ma. Start Stop Mama

1o0kHz 30MHE lign
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subranges: 25
Acc Margin: 20 B

Firal Measurement Resuls

Frequency QF Lewvel QF Lirnat OF Deka Phase FE

MHz dBuy dBuy d8 -

0165 48, 65 B5.21 16.52 M gnd

019 A4 .94 4. 04 1810 N gnd

21 44 3283 B0.00 AT M gnd

Frequancy AY Level A Lt A\ Delta Phase PE

MHz dBuv dBuv dB - -

0.175 64 5472 16.06 il and

0615 2574 46.00 2026 N fand

0.885 2873 456.00 1727 M gnd

1.11 2619 45,00 16.61 M gnd

136 28.33 A6.00 17 67 N grd

1.605 2715 46.00 18.85 N gnd

2144 2125 50,00 2875 M gnd

* limit excesdad

Indicated Phase/FE shows Configuration of max. Emission
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EUT: A8\

Manf: ione Foeer

Op Cond; Meamal

Cparator: E.Duignan

Tesd Spac EMN 55022 Class B

Comrment: Live

DT Mains

Sonn Settings {1 Range)

——— Fresguancies TP Raecedver Sottings .
Start Stop Slep IF BW Dretector M-Time Atten Preamp  OpRge
150kHz 30MHz ByHz 10kiHz PE+AY 20msec  Auto OFF 60d8a

Transduces M, Start Stop Tame

2 180kHz 30MHz lisn
Fonal Memsurarment: Detecdors: XoP Ay

Mg Time: 1seq

Subranges: 25

Acc Margin: 20de
gepE 0002020 S QF AVE
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Figure 7: Conducted Emissions 48V, LIVE
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Conducted Emissions
EUT: 48
Manuf: Wax Power
Op Cand: Mommal
Oparator: E.Duignan
Test Spec: EM 55022 Class B
Cormment: Live
D Mains
Soan Seftings (1 Range)
———— Frecuencies (T
Start Stap Step IF BW Cretector
150kHz SOMHE SkHz 10kHz PN
Transducer Ma. Start Stop Mama
) 1o0kHz 30MHE lign
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subranges: 25
Acc Margin: 20 dB
Firal Measurement Resuls
Frequency QF Lewvel QF Lirnat OF Deka Phase
MHz dBuy dBuY d8
016 40,75 B5.45 24 BY M
1.185 35,50 56,00 2050 N
145 .59 56.00 2141 N
1.71 35.58 56.00 2042 N
22758 36,33 60,00 2387 |
Frequency AW Level AN Lirmit Ay Delta Fhase
MHz dEyv dBuY dB
0265 3345 51.27 1782 M
0385 3318 47 55 14.78 M
0.66 3233 A6.00 13.67 N
04az 34.83 46.00 1117 N
1.185 .98 46 00 11.02 M
1.45 3340 46,00 1260 il
1.71 3502 46.00 10.88 N
1.875 31.60 46.00 1440 N
23675 2703 50,00 22497 N

* limit excesdad

Indicated Phase/FE shows Configuration of max. Emission
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Receiver Settings
M-Time  Aflen
20msec  Auto

Freamp
OFF

OpRge
GOdE
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EUT:
Manuf:

Op Cond:
Operator
Tast Spec:
Comprent;

Sean Settings

150kHz

Transducers Me,

Final Mesasurarment:

dByW

48y
o Poer
Hormal
E. Dusgnan
EN 55022 Class B
MNeutral
DOC Mains
(1 Range)
Freaguenties {1
Stop Slep IF BW Detector
J0MHE SkHz 10kHz P+
Slart Stop MNarme
150kHz 308Hz li=n
Datectors: XoaP i+ Ay
Meas Time: 158
Subranges: 25
A Margin: 20 dB
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Receiver Settings
M-Time Allen
Wmse: At

Preamp  OpRge
OFF GOdE

AVE
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Figure 8: Conducted Emissions 48V, NEUTRAL
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Conducted Emissions
EUT: 48
Manuf: Wax Power
Op Cand: Mommal
Oparator: E.Duignan
Test Spec: EM 55022 Class B
Cormment: Heutral
D Mains
Soan Seftings (1 Range)
———— Frecuencies (T
Start Stap Step IF BW Cretector
150kHz SOMHE SkHz 10kHz PN
Transducer Ma. Start Stop Mama
) 1o0kHz 30MHE lign
Final hMessuramment: Datectors: Xap s+ Ay
heas Time: 1seg
Subranges: 25
Acc Margin: 20 B
Firal Measurement Resuls
Frequency QF Lewvel QF Lirnat OF Deka Phase
MHz dBuy dBuY d8
0165 48,57 B5.21 16.54 M
019 A4, 80 4. 04 19.24 N
0.385 33.58 57.96 24 38 N
1445 3142 56.00 24 58 N
1M 296 56,00 26.04 H
31585 ber i | 56.00 2827 |
22765 ir.es G000 2204 N
Frequency AN Lewel A0 Ll A\ Della Phase
MHz dByy dByy dB -
0175 3851 5472 16.21 ]
018 322 54.04 2062 N
0365 2087 AT G5 18.00 M
.82 728 46,00 18.72 M
1.185 2817 46.00 16.83 N
1445 2875 46.00 1625 N
1.7 2814 46,00 16.66 M
14875 24 .47 46.00 21.53 M
2885 Z3.43 45.00 2257 N
3.155 2417 45, 00 2 B3 N
4 2265 46.00 2335 M
4735 25.11 45.00 2088 M
22765 .81 50.00 1514 M
24 605 27.02 50,00 2208 N

* limit excesdad

Indicated Phase/FE shows Configuration of max. Emission
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M-Time  Aflen
20msec  Auto

Freamp
OFF

OpRge
GOdE



