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Introduction

The DTD Processing Module and LED Symmetry Controller referred to as the EUT
(equipment under test) was tested to assess conformity to the EMC Directive
2004/108/EC.

The test standards applied were EN61000-6-2 and EN61000-6-4.

The EUT is a lighting control system for use in poultry farming. The LED lighting in a
poultry shed are slowly turned on and off as required to provide optimum conditions
for rearing chickens.

Emissions testing was performed with the EUT in operation attached to a
representative LED bulb.

Immunity testing was performed with the EUT in operation attached to a
representative LED bulb. The LED bulb output and the EUT front panel display were
monitored in respect to the criteria bellow.

Performance criteria for the tests were set as being:

Criterion A -  Excessive variations in light level or display errors are not permitted.
Criterion B - Complete loss of light output or display is NOT permitted.

Criterion C - Unit must function after completion of test

Tests were carried out in the order listed in the index.



Photo of EUT

EPA Produi
Clagay Road,
Kimpton, Herts
5G4 808

DTD PROCESSOR

CI05951 — EPA Products Ltd. — DTD processor module and LED Symmetry controller



Emissions Test — Conducted
Equipment Used
e Rohde & Schwarz FSV Signal analyser
e EMCO 3810/2 LISN (line impedance stabilisation network)
e Pentagram PTS7200A EMC Pre selector
e TESEQ Compliance 5 software
Method of Measurement
As per CISPR 16.

The mains power for EUT was taken via the LISN and the emissions on the power
cable were recorded, readings being taken for both the live and neutral conductors.

The EUT was checked over a frequency range of 0.15-30 MHz with the Analyser set
for a resolution bandwidth of 9 kHz.

The limits used being: Class A

Frequency (MHz) Quasi Peak Limit dB(uV) Average Peak Limit dB(uV)
0.15t0 0.5 79 66
0.5 to 30 73 60

The frequency range was scanned over three ranges, giving an overall scan time of 60
seconds and the level of the emissions were recorded using Compliance 5 software.

A “Blank” was first run, with the EUT plugged into the LISN but not powered on.

Emissions were recorded with the EUT in operation attached to a representative LED
bulb.

Test Results
Graphs are included for:
Graph 1 - The EUT plugged into the LISN, but with no power applied — any

emissions recorded being due to pick up on the power cable from
external noise sources.

Graph 2 - The EUT plugged into the LISN, powered on and working, controlling a
representative LED bulb — a comparison with graph one giving the
emissions due to the EUT.

The emissions for the live and neutral cables were very similar.

All emissions recorded were within the limits set by the Standard.
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Emissions Test — Radiated
Equipment Used
e G-Cell
e Rohde & Schwarz FSV signal analyser
e Pentagram PTS7200A EMC pre selector
e TESEQ Compliance 5 software
Method of Measurement
As per CISPR16.

The EUT was checked for radiated emissions over a frequency range of 30-1000 MHz
with the Analyser set for a resolution bandwidth of 120 kHz using the G-Cell as
calibrated for a 10 metre OATS (open area test site) equivalent.

The limits used being: Class A

Frequency (MHz) Quasi Peak Limit dB(uV/m)
30-230 40
230 — 1000 47

The frequency range was scanned over 4 ranges, giving an overall scan time of 90
seconds and the level of the emissions recorded using Compliance 5 software.

An initial background reference scan was performed with the EUT in the cell, but with
no power applied.

Emissions were recorded with the EUT in operation attached to a representative LED
bulb.

Emissions were recorded for both the vertical and horizontal orientations of the EUT
with respect to the axis of the cell.

The cable position was adjusted to obtain the worst-case configuration for the
emissions.

Test Results
Graphs are included for:

Graph 3- The EUT placed in the G-Cell, but with no power applied — any
emissions recorded being due to pick up external noise sources.

Graph 4 - The EUT placed in the G-Cell, powered on and working, controlling a
representative LED bulb - a comparison with graph three giving the
emissions due to the EUT.

The emissions for both orientations were very similar.

All emissions recorded were within the limits set by the Standard.
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Immunity Test — Enclosure (Radiated)
Equipment Used
e G-Cell
e Rohde & Schwarz SMCI100A signal generator (9 kHz ... 3 GHz)
e Amplifier Research 10W1000A RF Amplifier
e MILMEGA AS0104-30/17 microwave amplifier
e  Wandel&GoltermannEMR-20 field probe
e Rohde & Schwarz FSV signal analyser
e Pierce EMCycle 3.0 software
Test Method
As per EN 61000-4-3.

The EUT was subjected to an applied radiated field strength of at least 10 V/m for a
frequency range of 80 — 2700 MHz, the frequency change being logarithmic where
Af=0.5 %. The dwell time was set to 3 seconds and the amplitude modulation was set
to 80 % (1 kHz). The test specifications were as per Table 1 EN61000-6-2.

The EUT was tested in the cell, operating, attached to a representative LED bulb. The
LED bulb output and the EUT front panel were monitored to ensure that no excessive
variations in light level or display errors occurred due to the applied RF fields.

Testing was carried out with the EUT mounted in multiple orientations relative to the
applied field.

Test Results

At no time while testing was carried out was any excessive variations in light level or
display errors observed.

The EUT was tested to be operating correctly after completion of the tests.

This met the Criterion A response as specified for the test.
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Immunity Test — Conducted RF (AC power port)
Equipment Used
e Rohde & Schwarz SMC100A signal generator (9 kHz ... 3 GHz)
e Amplifier Research 75A250 RF Amplifier
e CASS ICON RF probe
e Pierce EMCycle 3.0 software
Test Method
As per BS EN 61000-4-6.
A Criterion A response was set for the test.

The EUT was placed on a test table 100 mm above a reference ground plane, and the
AC power port for the EUT was directly coupled to the output of the RF Amplifier.

The test specifications were as per Table 4 EN61000-6-2.

The EUT was subjected to common mode radio frequency disturbances of 10 volts
RMS, 80 % amplitude modulated (1 kHz), over a frequency range of 0.15 — 80 MHz.

The EUT was tested operating, attached to a representative LED bulb. The LED bulb
output and the EUT front panel were monitored to ensure that no excessive variations
in light level or display errors occurred due to the applied disturbances.

Test Results

At no time while testing was carried out was any excessive variations in light level or
display errors observed.

The EUT was tested to be operating correctly after completion of the tests.

This met the Criterion A response as specified for the test.
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Immunity Test — Conducted RF (Signal Ports)
Equipment Used
e Rohde & Schwarz SMC100A signal generator (9 kHz ... 3 GHz)
e Amplifier Research 75A250 RF Amplifier
e CASS ICON RF probe
e Pierce EMCycle 3.0 software
Test Method
As per BS EN 61000-4-6.
A Criterion A response was set for the test.

The EUT was placed on a test table, 100 mm above a reference ground plane, and the
signal cables for the EUT were placed in an Electromagnetic Radio Frequency clamp.

The input of the Electromagnetic clamp was directly coupled to the output of the RF
Amplifier.

The test specifications were as per Table 2 EN61000-6-2.

The EUT was subjected to common mode radio frequency disturbances of 10 volts
RMS, 80 % amplitude modulated (1 kHz) over a frequency range of 0.15 — 80 MHz.

The EUT was tested operating, attached to a representative LED bulb. The LED bulb
output and the EUT front panel were monitored to ensure that no excessive variations
in light level or display errors occurred due to the applied disturbances.

Test Results

At no time while testing was carried out was any excessive variations in light level or
display errors observed.

The EUT was tested to be operating correctly after completion of the tests.

This met the Criterion A response as specified for the test.
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Immunity Test — Fast Transient Burst (AC Power Port)
Equipment Used
e Schafther PNW 2225 Burst Generator
Test Method
As per BS EN 61000-4-4.
A Criterion B response was set for the test.

The EUT was placed on an insulated table, 100 mm above a reference ground plane
and the power for the EUT was taken via the Burst Generator.

The test specifications were as per Table 4 EN61000-6-2.

The EUT was subjected to AC mains disturbance of repetitive (5 kHz) 2 kV spikes
having a rise time of 5ns and a decay time of 50 ns, for at least 1 minute.

Tests were made in both the positive and negative modes.
The disturbances being applied to each conductor in turn.

The EUT was tested operating, attached to a representative LED bulb. The LED bulb
output and the EUT front panel were monitored to ensure that no loss of light level or
display occurred due to the applied disturbances.

Test Results
At no time while testing was carried out was any loss of light or display observed.
The EUT was tested to be operating correctly after completion of the tests.

This met the Criterion B response as specified for the test.
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Immunity Test — Fast Transient Burst (Signal Ports)
Equipment Used
e TESEQ PNW 2225 fast transient burst generator
Test Method
As per BS EN 61000-4-4.
A Criterion B response was set for the test.

The EUT was placed on a test table 100 mm above a reference ground plane, and the
signal lines were placed in a capacitive clamp.

The test specifications were as per Table 2 EN61000-6-2.

The EUT was subjected to power disturbances of repetitive (5 kHz) 1 kV spikes
having a rise time of 5 ns and a decay tine of 50 ns for at least 1 minute.

Tests were made in both the positive and negative modes.

The EUT was tested operating, attached to a representative LED bulb. The LED bulb
output and the EUT front panel were monitored to ensure that no loss of light level or
display occurred due to the applied disturbances.

Test Results
At no time while testing was carried out was any loss of light or display observed.

This met the Criterion B response as specified for the test.
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Immunity Test — Voltage Dips and Interruptions
Equipment Used

e Schaffner PNW 2003 PQT Voltage dip generator
Test Method
As per BS EN 61000-4-11.
A Criterion B response was set for the 100 % reductions.

A Criterion C response was set for the 30 %, and 60 % reductions and
100% interruptions.

The EUT was placed on a test table 100 mm above a reference ground plane, and the
mains power for the EUT was directly coupled to the Interference Simulator.

The test specifications were as per Table 4 EN61000-6-2.

3 mains interruptions, at 10-second intervals, of 30 %, 60 % and 100 % reductions
were carried out for:

20 ms (1 cycles)

200 ms (10 cycles)
500 ms (25 cycles)
5000 ms (250 cycles)

The EUT was tested operating, attached to a representative LED bulb. The LED bulb
output and the EUT front panel were monitored to ensure that no loss of light level or
display occurred due to the applied disturbances.

Test Results

% DIP Number and Duration Result
30 % 3 repeats for a duration of 500 ms Pass
60 % 3 repeats for a duration of 200 ms Pass
100 % 3 repeats for a duration of 20 ms Pass
100 % 3 repeats for a duration of 5000 ms Pass

At no time while testing was carried out was any loss of light or display observed.

For the 5000 ms interruption the EUT restarted during the test and continued normal
operation upon completion of the test.

The correct operation of the system was confirmed upon completion of each test.

This met the Criterion B and C responses as specified for the test.
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Immunity Test — Voltage Surges (AC Power Port)
Equipment Used
e Schaffner PNW2050 Surge generator
Test Method
As per BS EN 61000-4-5.
A Criterion B response was set for the test.

The EUT was placed on a test table 100 mm above a reference ground plane, and the
mains power lines for the EUT were directly coupled to the Surge Generator
individually.

The characteristics of the surges being;
Waveform - 1.2 / 50 ps (rise time/duration)
Generator circuit- 18 puF /2 Q network (Line to Line)
9 uF /12 Q network (Line to Earth)
Phase shift - 0°, 90°, 180°, 270°.

5 repeat surges at 30 second intervals.
The test specifications were as per Table 4 EN61000-6-2.
Open circuit disturbance surges of 1 kV and 2 kV were applied.

The EUT was tested operating, attached to a representative LED bulb. The LED bulb
output and the EUT front panel were monitored to ensure that no change of state
occurred due to the applied disturbances.

(5 repeat surges)

SURGE Lines Applied PASS/FAIL
+1kV Live to Neutral Pass
-1kV Live to Neutral Pass
+2 kV Live to Ground Pass
2 kV Live to Ground Pass
+2 kV Neutral to Ground Pass
2 kV Neutral to Ground Pass

At no time while testing was carried out was any loss of light or display observed.
The EUT was tested to be operating correctly after completion of the tests.

This met the Criterion B response as specified for the test.
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Immunity Test — Electrostatic Discharge
Equipment Used

e Schaffner NSG437 Discharge simulator
Test Method
As per BS EN 61000-4-1.
A Criterion B response was set for the test.

The EUT was placed on an insulated sheet on a stainless steel HCP (horizontal
coupling plane), 800 mm above a reference ground plane and 100 mm away from a
VCP (vertical coupling plane) and subjected to discharges of + 4 kV.

These contact discharges being between the high voltage probe and the coupling
planes.

18 kV air discharges were carried out to insulating surfaces on the EUT and
connection cables.

The test specifications were as per Table 1 EN61000-6-2.

The EUT was tested operating, attached to a representative LED bulb. The LED bulb
output and the EUT front panel were monitored to ensure that no loss of light level or
display occurred due to the applied disturbances.

Test Results

Voltage Position Result
+4 kV Contact HCP, close to and symmetrically about the EUT Pass
-4 kV Contact HCP, close to and symmetrically about the EUT Pass
+4 kV Contact VCP, centre of one vertical edge Pass
-4 kV Contact VCP, centre of one vertical edge Pass
+4 kV Contact Conducting parts of the EUT enclosure Pass
-4 kV Contact Conducting parts of the EUT enclosure Pass
+8 kV Air Insulating parts of the EUT enclosure Pass
-8 kV Air Insulating parts of the EUT enclosure Pass
+8 kV Air Insulating parts of the connection cables Pass
-8 kV Air Insulating parts of the connection cables Pass

At no time while testing was carried out was any loss of light or display observed.
The correct operation of the system was confirmed upon completion of each test.

This met the Criterion B response as specified for the test.
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Result of Testing

The “DTD processor module and LED Symmetry controller” has met the performance
criteria set by:

e EN 61000-6-4
o Conducted Emissions
o Radiated Emissions

e EN 61000-6-2
o Immunity Test — Enclosure (Radiated)
o Immunity Test — Conducted RF (AC power port)
o Immunity Test — Conducted RF (Signal Ports)
o Immunity Test — Fast Transient Burst (AC Power Port)
o Immunity Test — Fast Transient Burst (Signal Ports)
o Immunity Test — Voltage Dips and Interruptions
o Immunity Test — Voltage Surges (AC Power Port)
o Immunity Test — Electrostatic Discharge

REPORT APPROVED BY:

TR

J Davidson
03/09/2015

For

CASS Industries Ltd.
Comments:

e Before testing commenced the EUT was modified with the application of an
FN2070-10-06 Schaftner filter at the mains input.

e The cable position was adjusted to obtain the worst-case configuration for the
emissions.

e Testing measurements are limited up to 1 GHz due to the highest frequency of
the EUT’s internal sources being less than 108 MHz.
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